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IMPORTANT
WARNING/CAUTION/NOTE

Please read this manual and follow its instructions
carefully. To emphasize special information, the
words WARNING, CAUTION and NOTE have spe-
cial meanings. Pay special attention to the messages

highlighted by these signal words.

WARNING:
Indicates a potential hazard that could result
in death or injury.

CAUTION:
Indicates a potential hazard that could result
in vehicle damage.

NOTE:

indicates special information to make mainte-

nance easier or instructions clearer.

WARNING:

This service manual is intended for authorized
SUZUKI dealers and qualified service me-
chanics only. Inexperienced mechanics or
mechanics without the proper tools and
equipment may not be able to properly per-
form the services described in this manual.
Improper repair may result in injury to the me-
chanic and may render the vehicle unsafe for
the driver and passengers.

WARNING:

For vehicles equipped with a Supplemental

Restraint (Air Bag) System:

e Service on and around the air bag system
components or wiring must be performed
only by an authorized SUZUKI deaisr.
Refer to “Air Bag System Components and
Wiring Location View” under “General De-
scription” in air bag system section in order
to confirm whether you are performing ser-
vice on or near the air bag system compo-
nents or wiring. Please observe all WARN-
INGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section
before performing service on or around the
air bag system components or wiring. Fail-
ure to follow WARNINGS could result in
unintentional activation of the system or
could render the system inoperative. Either
of these two conditions may result in severe
injury.

¢ |f the air bag system and another vehicle
system both need repair, SUZUKI recom-
mends that the air bag system be repaired
first, to help avoid unintended air bag sys-
tem activation.

e Do nhot modify the steering wheel, instru-
ment panel or any other air bag system com-
ponent (on or around air bag system compo-
nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

o If the vehicle will be exposed to tempera-
tures over 93°C (200°F) (for example, during
a paint baking process), remove the air bag
system components (air bag (inflator) mod-
ule, sensing and diagnostic module (SDM),
seat belt pretensioner (if equipped)} before-
hand to avoid component damage or unin-
tended activation.




FOREWORD

This manual (Volumes 1 and 2) contains procedures for diagnosis, maintenance, adjustments,
minor service operations, replacement of components (Service) and for disassembly and as-
sembly of major components (Unit Repair-Overhaul).

VOLUME 1 contains Chassis, Electrical and Body sections (all sections except engine).
VOLUME 2 contains Engine sections {Sections 6 — 6Kj.

Applicable mode!: SQ416/5Q420/5Q625

The contents are classified into sections each of which is given a section humber as indicated
in the Table of Contents on next page. And on the first page of each individual section is an index
of that section.

This manual should be kept in a handy place for ready reference of the service work.

Strict observance of the so specified items will enable one to obtain the full performance of the
vehicle.

When replacing parts or servicing by disassembling, itis recommended to use SUZUKI genuine
parts, tools and service materials (lubricant, sealants, etc.) as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest
product information available at the time of publication approval. And used as the main subject
of description is the vehicle of standard specifications among others.

Therefore, note that illustrations may differ from the vehicle being actually serviced.

The right is reserved to make changes at any time without notice.

RELATED MANUALS:

Manual Name Manual No.

SQ416/5Q420/5Q625 Unit Repair Manual 99501-65D00
for Manual Transmission, Automatic Transmission,
Transfer and Differential.

SQ416/5Q420/5Q625 Wiring Diagram Manual 99512-65D00

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEFPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1998
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SECTION 6

ENGINE
(G16/J20/H25 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury. .

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may

be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL INFORMATION ... ... .o i iitiiaiia s ieiaa e naansannnnnns 6- 1
ENGINE DIAGNO SIS ... ittt ittt ie e et e tanaarr s atanannasaasaananns 6- 6
On-Board Diagnostic System ... ... e e 6- 6
Precaution in Diagnosing Troubles . ...t i et 6- 6
Engine Diagnostic Flow Table .. ... i s 6- 7
Engine Diagnosis Table .. ... .. i e e i e 6-12
GENERAL INFORMATION

STATEMENT ON CLEANLINESS AND CARE

An automobile engine is a combination of many machined, honed, polished and lapped surfaces with tolerances

that are measured in the thousands of an millimeter (ten thousands of inch). Accordingly, when any internal engine

parts are serviced, care and cleanliness are important. Throughout this section, it should be understood that proper

cleaning and protection of machined surfaces and friction areas is part of the repair procedure. This is considered

standard shop practice even if not specifically stated.

# A liberal coating of engine oil should be applied to friction areas during assembly to protect and lubricate the sur-
faces on initial operation.

¢ Whenever valve train components, pistons, piston rings, connecting rods, rod bearings, and crankshaft journal
bearings are removed for service, they should be retained in order. At the time of installation, they should be
installed in the same locations and with the same mating surfaces as when removed.

e Battery cables should be disconnected before any major work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other electrical parts.
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¢ Throughout this manual, the four cylinders of the engine are iden-

G16 ! ? 3 4 tified by numbers: No.1, No.2, No.3 and No.4 as counted from
=) | . )
g‘ : 3 == crankshaft pulley side to flywheel side.
P /
C \ o)
\/A
/ LU SANCIRAWA
J20 1 2 3 4

— 1. No. cylinder
2. No.2 cylinder
3. No.3c¢ylinder
4. No.4 cylinder

~

" H2s 2 . ¢ Throughout this manual, the 6 cylinders of the engine are identi-
fied by numbers; No.1, No.2, No.3, No.4, No.5 and No.6 as
counted from crankshaft pulley side to flywheel side.

¢ Figure at the left shows engine with intake manifold removed and

L viewed from the top.

No.1 cytinder LH (No.1} bank consists of No.1, No.3 and No.5 cylinders.

. No.2 cylinder

- mg-ig:;qug RH (No.2) bank consists of No.2, No.4 and No.6 cylinders.
. No.5 cylinder
. No.6 cylinder
. LH {No.1) bank
. RH (No.2)bank

ONOO R DN
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GENERAL INFORMATION ON ENGINE
SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE

SHOULD BE NOTED CAREFULLY, ASITISIMPORTANT IN PRE-

VENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE EN-

GINE PERFORMANCE.

¢ When raising or supporting engine for any reason, do not use a
jack under oil pan. Due to small clearance between oil pan and
oil pump strainer, jacking against oil pan may cause it to be bent
against strainer resulting in damaged oil pick-up unit.

® |t should be kept in mind, while working on engine, that 12-volt
electrical system is capable of violent and damaging short cir-
cuits. '
When performing any work where electrical terminals could poss-
ibly be grounded, ground cable of the battery should be discon-
nected at battery.

e Any time the air cleaner, air intake hose, throttle body or intake
manifold is removed, the intake opening should be covered. This
will protect against accidental entrance of foreign material which
could follow intake passage into cylinder and cause extensive
damage when engine is started.

e When disconnecting couplers, don't pull wire harness but make
sure to hold coupler itself. With lock type coupler, be sure to un-
lock before disconnection. Attempt to disconnect coupler without
unlocking may resuit in damage to coupler. When connecting lock
type coupler, insert ittill clicking sound is heard and connect it se-
curely.
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With shert pipe, fit hose as far as it reaches pipe

joint as shown.
/ Hose

G,
l

Pipe |
L

Clamp securely at a position
3to7 mm (0.12 -0.27 in.)
from hose end.

With following type pipe, fit hose as far as its
peripheral projection as shown.

I

Clamp securely at a position
3to7mm (0.12 - 0.27in.)
from hose end.

With bent pipe, fit hose as far as its bent pant
as shown or till pipe is about 20 to 30 mm
{0.79 — 1.18 inn.) into the hose.

Clamp securely at a position
3to7mm {0.12-0.27 in.)
from hose end.

Y

With straight pipe, fit hose till pipe is about 20
to 30 mm (0.79 — 1.18 in.) into the hose.

Hose

Al

i

f= -— 201030 mm
(0.79-1.181in.)

- Clamp

Clamp sscurely at a position 3 to 7 mm
(0.12 - 0.27 in.} from hose end.

PRECAUTION ON FUEL SYSTEM SERVICE

® Work must be done with no smoking, in a well-ventilated area and
away from any open flames.

¢ As fuel feed line (between fuel pump and fuel pressure regulator)
is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected.
Before loosening or disconnecting fuel feed line, make sure to re-
lease fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE”.
A small amount of fuel may be released after the fuel line is dis-
connected.
In order to reduce the chance of personal injury, cover the fitting
to be disconnected with a shop cloth. Putthat cloth in an approved
container when disconnection is completed.

¢ Never run engine with fuel pump relay disconnected when engine
and exhaust system are hot.

® Fuel or fuel vapor hose connection varies with each type of pipe.
When reconnecting fuel or fuel vapor hose, be sure to connect
and clamp each hose correctly referring to left figure.
After connecting, make sute that the hose has no twist or kink.

¢ When installing fuel union bolt gasket, always use new gasket
and tighten union bolt to specified torque. See Section 6C for spe-
cified torque.

® When installing injector, fuel feed pipe or fuel pressure regulator,
lubricate its O-ring with spindle oil or gasoline.

® When connecting fuel pipe flare nut, first tighten flare nut by hand
and then tighten it to specified torque.
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Left hand steering vehicle

1. Fuel pump relay
2. Fusebox

Right hand steering vehicle

1. Fuel pump relay
2. Fuse box

FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. if done so,

it may cause adverse effect to catalyst.

After making sure that engine is cold, relief fuel pressure as follows.

1} Place transmission gear shift lever in “Neutral” (shift selector le-
ver to “P" range for A/T vehicle), set parking brake, and block
drive wheels.

2) Remove fuel pump relay from relay box.

3) Remove fuel filler cap to release fuel vapor pressure in fuel tank
and then reinstall it.

4) Startengine and runittill it stops for lack of fuel. Repeat cranking
engine 2 — 3 times of about 3 seconds each time to dissipate fuel
pressure in lines. Fuel connections are now safe for servicing.

5) Upon completion of servicing, install fuel pump relay to relay
box.

FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make sute

that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel pump) and
then turn it OFF.
Repeat this (ON and OFF) 3 or 4 times and apply fuel pressure
to fuel line (till fuel pressure is felt by hand placed on fuel return
hose).

2} In this state, check to see that there are no fuel leakages from
any part of fuel system.
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ENGINE DIAGNOSIS

This vehicle is equipped with an engine and emission control system, which controls the A/F mixture, ignition tim-
ing, emission, etc. suitably to engine conditions by ECM (PCM). ECM (PCM) has an On-Board Diagnostic system
which detects & malfunction in this system.

When diagnosing a trouble in the engine including this system, be sure to have understanding of the outline of “On-
Board Diangostic system” and each item in “Precaution in Diagnosing Trouble” and follow “ENGINE DIAGNOSTIC
FLOW TABLE” given below to obtain correct result smoothly.

ON-BOARD DIAGNOSTIC SYSTEM

Refer to “On-Board Diagnostic System” in Section 6E1 or 6E2.

PRECAUTION IN DIAGNOSING TROUBLES

Be sure to read “Precaution in Diagnhosing Troubles” in Section 6E1
or 6E2 and cbserve what is written there.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

STEP ACTION YES NO
1 Customer Complaint Analysis Go to Step 2. Perform customer
1) Perform customer complaint analysis. complaint analysis.
Was customer complaint analysis performed?
2 Diagnostic Trouble Code (DTC) Check, Record and 1) Print DTC or Go to Step 4.
Clearance write it down and
1) Check for DTC referring to “DTC Check” in clear it by refer-
Section 6E1. . ring to “DTC
Is there any malfunction DTC(s)? Clearance” in
section 8E1.
2} Goto Step 3.
3 Visual Inspection 1) Repairorreplace | Go to Step 5.
1) Perform Visual inspection referring to the “Visual malfunction part.
Inspection” in this section. 2) Go to Step 11.
Is there any fauity condition?
4 Visual Inspection Go to Step 8.
1) Perform visual inspection referring to the “Visual
Inspection” in this section.
Is there any faulty condition?
5 Trouble Symptom Confirmaticn Go to Step 6. Go to Step 7.
1) Confirm trouble symptom referring to the “Trouble
Symptom Confirmation” in this section.
ls trouble symptom identified?
6 Rechecking and Record of DTC Go to Step 8. Go to Step 8.
1) Recheck for DTC referring to “DTC Check” in
Section 6E1.
Is there any DTC(s)?
7 Rechecking and Record of DTC Go to Step 10.
1) Recheck for DTC referring to “DTC Check” in
Section 6E1.
Is there any malfunction DTC(s)?
8 Engine Basic Inspection and Engine Diagnosis Table Go to Step 11. 1) Check and repair
1) Check and repair according to “Engine Basic Check” malfunction
and “Engine Diagnosis Table” in this section. part(s).
Are check and repair complete? 2) Go to Step 11.
9 Trouble shooting for DTC
1) Check and repair according to applicable DTC diag.
flow table in Section 6E1 or 6E2.
Are check and repair complete?
10 Check for Intermittent Problems 1) Repairorreplace | Go to Step 11,
1) Check for intermittent problems referring to “Check malfunction
for Intermittent Problem” in this section. pari(s).
Is there any fauity condition? 2) Go to Siep 11.
11 Final Confirmation Test Go to Step 6. End.
1) Clear DTC if any.
2} Perform final confirmation test referring to “Final
Confirmation Test” in this section.
Is there any problem symptom, malfunction DTC or ab-
normal condition?
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1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (failure, complaint) and how it occurred as described by the customer. For this
purpose, use of such an inspection form will facilitate collecting information to the point required for proper anal-
ysis and diagnosis.

CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name: Model: VIN:
Date of issue: Date of Reg.: Date of problem: I Mileage:
PROBLEM SYMPTOMS
[ Difficult Starting [J Poor Driveability
] No cranking [1 Hesitation on acceleration
J No initial combustion 0] Back fire/[J After fire
J No combustion {J Lack of power
(1 Poor starting at J Surging
{0 cold O warm [ always) O Abnormal knocking
O Other ‘ 1 Other
{0 Poor idling [J Engine Stall when
U Poor fast idle 0 Immediately after start
[ Abnormal idling speed 0 Accel. pedal is depressed
{0 High O Low) ( r/min.) [J Accel. pedal is released
O Unstable ] Load is applied
[J Hunting ( r/min. to r/min.) OO0 A/C O Electric ioad (J P/S
O Other [ Other
(J Other
0 OTHERS:

VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition

Weather 0 Fair O Cloudy [(J Rain [0 Snow [ Always [ Other

Temperature U Hot O Warm (0 Cool I Cold (  °F/ °C) ] Always

Frequency Ul Always (] Sometimes ( times/  day, month) [ Only once {1 Under certain condition
Road U Urban O Suburb O Highway [0 Mountainous {((J Uphill (O Downhill) (] Tarmacadam

O Gravel [J Other

Vehicle Condition

Engine [ Cold [0 Warming up phase (0 Warmed up O Always [J Other at starting

Condition U Immediately after start [ Racing without load (] Engine speed ( r/min)

Vehicle U] During driving: (0 Constant speed (J Accelerating [J Decelerating

condition [ Right hand corner [ left hand corner [J When shifting (Lever position ) (] At stop

O Vehicle speed when problem occurs {  km/h,  Mile/h) O Other

:\él;ar:glggggir;i?ndlcator O Always ON [0 Sometimes ON [ Always OFF ] Good condition

Diagnostic trouble First check: [0 No code [0 Normal code [ Malfunction code ( )

code Second check: [J No code [J Normal code O Malfunction code ( )
NOTE:

The above form is a standard sample. It should be modified according to conditions characteristic of each
market.
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2. DIAGNOSTIC TROUBLE CODE (DTC) CHECK, RECORD AND CLEARANCE
First, check DTC referring to “DTC Check” in Section 6E1. If DTC is indicated, print it or write it down and then
clear it by referring to “DTC Clearance” in Section 6E1. DTC indicates malfunction that occurred in the system
but does notindicate whether it exists now or it occurred in the past and the normal condition has been restored
now. To check which case applies, check the symptomin question according to Step 5 and recheck DTC accord-

ingto Step 6 or7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC in this step will lead
to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting.

NOTE:

if only Automatic transmission related DTC is indicated in this step, perform trouble diagnosis accord-

ing to “Diagnosis” in Section 7B or 7B1.

3. and 4. VISUAL INSPECTION

Be sure to perform visual check of the following items that support proper function of the engine.

e Abnormal air being inhaled from air intake system
® Exhaust system —— —— — leakage of exhaust gas, noise
® Other parts that can be checked visually

INSPECTION ITEM REFERRING SECTION
® Engine oil - ———- level, leakage Section 0B
e Engine coolant — — — - — level, leakage Section 0B
eFuel ————— level, leakage Section 0B
o A/T fluid ————— level, leakage Section 0B
® Air cleaner element — — — = = dirt, clogging Section 0B
o Battery — —— —— fluid level, corrosion of terminal
e Water pump belt and/or cooling fan belt — -« — - tension, damage Section 0B
® Throttle cable - —— —— play, installation Section 6E1/6E2
e A/T throttle cable ~ — — -~ play, installation
® Vacuum hoses of airintake system - ———— disconnection, looseness,

deterioration, bend
o Connectors of eleciric wire hathess — — ——— disconnection, friction
e Fuses - ———— burning Section 8
e Parts —— ——— installation, bolt - — — —— looseness
®Parts — — ——— deformation
# Other paris that can be checked visuaily
Also check following items at engine start, if possible
® Malfunction indicator lamp ("“CHECK ENGINE” lamp) Section 6E1
e Charge warning lamp Section 6H
® Engine oil pressure warning lamp Operation| Section 8
® Engine coolant temp. meter Section 8
o Fuel lever meter Section 8
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5. TROUBLE SYMPTOM CONFIRMATION
Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC check, confirm trouble
symptoms, Also, reconfirm DTC according to “DTC Confirmation Procedure” in Section 6E1 or 6E2.

6. and 7. RECHECKING AND RECORD OF DTC
Refer to “DTC Check” in section 6E1 for checking procedure.

8. ENGINE BASIC INSPECTION AND ENGINE DIAGNOSIS TABLE
Perform basic engine check according to the “Engine Basic Inspection Flow Table” first. When the end of the
flow table has been reached, check the parts of the system suspected as a possible cause referring to ENGINE
DIAGNOSIS TABLE and based on symptoms appearing on the vehicle (symptoms obtained through steps of
customer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace

faulty patrts, if any.

ENGINE BASIC INSPECTION FLOW TABLE

STEP ACTION YES NO
1 Was “ENGINE DIAG. FL.OW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check battery voltage. Go to Step 3. Charge or replace
Is it 11 V or more? battery.
3 Is engine cranked? Go to Step 4. Goto “DIAGNOSIS”
in section 6G
or 6G1.
4 Does engine start? Go to Step 5. Go to Step 7.
5 Check engine idle speed/IAC duty referring to “Idle| Go to Step 6. Go to “ENGINE
Speed/IAC Duty Inspection” in section 6E1 or 6E2. DIAGNOSIS
Is check result as specified? TABLE"
in this section.
6 Check ignition timing referring to “ignition Timing Inspec- | Go to “ENGINE Adjust ignition
tion” in section 6F1 or 6F2. DIAGNOSIS timing.
Is check result as specified? TABLE"
in this section.
7 Check fuel supply as follows: Go to Step 9. Go to Step 8.
1) Check to make sure that enough fuel is filled in fuel
tank.
2) Turn ON ignition switch for 3 seconds and then OFF.
Repeat this a few times.
Is fuel return pressure (returning sounds) felt from fuel
return hose when ignition switch is turned ON?
8 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler | Table B-3”in section | Table B-1”in section
for about 3 seconds after ignition switch ON and stop? | 6E1 or 6E2. 6E1 or 6E2.
g Check ignition spark referring to “Ignition Spark Test” Go to Step 10. Goto "DIAGNQOSIS”
in section 6F1 or 6F2. in section 6F1 or
Is it in good condition? 6F2.
10 | Check fuel injector referring to “Fuel Injector Inspection” | Go to “ENGINE Go to “Diag. Flow
in section 6E1 or 6E2. DIAGNQSIS Table B-2 in section
Is it in good condition? TABLE" 6E1 or 6E2.
in this section.
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9.

10.

11.

TROUBLESHOOTING FOR DTC ‘
Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in Section 6E1

or 6E2, locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM
(PCM) or other part and repair or replace faulty parts.

CHECK FOR INTERMITTENT PROBLEM

Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“INTERMITTENT AND POOR CONNECTION” in Section OA and related circuit of DTC recorded in step 2.

FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once, perform DTC confirmation procedure and confirm
that no maifunction DTC (a normal code) is indicated.
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ENGINE DIAGNOSIS TABLE

¢ Faulty spark plug

® | pose connection or disconnection
of lead wires

¢ Faulty ignition coil with ignitor

o Faulty camshaft position sensor

® Improper ignition timing
® Faulty ECM (PCM)
Fuel system out of order.

® | ack of fuel in fuel tank
# Fuel pump circuit malfunction

® Fuei pressure out of specification
— Dirty fuel filter
— Dirty or clogged fuel hose or pipe

— Malfunctioning fuel pressure regulator

— Malfunctioning fuel pump
® Vacuum leaks
(or air inhaled in air intake system)

Engine and emission control system
out of ordet.

® Faulty idle air control system

® Fuel injector or its circuit faulty

® Faulty CMP sensor
® Faulty ECT sensor or MAF sensor

o Faulty ECM (PCM)

Low compression.

& Poor spark plug tightening or faulty
gasket

o Faulty hydraulic valve lash adjuster
(if equipped)

e Compression leak from valve seat

e Sticky valve stem

® Weak or damaged valve springs

e Compression leak at cylinder head
gasket

e Sticking or damaged piston ring

® Worn piston, ring or cylinder

Others
o Malfunctioning PCV valve

® L oose connection or disconnection
of vacuum hoses

Condition Possible Cause Reference Item
Hard starting Ignition system out of order.
(Engine cranks OK} ¢ Blown fuse

Spark plugs in Section 6F1/6F2.
Connect securely.

Ignition coils in Section 6F1/6F2.
Camshaft position sensor in Section
6F1/6F2.

Ignition timing in Section 6F1/6F2.
Diagnosis in Section 6F1/6F2.

Reill.

Diag. Flow Tabie B-1 in Section 6E1/
6E2.

Diag. Flow Table B-3 in Section 6E1/
6E2.

!
Diag. Flow Table B-4 in Section 6E1/
6E2. |

Diag. Flow Table B-2 in Section 6E1/
6E2. .
CMP sensor in Section 6E1/6E2.
ECT sensor or MAF sensor in Section
BE1/6E2.

Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Compression check in Section 6A1/
6A2/6A4.
Spark plug in Section 6F1/6F2.

Valve lash adjuster in Section 6A2/
6A4.

Valves inspection in Section 6A1/
B6A2/6A4.

Valves inspection in Section 6A1/
BA2/6A4.

Valves spring inspection in Section
6A1/6A2/6A4.

Cylinder head inspection in Section
B6A1/6A2/6A4.

Piston ring inspection in Section
6A1/6A2/6A4.

Cylinders, pistons and piston rings
inspection in Section 6A1/6A2/6A4.

PCV system inspection in Section
6E1/6E2.
Connect securely.
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Condition

Possible Cause

Reference ltem

Engine has no power

Engine overheating.

Ignition system out of order.
® Incorrect ignition timing

® Defective spark plug

® Faulty ignition coil with ignitor

Fuel system out of order.

® Fuel pressure out of specification

— Dirty fuel fiiter

— Dinty or clogged fuel hose or pipe

— Malfunctioning fuel pressure regulator
— Malfunctioning fuel pump

¢ Clogged air cleaner element

e Vacuum leaks (or air inhaled) in air
intake system

Engine and emission control system
out of order.
® Maladjusted accelerator cable play

e Maladjusted TP sensor installation
angle if adjustable
® Faulty EGR system (if equipped)

® Faulty injector

¢ Faulty TP sensor, ECT sensor or
MAF sensor

® Faulty ECM (PCM)

Low compression.

Others

e Loose connection or disconnection of
vacuum hoses

e Dragging brakes

® Slipping clutch

Refer to “Overheating” Section.

Ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.
Ignition coil in Section 6F1/6F2.

Diag. Flow Table B-3 in Section
6E1/6E2.

Air cleaner element in Section 6A1/

6A2/6A4.

Accelerator cable adjustment in
Section 6E1/6E2.
TP sensor in Section 6E2.

Diag. Flow Table B-6 in Section
6E1/6E2.

Fuel injector in Section 6E1/6E2.
TP sensor, ECT sensor or MAF
sensor in Section 6E1/6E2.
Inspection of ECM (PCM} and its
circuit in Section 6E1/6E2.

Previously outlined.

Connect Securely.

Diagnosis in Section 5.
Diagnosis in Section 7C1.
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Condition

Possible Cause

Reference Hem

Improper engine
idling or engine fails
to idle

Ignition system out of order.
¢ Faulty spark plug

® Fauity ignition coil with ignitor
& Improper ignition timing

Fuel system out of order.

® Shortage of fuel in fuel tank
® Clogged air cleaner element

® Vacuum leaks (or air inhaled) in air
intake system
¢ Fuel pressure out of specification

— Malfunctioning fuel pressure regulator
Engine overheating.

Engine and emission control system
out of order.
¢ Maladjusted accelerator cable play

¢ Maladjusted TP sensor installation
angle if adjustable
e Faulty idle air control system

¢ Faulty evaporative emission control
system
¢ Fauity EGR system (if equipped)

® Faulty injector

¢ Faulty ECT sensor, TP sensor or
MAF sensor

e Faulty ECM (PCM)

Low compression

Others

® Loose connection or disconnection of
vacuum hoses

& Malfunctioning PCV valve

Spark plugs in Section 6F1/6F2,
Ignition coil in Section 6F1/6F2.
Ignition timing in Section 6F1/6F2,

Refill
Air cleaner element in Section
BAT/6A2/6A4.

Diag. Flow Table B-3 in Section
6E1/6E2.

Refer to “Overheating” Section.

Accelerator cable adjustment in
Section 6E1/6E2.
TP sensor in Section 6E2.

Diag. Flow Table B-4 in Section
6E1/6E2.

Diag. Flow Table B-5 in Section
6E1/6E2.

Diag. Flow Table B-6 in Section
6E1/6E2.

Fuel injector in Section 6E1/6E2.
ECT sensor, TP sensor or MAF
sensor in Section 6E1/6E2.
inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Previously outlined.

Connect Securely.

PCV system inspection in Section
6E1/6E2.
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Condition

Possible Cause

Reference item

Engine hesitates
(Momentary lack of
response as the
accelerator is
depressed.

Can occur at all
vehicle speeds.
Usually most severe
when first trying to
make the vehicle
move, as from a

Ignition system out of order.

® Improper ignition timing

e Spark plug faulty or plug gap as out
of adjustment

Fuel system out of order.
¢ Clogged air cleaner element

@ Vacuum leaks (or air inhaled) in air
intake system

& Fuel pressure out of specification
— Clogged fuel filter

Ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Air cleaner element in Section 6A1/
GA2/6A4.

Diag. Flow Table B-3 in Section 6E1/
6E2,

stop sign.) — Faulty fuel pressure regulator
® Clogged fuel filter, hose or pipe Fuel pressure check in Section 6E1/
6E2.
Engine overheating Refer to “Overheating” Section.
Engine and emission control system out
of order.
e Faulty EGR system {if equipped) Diag. Flow Table B-6 in Section 6E1/
6E2.
® Faulty injector Fuel injector in Section 6E1/6E2.
® Faulty TP sensor, ECT sensor or MAF TP sensor, ECT sensor or MAF
sensor sensor in Section 6E1/6E2.
® Faulty ECM (PCM). Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.
Low compression Previously outlined.
Surges Ignition system out of order.

{Engine power varia-
tion under steady
throttle or cruise.
Feels like the vehicle
speeds up and down
with no change in
the accelerator
pedal.)

¢ Improper ignition timing

¢ Defective spark plug (excess carbon
deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.
® Variable fuel pressure
- Clogged fuel filter
— Kinky or damaged fuel hose and line
- Faulty fuel pressure regulator
® Vacuum leaks (or air inhaledy) in air intake
system

Engine and emission control system out
of order.
¢ Faulty EGR system (if equipped)

® Faulty MAF sensor
¢ Faulty injector
® Faulty ECM {(PCM)

Ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Diag. Flow Table B-3 in Section 6E1/
6E2.

Diag. Flow Table B-6 in Section 6E1/
6E2.

MAF sensor in Section 6E1/6E2.
Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Excessive detonation
(The engine makes
sharp metallic knocks
that change with
throttle opening.
Sounds like pop corn

popping.)

Engine overheating

lgnition system out of order.
® Faulty spark plug

& Improper ignition timing

Refer to “Overheating” Section.

Spark plugs in Section 6F1/6F2.
Ignition timing in Section 6F1/6F2.
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Condition

Possible Cause

Reference Item

Fuel system out of order.
e Clogged fuel! filter and fuel lines

e Vacuum leaks (or air inhaled} in air intake
system

Engine and emission control system
out of order.
¢ Faulty EGR system {if equipped)

e Faulty ECT sensor or MAF sensor

* Faulty injector
® Faulty ECM (PCM)

Others
® Excessive combustion chamber
deposits

Fuel pressure check in
Section 6E1/6E2.

Diag. Flow Table B-6 in Section
6E1/6E2.

ECT sensor or MAF sensor in
Section 6E1/6E2,

Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Piston and cylinder head cleaning
in Section 6A1/6A2/6A4.

Overheating

® |nsufficient coolant
® | oose water pump belt

® [noperative thermostat

® Poor water pump performance
® Improper ignition timing

¢ Clogged or leaky radiator

® Improper engine oil grade

¢ Clogged oil filter or oil strainer
® Not enough oil

# Poor cil pump performance

® Qil leakage

# Dragging brakes

¢ Slipping clutch
® Blown cylinder head gasket

Coolant level check in Section 6B.
Cooling fan belt tension inspection
in Section 6B.

Thermostat in Section 6B.

Water pump in Section 6B.

Ignition timing in Section 6F1/6F2.
Radiator in Section 6B.

Engine oil and oil filter change in
Section 0B.

Qil pressure check in Section 6A1/
B6A2/6A4.

Engine oil and oil filter change in
Section 0B.

Qil pressure check in Section 6A1/
B6A2/6A4.

Diagnosis in Section 5.

Diagnosis in Section 7C1.

Cylinder head inspection in Section
6A1/6A2/6A4.
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Condition Possible Cause Reference Item
Poor gasoline Fuel system out of order.
mileage ¢ Fuel leakage from fuel tank and lines

® Clogged air cleaner element

Ignition system out of order.

® [mproper ignition timing

& Faulty spark plug (improper gap, heavy
deposits, and burned electrodes, etc..)

Engine and emission control system out

of order.
¢ High idle speed

® Fuel pressure out of specification or
fuel leakage

e Faulty TP sensor, ECT sensor or MAF
sensor

¢ Faulty EGR system (if equipped)

# Faulty injector
o Faulty ECM (PCM)

Low compression

Others
® Poor valve seating

® Dragging brakes

® Slipping clutch

® Thermostat out of order
& Improper tire pressure

Air cleaner element in Section 8A1/
BA2/6A4.

Ignition timing in Section 6F1/6F2.
Spark plugs in Section 6F1/6F2.

Diag. Flow Table B-4 in Section
B6E1/6E2.

Diag. Flow Table B-3 in Section
6E1/6E2.

TP sensor, ECT sensor or MAF
sensor in Section 6E1/6E2.
Diag. Flow Table B-6 in Section
6E1/6E2.

Fuel injector in Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.

Previously ouilined.

Valves inspection in Section 6A1/
6AZ/6A4.

Diagnosis in Section 5.

Diagnosis in Section 7C1.
Thermostat in Section 6B.
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Condition

Possible Cause

Reference ltem

Excessive engine oil
consumption

Oil leakage
® | oose oil drain plug

* Loose cil pan bolts
e Deteriorated or broken oil pan sealant
® | eaky crankshaft oil seal
(fiywheel side)
® | eaky cylinder head cover gasket
® Improper tightening of oil filter
® L oose oil pressure switch
® Blown cylinder head gasket

¢ Leaky crankshaft pulley oil seal

¢ Deteriorated or broken timing chain
cover sealant

Qil entering combustion chamber
& Sticky piston ring

¢ Worn piston and cylinder

® Worn piston ring groove and ting
® [mproper location of piston ring gap
¢ Worn or damaged valve stem seal

® Worn valve stem

Oil pan and oil pump strainer in
Section 6A1/6A2/6A4.

Qil pan and cil pump strainer in
Section 6A1/6A2/6A4.

Oil pan and oil pump strainer in
Section 6A1/6A2/6A4.

Crankshaft in Section 6A1/6A2/6A4.

Cylinder head cover in Section
6A1/6A2/6A4.

Engine oil and oil filter change in
Section 0B.

Oil pressure check in Section 6A1/
BA2/6A4.

Cylinder head inspection in Section
B6A1/6A2/6A4.

Timing chain cover in Section BA1/
B6A2/6A4.

Timing chain cover in Section 8A1/
6A2/6A4.

Piston cleaning in Section 6A1/
B6A2/6A4.

Cylinders, pistons and piston

rings inspection in Section 6A1/
BA2/6A4.

Pistons and piston rings inspection
in Section BA1/6A2/6A4.

Pistons installation in Section 6A1/
B6A2/6A4.

Valves and cylinder head in Section
6A1/6A2/6A4.

Valves inspection in Section 6A1/
B6A2/6A4.

Low oil pressure

® Improper oil viscosity
¢ Malfunctioning oil pressure switch

* Not encugh oil
® Clogged cil strainer

¢ Functional deterioration of oil pump

e Worn oil pump relief valve

® Excessive clearance in various sliding
parts

Engine oil and oil filter change in
Section OB.

Qil pressure switch inspection in
Section 8.

Qil pan and oil pump strainer

cleaning in Section 6A1/6A2/6A4.
Qil pump in Section 6A1/8A2/6A4.,
Qil pump in Section 6A1/6A2/6A4.
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Condition

Possible Cause

Reference ltem

Engine noise

Note: Before check-

ing the mechanical

noise, make sure

that:

e ignition timing is
properly adjusted.

® Specified spark
plug is used.

e Specified fuel is
used.

Valve noise

® improper valve lash (G16)

& Fauity hydraulic valve lash adjuster
(J20/H25)

e Worn valve stem and guide

® Weak or broken valve spring
e Warped or bent valve

® L oose camshaft housing bolts

Piston, ring and cylinder noise
® Worn piston, ring and cylinder bore

Connecting rod hoise
e Worn crankpin bearing

& Worn crankpin

® | oose connecting rod nuts

e | ow oil pressure

Crankshaft noise
& [ ow oil pressure
e Worn crankshaft journal bearing

® Worn crankshaft joutnal
® Loose lower crankcase

(bearing cap) bolts
® Excessive crankshaft thrust play

Valve lash in Section 6A1.
Hydraulic valve lash adjuster in
Section 6A2/6A4.

Valves inspection in Section 6A1/
6A2/6A4.

Valve springs inspection in Section
6A1/6A2/6A4.

Valves inspection in Section 6A1/
B6AZ2/6A4.

Camshafts in Section 8A1/6A2/
6A4.

Pistons and cylinders inspection
in Section 6A1/6A2/6A4.

Crankpin and connecting rod
bearing inspection in Section 6A1/
6A2/6A4.

Crankpin and connecting rod
bearing inspection in Section 6A1/
B6A2/6A4.

Connecting rod installation in
Section 6A1/6A2/6A4.

Previously outlined.

Previously outlined.

Crankshaft and bearing inspection
in Section 6A1/6A2/6A4.
Crankshaft and bearing inspection
in Section 6A1/6A2/6A4.
Crankshaft installation in Section
B6A1/6A2/6A4.

Crankshaft inspection in Section
B6A1/6A2/6A4.
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intake system
® Clogged air cleaner element

e Fuel pressure out of specification

Engine and Emission control system

out of order.

¢ L ead contamination of three way catalytic
converter (if equipped)

¢ Malfunctioning PCV valve

¢ Faulty EVAP control system

® Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)
— Faulty TP sensor
— Faulty ECT sensor or MAF sensor
— Faulty HO2S

* Maladjusted CO adjusting resistor
(vehicle without HO2S)

& Fauity injector

¢ Faulty ECM (PCM)

Low compression

Condition Possible Cause Referring Hem
Excessive lgnition system out of order
hydrocarbon (HC) ® Incorrect ignition timing Ignition timing in Section 6F1/6F2.
emission or ® Defective spark plug Spark plug in Section 6F1/6F2.
Excessive carbon Fuel system out of order
monoxide (CO) ® Vacuum leaks (or air inhaled) in air
emission

Air cleaner element in Section 6A1/
B6A2/6A4.

Fuel pressure check in Section 6E1/
6E2.

Check for absence of filler neck
restrictor.

PCV valve in Section 6E1/6E2.
EVAP control system check in
Section 6E1/6E2.

Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Table in Section 8E1/6E2.

Idle mixture adjustment in Section
6E1/6E2.

Fuel injector in Section 6E1/6E2.

Inspection of ECM (PCM) and its

circuit in Section 6E1/6E2.

Previously outlined.

Excessive nitrogen
oxides (NOx)
emission

Ignition system out of order
& Improper ignition timing

Fuel system out of order

® Vacuum leaks (or air inhaled) in air intake
system

® Fuel pressure out of specification

Engine and emission control system

® | ead contamination of three way catalytic
converter (if equipped)

¢ Faulty EGR system (if equipped)

& Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)
— Faulty TP senscr
— Faulty ECT sensor or MAF sensor
— Faulty HO2S

® Faulty injector

¢ Faulty ECM (PCM)

Ignition timing in Section 6F1/6F2.

Fuel pressure check in Section 6E1/
6E2.

Check for absence of filier neck
restrictor.

Diag. Flow Table B-6 in Section
6E1/6E2.

Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Tabie in Section 6E1/6E2.

Fuel injector Section 6E1/6E2.
Inspection of ECM (PCM) and its
circuit in Section 6E1/6E2.
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SECTION 6A1

ENGINE MECHANICAL
(G16 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION . ... i e e e e e B6A1- 2
ON-VEHICLE SERVICE ... it e i e e e 6A1- 4
COmMIPIESSION CECK ...ttt i i i i e e e e e e e B6A1- 4
Engine Vacuum Check . ... i i e 6A1- 6
Ol PressuUre ChetK .. ..ottt i e e e e e e e B6A1- 7
Valve Lash (Clearante) . .......u.eireininerrinii et ittt 6A1- 9
Air Cleaner Element ... i i e e e 6A1-11
Cylinder Head Cover . ... et e e e e e e G6A1-12
Throttle Body and Intake Manifold .......... ottt e e 6A1-13
Exhaust Manifold . ... ... e e 6A1-16
Timing Belt and Belt Tensioner ... ... e e e e e e B6A1-18
Oil Pan and Oil PUMD Straingr . ...t e e e e e e e e e e e 6A1-23
Ol UMD L i e e e e e e e e 6A1-27
Rocker Arms, Rocker Arm Shaft and Camshaft . ...ttt e 6A1-32
Valves and Cylinder Head ... ... . i e 6A1-41
Piston, Piston Rings, Connecting Rods and Cylinders .............oviiiniiiiiiiiiiinnanninnnn. BA1-54
UNIT REPAIR OVERHAUL ... ... . i i e e e e e e B6A1-64
ENgiNg ASS MmNy . ..t e e 6A1-64
Main Bearings, Crankshaft and Cylinder BIocK ........ ... .. ittt 6A1-69
SPE C AL TOOL S ... . i i e 6A1-81
REQUIRED SERVICE MATERIALS ... ..ottt e e e e, 6A1-82
TIGHTENING TORQUE SPECIFICATIONS .. ... it i e et 6A1-83
NOTE:

For what each abbreviation stands for (i.e., full term), refer to SECTION 0A.

6A1
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GENERAL DESCRIPTION
ENGINE
The engine is a water-cooled, in line 4 cylinders, 4 The single overhead camshaft is mounted over the
stroke cycle gasoline unit equipped with its S.0.H.C. cylinder head: it is driven from crankshaft through tim-
(Single Overhead Camshaft) valve mechanism ar- ing belt and opens and closes its valves via the rocker
ranged for "V’-type valve configuration and 16 valves arms.

(IN 2 and EX 2/0one cylinder).
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted on
crankshaft at crankshaft pulley side.

Oil is drawn up through oil pump strainer and passed
through pump to il filter.

The filtered oil flows into two paths in cylinder block.
In one path, oil reaches crankshaft journal bearings.
Qil from crankshaft journal bearings is supplied to
connecting rod bearings by means of intersecting
passages drilled in crankshalft, and then injected from
a smali hole provided on big end of connecting rod to
lubricate piston, rings, and cylinder wall.

In angther path, oil goes up to cylinder head and lubri-
cates camshaft journals, rocker arms, camshatft, etc.,
passing through oil gallery in rocker arm shaft.

An oil relief valve is provided on oil pump. This valve
starts relieving oil pressure when the pressure comes
over about 400 kPa (4.0 kg/cm?, 56.9 psi). Relieved
oil drains back to ¢il pan.

\\ ..“\\\\\_.\-E
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0}

ON-VEHICLE SERVICE
COMPRESSION CHECK

Check compression pressure on ali four cylinders as follows:
1) Warm up engine.
2) Stop engine after warming up.
NOTE:
After warming up engine, place transmission gear shift fe-

ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

3) Disconnect fuel injector wire harness connector.

4) Remove ignition coil assemblies and all spark plugs referring to
section 6F1

5) Install special tool (Compression gauge) into spark piug hole.

Special Tool

(A): 09915-64510-001
{B): 09915-64510-002
{C): 09915-64530

(D): 09915-67010

6) Disengage clutch (to lighten starting load on engine) for M/T
model, and depress accelerator pedal all the way to make
throttle valve full-open.
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7) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at
least 250 r/min. by using fully charged battery.

Compression pressure
1400 kPa
Standard (14.0 kg/cm2, 199.0 psi)
- 1200 kPa
Limit (12.0 kg/em?, 170.0 psi)
Max. difference between 100 kPa
any two cylinders (1.0 kg/cmz2, 14.2 psi)

8) Carry out steps 5) through 7) on each cylinder to obtain four
readings.

9) After checking, install spark plugs and ignition coil assemblies
and connect injector wire harness connector securely.
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:

1)

2)

3)

4)

Warm up engine to normai operating temperature.

NOTE:

After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

With engine stopped, disconnect fuel pressure regulator vacu-
um hose from intake manifold and connect 3-way joint, hoses
and special tool (vacuum gauge and joint) between intake man-
ifold and vacuum hose disconnected.

Special Tool
(A): 09915-67310
(B): 09918-08210

SUZUKI GENUINE PARTS
(C): Hose 09343-03087
(D): 3-way joint 09367-04002

Run engine at specified idle speed, and read vacuum gauge.
Vacuum should be within following specification.

Vacuum specification (at sea level):
52.6—72.3 kPa (40 - 55 cmHg, 15.7 — 21.6 in.Hg) at specified
idling speed

After checking, connect vacuum hose to intake manifold.
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1. Fulllevel mark
2. Low level mark

1. Qil pressure switch
2. Qilfilter

OIL PRESSURE CHECK

NOTE:

Prior to checking oil pressure, check following items.

¢ Oil level in oil pan.
if oil level is low, add oil up to Full level mark on oil level
gauge.

o Qil quality.
If oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to the table in “MAINTE-
NANCE SERVICE” section.

® Oil leaks.
If leak is found, repair it.

1) Remove oil pressure switch from cylinder block.

2) Install special tool {Oil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310

3) Start engine and warm it up to normal operating temperature.

NOTE:

Be sure to place transmission gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and block drive wheels.

4) After warming up, raise engine speed to 4,000 r/min and mea-
sure oil pressure.

Oil pressure specification:
330 - 430 kPa (3.3 — 4.3 kg/cm2, 46.9 — 61.1 psi) at 4,000
r/min (rpm)

5) Stop engine and remove oil pressure gauge.
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1. Sealingtape

6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.

Tightening Torque
(a): 14 N'm (1.4 kg-m, 10.5 1b-ft)

7) Start engine and check oil pressure switch for oil leakage.
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1. Crankshaft pulley
2. Vmark

)] @ N ® o)

AN A

"
o

1. Thickness gauge

VALVE LASH (CLEARANCE)

1) Remove negative cable at battery.

2) Remove cylinder head cover referring to item “Cylinder Head
cover’,

3) Using 17 mm socket, turn crankshaft pulley clockwise until “V”
mark (in white paint) on pulley aligns with “O” (zero) calibrated
on timing belt cover.

4) Check if the rocker arms of No.1 cylinder are off the respective
cam lobes (of camshaft); if so, valves (1), (2), (5} and (7} in left
figure are ready for clearance checking and adjustment.
Check valve lashes at valves (1), (2), (5) and (7).

If the rocker arms of No.4 cylinder are off the respective cam
lobes, check valve lashes at valves (3), (4), (6) and (8).

NOTE:
When checking valve clearance, insert thickness gauge be-
tween camshaft and cam-riding face of rocker arm.

5) If valve lash is out of specification, adjust it to specification by
turning adjusting screw after loosening lock nut.
Atfter adjustment, tighten lock nut to specified torque while hold-
ing adjusting screw stationary, and then make sure again that
valve lash is within specification.

When cold When hot

{Coolant tempera- {Coolant tempera-
Valve tureis 15— 25°C or ture is 60 — 68°C or
clearance 59 -77°F) 140 -~ 154°F)
specifica- Intake 0.13-0.17 mm 0.17 -0.21 mm
tion (0.005 — 0.007 in.) {0.007 - 0.008 in.)

Exhaust 0.23-0.27 mm 0.28 — 0.32 mm
{0.009 - 0.011in.) {0.011 - 0.013in.)
Special Tool

(A): 09917-18210

Tightening Torque
(a): 12 N'm (1.2 kg-m, 9.0 Ib-ft)
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6) After checking and adjusting valve lashes at valves (1), (2), (5)
and (7), (or (3), (4), (6) and (8)) rotate crankshaft exactly one full
turn (360°) and check the same at valves (3}, {4), (6) and (8) (ot
(1), (2), (5) and (7)). Adjust them as necessary.

7) After checking and adjusting all vaives, reverse removal proce-
dure for installation.
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AIR CLEANER ELEMENT

REMOVAL
1) Remove air cleaner case clamps.
2) Remove air cleaner element from case.

INSPECT
Check air cleaner element for dirt. Replace excessively dirty ele-
ment.

CLEAN
Blow off dust by compressed air from air outlet side of element.

INSTALLATION
Reverse removal procedure for installation.
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1. Cylinder head
cover

2. Cylinder head
cover gasket

3. O-rings

1 Cylinder head
cover gasket

2. O-rings

3. Cylinder head
cover

CYLINDER HEAD COVER

REMOVAL

1) Disconnect negative cable at battery.

2) Remove ignition coil assemblies with high-tension cord.

3) Disconnect PCV valve and breather hose from head cover.
4) Detach accelerator cable from clamp.

5) Remove cylinder head cover with cylinder head cover gasket
and O-rings.

INSTALLATION
1) Install O-rings and cylinder head cover gasket to cylinder head
cover.

NOTE:
Be sure to check each of these parts for deterioration orany
damage before installation and replace if found defective.

2} Install cylinder head cover to cylinder head and tighten cover
bolts to specified torque.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

NOTE:
When installing cylinder head cover, use care so that cylin-
der head cover gasket or O-rings will not get out of place or
fall off.

3) Fix accelerator cable with clamp.

4) Install ignition coil assemblies with high-tension cord.
5) Connect PCV valve and breather hose to head cover.
6) Connect negative cable at battery.
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THROTTLE BODY AND INTAKE MANIFOLD

. Intake manifold

Gasket

. Intake manifold No.2 stiffener

. Intake manifold stiffener (Front)
Engine hook

. Fuel delivery pipe

. Throttte body

. Intake manifold stiffener (Rear)
. EGR valve

{if equipped) .

CRENOO AW

REMOVAL

1) Relieve fuel pressure according to fuel pressure relief procedure
described in section 6.

2) Disconnect negative cable at battery.

3) Drain cooling system.

@ % WARNING:
C i :

= To help avoid danger of being burned, do not remove

(Fﬂt’//r = drain plug and radiator cap while engine and radiator are

(orrriil] / H\\\\\\%\\\\\ !!: still hot. Scalding fluid and steam can be blown out under
7 ‘O pressure if plug and cap are taken off too soon.

4) Remove air intake hose.
5) Disconnect following electric lead wires:
@ EGR valve (if equipped)
o Ground wires from intake manifold
e Engine coolant temperature sensor
¢ Injectors lead wires at the coupier
e EVAP canister purge valve
# Throttle position sensor
¢ |dle air control valve
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6) Disconnect accelerator cable and A/T throitie cable (for A/T)
from throttle body.
7) Disconnect following hoses:
® Brake booster hose from intake manifold
o Canister purge hose from EVAP canister purge valve
® Engine cooling water (coolant) hose (outlet side) from throttle
body
# Radiator inlet hose from thermostat cap

® PCV hoses from intake manifold and throtile body
o Fuel feed hose and return hose from each pipe

8) Remove generator adjust arm.
9) Remove intake manifold stiffeners from intake manifold.

10) Remove intake manifold with throttle body from cylinder head,
and then its gasket.
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INSTALLATION
Reverse remova!l procedure for installation noting the followings.
e Use new intake manifold gasket.

e When installing intake manifold, install clamps at positions as
shown in figure.

® Adjust accelerator cable play and A/T throttle cable (for A/T) play,
referring to section 6E1.

® Check to ensure that all removed parts are back in piace. Rein-
stall any necessary parts which have not been reinstalled.

o Refill cooling system, referring to “ENGINE COOLING” section.

¢ Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.

e Upon completion of installation, turn ignition switch ON but en-
gine OFF and check for fuel leaks.

e Finally, start engine and check for engine coolant leaks.
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EXHAUST MANIFOLD

. Exhaust manifold
. Upper cover
. Gasket
. Heated oxygen sensor
(if equipped)
. Lower cover
. Exhaust manifold stiffener
. Engine hook

03N o=

~N ;G

1. Exhaust pipe

1. Exhaust manifold
2. Exhaust manifold gasket
3. Exhaust manifold stiffener

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot, Service should be performed af-
ter system cools down,

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect heated oxygen sensor coupler (if equipped).
3) Remove upper cover of exhaust manifold.

4) Remove or disconnect exhaust pipe from exhaust manifold.

5} Remove exhaust manifold stiffener.
6) Remove exhaust manifold and its gasket from cylinder head.
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1. Exhaust manifold gasket

. Heated oxygen
sensor connector
(if equipped)

. Bracket

. Engine hook

INSTALLATION

1) Install new gasket to cylinder head.

2) Install exhaust manifold and stiffener.
Tighten bolts and nuts to specified torque.

3) Install pipe gasket and install exhaust pipe to exhaust manifold,
Before installing pipe gasket, check it for deterioration or dam-
age, and replace as necessary.

Tighten pipe fasteners to specified torque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 [b-ft)

4) Instali upper cover to exhaust manifold.

5) Connect heated oxygen sensor connector and fit connector to
bracket. {if equipped)

6) Connect negative cable at battery.

7) Check exhaust system for exhaust gas leakage.
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TIMING BELT AND BELT TENSIONER

. Timing belt

. Tensioner

. Tensioner plate

. Tensioner spring

. Camshaft timing pulley
. Tensioner bolt

. Pulley bolt

Seal

. Inside cover seal
. Inside cover

. Qutside cover seal
. Qutside cover

. Tensioner stud

-
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REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine coolant and disconnect inlet hose from radiator.

3) Remove power steering pump belt or A/C compressor belt, if
equipped.

4) Remove radiator cooling fan, water pump pulley, water pump
drive belt and fan shroud.

1. Crankshaft pulley

2. P/S pump pulley

3. A/C compressor
(it equipped})

4, P/S belt

5) Remove crankshaft pulley by removing 5 pulley bolts.

1. Pulley bolt

6) Remove timing beit outside cover.
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7) For installation of timing belt, aligh 4 timing marks as shown in
figure by turning crankshaft.

1. V" mark on
cylinder head
cover

2. Timing mark by “E"
on camshaft timing
belt pulley

3. Arrow mark on oil
pump case

4. Punch markon
crankshaft tiring
belt pulley

2 1 8) ‘Remove timing belt tensioner, tensioner plate, tensioner spring
and timing belt.

3 1. Timing belt . Tensioner
2. Tensioner plate stud
3. Tensioner bolt 5. Spring

CAUTION:

i %, o After timing belt is removed, never turn camshaft and
crankshaft independently more than such an extent as
shown in figure. If turned, interference may occur
among piston and valves, and parts related to piston
and valves may be damaged.

# Never bend timing belt.

1. Camshaft allowable turning range - - - By timing
mark, within 90° from “v” mark on head cover an
both right and leit.

2. Crankshaft altowable turning range - - - By punch
mark, within 90° from arrow mark on oil pump case
on both right and left,

INSPECTION
® Inspect timing belt for wear or ¢crack.
Replace it as necessary.

TR
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1. Lug
2. Hole

1. Tensioner bolt 3. Tensicner plate
2. Tensioner

1. "V mark
2. Timing mark
by “E”

1. Arrow mark
2. Punchmark

# Inspect tensioner for smeoth rotation.

INSTALLATION
1) Install tensioner plate to tensioner.
Insert lug of tensioner plate into hole in tensioner.

2) Install tensioner and tensioner plate:
Do not tighten tensioner bolt with wrench yet. Hand tighten only
at this time.
Check to ensure that plate movement in arrow direction as
shown in figure causes tensioner to move in the same direction.
If no associated movement between piate and tensioner occurs,
remove tensioner and plate again and reinsert plate lug into ten-
sioner hole.

3) Check that timing mark on camshaft timing belt pulley is aligned
with “V” mark on cylinder head cover. If not, align two marks by
turning camshaft but be careful not to turn it more than its allow-
able turning range which is described on page 6A1-19.

4) Check that punch mark on crankshaft timing belt pulley is
aligned with arrow mark on oil pump case. If not, align two marks
by turning crankshaft but be careful not to turn it more than its
allowable turning range which is described on page 6A1-19.
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1. Drive side of belt
2. Tensioner spring
3. Tensioner stud
4. Damper
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2. Crankshaft pullay
3. Pulley bolt 1

5)

6)

Instail timing belt and tensioner spring.

With two sets of marks aligned and tensioner plate pushed up,
install timing belt on two pulleys in such a way that drive side of
belt is free from any slack.

And then install tensioner spring as shown in figure, and hand-
tighten tensioner stud.

NOTE:

e When installing timing belt, match arrow mark {=> ) on
timing belt with rotating direction of crankshatt.

e Inthis state, No. 4 piston is at top dead center of compres-
sion stroke.

To take up slack of timing belt, turn crankshaft two rotations
clockwise after installing it. After making sure that belt is free
from slack, tighten tensioner stud first and then tensioner bolt to
each specified torque.

Then confirm again that two sets of marks are aligned respec-
tively.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
(b): 25 N'm (2.5 kg-m, 18.0 b-ft)

Install timing belt outside cover.
Before installing, make sure that seal is between water pump
and oil pump case.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft}

Install crankshaft pulley.
Fit hole of pulley to pin on crankshaft timing belt pulley, and tight-
en pulley bolts to specified torque,

Tightening Torque
(a): 16 N'm (1.6 kg-m, 11.5 Ib-ft)
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9) Install radiator fan shroud, water pump puiley, cooling fan and

water pump drive belt.
Adjust water pump drive belt tension, referring to “ENGINE
COOLING" section.

10} Install power steering pump beit or A/C compressor belt, if
equipped.
Adjust its belt tension, referring to section OB.

11) Connect radiator inlet hose to radiator.

12) Refill cooling system, referring to “ENGINE COOLING” sec-
tion.

13) Connect negative cable to battery.

14) Verify that there is no coolant leakage at hose connection.
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. Qilpan
. Oil pump strainer

. Drain plug gaske!
. Drain plug
. CKP sensor (if equipped)

OO wn

Seal

1. Differential housing
2. Differantial
3. Oilpan

1. Qilpan
2. Drain plug

1. Lower plate

OIL PAN AND OIL PUMP STRAINER

REMOVAL
1) Raise vehicle.

2} Remove front differential housing with differential, referring to
“DIFFERENTIAL” section.

3) Disconnect CKP sensor coupler and remove CKP sensor by re-
moving its bolt. (if equipped)
4) Drain engine oil by removing drain plug.

5) Remove clutch housing (forque converter housing for A/T) low-
er plate.
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6) Remove oil pan and then oil pump strainer.

1. Cylinder block
2. Strainer
3. Oil pan

CLEANING

® Clean mating surfaces of oil pan and cylinder block.
Remove oil, old sealant, and dusts from mating surfaces and oil
pan inside.

® Clean oil pump strainer screen.
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1. Qil pump strainer
2. Seal
o g 3. Oilpan

1. Gil pan

INSTALLATION

1)

4)

Apply sealant to oil pan mating surface continuously as shown
in figure.

“A” Sealant: 99000-31150

Install oil pump strainer and oil pan.

Install seal in the position as shown in figure.

Tighten strainer bolt first and then bracket bolt to specified
torque.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 |b-ft)
(b): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.

Tighten bolts to specified torque.

Tightening Torque
{c): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

install gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)

Install clutch (torque converter) housing lower plate.
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5) Instail CKP sensor and connect its coupler. {if equipped)

6) Install front differential housing with differential according to
installation procedure described in “DIFFERENTIAL” section.

7) Reiill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.

8) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.

9) Verify that there is no engine oil leakage and differential oil
leakage at each connection.
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. Rotor plate . Pin

1 6.

2. Inner rotor 7. Relief valve
3. QOuter rotor 8. Spring

4. Gasket 9. Retainer

5. Pin 10. Retainer ring

1. Fiywheel {Drive plate for A/T)
2. Pulley bolt
3. Crank timing beit pulley

1. Cylinder block
2. Strainer
3. Qilpan

OIL PUMP

REMOVAL

1) Disconnect negative cable at battery.

2) Remcve timing belt as previously outlined.
3) Remove generator and its bracket.

NOTE:
When installing bracket, fasten nut first.

4) Remove crankshaft timing belt pulley.
To lock crankshaft, engage special tool (gear stopper) with fly-
wheel ring gear (drive plate ring gear for A/T).
With crankshaft locked, remove crankshaft timing belt pulley
bolt.

Special Tool
(A): 09927-56010

5) Remove oil pan and oil pump strainer as previously outlined.
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6) Remove oil pump assembly after removing bolts.

1 1. Qil pump
2. Bolt
1. Oil pump DISASSEMBLY
2 Oillevelgauge | 1) Remove oil level gauge guide bolt and pull out guide from oil
3. Guide boit pump.
4, Guide seal

1

2) Remove rotor plate.

3) Remove outer rotor and inner rotor.

1. Quter rotor @
; g s

2. Inner rotor 2

INSPECTION
® Checkoil seal lip for fault or other damage. Replace as necessary.
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1. Oilseal
2. Qil pump case

1. Outer rotor
2. Inner rotor

1. Quter rotor
2. inner rotor

NOTE:
When installing oil seal, press-fit it till its end face is flush
with oil pump case end face.

e Check outer and inner rotors, rotor plate, and oil pump case for
excessive wear or damage.

MEASUREMENT

e Radial clearance
Check radial clearance between outer rotor and case, using thick-
ness gauge.
If clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between outer rotor and case:
0.310 mm (0.0122 in.)

# Side clearance
Using straight edge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.15 mm (0.0059 in.)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.

2) Apply thin coat of engine oil to inner and outer rotors, oil seal lip
portion, and inside surfaces of oil pump case and plate.

3} Install outer and inner rotors to pump case.
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1. Oil pump

2. Oil level gauge
guide

3. Guide seal

1. No. 1 bolts (short)
2. No. 2 bolts (long)

4) Install rotor plate. Tighten 5 screw securely.
After instailing plate, check to be sure that gears turn smoothly
by hand. :

5) Apply engine oil to guide seal and install guide seal and guide.

INSTALLATION

1} Install two oil pump pins and oil pump gasket to cylinder block.
Use a new gasket.

2) To prevent oil seal lip from being damaged or upturned when
installing oil pump to crankshaft, fit special tool (Oil seal guide)
to crankshaft, and apply engine oil to special tool.

Special Tool
(A): 09926-18210

3) Install oil pump to cylinder block.
Asthere are 2 types of oil pump bolts, refer to figure for their cor-
rect use and tighten them to specified torque.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 tb-ft)

4) Install rubber seal between oil pump and water pump.
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S0
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. Key

. Crank timing belt pulley
. Pulley bolt

. Dowel pin (crankshaft pulley pin)

[ D

5. Flywheel

(Drive plate for A/T)

{A)

o 5

5) Install timing pulley key and crank timing belt pulley. Refer to
figure for proper instaliation of these parts.
With crankshaft locked, tighten crank timing belt pulley bolt to
specified torque.

Tightening Torque
(a): 130 N-m (13.0 kg-m, 94.0 Ib-ft)

Special Tool
(A): 09927-56010

6) Installtiming belt, tensioner, oil pump strainer, oil pan and other
parts as previously outlined.
7) Checkto ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.
8) Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.
9) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section OB.
10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.
11) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL" section.
12) Connect negative cable at battery.
13) Verify that there is no coolant leakage and each oil leakage at
each connection.
14) After completing installation, check oil pressure by running en-
gine.
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ROCKER ARMS, ROCKER SHAFT AND CAMSHAFT

N
PrOomNonrOPS

Camshaft

Camshaft ¢il seal
Rocker arm shait
QO-ring

Rocker shaft bolt
Rocker arm {IN}
Rocker arm No. 1 {EX)
Rocker arm No. 2 (EX)
Valve adjusting screw

. Valve adjusting screw

. Clip

. Lock nut {(without flange)

i12-1.
13,
14,
15.
16.
17.
18.
19.
20.

Lock nut {(with flange)
Rocker arm spring
Intake valve

Exhaust valve

Valve spring

Valve spring retainer
Valve cotter

Valve spring seat
Valve stem seal

REMOVAL
1) Disconnect negative cable at battery.

1. Engine hood lock

2} Removal engine hood lock from front upper member.

3} Remove radiator referring to “ENGINE COOLING” section.

4) Remove timing belt as previously outlined.
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5) Remove camshaft timing belt pulley by using special tool.

Special Tool
(A): 09917-68220

6) Remove cylinder head cover as previously outlined.

1 7) Disconnect CMP sensor connector and remove CMP sensor
case from cylinder head.

Place a container or rag under CMP sensor case, for a small
amount of oit flows out during removal of case.

1. CMP sensor
2. CMP sensor case

8) After loosening all valve adjusting screw lock nuts, turn adjust-
ing screws back all the way to allow all rocker arms to move
freely.

1. Valve adjusting screw
2. Lock hut
3. Rockerarm

9) Remove camshaft housing and camshaft.

NOTE:
To remove camshaft housing bolts, loosen them in such
order as indicated in figure, a little at a time.

1. Oilplug 10) Remove rocker arm shaft plug and timing belt inside cover.
2. Timing belt

inside cover
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2. Clip
3 3. Rocker arm shaft

1. Racker arm shaft bolt
2. Rocker arm shaft

1. Rocker arm shaft
2. O-ring

1. Rocker arm (EX)
2. Rocker arm spring

EX 1 IN

1

5 1. Adjusting screw
3 2. Rocker arm
3. Cam-riding face

11) Remove intake rocker arm with clip from rocker arm shaft.

NOTE:
Do not bend c¢lip when removing intake rocker arm.

12) Remove rocker arm shaft bolts.

13) Push off rocker arm shaft end to CMP sensor case side and re-
move O-ring from shaft.

14} Remove exhaust rocker arms and rocker arm spring by pulling
rocker arm shaft to front side.

INSPECTION

Adjusting Screw and Rocker Arm
If tip of adjusting screw is badly worn, replace it.
Rocker arm must be replaced if its cam-riding face is badly worn.
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Rocker Arm Shaft Runout
Using “V” blocks and dial gauge, check runout. if runout exceeds
its limit, replace rocker arm shaft.

Runout limit: 0.20 mm (0.008 in.)

Rocker Arm-to-Rocker Arm Shaft Clearance

Using a micrometer and a bore gauge, measure rocker shaft dia.
and rocker arm |.D.

Difference between two readings is arm-to-shaft clearance on
which a limit is specified.

If limit is exceeded, replace shaft or arm, or both.

ltem Standard Limit

Rocker arm 1.D. 15.996 —16.014 mm —

{0.6298 — 0.6305 in.)

Racker arm shaft dia. 15.969 - 15.984 mm S

(0.6287 — 0.6293 in.)

0.012 - 0.045 mm 0.0 mm
{0.0005 — 0.0018 in.) {0.00351in.)

Arm-to-shaft clearance

Cam Wear
Using a micrometer, measured height of cam. If measured height
is below limit, replace camshaft.

Cam height Standard Limit
Intake cam 36.184 ~ 36.344 mm 36.084 mm
(1.4246 — 1.4308 in.) (1.4206 in.)
Exhaust cam 35.900 - 36.060 mm 35.800 mm
(14134 - 1.4197 in.) (1.4094 in.)

Camshaft Runout

Hold camshatft between two “V” blocks, and measure runout by us-
ing a dial gauge.

If runout exceeds the limit, replace camshaft.

Runout limit; 0.10 mm (0.0039 in.)



6A1-36 ENGINE MECHANICAL {G16 ENGINE)

1. Gaging plastic

Camshaft Journal Wear

Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.

If any malcondition is found, replace camshatft or cylinder head with
housing. Never replace cylinder head without replacing housing.

Check clearance by using gaging plastic.

The procedure is as follows.

1) Clean housing and camshaft journals.

2) install camshaft to cylinder head.

3) Place a piece of gaging plastic the full width of journal of cam-
shaft (parallel to camshaft).

4) Install camshaft housing, referring to page 6A1-38.

5) Tighten camshaft housing bolts in such order as indicated in fig-
ure a little at a time till they are tightened to specified torque.

Tightening Torque
(a): 11 N-m (1.1kg~-m, 8.0 Ib-ft)

NOTE:
Do not rotate camshaft while gaging plastic is installed.

6) Remove housing and using scale on gaging plastic envelope,
measure gaging plastic width at its widest point.

Standard Lirnit

Journal 0.040 - 0.082 mm 0.12 mm
clearance {0.0016 — 0.0032 in.) (0.0047 in.)
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. 1. Rocker arm spring
2. Rocker arm {EX)

1. Rocker arm shaft
2. O-ing

1. Parallel

If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the dif-
ference from specification is greater.

ltem Standard

28.000 —28.021 mm
{1.1024 - 1.1031 in.)

27.939 ~ 27.960 mm
{1.1000 - 1.1008 in.)

Camshaft Journal bore dia.

Camshaft journal O.D.

INSTALLATION

1) Apply engine oil to rocker arm shaft and rocker arms.

2) Install rocker arm shaft, rocker arm (exhaust side) and rocker
arm spring.

3) Check O-ring for damage or deterioration. With O-ring groove in
rocker arm shaft exposed to transmission side once, install O-
ring to rocker arm shaft.

4) Setrockerarm shaft so thatits cut part faces down and becomes
in paraliel with head cover mating surface.



6A1-38 ENGINE MECHANICAL (G168 ENGINE)

- 1. Rocléerarm
3 2. Clip
3. Pivot holding part

1. Timing belt side

2. Flywheel side
v * Indicates position from timing
belt side. Install in numerical
l/ order starting from timing belt
side.
| ® Indicates direction of housing.
<= Install o that arrow is directed
@ toward timing belt side.

,.
L

fa
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5) Install rocker arm shaft bolts and tighten them to specified
torque.

Tightening Torque
(@): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

6) Fiil small amount of engine oi! into arm pivot hoiding part of rock-
er arm shaft. Install rocker arm (intake side) with clips to rocker
arm shaft.

7) Apply engine oil to cams and journals on camshaft and put cam-
shafton cylinder head. Instail camshaft housing to camshaft and
cylinder head.
® Apply engine oil to sliding surface of each housing against

camshaft journal.
® Apply sealant to mating surface of No.6 housing which will
mate with cylinder head.

“A” Sealant: 99000-31110

® Embossed marks are provided on each camshaft housing, in-
dicating position and direction for installation.
Instali housing as indicated by these marks.

® As camshaft housing No. 1 retains camshatft in proper position
as to thrust direction, make sure to first fit No. 1 housing to No.
1 journal of camshaft securely.

® After applying engine oil to housing bolts, tighten them tempo-
rarily first. Then tighten them by following sequence as indi-
cated in figure.
Tighten a little at a time and evenly among bolts and repeat
tightening sequence three to four times before they are tight-
ened to specified torque.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)
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W 1. Camshatt oil seal

1. Camshaft timing belt pulley 2. Dwell pin

1. C-ring

8) Install camshaft il seal.
After applying engine oil to oil seal lip, press-fit camshaft oil
seal till oil seal surface becomes flush with housing surface.

9) Install rocker arm shaft plug and timing belt inside cover.
Then tighten rocker arm shaft plug to specified torque.

Tightening Torque
(a): 33 N-m (3.3 kg-m, 24.0 Ib-ft)

10) Install camshaft timing belt pulley to camshaft while fitting pin
on camshaft into slot at “E” mark.

11) Using special tool, tighten pulley bolt to specified torque.

Tightening Torque
(a): 60 N-m (6.0 kg-m, 43.5 |b-ft)

Special Tool
(A): 09917-68220

12) Install beit tensioner, timing belt, outside cover, crankshaft
pulley and water pump beit as previously outiined.

13} After applying sealant to part “A” as shown in figure at the left,
install CMP sensor case to cylinder head and tighten its fixing
bolts to specified torque.

“A” Sealant: 99000-31110

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 |b-ft)

Connect CMP sensor connector.
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14) Adjust valve clearance as previously outlined.

15) Instali cylinder head cover.

16) Install radiator and refill cooling system referring to “ENGINE
COOLING" section.

17) Install hood lock to front upper member and adjust fock position
referring to “BODY SERVICE” section.

1. Engine hood fock

18} Refill A/T fluid referring to “AUTOMATIC TRANSMISSION®
section.

19) Connect negative cable at battery.

20) Upon completion of instailation, verify that there is no coolant
leakage or A/T fiuid leakage (for A/T vehicle) at each connec-
tion.

21) Confirm that ignition timing is within specification referring to
“IGNITION SYSTEM” section.
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VALVES AND CYLINDER HEAD

. Valve cotters

. Valve spring retainer
. Valve spring

. Valve stam seal

. Valve spring seat

. Exhaust valve

NN

. Intake valve

©
= —
N ST

T

REMOVAL

1) Relieve fuel pressure according to fuel pressure relief procedure
described in section 6.
2) Disconnect negative cable at batiery.

3} Drain cooling system.

4) Remove intake manifold stiffener.
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5) Remove air intake hose.
6) Disconnect following electric wires:

e Throtile position sensor ® EGR valve (if equipped)

e |dle air control valve ® EVAP canister purge valve

® Engine coolant temp. sensor @ Injector wires at the

e Camshaft position sensor coupler

® Ground wires from intake ® Heated oxygen sensor
manifold (if equipped)

and then release above wire harnesses from clamps.

7) Disconnect following hoses:
® EVAP canister purge hose from EVAP canister purge valve
¢ Brake booster hose from intake manifold
® Engine coolant hose {outlet side) from throttie body.
¢ Radiator inlet hose from thermostat cap.
¢ Heater inlet hose from pipe.
® Fuel feed hose and return hose from each pipe.
8) Disconnect accelerator cable and A/T throttle cable (if
equipped) from throttle body.

1. Fuel feed hose
2. Fuel return hose

9) Remove cylinder head cover as previously outlined.
Loosen all valve lash adjusting screws fully.

10) Remove timing belt and camshaft as previously outlined.

11) Remove generator adjust arm from intake manifold.

12) Remove air conditioning compressor adjust arm from cylinder
head. (if equipped)
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“1”. Camshaft pulley side
“2™ Distributor side

13) Disconnect exhaust pipe from exhaust manifoid and remove
exhaust manifold stiffener.

14) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

15} Check all around cylinder head for any other parts required to
be removed or disconnected and remove or disconnect what-
ever necessary.

16) Remove cylinder head with intake manifold and exhaust man-
ifold, using lifting device.
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DISASSEMBLY

1) Foreasein servicing cylinder head, remove intake manifold with
throttle body and exhaust manifold from cylinder head.

2) Remove intake rocker arm with clip from rocker arm shaft, re-
move rocker arm shaft bolts and remove exhaust rocker arms
and springs by pulling its shaft out to transmission side.

3) Using special tool (Valve lifter), compress valve springs and then
remove valve cotters by using special tool (Forceps) as shown.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84511

4) Release special tool, and remove spring retainer and valve

spring.
5) Remove valve from combustion chamber side.

6) Remove valve stem oil seal from valve guide, and then valve
spring seat.

NOTE:
Do not reuse oil seal once disassembled. Be sure to use
hew oil seal when assembling.

1 1. Valve stem oil seal
2 2. Valve spring seat

7} Using special tool (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.

Special Tool
(A): 09916-44910
NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

8) Place disassembled parts except valve stem seal and valve
guide in order, so that they can be installed in their original posi-
tion.
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1. Valve head thickness
2. 45°

INSPECTION

Valve Guides

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance.

Be sure to take reading at more than one place along the length of
each stem and guide.

If clearance exceeds limit, replace valve and valve guide.

Item Standard Lirnit
n 65.465 — 5,480 mm _
Valve stem (0.2152 - 0.2157 in.}
diameter Ex 5.440 — 5.455 mm _

(0.2142 - 0.2148in.)

Valve guide In 5.500-5512mm _
1.D. Ex {0.2166 - 0.2170in.)
In 0.020 — 0.047 mm 0.07 mm
Stem-to-guide {0.0008 — 0.0018 in.} {0.0027 in.)
clearance Ex 0.045 - 0.072 mm 0.09 mm
(0.0018 — 0.0028 in.) (0.0035 in.)

If bore gauge is not available, check end deflection of valve stem
with a dial gauge instead.

Move stem end in directions (1) and (2) to measure end deflection.
If deflection exceeds its limit, replace valve stem and valve guide.

In 0.14 mm (0.005 in.)
Ex 0.18 mm {0.007 in.)

Valve stem end deflection limit

Valves

e Remove all carbon from valves.

e Inspect each valve for wear, burn or distortion at its face and stem
and, as necessary, replace it.

o Measure thickness of valve head. If measured thickness exceeds
limit, replace valve.

Valve head thickness
Standard Limit
IN 0.8-1.2mm 0.6 mm (0.024 in.)
EX {0.03-0.047in.) 0.7 mm {0.027 in.)
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¢ Inspect valve stem end face for pitting and wear. If pitting or wear
is found there, valve stem end may be resurfaced, but not so
much as to grind off its chamfer. When it is worn so much that its
chamfer is gone, replace valve.

# Seating contact width:
Create contact pattern on each valve in the usual manner, i.e., by
giving uniform coat of marking compound to valve seatand by ro-
tatingly tapping seat with valve head. Valve lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width revealed In 1.1-1.3mm
by contact pattern on valve face Ex (0.0433-0.05121in.)
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1. Valve seat cutter

1. Valve seat

¢ Valve seat repair:

A valve seat not producing a uniform contact with its valve or

showing width of seating contact that is out of specified range

must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1} EXHAUST VALVE SEAT: Use valve seat cutters to make two
cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for exhaust valve seat:
1.1 - 1.3 mim (0.0433 — 0.0512 in.)

2) INTAKE VALVE SEAT: Cutting sequence is the same as for ex-
haust valve seats.

Seat width for intake valve seat:
1.1 = 1.3 mm (0.0433 — 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.

Cylinder Head
® Remove all carbon from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when
decarboning. The same applies to valves and valve seats,
too.

® Check cylinder head for cracks in intake and exhaust ports, com-
bustion chambers, and head surface.



6A1-48 ENGINE MECHANICAL (G16 ENGINE)

® Flatness of gasketed surface:

Using a straightedge and thickness gauge, check surface at a to-
tal of 6 locations. If distortion limit, given below, is exceeded, cor-
rect gasketed surface with a surface piate and abrasive paper of
about #400 (Waterproof silicon carbide abrasive paper): place
paper on and over surface plate, and rub gasketed surface
against paper to grind off high spots. Should this fail to reduce
thickness gauge readings to within limit, replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage results in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

o Distortion of manifoid seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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Valve Springs

e Referring to data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chatter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

ltem Standard Limnit
Valve spring 36.83 mm 35.67 mm
free length (1.4500 in.) {1.4043 in.)
10.7 —12.5 kg for 9.3 kg for
Valve spring 31.5mm 31.5 mm
preload (23.6 — 27.5 Ib/ (20.5 b/
1.24 in.} 1.241in)

¢ Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of vaive spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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ASSEMBLY

1) Before installing valve guide into cylinder head, ream guide hole
with special tool (11 mm reamer) so remove burrs and make it
truly round.

Special Tool
(A): 09916-34542
(B): 09916-38210

(8) 2) Install valve guide to cylinder head.

Heat cylinder head uniformly at a temperature of 80 to 100°C
(176 to 212°F) so that head will not be distorted, and drive new
valve guide into hole with special tools. Drive in new valve guide
until special tool (Valve guide installer) contacts cylinder head.
After installing, make sure that valve guide protrudes by 11,5
mm (0.45 in.) from cylinder head.

Special Tool
(C): 09916-56011
(D): 09916-58210

NOTE:

¢ Do not reuse valve guide once disassembled.
Install new valve guide (Oversize).

¢ Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (In and Ex): 11.5 mm (0.45 in.)

1. Valve guide protrusion (11.5 mm)

3

—

Ream vaive guide bore with special tool (5.5 mm reamer).

(A) .
After reaming, clean bore.

Special Tool
(A): 09916-34542
(B} (B): 09916-34550

4) Install valve spring seat to cylinder head.
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h
(B}
{A)
1
e

1. Valve stem seal

. Large-pitch
. Small-pitch
. Valve spring retainer

_— side

[V

IS

. Valve spring seat side

5)

7)

Install new valve stem seal to valve guide.

After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.

After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tool
(A): 09917-98221
(B): 09916-58210

NOTE:

e Do not reuse seal once disassembled. Be sure to install
new seal.

e When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

Install valve spring and spring retainer.

Each valve spring has top end (large-pitch end) and bottom end
(small-pitch end). Be sure to position spring in place with its bot-
tomn end (small-pitch end) facing the bottom (valve spring seat
side).

Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84511
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1. Cyiinder head gasket
2. Crankshaft pulley side
3. Flywheel side

“17. Camshalft pulley side

9) Install rocker arms, springs and rocker arm shaft as previously
ouilined.

10) Install intake manifold and exhaust manifold.

INSTALLATION

1) Remove old gasket and il on mating surfaces and install new
head gasket as shown in figure, that is, “TOP” mark provided
on gasket comes to crankshaft pulley side, facing up (toward
cylinder head side).

2) Check to make sure that oil jet (venturi plug) is installed and if
it is, that it is not clogged.
When installing it, be sure to tighten to specified torque.

Tightening Torque
(a): 5 N'm (0.5 kg-m, 4.0 Ib-ft)

3) Apply engine oil to cylinder head bolts and tighten them gradu-

ally as foliows.

(1) Tighten all bolts to 35 N'm (3.5 kg-m, 25.0 Ib-ft) according
to numerical order in figure.

(2) In the same manner as in (1), tighten them to 55 N'm (5.5
kg-m, 40.0 Ib-ft).

{8} In the same manner as in (1) again, tighten them to specified
torque.

Tightening Torque
(a): 68 N'm (6.8 kg-m, 49.5 Ib-ft)
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4) Reverse removal procedure for installation.
5) Adjust water pump drive belt tension, referring to “ENGINE
COOLING" section.
6) Adjust power steering pump belt tension or A/C compressor
beit tension, if equipped. Refer to section 0B.
7) Adjustintake and exhaust vaive lashes as previously outlined.
8) Adjust accelerator cable play and A/T throttle cable play. Refer
to section 6E1.
9) Check to ensure that all removed paris are back in place.
Reinstall any necessary parts which have not been reinstalled.
10) Refill cooling system referring to “ENGINE COOLING” section.
11) Connect negative cable at battery.
12) Verify that there is no fuel leakage, coolant ieakage and ex-
haust gas leakage at each connection.
13) Confirm that ignition timing is within specification referring to
“IGNITION SYSTEM" section.
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. Top ring

. 2ndring

. Qilring

Piston

. Connecting rod

(LAY N

. Connecting red

bearing cap

. Connecting red

bearing
Piston pin

. Piston pin circlip

1. Guide hoses

PISTON, PISTON RINGS, CONNECTING RODS
AND CYLINDERS

REMOVAL

1) Remove cylinder head from cylinder block as previously out-
lined.

2) Drain engine oil.

3) Remove oil pan and oil pump strainer as previously outlined.

4) Mark cylinder number on all pistons, connecting rods and rod
bearing caps, using silver pencil or quick drying paint.

5) Remove rod bearing caps.

6) Instalt guide hose over threads of rod bolts. This is to prevent
damage to bearing journal and rod bolt threads when removing
connecting rod.

7) Decarbon top of cylinder bore before removing piston from cylin-
der.

8) Push piston and connecting rod assembly out through the top of
cylinder bore.
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DISASSEMBLY
1) Using piston ring expander, remove two compression tings (Top
and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
® Ease out piston pin circlips, as shown.

1. Piston pin circlip

¢ Force piston pin out.

CLEANING
Clean carbon from piston head and ring grooves, using a suitable
tool.
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INSPECTION

Cylinders

® Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use oversize piston.

® Using a cylinder gauge, measure cylinder bore in thrust and axial

directions at two positions as shown in figure.

If any of following conditions is noted, rebore cylinder.

1) Cylinder bore dia. exceeds limit,

2) Difference of measurements at two positions exceeds taper
limit.

3) Difference between thrust and axial measurements exceeds
out-of-round limit.

) Cylinder bore dia. limit: 75.15 mm (2.9586 in.)
Z. 55 mma7ain) Taper and out-of-round limit: 0.10 mm (0.0039 in.)

NOTE:

If any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Pistons

® Inspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

® Piston diameter:
As indicated in figure, piston diameter should be measured at a
position 23 mm (0.91 in.) from piston skirt end in the direction per-
pendicular to piston pin.

74.970 = 74.990 mm

Standard (2.9516 —2.9523 in.)

Piston %‘fgs‘"f; 75.220 - 75.230 mm
diameter (0.0098 in.) (2.9614-2.9618in.)
0.50 mm 75.470-75.480 mm

(0.0196 in.) (2.9712 —2.9716 in.)

1, 23mm (0.91 .}
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® Piston clearance:
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 - 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

1. 23 mm (0.81in.)

& Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge.
If clearance is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 - 0.07 mm (0.0012 — 0.0027 in.)
2nd: 0.02 - 0.06 mm (0.0008 — 0.0023 in.)

1. Piston ring
2. Thickness gauge

Piston Pin

® Check piston pin, connecting rod small end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

® Piston pin clearance:
Check piston pin clearance in small end. Replace connecting rod
if its small end is badly worn or damaged or if measured clearance

exceeds limit.
ltemn Standard Limit
Piston clearance in 0.003 -0.014 mm 0.05 mm
small end {0.0001 - 0.0006 in.) {0.0020 in.}

Small-end bore:
19.003 — 19.011 mm (0.7482 — 0.7486 in.)

Piston pin dia.:
18.997 — 19.000 mm (0.7479 — 0.7480 in.)
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Piston Rings

To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.

If measured gap is out of specification, replace ring.

NOTE:
Decarbon and clean top of cylinder bore before inserting pis-
ton ring.
ltem Standard Limit
. 0.2-0.35mm 0.7 mm
Top ring (0.0079 — 0.0137 In)) (0.0275 in.)
Piston
: . 0.35 - 0.50 mm 0.7 mm
s end 2ndring | 0138 0.0197in) | (0.0275in)
- 0.1 =0.4mm 1.7 mm
Oil ring (0.0039 - 0.0157in.) | (0.0669 in.)

1. Cylinder block
2, Feeler gauge

3. Pistonring

4. 120mm {4.72in.)

Connecting Rod

® Big-end side clearance:
Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

{tem Standard Limit
Big-end side 0.10-0.26 mm 0.35 mm
clearance (0.0039 - 0.0098 in.) {0.0137in.)

® Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist and,
if limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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1. Rod bearing cap
2. Amow mark
3. Crankshatt pulley side

Crank Pin and Connecting Rod Bearings

e Inspect crank pin for uneven wear or damage. Measure crank pin
for out-of-round or taper with a micrometer. ¥ crank pin is
damaged, or out-of-round or taper is out of limit, replace
crankshaft or regrind crank pin referring to following step 6).

Connecting rod

bearing size Crank pin diameter

43,982 — 44,000 mm
(1.7316 — 1.7322/in.)

43732 — 43.750 mm
(1.7218 - 1.7224 in.)

Standard

0.25 mm undersize

Out-of-round and taper limit: 0.01 mm (0.0004 in.)

® Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Two kinds of rod bearing are available; standard size bearing and
0.25 mm undersize bearing. To distinguish them, 0. 25 mm under-
size bearing has the stamped number (US025) on its backside as
indicated in figure, but standard size one has no number.

® Rod bearing clearance:
1) Before checking bearing clearance, clean bearing and crank
pin.
2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crankpin as con-
tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When instailing cap, be sure to point arrow mark on cap 1o
crankshaft pulley side, as shown in figure, After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
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1. Gaging plastic
2. Scale

ior2

Piston

No. 1 Cylinder
No. 2 Cylinder
No. 8 Cylinder
I [ No. 4 Cylinder

5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (clearance).
If clearance exceeds its limit, use a new standard size bearing

and remeasure clearance.

ltem Standard Limit
Bearing 0.020 — 0.050 mm 0.080 mm
clearance {0.0008 ~ 0.0019in.) {0.0031 in.)

6) If clearance can not be brought to within its limit even by using
a new standard size bearing, replace crankshaft or regrind

crankpin to undersize as follows.

— Install 0.28 mm undersize bearing to connecting rod big end.

~ Measure bore diameter of connecting rod big end.
— Regrind crankpin to following finished diameter.

Finished
crankpin
dia.

Measured big end
bore dia. (including
undersize bearing)

3 0.035 mm

(0.0014 in.)

— Confirm that bearing clearance is within above standard val-

ue.

ASSEMBLY
NOTE:

Two sizes of piston are available as standard size spare part
s0 as to ensure proper piston-to-cylinder ¢learance. When
installing a standard size piston, make sure to match piston

with cylinder as follows.

a) Each piston has stamped number 1 or 2 as shown. It represents

outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder biock
as shown. The first number represents inner diameter of No.1
cylinder, the second number of No.2 cylinder, the third number

of No.3 cylinder and the fourth number of No.4 cyiinder.
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¢} Stamped number on piston and that on cylinder block should
correspond. That is, install number 2 stamped piston to cylinder
which is identified with number 2 and a number 1 piston to cylin-

der with number 1.

Piston Cylinder
Number Number Piston-to-cylinder
at the top Quiter diameter (mack) Bore diameter clearance
(mark)
; 74.98 - 74.99 mm ; 75.01 - 75.02 mm 0-0(20"0833;:“
(2.9520 - 2.9524in.) {2.9531-2.9535n) 0.00151m)
» 74.97 - 74.98 mm » 75.00 - 75.01 mm 0-02?03%5;_“""
(2.9516-2.9520in.) (2.9528 - 2.8531 in.) 0.0016n)

Cirglip

Crankshatt
pulley side

1. Piston

2. Arrow mark

3. Connecting rod
4. Qilhole

The oil hole should
come on intake side

1. 1string

2. 2ndring

3. Qilring
[

1. Arrow mark

2. istring end
gap

3. 2ndring end
gap and oil ring
spacer gap

4. Qilring upper
rail gap

5. Qilring lower
rail gap

6. Intake side

7. Exhaust side

Also, a letter A, B ot C is stamped on piston head but ordinarily
it is not necessary to discriminate each piston by this letter.

1) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to pisten and connecting rod, and
install piston pin circlips.

NOTE:

Circlip should be installed with its cut part facing either up
or down as shown in figure. '

2) Install piston rings to piston:

¢ As indicated in figure at the left, 1st and 2nd rings have “RN”,
“T* or “R” mark respectively. When installing these piston rings
to piston, direct marked side of each ring toward top of piston.

¢ 1st ring differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

e When installing oil ring, install spacer first and then two rails.

3) Afterinstalling three rings (1st, 2nd and oil rings}, distribute their
end gaps as shown in figure.
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INSTALLATION OR CONNECTION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod
bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crankpin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshait puliey
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool {Piston ring compresscr) to compress rings.
Guide connecting rod into place on crankshaft.

Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

LT~/ | O 5) Install bearing cap:
; T Point arrow mark on cap to crankshaft puiley side.
N o \_? . {a) Tighten cap nuts to specification.
= = 2 Tightening Torque
_ ') (a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
e & —
Ll B R

1. Rod bearing cap 1
2. Arrow mark
3. Crankshaft pulley side
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6) Reverse removal procedure for installation, as previously out-
lined.
7) Adjust water pump drive belt tension, referring to section 0B.
8) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section 0B.
9) Adjustintake and exhaust valve lashes as previously outlined.
10) Adjust accelerator cable play and A/T throttie cable (for 4 A/T
model) play. Refer to section 6E1.
11) Checkto ensure that all removed paris are backin place. Rein-
stall any necessary parts which have not been reinstalled.
12) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE?” in section 0B.
13) Refill cooling system referring to “ENGINE COOLING” section.
14) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.
15) Connect negative cable at battery.
16) Verify that there is no fuel leakage, coolant leakage, oilleakage
and exhaust gas leakage at each connection.
17) Verify that ignition timing is within specification referring to
“IGNITION SYSTEM" section.
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1. Drain plug

UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL

1} Release fuel pressure in fuel feed line by referring to Fuel Pres-
sure Relief Procedure in section 6.

2) Disconnect negative cable from battery.

3) Remove engine hood.

4) Drain cooling system.
5) Remove radiator fan and fan shroud.
Refer to “ENGINE COOLING” section.

6) Remove air intake hose.
7} Disconnect following electric wires:
# Ground wires from intake manifold
# Camshatft position sensor
¢ EGR valve (if equipped)
® EVAP canister purge vaive
® Engine coolant temp. sensor
& Throttle position sensor
# [dle air control valve
® Fuel injector wire at the connector
® Generator
® Ground cable from cylinder block (if equipped)
® Heated oxygen sensor (if equipped)
® Engine oil pressure switch
e Power steering pressure switch (if equipped)
and then release wire harnesses from clamps.
8) Remove starter motor.
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8) Disconnect following hoses:

o Canister purge hose from EVAP canister purge valve
e Radiator outlet hose from inlet pipe
¢ Brake booster hose from intake manifold
e Heater inlet and outlet hose from pipe
e Fuel feed hose and return hose from each pipe
o A/T fluid hose clamp from bracket

10) Disconnect accelerator cable and A/T throttle cable (if
equipped) from throttle body and each clamp.

11) With hose connected, detach A/C compressor and/or power
steering pump with bracket from cylinder block if equipped.

12) Loosen bolts fastening cylinder block and transmission.

13) Hoist vehicle.
14) Drain engine oil if necessary.
15) Remove exhaust pipe bolts.
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16) Remove right side transmission stiffener from transmission
and cylinder block (A/T).

17} Remove clutch housing (torque converter housing) lower
plate.

18) Remove torque converter bolts (A/T).

Special Tool
(A): 09927-56010

19) Remove nuts fastening cylinder block and transmission.

20) Lower vehicle.

21) Support transmission with jack.
With A/T vehicle, don't jack under A/T oil pan to support trans-
mission.

22) Install lifting device.

23) Remove engine mounting bracket nuts (R & L).

24) Before lifting engine, check to ensure all hoses, electric wires
and cables are disconnected from engine.

25) Remove engine assembly from chassis and transmission by
lifting a little, sliding towards the front side, and then carefully
hoist engine assembly.
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{a)

{b}

INSTALLATION

1) Lower engine assembly into engine compartment and connect
engine to transmission.
Hand-tighten bolts and nuts fastening cylinder block and trans-
mission.

2) Tighten engine mounting bracket nuts (R & L).

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

3) Tighten bolts fastening cylinder block and transmission to speci-
fied torque.

Tightening Torque
(a): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

4) Remove lifting device.

5) Reverse removal procedure for installation, noting the following.
e Tighten torque converter bolts to specified torque (A/T).

Tightening Torque
(a): 65 N'm (6.5 kg-m, 47.0 |b-ft)

® Tighten nuts fastening cylinder block and transmission to spe-
cified torque.

Tightening Torque
(b): 85 N'm (8.5 kg-m, 61.5 Ib-ft)
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® Tighten bolts of exhaust pipes to specified torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

® Tighten transmission stiffener bolts (right side)} to specified
torque (A/T).

Tightening Torque _
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

6) Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.
7) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section 0B.
8) Adjust accelerator cable play and A/T throttle cable (for A/T)
play. Refer to section 6E1.
9) Checkto ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.
10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.
11) Refill cooling system referring to “ENGINE COOLING” section.
12) Verify that there is no fuel leakage, coolant leakage and ex-
haust gas leakage at each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1. Cylinder block Crankshaft 12. Qil seal housing

. Front oil seal 8. Thrustbearing 13. Housing bolt

. Main bearing 9. Rear oil seal 14, Input shaft bearing
. Bearing cap 10. Pin 15. Flywheel

5. Cap bolt 11. Oil seal housing gasket 16. Fiywhesl boit

6. Timing pulley key (if equipped)
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A

1. Oit pump
2. Bolt

REMOVAL
1) Remove engine assembly from body as previously outlined.

2) Remove clutch cover, clutch disc and flywheel! (drive plate for
A/T).

Special Tool
(A): 09924-17810

3) Remove crankshaft pulley, timing belt and crankshaft timing
pulley.

4) Remove cyiinder head assembly.

5) Remove oil pan and oil pump strainer.

8) Remove oil pump.

7) Remove oil seal housing.
8) Remove connecting rod bearing caps.

9) Loosen crankshaft bearing cap bolts in such order as indicated
in figure a little at a time and remove bearing caps.
10) Remove crankshaft from cylinder block.
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1. Thrust bearing

INSPECTION
Crankshaft

Crankshaft runout
Using a dial gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft setin cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed.

Use a dial gauge to read displacement in axial (thrust) direction of
crankshaft.

Ifits limit is exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

liem Standard Limit
Crankshaft thrust 0.11 - 0.31 mm 0.38 mm

play ) (0.0044 - 0.0122 in.) {0.0149in.)
2.500 mm

Standard .
Thickness of crank- (0.0984 in.)
shaft thrust bearing . 0.125mm 2 563 mm
Oversize: 15 0049in) | (0.1009in.)

Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings.

if any one of journals is badly damaged or if amount of uneven wear
in the sense explained above exceeds its limit, regrind or replace
crankshaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
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1. Cylinder block

2. Upper haif of
bearing

3. Oilgroove

o o ’_'_:J- m
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O 1. Gaging plastic

Main Bearings

General information

® Service main bearings are available in standardsize and 0.25 mm
(0.0098 in.) undersize, and each of them has 5 kinds of bearings
differing in tolerance.

® Upper half of bearing has oil groove as shown in figure. Install this
half with oil groove to cylinder block.

® On each main bearing cap, arrow mark and number are em-
bossed as shown in figure.
‘When installing each bearing cap to cylinder block, point arrow
mark toward crankshaft pulley side and install each cap from that
side to flywheel side in ascending order of numbers “17, “2", “3",
“4” and “5”. Tighten cap bolts to specified torque.

Inspection

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, repiace both upper and lower halves.
Never replace one half without replacing the other hal.

Main bearing clearance

Check clearance by using gaging plastic according to following pro-

cedure.

1) Remove bearing caps.

2) Clean bearings and main journals.

3) Place a piece of gaging plastic to full width of bearing (parallel
to crankshaft) on journal, avoiding oil hole.

4) Install bearing cap as previously outlined and evenly toque cap
bolts to specified torque.
Bearing cap MUST be torqued to specification in order to assure
proper reading of clearance,

Tightening Torque
(a): 54 N'm (5.4 kg-m, 39.0 Ib-ft)

NOTE:
Do not rotate crankshaft while gaging plastic is installed.
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1. Gaging plastic
2. Scale

1. Crank webs of No.2 and No.3 cylinders

5) Remove cap and using scale on gaging plastic envelope, mea-
sure gaging plastic width atits widest point. If clearance exceeds
its limit, replace bearing. Always replace both upper and lower
inserts as a unit.

A new standard bearing may produce proper clearance. If not,
it will be necessary to regrind crankshaft journal for use of 0.25
mm undersize bearing.

After selecting new bearing, recheck clearance.

Standard Limit
Bearing clearance 0.016 — 0.036 mm 0.080 mm
(0.0006 — 0.0014 in.) (0.0023 in.)

Selection of main bearings
STANDARD BEARING:
If bearing is in malcondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter by using following procedure.
As shown in figure, crank webs of No.2 and No.3 cylinders have
five stamped numerals.
Three kinds of numerals (“17, “2” and “3") represent following
journal diameters.

Numeral stamped Journal diameter

51.994 — 52.000 mm
(2.0470 — 2.0472 in.)

51.988 — 51,994 mm
(2.0468 — 2.0470 in.)

51.882 — 51.988 mm
(2.0465 — 2.0468 in.)

1

The first, second, third, fourth and fifth (left to right) stamped nu-
merals represent journal diameters at bearing caps “qr e e,
“4” and “5” respectively.

For example, in figure, the first (leftmost) numeral “3” indicates
thatjournal dia. at bearing cap “1”is within 51.982 - 51.988 mm,
and second one “1” indicate that journal dia. at cap “2” is within
51.994 — 52.000 mm.
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1, Paint

2) Next, check bearing cap bore diameter without bearing. On mat-
ing surface of cylinder block, four alphabets are stamped as
shown in figure.

Three kinds of alphabets (“A”, “B” and “C”) represent following
cap bore diameters.

Bearing cap bore diameter
Alphabet stamped (Without bearing)
A 56.000 - 56.006 mm
{2.2047 — 2.2050 in.)
B 56.006 — 56.012 mm
(2.2050 — 2.2052 in.)
c 56.012 - 56.018 mm
(2.2052 — 2.2054 in.)

The first, second, third, fourth and fifth (left to right) stamped al-
phabets reperesent cap bore diameters of bearing caps “17, “2”,
‘3%, “4” and 5", respectively.

For example, in figure, the first (leftmost) alphabet “B” indicates
that cap bore dia. of bearing cap “1” is within 56.006 — 56.012
mm, and the fifth (rightmost) alphabet “A” indicates that cap bore
dia. of cap “5” is within 56.000 — 56.006 mm.

3) There are five kinds fo standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.

Each color indicates following thickness at the center of bearing.

Color painted Bearing thickness
1.998 — 2.002 mm

Green (0.0787 - 0.0788 in.)
2.001 - 2.005 mm

Black (0.0788 — 0.0789 in.)
Colorless 2.004 - 2.008 mm

(ho paint) (0.0789 - 0.0790 in.)
2.007 ~ 2.011 mm

Yellow (0.0790 — 0.0791 in.)
Blue 2.010-2.014 mm

(0.0791 - 0.0792 in.)
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1. Gaging plastic
2. Scale

1. Paint

4) From numerals stamped on crank webs of No.2 and No.3 cylin-
ders and the alphabets stamped on mating surface of cylinder
block, determine new standard bearing to be installed to journal,
by referring to table given below.

For example, if numeral stamped on crank web is “1” and alpha-
bet stamped on mating surface is “B”, install a new standard
bearing painted in “Black” to its journal.

Numeral stamped on crank
web {Journal diameter)
1 2 3
Alphabet stamped A Green Black Coloriess
on mating
surface (Bearing B Black Colortess Yellow
cap bore dia.) C Colorless Yellow Blue

New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.

If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshaft or cylinder block due to any reason,
select new standard bearings to be installed by referring to nu-
merals stamped on new crankshaft or alphabets stamped on
mating surface of new cylinder block.

UNDERSIZE BEARING (0.25 mm):

® 0.25 mm undersize bearing is available, in five kinds varying in
thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thickness at the center of bear-

ing.

Color painted Bearing thickness
Green & Red (02382??6_—20102873?m)
Black & Red (53825?7_—2(5:‘032?3??2.)
Red only (532"523?8_-26.103532?:2.)
Yell & Red (53:3?9_—26?‘035?431{2.)
Blue & Red (6?&)183450_-26.10354?[2.)




6A1-76 ENGINE MECHANICAL (G16 ENGINE)

o If necessary, regrind crankshaft journal and select under-size
bearing to use with it as follows.
1) Regrind journal to following finished diameter.

Finished diameter:51.732 - 51.750 mm
(2.0367 — 2.0373 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3} Using journal diameter measured above and alphabets
stamped on mating surface of cylinder block, select an under-
size bearing by referring to table given below.

Check bearing clearance with newly selected undersize bear-

ing.

Measured journal diameter

1 1. Rear oil seal

-

(4]

[

-
=)

L]

1. Qil seal
2. Cil seal housing

51.744 — 51.750 mm 51.738 - 51.744 mm 51.732 - 51.738 mm
(2.0371 - 2.0373in.) (2.0369 - 2.0371 in.) (2.0367 — 2.0369 in.)
Alphabets stamped A Green & Red Black & Red Red only
on mating surface B Black & Red Red only Yellow & Red
of cylinder block c Red only Yellow & Red Blue & Red
Undersize bearing to be installed
Rear Oil Seal

Carefully inspect oil seal for wear or damage. If its lip is worn or
damaged, replace it.

For oil seal installation, press-fit rear oil seal so that oil seal housing
end face is flush with oil seal end face.
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1. 23 mm (0.211n.)

Flywheel

o If ring gear is damaged, cracked or worn, replace flywheel.

¢ |f the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

o Check flywheel for face runout with dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface
Using straightedge and thickness gauge, check gasketed surface
for distortion and, if flatness exceeds its limit, correct it.

ltem Standard Limit
0.03 mm 0.06 mm
Flatness (0.0012in.) (0.0024 in.)

Honing or reboring cylinders

1) When any cylinder needs reboring, all other cylinders must aiso
be rebored at the same time.

2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter
75.220 — 75.230 mm
0/50.25 (2.9614 — 2.9618 in.)
75.470 — 75.480 mm
0/50.50 (2.9712 - 2.9716 in.)

3) Using micrometer, measure piston diameter.

4) Calculate cylinder bore diameter to be rebored.
D=A+B-C
D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0.02 — 0.04 mm

(0.0008 — 0.0015 in.}
C: Allowance for honing = 0.02 mm (0.0008 in.)
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5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:

¢ All parts to be installed must be perfectly clean.

¢ Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

e Journal bearings, bearing caps, connecting rods, rod bear-
ings, rod bearing caps, pistons and piston rings are in com-
bination sets. Do not disturb such combination and make
sure that each part goes back to where it came from, when
installing.

1) Install main bearings to cylinder biock.
One of two halves of main bearing, has an oil groove. Install it
to cylinder block, and the other half without oil groove to bearing
cap.
Make sure that two halves are painted in the same color.

D S i
X A 1. Cylinder block
3 \ "o 2. Upper half of
SN bearing
3. Cil groove

1. Thrust bearing : 1 2} Install thrust bearings to cyiinder block between No.2 and No.3
2. Ol groove cylinders. Face oil groove sides to crank webs.
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1. Short bolts
2. Longbolts
3. Section B-B of oil seal housing

(a)

3)
4)

Install crankshaft to cylinder block.

Install bearing cap to cylinder block, making sure to point arrow
mark (on each cap) to crankshaft pulley side. Fit them sequen-
tially in ascending order, 1, 2, 3, 4 and 5, starting from pulley
side.

After installing bearing cap stiffeners, tighten bearing cap bolts
in such order as shown in figure a little at a time and repeat it till
they are tightened to specified torque.

Tightening Torque
(a): 54 N'm (5.4 kg-m, 39.0 |b-ft)

NOTE:

After tightening cap bolts, check to be sure that crankshaft
rotates smoothly when turning it by 8.0 N-m (0.8 kg-m, 5.8
Ib-ft) torque or below.

Install new gasket or apply sealant to mating surface of oil seal
housing as shown in figure, and then install oil seal housing.

CAUTION:

Be sure to use gasket for cylinder block with
P/No.11200-XXXX1 and/or crankshaft oil seal housing
with P/No.11341-82000 or when reassembling engine
that gasket is used originally. Otherwise, oil leakage may
result.

Do not reuse gasket removed in disassembly. Apply engine oil to
oil seal lip before installation. Tighten housing bolts to specification.

“A”: Sealant 99000-31250

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

NOTE:
As there are 2 types of housing bolts, refer to figure for their
correct use.

After installing oil seal housing, gasket edges might bulge out;
if so, cut them off to make them flush with cylinder block and oil
seal housing.

Install oil pump.

Refer to item “Oil pump” for installation of oil pump.

Install flywheel (M/T model) or drive plate (A/T model).
Using special tool, lock flywheel or drive plate, and torque its
bolts to specification.

Special Tool
(A): 09924-17810

Tightening Torque
(a): 78 N'‘m (7.8 kg-m, 56.5 Ib-ft)
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8) Install pistons and connecting rods as previously outlined.
9} Install oit pump strainer and oil pan as previously outlined.

10) Install cylinder head assembly to cylinder block as previously
outlined.

NOTE:

Tighten cylinder head bolts to specified torque as pre-

viously outlined. Whenever installing cylinder head to new

cylinder block, use following procedure to tighten cylinder
head bolts.

o Tighten cylinder head bolts to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

11) Install camshaft, crankshaft timing belt pulley, timing belt,
crankshaft pulley, water pump pulley, etc., as previously out-
lined.

12) Install cluich to flywheel (for M/T vehicle). For clutch instaila-
tion, refer to “CLUTCH" section.

13} Install engine mountings brackets.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 |b-ft)
(b): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

14) Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

7 —

3

. 09915-64510-001
Compression gauge

. 09915-64510-002

Connector

. 09915-64530

N 67010 09915-67310 09918-08210 . 09915-77310

Attachment Vacuum gauge Vacuum gauge hose joint Qil pressure gauge

—

TN ST

09928-18210
09917-18210 09927-56010 Cil seal guide 09917-68220
Tappet adjuster wrench Giear stopper (Vinyl resin) Camshaift pulley holder

1. 09916-14510

Valve lifter
2. 09916-14910 09916-84511 09916-44910 09916-34542
Valve lifter attachment Forceps Valve guide remover Reamer handle
09916-58210 09916-56011
09916-38210 Valve guide installer Valve guide installer 09916-34550

Reamer (11 mm) handle attachment Reamer (5.5 mm)
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o
-

09917-98221

09916-77310

Valve stem seal installer Piston ring compressor

09924-17810 09915-47330
Flywheel holder Qil filter wrench

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
SUZUKI BOND NO.1207C . . ,
Sealant (99000-31150) o Mating surfaces of cylinder block and oil pan.
e Mating surfaces of camshaft housings (No.6).
Sealant SUZLégKé()BO%[\g 1'\11(?)'121 5 ® Mating surfaces of camshaft position sensor case and
cylinder head.
Sealant SUZUKI BOND NO.1207F ® Mating surfaces of cylinder block and crankshaft oil
(99000-31250) seal housing.
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TIGHTENING TORQUE SPECIFICATIONS

TIGHTENING TORQUE
FASTENING PARTS

N-m kg-m Ib-ft
Oil pressure switch 14 1.4 10.5
Valve adjusting screw lack nuts 12 1.2 9.0
Cylinder head cover bolts 11 1.1 8.0
Timing belt tensioner stud 11 1.1 8.0
Timing belt tensioner bolt 25 25 18.0
Timing belt cover bolts and nut 11 1.1 8.0
Crankshaft pulley bolt i6 1.6 11.5
Exhaust pipe bolts 50 5.0 36.5
Oil pump strainer bolt and stay bolt
Oil pan bolts and nuts B 1 80
Oil pan drain plug 35 3.5 25.5
Transmission stiffener bolts 50 5.0 36.5
Qil pump rotor plate screws “ » 6.0

Oil pump case bolts

Crankshaft timing belt pulley bolt 130 13.0 94.0

Camshaft housing bolts

Rocker arm shaft bolts 1 I 80
Rocker arm shaft plug 33 3.3 240
Camshaft timing belt pulley bolt 60 6.0 43.5
Cylinder head venturi plug 5 0.5 4.0
Cylinder head bolts 68 6.8 49.5
Connecting rod bearing cap nuts 35 3.5 255
Bolt and nuts fastening T/M and cylinder block 85 8.5 61.5
Torque converter bolts (A/T) 65 6.5 47.0
Crankshaft main bearing cap bolts 54 5.4 39.0
Flywheel bolts (Drive plate bolis for A/T) 78 7.8 56.5

Engine mounting & bracket bolts and nuts Refer to p. 6A1-80.
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SECTION 6A2
ENGINE MECHANICAL
(H25 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

# Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUK! dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION

ENGINE

The engine is a water-cooled, 60°V 6 cylinders, 4
stroke cycle gasoline unit with its DOHC (Double
overhead camshaft) valve mechanism arranged for
“V” type valve configuration.

The double overhead camshaft is mounted over the
cylinder head; itis driven from crankshaft through tim-
ing chains, and no push rods are provided in the valve
train system.
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted under
the crankshaft. Oil is drawn up through the oil pump
strainer and passed through the pump to the oil filter.
The filtered oil flows into 3 paths in cylinder block.

In one path, cil reaches the crankshaft journal bear-
ings. Oil from the crankshaft journal bearings is sup-
plied to the connecting rod bearings by means of in-
tersecting passages drilled in the crankshaft, and
then injected from the big end of connecting rod to lu-
bricate piston, rings, and cylinder wall.

In other paths oil goes up to the cylinder heads and
lubricates valves and camshafts, etc., after passing
through the internal oilway of camshafts.

An oil relief valve is provided on the oil pump. This
valve starts relieving oil pressure when the pressure
exceeds about 430 kPa (4.3 kg/cm?, 61.1 psi).
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Q ON-VEHICLE SERVICE
1 COMPRESSION CHECK

Check compression pressure on all 6 cylinders as follows:
1) Warm up engine.
2) Stop engine after warming up.
3) Remove ignition coil covers and disconnect ignition coil har-
ness couplers.
4) Remove ignition coils.
1. Ignitien coil 5} Remove all spark plugs.
2. Spark plug 6) Remove fuel pump relay.

7) Install special tool (Compression gauge) into spark plug hole.

Special Tool

(A): 09915-64510
(B): 09915-64530
(C): 09915-67010

8) Disengage clutch (to lighten starting load on engine) for M/T
vehicle, and depress accelerator pedal all the way to make
throttle fully open.

9) Crank engine with fully charged battery, and read the highest
pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at
least 400 r/min (rpm) by using fully charged battery.

Compression pressure
Standard: 14.0 — 16,0 kg/cm?
(199.0 — 227.5 psi, 1400 — 1600 kPa)
Limit: 13.0 kg/cm? (185.0 psi, 1300 kPa)
Max. difference between any two cylinders:
1.0 kg/em2 (14.2 psi, 100 kPa)

10} Carry out steps 7), 8) and 9) on each cylinder to obtain 6 read-
ings.
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1. Intake
colector

2. EVAP canister

purge valve

ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-

tor of the condition of the engine. The vacuum checking procedure

is as follows:

1) Warm up engine to normal operating temperature and make
sure that engine idle speed is within specification.

2) Stop engine and disconnect vacuum hoses fromintake collector
to EVAP canister purge valive.

3) Connect special tools (Vacuum gauge and hose joint) to vacuum
hose of intake manifold side.

Special Tool

(A): 09915-67310
(B): T joint

(C): 09918-08210

4) Start engine and run engine at specified idle speed, and read
vacuum gauge. Vacuum should be within specification.

Vacuum specification: 450 - 600 mm Hg
(sea level) (17.7 - 23.7 in.Hg)
at 800 r/min (rpm)

5) After checking, remove vacuum gauge and hose joint.
6) Connect vacuum hoses to intake collector and EVAP canister
purge valve.
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OIL PRESSURE CHECK

NOTE:
Prior to checking oil pressure, check the followings.
® Oil level in oil pan
If oil level is low, add oil up to Full level hole on oil level
gauge.
o Qil quality
if oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to Section 0B.
® Oil leaks
If leak is found, repair it.

1) Remove oil pressure switch from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.
For LH steering vehicle, use oil pressure gauge (special tool (A))
with special tool (B) instead of the steel adaptor supplied in spe-
cial tool (A).

Special Tool
(A): 09915-77310
(B): 09915-76510

3) Start engine and warm it up to normal operating temperature,
4) After warming up, raise engine speed to 4,000 r/min {rom) and
measure oil pressure.

Qil pressure specification:
390 - 470 kPa (3.9 - 4.7 kg/cm2, 55.5 — 66.8 psi) at
4,000 r/min (rpm)

8) After checking oil pressure, stop engine and remove oil pressure
gauge.

8) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

Tightening Torque
(a): 14 N'm (1.4 kg-m, 10.0 Ib-ft)

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.

7) Start engine and check oil pressure switch for oil leakage.
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AU

AIR CLEANER ELEMENT

This air cleaner element is of dry type. Note that it needs cleaning
according to the following method.

REMOVAL

1) Disconnect IAT sensor coupler.
2) Remove air cleaner upper case.
3) Remove air cleaner element.

INSPECT
Check element for dirt.

CLEAN
Blow off dust by blowing compressed air from air outlet side of ele-
ment (i.e., the side facing up when installed in air cleaner case).

INSTALLATION

1) Install element to air cleaner box.
2) Install air cleaner upper case.

3) Connect IAT sensor coupler.
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THROTTLE BODY AND INTAKE MANIFOLD

. Alr cleaner box

. Intake air hose

. Intake air pipe

. Surge tank pipe

. Intake manifold

. Throttle body

. Intake collector

. Air temperature sensor

N R GBN =

REMOVAL
1) Release fuel pressure in fuel feed line by referring to Section 6.

CAUTION:
This work must not be done when engine is hot. If done
s0, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.

N 1. Radiator 3) Drain coolant.
2. Radiator drain plu:
< C@ e WARNING:
To help avoid danger of being burned, do not remove
drain plug and radiator cap while engine and radiator are
7 still hot. Scalding fluid and steam can be blown out under
pressure if plug and cap are taken off too soon,

4) Remove strut tower bar.
5) Disconnect air temperature sensor coupler from air cleaner up-
per case.
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1. Surge tank cover

1. Intake air pipe
2. Surge tank pipe

1. Accelerator cable
2. AJT throttle cable

2. Brake booster hose

3. |AC valve coupler

5. Clamp bracket

6) Remove surge tank cover.

7) Remove air cleaner upper case, intake air hose, intake air pipe
and surge tank pipe as one component. Do not disassemble
them, when removing and reinstalling.

8) Disconnect accelerator cable and A/T throttle cable (for A/T
vehicle) from throttie body.
9) Disconnect water hoses from throttle body.

10) Disconnect injector wire coupler.
11) Disconnect brake booster hose from intake manifold.

12) Disconnect couplers of TP sensor, MAF sensor and IAC valve.
13) Disconnect earth terminal from intake collector.
14) Remove clamp bracket from intake collector.
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Q"
P 2

. EVAP canister purge valve

1 5. Heater hose
2. EGRvalve 6. PCVhose

3. EGR pipe 7. Water hose

4. EVAP canister purge valve hose 8. Breather hose

1. Heater hese
2. Fuglfeed hose

3. Fuel return hose
4. EVAP canister hose

1. Throttle body
2. Intake coltector
3. Intake manifold

1. IAC valve hose
2. Throttle body

15) Disconnect couplers EVAP canister purge valve and EGR
valive,

16) Disconnect PCV hose from cylinder head cover.
Disconnect breather hoses from throttle body or cylinder head
cover.

17} Disconnect hoses of EVAP canister purge valve and heater,

18) Remove EGR pipe.

19) Disconnect hoses of heater, EVAP canister, fuel feed and fuel
return.

20) Remove throttle body and intake collector from intake man-
ifold.

21) Disconnect hoses of IAC valve and EVAP canister purge valve
from intake collector.

22) Remove throttle body from intake collector.

23) Remove IAC valve, EGR valve and EVAP canister purge valve
from intake collector.

24) Remove intake manifold bolts (8 pc.) and nuts (4 pc.).
25) Remove intake manifold.
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1. Intake collector
2. Throttle body

1. IAC valve

2. EGR valve

3. EVAP canister
purge valve

2 4. EVAP canister
purge valve hose
5. 1AC valve hose
6. Clamp

1. Heater hose
2. Fuel feed hose

3. Fuel return hose
4. EVAP canister hose

INSTALLATION
1) Install new intake manifold gaskets to cylinder heads.

2) Install intake manifold.
Tighten bolts and nuts to specified torque.

Tightening Torque
(a): 23.0 N-m (2.3 kg-m, 16.5 Ib-ft)

3) Install throttle body to intake collector with new throttle body gas-
ket.
Tighten bolts and nuts to specified torque.

Tightening Torque
(b): 12.0 N-m (1.2 kg-m, 8.5 Ib-ft)

4) Install IAC valve, EGR valve, EVAP canister purge valve,
clamps and each hoses to intake collector and throtile body.
Use new gasket, when installing IAC valve and EGR valve.

5) Install throttle body and intake collector assembly to intake man-
ifold with new intake collector gaskets.

6) Connect hoses of heater, EVAP canister, fuel feed and fuel re-
turn,
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5. Heater hose
6. PCV hose

7. Water hose
8. Breather hose

. EVAP canister purge valve

. EGR valve

. EGR pipe

. EVAP canister purge valve hose

FoR -0

4. Eanthwires
5. Clamp bracket

1. TP sensor coupler
2. MAF sensor coupler
3. 1AC valve coupler

1. Injector wire
2. Brake booster hose

1. Accelerator cable
2. A/T throttle cable
3. Water hose

1 1. Intake air pipe
2. Surge tank pipe

7) Install EGR pipe with new gaskets.
8) Connect hoses of EVAP canister purge valve and heater.
9) Connect hoses of PCV, breather and water.
10) Connect couplers of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.

11) Install clamp bracket to intake collector.
12) Connect earth terminal to intake collector.
13) Connect couplers of TP sensor, MAF sensor and IAC valve.

14) Connect brake booster hose to intake manifold.
15) Connect injector wire couplet.

16) Connect water hoses to throttle body.
17) Connect accelerator cable and A/T throttle cable (for A/T ve-
hicle) to throttle body.

18) Install surge tank pipe to intake manifold with new gaskets and
intake air pipe to throttle body.
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1. Strut tower bar

19) Install surge tank cover.

20) Install air cleaner upper case.

21) Connect air temperature sensor (ATS) coupler to air cleaner
upper case.

22) Install strut tower bar.

23) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.

24) Refill cooling system, referring to Section 6B.

25) Connect negative cable at battery.

26) Upon completion of installation, verify that there is no fuel leak-
age at each connection according to procedure described in
Section 6.
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Type 1

1. Exhaust manifold
2. Exhaust manifold cover
3. Exhaust No.1 pipe

EXHAUST MANIFOLD

WARNING:
To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-

ter system has cooled off.

1. Exhaust manifold
2. Exhaust manifold cover
3. Qii level gauge guide

1. Match mark

REMOVAL
1) Disconnect negative cable at battery.
2) Remove air cleaner upper case and intake air hose.
3) Disconnect oxygen sensor lead wires at couplers and detach
couplers from their bracket.
4) Remove oil level gauge guide.
5) Disconnect EGR pipe from RH bank exhaust manifold.
6) Remove exhaust manifold covers from exhaust manifolds.

NOTE:
Detach EVAP canister from its bracket if necessary.

7} Hoist vehicle.

8) Before disconnecting front propeller shaft, put match mark on
joint flange and propeller shaft to facilitate their installation as
shown in figure.

9) Disconnect propeller shaft from front differential.
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1. Stiffener
2. Exhaust No.1 pipe

1. Exhaust manifold stiffener
2. Exhaust No.1 pipe
3. Transmission
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1. Left (No.1) exhaust manifold
2. Right (No.2) exhaust manifold

1. Exhaust No.1 pipe
2. Catalytic converter
3. Stiffener

10) Remove exhaust No.1 pipe.

11) For Type 2 exhaust system only:
Detach exhaust manifold stiffener from transmission case.
12) Remove exhaust manifolds and their gaskets from cylinder
heads.

INSTALLATION

1) Install new manifold gaskets to cylinder heads and No.1 pipe
gasket to exhaust pipe No.1.

2) Install exhaust manifolds.
Always install new bolts with pre-coated adhesive to the loca-
tions with % mark.
Tighten manifold nuts and bolts to specified torque.

Tightening Torque
(a): 30 N'm (3.0 kg-m, 21.5 Ib-ft)

3) For Type 2 exhaust system only:
Attach exhaust manifold stiffener to transmission.

4) Install exhaust No.1 pipe and stiffener.
Tighten exhaust No.1 pipe bolts and nuts to specified torque.

Tightening Torque
(b): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
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Type 1 Tightening Torque
(b) 50 N'm (5.0 kg-m, 36.5 Ib-ft)

1. Exhaust manifold
2. Exhaust No.1 pipe

5) Reverse removal procedure to install front propeller shaft.
When installing propeller shaft, align match mark.
Use following specification to torque universal joint flange.

Tightening Torque
(c): 55 N'm (5.5 kg-m, 40.0 Ib-ft)

1. Match mark

1. Exhaustmanifold 6) Connect EGR pipe to RH bank exhaust manifold.
2. Exhaust manifold cover 7} Install exhaust manifold covers.
3. Oiltevel gauge guide . . . .
J 8) Install oil level gauge guide using new O-ring.
9) Connect oxygen sensor lead wire couplers.
Be sure to clamp its lead wires.
10) Connect negative cable to batiery,
Upon completion of installation, start engine and check that no
exhaust gas leakage exists.




ENGINE MECHANICAL {H25 ENGINE) 6A2-17

2 )
& 1. Gylinder head cover
/ 3 2 Nut

3. Sealwasher

4. Cylinder head cover

gasket

LH cylinder
Z7): Areato apply sealant “A”

RH cylinder
72 Area to apply sealant “A™

1. Cylinder head cover

2. Nut

3. Seal washer
4. Cylinder head cover gasket

CYLINDER HEAD COVERS

REMOVAL

1) Remove throtile body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD” in
this section for removal.

2) Remove ignition coil covers.

3) Disconnect ignition coil couplers and remove ignition coils.

4} Remove cylinder head covers.

INSTALLATION

1) Clean sealing surfaces on cylinder heads and covers.

2) Remove cil, old sealant, and dust from sealing surfaces. After
cleaning, apply sealant “A” to cylinder heads sealing surface
area as shown in figure.

“A”: Sealant 99000-31150

3) Install new cylinder head cover gaskets to head covers.

4} Install cylinder head covers to cylinder heads.
5) Using new seal washers, tighten nuts to specified torque.

Tightening Torque
(a): 10.5 N'm (1.1 kg-m, 7.5 |b-ft)

6) Install ignition coils and connect ignition coil couplers.

7) Install ignition coil covers.

8) Instal! throttie body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD" in
this section for installation.
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. Upper oil pan

. Lower oil pan

. Oil pump strainer
. Bracket

O-ring

. Drain plug

. (Gasket

NoU R PP

1. Differential housing 1
2. Differential
3. Qilpan

1. Upper oil pan
2. Lower oil pan
3. Drain plug

OIL PAN AND OIL PUMP STRAINER

REMOVAL
1) Remove oil level gauge guide.
2) Raise vehicle and remove both front wheels.
3) Remove rack and pinion assembly.
Refer to Section 3B1 for removal.

4) Remove front differential housing with differential from chassis.
Refer to Section 7E for removal.

5) Drain engine oil by removing drain plug.

6} Remove lower oil pan from upper oil pan.

7) Remove oil strainer bracket.

8) Detach radiator outlet pipe from upper oil pan.

9) Remove upper oil pan according to following procedure:
Lower upper oil pan until it stops by way of cross member and
oil pump strainer and keep it at that position temporatrily.

With wrench inserted between upper oil pan and lower crank-
case, and oil pump strainer mounting bolt removed, remove oil
pump strainer.

Then remove upper oil pan from temporarily supported position.
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1. Oil strainer

CLEAN
¢ Inside of oil pan and oil pump strainer screen.

¢ Clean sealing surface on upper oil pan, lower cil pan and lower
crankcase.
Remove oil, old sealant, and dust from sealing surface.

INSTALLATION
1) Install new O-ring to lower crankcase as shown in figure.

2) Install two new O-rings to oil pump strainer.

3) Apply sealant “A” to upper cil pan sealing surface area as shown
in figure.

“A”: Sealant 89000-31150

4) Place the upper oil pan on the cross member and suspension
member (just beneath the lower crankcase).
At this point install oil pump strainer.

Tightening Torgque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)
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_ 5) Install upper cil pan to lower crankcase.
1. Upper oil pan

Tightening Torque
(b): 11.0 N-m (1.1 kg-m, 8.0 Ib-ft)
(c): 27.0 N'm (2.7 kg-m, 19.5 |b-ft)

1. Upper oil pan 6) Install bracket to oil pump strainer and upper oil pan.

2. Qil pump strainer 1
S R Tightening Torque
fﬂ (d): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

2

7) Apply sealant “A” to lower oil pan sealing surface area as
shown in figure.

“A”: Sealant 92000-31150
8) Install lower oil pan to upper oil pan.

Tightening Torque
(e): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

9) Install gasket and drain plug to oil pan.

Tightening Torque
(f): 35.0 N-m (3.5 kg-m, 25.5 |b-ft)

10) Attach radiator outiet pipe to upper oil pan.

1. Gasket
2. Drain plug

11} Install front differential housing according to installation proce-
dure described in Section 7E.

12) Install rack and pinion assembly.
Refer to Section 3B1 for installation.

13) Refili front differential housing with gear oil, referring to Section
7E.

14) Install oil level gauge guide with new O-ring.

15) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section 0B.

16) Check wheel alignment, referring to SECTION 3.
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. Timing chain cover

. Crankshaft pulley

. Crankshaft pulley bolt
. Oil seal

. O-ring

Gl i =

(A}

1. Grankshatft pulley
2. Bolt
3. Wrench

1. Crankshaft pulley

TIMING CHAIN COVER

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for removal.

5) Remove cylinder head covers.
Refertoitem “CYLINDER HEAD COVER” in this section for re-
moval.
6) Remove cooling fan, fan clutch and water pump pulley.
Refer to Section 6B for removal.
7) Remove radiator.
Refer to Section 6B for removal.
8) Remove thermostat cap.
Refer to Section 6B for removal.

9) Remove P/S pump (A/C compressor) drive belt.

Refer to Section 3B1 for removal.

10) Remove water pump drive belt.
Refer to Section 6B for removal.

11} Remove P/S pump and P/S pump bracket.
Refer to Section 3B1 for removal.

12) Raise vehicle.

13) Remove cil pan.
Refer to item “OIL PAN AND OIL PUMP STRAINER"” in this
section for removal.

14) Remove crankshait pulley bolt.
To lock crankshaft pulley, use special tool {camshaft pulley
holder) as shown in figure.
Special Tool
(A): 09917-68221

CAUTION:

Be sure to use the following bolt for fixing special tool
to crankshaft pulley.

) Bolt size: M8, P1.25 £ = 45 mm

4 Strength: 7T

15) Remove crankshaft pulley.
To remove crankshaft pulley, use special tools (Steering wheel
remover, Bearing puller attachment) as shown in figure.

Special Tool
(B): 09944-36011
(C): 09926-58010

16) ‘Remove timing chain cover.
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CLEAN

Clean sealing surface on timing chain cover, crankcase, cylinder
block and cylinder heads.
Remove oil, old sealant, and dust from sealing surface.

INSPECTION

Check oil seal lip for damages or deterioration.
Replace as necessary.

NOTE:

When installing new oil seal, top it in until its surface is
flash with edge of timing chain cover.
To install oil seal, use special tool (bearing installer).

1. Timing chain cover

2. Oil seal Special tool

(D): 09913-75510

INSTALLTION

Reverse removal sequence to install timing chain cover noting fol-

lowing points.

1) Apply sealant “A” to timing chain cover (1) sealing surface area
as shown in figure.

“A”: Sealant 99000-31250

2) Apply sealant “B” to mating surfaces of cylinder head (3) and
cylinder block (4) as shown.

“B”: Sealant 99000-31140

3) Apply engine oil to oil seal lip and water pump O-ring, then
install timing chain cover.
Tightening torque
Timing chain cover bolt: 11 N-m (1.1 kg-m, 7.5 |b-ft)

> 3mm (0.121in.)
" 2mm (0.08 in.)
7 mm (0.28 in.)
: 67 mm (2.64 in.)
: 17 mm (0.67 in.)
> 18 mm (0.71in.)
> 10 mm (0.39 in.)
( )

)

|| 4| F |

: 34 mm (1.34 in.

50 mm (1.97 in.
Cylinder head gasket
Rub into

Jig

: View A

~N|olo|
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1. Crankshaft pulley ! |
2. Bolt K\/)
A3

3. Wrench

1. Oil pump ass’y

2. Oil pump chain guide
3. Qil pump chain

4, Bolt

1. Qil pump
2. Crankcase

4) Install crankshaft pulley.

To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it at shown in figure.

Special tool
(A): 09917-68221

CAUTION:
Be sure to use the following bolt for fixing special tool to
crank pulley.

-

Tightening torque
(a): 150 N-m (15 kg-m, 108.5 Ib-ft)

Bolt size: M8, P1.25 / =45 mm
Strength: 7T

OIL PUMP

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove oil pan, oil pump strainer and timing chain cover.
Refer to item “TIMING CHAIN COVER” in this section.

5) Loosen oil pump chain guide bolts.

6) Remove oil pump from crankcase.

CAUTION:

Do not remove oil pump sprocket or bolt.

Otherwise, oil pump sprocket and/or oil pump rotor shaft
might be damaged.
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DISASSEMBLY
Disassemble oil pump as shown in figure.

CAUTION:

Do not remove oil pump sprocket or bolt.

Otherwise, oil pump sprocket and/or oil pump rotor shaft
might be damaged.

INSPECTION

e Check outer rotor, inner rotor and oil pump cases for excessive
wear or damage.
e Check relief valve for excessive wear or damage.

1. Oil pump case No.1
2. Oil pump case No.2
3. Relief valve
4. Relief spring
5. Retainer
/@ e Measure free length and tension of oil relief spring.
_h ﬂ — N — Item Standard
e ; 63.5 mm
Spring free length 2.5in)
86.0 N for
52.0 mm
; 8.6 kg for
Spring preload 520 mm
62.2 Ib/
2.05in.

) ¢ Measure clearance of oil pump rotor and oil pump case.
. Qil pump case No.1

. Quter rotor .
. Inner rotor Radial Clearance

» Thickness gauge Check radial clearance between outer rotor and case, using
thickness gauge.

If clearance exceeds its limit, replace oil pump assembly.

Limit on radial clearance between
outer rotor and case: 0.15 mm (0.0059 in.)
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. Qil pump case No.1
. Quter rotor
. Inner rotor
. Thickness gauge
. Straightedge

1. Oil pump chain guide

Side Clearance

Using straightedge and thickness gauge, measure side clear-
ance.

If clearance exceeds its limit, replace oil pump assembly.

Limit on side clearance: 0.11 mm (0.0043 in.)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.
2) Apply thin coat of engine oil to inner and outer rotors, and
inside surfaces of oil pump case.

3) Assemble oil pump. After assembling oil pump check to be
sure that rotor turns smoothly by hand.

Tightening torque
(a): 12.0 N-m (1.2 kg-m, 8.5 Ib-ft)

INSTALLATION
1) Install oil pump to crankcase.

Tightening torque
(c), (d): 27.0 N-m (2.7 kg-m, 19.5 |b-ft)

2) Hand-tighten oil pump chain guide bolts.

3) To take up slack of oil pump chain, push center of oil pump
chain guide with a force of 0.5t0 0.6 N (50 —60 g, 0.11 — 0.13
Ib) then tighten oil pump chain guide bolts to specified torque.

Tightening torque
(e): 11 N-m (1.1 kg-m, 7.5 Ib-ft)

4) Install timing chain cover, oil pump strainer and oil pan.
Refer to item “TIMING CHAIN COVER?” in this section.
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LH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

. LH bank 2nd timing chain

. Timing ¢hain tensioner adjuster No.3
LH bank intake camshaft sprocket

. LH bank exhaust camshaft sprocket
. Camshaft sprocket boit

. Timing chain guide No.4

. Timing chain guide No.5

. Idler sprocket No.2

0N DB

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.
Refer to item "TIMING CHAIN COVER” in this section for remov-
al.
5) Turn crankshaft to meet foliowing condition.
o Key (1) on crankshaft positions as shown.
e Arrow mark on idier sprocket No.2 (2) points the center of
crankshaft. :
e The marks on sprockets (3) match with marks on cylinder
head.
Note that this step must be followed for reinstallation of timing
chain.
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XA AN AL
ZB 1. Timing chain tensioner adjuster No.3
W 2. LH bank intake camshaft

> P Ia
1. LH bank intake camshaft sprocket
2. LH bank exhaust camshaft sprocket
3. Hexagonal part of camshaft

1. LH bank exhaust camshaft sprocket
2. LH bank exhaust camshaft

6) Remove timing chain tensioner adjuster No.3.
To remove it, slacken LH bank 2nd timing chain by turning in-
take camshaft counterclockwise a littie while pushing back
pad.

7) Remove LH bank intake and exhaust camshaft sprocket bolts.
To remove it, fit a spanner to hexagonal part at the center of
camshatt to hold it stationary.

8) Remove LH bank exhaust camshaft sprocket.

CAUTION:

Removing sprocket from camshaft may cause cam to
turn, resulting in damage to valve and piston. To prevent
this, when removing sprocket, hold camshaft stationary
by using a spanner at its hexagonal part.

9) Remove LH bank intake camshaft sprocket.

10) Remove LH bank 2nd timing chain.
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INSPECTION
Timing chain guide No.4 and No.5
Check shoe for wear or damage.

1. Timing chain guide No.4
2. Timing chain guide No.5
3. Shee

Camshaft sprocket
Check teeth of sprocket for wear or damage.

Timing chain
Check timing chain for wear or damage.

Tensioner adjuster No.3
® Check shoe for wear or damage.

1. Shoe

® Check that latch and tooth surface are free from damage and
latch functions properly.

0

1. Latch
2. Tooth surface
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INSTALLATION
1) Check timing mark on crankshaft as shown in figure.

2) Check timing mark on idler sprocket No.2 as shown in figure.

1. ldler sprocket No.2
2. = mark
3. Crankshaft

3) Install timing chain guide No.4.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 7.5 1b-ft)

1. Timing chain guide No.4
2. Bolts

4) Check that knock-pins of intake and exhaust camshafts are
aligned with match marks on cylinder head as shown in figure.

. Knock pin of LH bank exhaust camshaft
. Match mark of intake side
. Match mark of exhaust side

@

5) Install by aligning match marks on yellow plate of LH bank 2nd
timing chain and idler sprocket No.2.

1. Yellow plate
2. Match mark of LH bank 2nd timing chain
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1. Silver plate 4 (b)

2. Arrow mark on intake camshaft timing sprocket
3. Arrow mark on exhaust camshaft timing sprocket
4, Sprocket bolt

1. Plunger

2. Latch

3. Sethole

4. Stopper {Pin}

). (d)

1. Timing drain tensioner adjuster No.3

2. Stopper

6) Install sprocketé to intake and exhaust camshafts by aligning
silver plate of LH bank 2nd timing chain, match marks on intake
sprocket and exhaust sprocket respectively.

CAUTION:

Do not turn camshaft more than necessary.

If turned excessively, valve and piston may get dam-
aged.

7) Install LH bank intake and exhaust camshaft timing sprockets.
Toinstall it, fit a spanner to hexagonal part at the center of cam-
shaft to hold stationary.

Tightening Torque
{(b): 80 N-m (8.0 kg~-m, 57.5 |b-ft)

8) With latch of tensioner adjuster No.3 returned and plunger
pushed back into body, insert stopper (pin} into set hole.
After inserting it, check to make sure that plunger will not come
out.

9) Install timing chain tensioner adjuster No.3.

Tightening Torque

{c): 25 N'm (2.5 kg-m, 18.0 Ib-ft)
(d): 45 N'm (4.5 kg~m, 32.5 Ib-ft)
Tightening order: (1) — (2) —+ (3)

10) Pull out stopper (pin) from set hole.
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11) Turn crankshaft two rotations clockwise then align timing mark
on crankshaft and timing mark on cylinder block as shown in
figure.

Check each other timing marks that align them shown in figure.

. Crank timing pulley key

. Oil jet

. Timing mark of RH bank 1st timing chain sprocket

. Timing mark of RH bank 1st timing chain

. Timing mark or LH bank 2nd timing chain intake sprocket

. Timing mark of LH bank 2nd timing chain

. Timing mark of LH bank 2nd timing chain exhaust sprocket
. Timing mark of LH bank 2nd timing chain

. Timing mark of RH bank 2nd timing chain intake sprocket

. Timing mark of RH bank 2nd timing chain exhaust sprocket

O
Y/
COO~NDN AW 2

pry

12) Apply oil to timing chains, tensioner adjusters sprockets, and
guides.

13} Installtiming chain cover, oil pan, front differential housing, P/S
system, cooling system, intake manifold with throttle body and
other parts.

14) Refill cooling system, P/S system, front differential and engine
with each oil/fluid.

15) Check wheel alignment, referring to SECTION 3.

16) Verify that there is no fuel leakage, water leakage and oil leak-
age at each connection.
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1ST TIMING CHAIN AND CHAIN TENSIONER

. 1st{iming chain

. Timing chain tensioner adjuster No.1

RH bank 1st timing chain intake camshaft sprocket
. 1sttiming chain crankshaft sprocket

. Idler sprocket No.2

Shaft

. ldler sprockst No. 1

Shaft

. Washer

. Timing chain tensioner

. Timing chain guide No.1
. Timing chain guide No.2

o
NEOOONBO R

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER" in this section for remov-
al.
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1. RH bank 1st timing chain intake camshaft sprocket
2. RH bank intake camshaft
3. Hexagonal part of camshaft

5) Forreinstallation of timing chain, align 8 timing marks as shown
in figure by tumning crankshaft.

6) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.

7) Remove timing chain guide No.1.

8) Remove timing chain guide No.2.

9) Remove timing chain tensioner adjuster No.1.
10) Remove idler sprocket No.1 and 1st timing chain.
11) Remove idler sprocket No.2 and sprocket shait.
12) Remove timing chain tensioner.

13) Remove RH bank 1st timing chain intake camshaft sprocket
bolt. To remove it, fit a spanner to hexagonal part at the center
of camshaft to hold it stationary.

14) Remove RH bank 1st timing chain intake camshalft sprocket.

15) Remove 1st timing chain crankshaft sprocket.
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INSPECTION
21 Timing chain guides No.1 and No.2
s - Check shoe for wear or damage.
NES
i
5 T

1

1. Timing chain guide No.1 ‘
2. Timing chain guide No.2

Timing chain tensioner
- Check shoe for wear or damage.

1. Shee

1st timing chain crankshaft sprocket
Check teeth of sprocket for wear or damage.

RH bank 1st timing chain intake camshaft sprocket
Check teeth of sprocket for wear or damage.

ldler sprocket No.1
Check teeth of sprocket for wear or damage.

1. Bearing
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1. Bush

1. Latch
2. Tooth surface

1. Crank timing pulley key

2. Qitjet

1. Crankshaft
2. Crankshaft liming sprocket
3. Lower crankcase

Idler sprocket No.2
Check teeth of sprocket for wear or damage.

1st timing chain
Check timing chain for wear or damage.

Timing chain tensioner adjuster No.1
Check that latch and tooth surface are free from damage and latch
functions properly.

INSTALLATION
1} Check timing mark on crankshaft as shown in figure.

2) Install 1st timing chain crankshaft sprocket as shown in figure.
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1. Knock pin of intake camshaft
2. Match mark

s 5
0/) .0
1. RH bank 1st fiming chain Intake camshaft sprocket
2. RH bank intake camshaft
3. Hexagonal part of camshaft
4. RH mark 5. Bolt

1. Timing chain
tensicner

2. Spacer

3. BH bank cylinder
head

1. Silverplate
2. Match mark on intake sprocket
3. RH bank cylinder head

3) Check timing mark on RH bank intake camshaft as shown in fig-
ure.

4) Install RH bank 1sttiming chain intake camshaft sprocket noting
foilowing points.
® The sprocket shouid be set in such way that its RH mark can
be seen.
e Camshaft should be held stationary by using a spanner at its
hexagonal parts as shown in figure.

Tightening Torque
(a): 80 N'm (8.0 kg-m, 57.5 Ib-ft)

5) Install timing chain tensioner as shown in figure.

Tightening Torque
(b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)

8) Install 1st timing chain by aligning match marks on RH silver
plate of 1st timing chain and RH bank 1st timing chain intake
camshaft sprocket.

7) Apply oil to bush of idler sprocket No.2.
8) Install idler sprocket No.2 and sprocket shaft.
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SR}
1. Silver plate
2. Match mark on intake sprocket
3. RH bank eylinder head

1. Gold or Yellow plate
2. Match mark on crankshaft timing sprocket
3. Crankshatt

1. Plunger
2. Latch 2
3. Stopper

1. Timing chain tensioner adjuster No.1
2. Timing chain tensioner
3. Stopper

9} Installidler sprocket No.2 by aligning match marks on LH silver
plate of 1st timing chain.

10) Install crankshaft sprocket by aligning match marks on gold or
yellow plate of 1sttiming chain and crankshaft timing sprocket.
To install it, fit a spanner to hexagonal part at the center of RH
bank intake camshatft to turn a little.

CAUTION:
Do not turn camshaft more than necessary.
If turned excessively, valve and piston may get dam-

aged.

11) Apply oil to bearing of idler sprocket No.1.
12) Install idler sprocket No.1.

Tightening Torque
{c): 45 N'm (4.5 kg-m, 32.5 lb-ft)

13) With latch of tensioner adjuster No.1 returned and plunger
pushed back into body, insert stopper into latch and body.
After inserting it, check to make sure that plunger will not come

out.

14) Install timing chain tensioner adjuster No.1.

Tightening Torque
(d): 11 N'-m (1.1 kg-m, 7.5 1b-ft)

15) Pull out stopper from adjuster No.1.
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16) Install timing chain guide No.1 and No.2.

Tightening Torque
(e): 11 N-m (1.1 kg-m, 7.5 Ib-ft)

1. Timing chain guide No.2
2. Timirg chain guide No.1

3. Spacer
17} Check each aligned timing marks as shown in figure.
3. Match mark of RH bank 1st timing chain sprocket 5. Match mark of idler sprocket No.2
4. Silver plate {LH} of 1st timing ¢hain 6. Silver plate (RH) of 1st timing chain

.

7. Match mark of crankshaft fiming sprocket 1. Crank timing pulley key
8. Gold or Yellow plate of 1st timing chain 2. Qiljet
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18} Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND TENSION-
ER” in this section for installation.

19) Install timing chain cover.
Refer toitem “TIMING CHAIN COVER” in this section for instal-
lation.

20) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

21) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

22) Check wheel alignment referring to SECTION 3.

23) Verify that there is no fuel leakage, water leakage and oil leak-
age at each connection.
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RH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

1. RH bank 2nd timing chain
2. Timing chain tensioner adjuster No.2

3. RH bank exhaust camshaft sprocket

4. RH bank 2nd timing chain intake camshaft sprocket
5. RH bank exhaust camshaft

6. RH bank intake camshatt

7. RH bank exhaust camshaft holder

8. RH bank intake camshaft holder

9. Timing chain guide No.3

REMOVAL
1) Forreinstallation of timing chain, align 12 timing marks as shown
in figure by turning crankshatft.
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1. Shee

2) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN TEN-
SIONER?” in this section for removal.

3) Remove 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

4) Remove timing chain guide No.3.

5) Loosen camshatft housing bolts in such order as indicated in fig-
ure and remove them.
6) Remove camshaft housings.

7) Remove RH bank intake camshaft, RH bank exhaust camshaft,
and BH bank 2nd timing chain as a set.

8) Remove timing chain tensioner adjuster No.2.

INSPECTION
Timing chain guide No.3
Check shoe for wear or damage.
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RH bank 2nd timing chain sprockets
Check teeth of sprocket for wear or damage.

RH bank 2nd timing chain
Check timing chain for wear or damage.
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Timing chain tensioner adjuster No.2
1 ® Check shoe for wear or damage.
® Check that plunger slides smoothly.

1. Shoe

INSTALLATION
1} Check timing mark on crankshaft as shown in figure.

2) Apply oil to timing chain tensioner adjuster No.2.
3) Instali timing chain tensioner adjuster No.2.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 7.5 Ib-ft)

1. T:mingchain tensicner adjuster No.2
2. Engine front side

3. Water pump side
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2. Match mark of RH bank 2nd timing chain exhaust
camshaft sprocket

3. Match mark of RH bank 2nd timing chain intake
camshaft sprocket

0000
]

1. RH bank intake camshaft
2. RH bank exhaust camshaft
3. Pin

I; ‘ I: Intake side
/ E: Exhaust side
N
|

2 —

Position from timing chain side

=> —

Timing chain side

4) Apply oil to sliding surface of each camshafts and camshatft jour-
nals.

5) Install RH bank 2nd timing chain on camshaft sprockets by align-
ing match marks with the plates in silver or yellow color.

6) Install camshaft housing pins as shown in figure.

7) Check position of camshaft housings.
Embossed marks are provided on each camshaft housing, indi-
cating position and direction for installation. Install housings as
indicated by these marks.

8) After applying oil to housing bolts, tighten them temporarily first.
Then tighten them by following sequence as indicated in figure.
Tighten alittle at a time and evenly among bolts and repeat tight-
ening sequence two or three times before they are tightened to
specified torque below.

Tightening Torque
12 N'm (1.2 kg-m, 8.5 Ib-ft)
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1. Timing chain guide No.3

9) Install timing chain guide No.3.

Tightening Torque
(c): 11 N'm (1.1 kg-m, 7.5 lb-ft)

10) Install 1st timing chain.
Referto item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

11} Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?” in this section for installation.

12) Install timing chain cover.
Refer to item “TIMING CHAIN COVER" for installation.

13) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

14) Refillcooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

156) Check wheel alignment referring to SECTION 3.

16) Verify that there is no fuel leakage, water leakage and oil leak-
age at each connection.
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OIL PUMP CHAIN

1. Qil pump chain
2. Qil pump drive sprocket
3 3. Oil pump chain tensioner
(oit pump guide)

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove timing chain cover.
Referto item “TIMING CHAIN COVER? in this section for remov-
al.

5) Remove LH bank 2nd timing chain.
Referto item “LH BANK 2ND TIMING CHAIN AND CHAIN TEN-
SIONER?” in this section for removal.

6) Remove 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.
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7) Put match marks to cii pump chain and oil pumnp sprocket.

1. Oil pump drive ¢hain
2. Oil pump sprocket
3. Match mark

8) Remove oil pump chain guide.

9) Remove oil pump chain.

10) Remove oil pump drive sprocket.
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1. Shoe

1. Crankshaft
2. Oil pump drive sprocket
3, Crankcase

INSPECTION
Oil pump chain guide
Check shoe for wear or damage.

Oil pump drive sprocket
Check teeth of sprocket for wear or damage.

Oil pump sprocket
Check teeth of sprocket for wear or damage.

Oil pump chain
Check oil pump chain for wear or damage.

INSTALLATION
1} Install oil pump drive sprocket as shown in figure.
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2) Install oil pump chain by aligning match marks on oil pump
chain and oil pump sprocket.

1. Oit pump drive chain
2. Oil pump sprocket
3. Match mark

3) Install oil pump chain guide and hand-tighten oil pump chain
guide bolts.

4) To take up slack of oil pump chain, push center of il pump
chain guide with a force of 0.5t0 0.6 N (50 -60 g, 0.11 —0.13
Ib) then tighten oil pump chain guide bolts to specified torque.

Tightening Torque
(c): 11 N'm (1.1 kg-m, 7.5 [b-ft)

5) Install 1st timing chain.
Refertoitem “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.
6) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?” in this section for installation.
7) Install timing chain cover.
Referto item “TIMING CHAIN COVER" in this section for instal-
lation.
8) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.
9) Refillcooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.
10) Check wheel alignment referring to SECTION 3.
11) Verify that there is no fuel leakage, water leakage and oil leak-
age at each connection.
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CAMSHAFT AND VALVE LASH ADJUSTER

1. RH bank 2nd timing chain
2. RH bank exhaust camshaft
3. RH bank intake camshaft
4. RH bank exhaust camshaft hotder
5. RH bank intake camshaft holder
6. LH bank intake camshaft
7. LH bank exhaust camshaft
8. LH bank intake camshaft holder
9. LH bank exhaust camshaft holder
10. LM bank camshaft holder
11. Timing chain guide No.5
12, Valve lash adjuster
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LH hank

Don't apply force

1. Engine oil
2. Valve lash adjuster

REMOVAL

1) Disconnect negative cable at battery.

2} Drain engine oil.

3) Drain coolant.

4) Remove timing chain cover.
Fieferlto item “TIMING CHAIN COVER” in this section for re-
moval.

5) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?” in this section for removal.

6) Remove 1ist timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

7) Remove RH bank camshafts.
Refer to item “RH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.

8) Remove CMP sensor. Refer to Section 6F2 for removal.

9) Loosen LH bank camshaft housing bolts in such order as indi-
cated in figure and remove them.

10) Remove LH bank camshaft housings.

11) Remove LH bank camshafts.

12) Remove valve lash adjuster.

NOTE:

¢ Never disassemble hydraulic valve lash adjuster.

e Don’tapply force to body of adjuster, oil in high pressure
chamber in adjuster will leak.

e Immerse removed adjuster in clean engine oil and keep
it there till reinstalling it so as to prevent oil leakage. If it
is left in air, place it with its bucket body facing down.
Don’t place on its side or with bucket body facing up.

INSPECTION

Cam Wear

Using a micrometer, measure cam height. If measured height is be-
low its limit, replace camshaft.

I
] Il & Cam hei imi
= : ght Standard Limit
V= mlnimlulm)zy) 39.445 — 39.605 mm 39,400 mm
i' L) " Intake cam (1.5530 — 1.5593 in.) (1.5512in.)
39.428 — 39.588 mm 39.400 mm
Exhaust cam (1.5523 — 1.5586 in.) (1.5512 in.)
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1. Gaging plastic E

2. Scale

Camshaft Runout

Set camshaft between two “V” blocks, and measure its runout by
using a dial gauge.

If measured runout exceeds below specified limit, replace cam-
shaft.

Runcut limit 0.10 mm (C.0032 in.)

Camshaft Journal Wear

Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.

If any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housings.

Check clearance by using gaging plastic. The procedure is as fol-

lows.

1) Clean housings and camshaft journals.

2) Make sure that all valve lash adjusters are removed and install
camshaft to cylinder head.

3) Place a piece of gaging plastic the full width of journal of cam-
shaft (parallel to camshaft).

43 Install camshaft housing.

5) Tighten camshaft housing bolts in such order as indicated in fig-
ure a little at a time till they are tightened to specified torque.

NOTE:
Do not rotate camshaft while gaging plastic is installed.

6) Remove housing, and using scale on gaging plastic envelop,
measure gaging plastic width at its widest point.

Standard Limit
Journal 0.020 — 0.074 mm 0.12 mm
clearance (0.0008 — 0.0029 in.) (0.0047 in.)
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If measured camshaft journal clearance exceeds limit, measure
journal {housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the differ-
ence from specification is greater.

Standard

Camshaft journal
bore dia. {IN & EX)

26.000 — 26.033 mm
(1.0236 - 1.0249 in.)

Camshaft journal
0.D. ({IN & EX)

25.959 — 25.980 mm
(1.0220 — 1.0228 in.)

Wear of Hydraulic Valve Lash Adjuster
Check adjuster for pitting, scratches, or damage.
If any malcondition is found, replace.

Measure cylinder head bore and adjuster outside diameter to deter-
mine cylinder head-to-adjuster clearance. If clearance exceeds

limit, replace adjuster or cylinder head.

Item Standard Limit

Hydraulic valve

! 30.959 — 30.975 mm _
'S‘SS adjuster (1.2188 — 1.2194 in.)
Cylinder head 31.000 — 31.025 mm _
bore (1.2205—1.2214 in.)
gygg%esrt:fad 0.025 — 0.066 mm 0.15 mm
cloaranee (0.0010— 0.0025 in.) (0.0059 in.)
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INSTALLATION
§ 1) Before installing valve lash adjuster to cylinder head, fill oil pas-
AN

sage of cylinder head with engine oil according to following pro-
cedure,

Pour engine oil through oil holes and check that oil comes out
from oil holes in sliding part of valve lash adjuster.

Perform this check on both intake and exhaust sides.

1. Cylinder head
2. Oilhole

2) Vaive lash adjuster to cylinder head.

Apply engine oil around valve lash adjuster and then install it to
cylinder head.

3) Check timing mark on crankshaft as shown in figure.

2. Oitjet

4) Install RH bank camshafts, referring to item “RH BANK 2ND
TIMING CHAIN AND CHAIN TENSIONER” in this section for
installation.

5) Install LH bank camshaits.
Apply oil to sliding surface of each camshaft and camshaft jour-
nal then install them by aligning match marks on cylinder head
and LH bank camshafts as shown in figure.

. LH bank intake camshaft
. LH bank exhaust camshaft

1
2
3. LH bank cylinder head
4, Match mark
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1. LHbank intake camshaft
2. LH bank exhaust camshatft
3. Pin installation position

4. Area to apply sealant “A”

I: Intake side
" E: Exhaust side

Position from timing chain side

I—— Timing chain side

6) Install LH bank camshaft housing pins as shown in figure.
7) Apply sealant “A” to LH bank exhaust camshaft housing No.5
sealing surface area as shown in figure.

“A”: Sealant 99000-31150

8) Check position of LH bank camshaft housings.
Embossed marks are provided on each camshatft housing, in-
dicating position and direction for installation. Install housings
as indicated by these marks.

9) After applying oil to housing bolts, tighten them temporarily
first. Then tighten them by foliowing sequence as indicated in
figure. Tighten a little at a time and evenly among bolts and re-
peat tightening sequence two or three times before they are
tightened to specified torque below.

Tightening Torque
12 N'm (1.2 kg-m, 8.5 Ib-ft)

10) Install 1st timing chain.
Refertoitem “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this secticn for installation.

11) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

12) Install timing chain cover.
Refertoitem “TIMING CHAIN COVER” in this section for instal-
lation.

13) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

14) Install CMP sensor. Refer to Section 6F2 for details.

15) Refill cooling system with coclant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

16) Check wheel alignment referring to SECTION 3.

17) Verity that there is no fuel leakage, water leakage and oil leak-
age at each connection.

18) Check ignition timing, referring to Section 6F2.
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VALVES AND CYLINDER HEADS

. Cylinder block
. RH bank cylinder head

LH bank cylinder head

RH bank gytinder head gasket
. LH bank cylinder head gaske!
. Exhaust valve

. Intake valve

. Valve spring seat

. Quter valve spring

. Inner valve spring

. Valve stem oil seal

. Valve spring retainer

. Valve cotter

. Valve guide

-l ek
PWON2OCOONIORRN=




§A2-56 ENGINE MECHANICAL (H25 ENGINE)

REMOVAL

1) Relieve fuel pressure according to procedure described in Sec-
tion 6.

2) Disconnect negative cable at battery.

3) Drain engine oil.

4) Prain coolant.

5) Remove CMP sensor, camshaft and valve lash adjuster.
Refer to Section 6F2 for CMP sensor removal and item “CAM-
SHAFT AND VALVE LASH ADJUSTER”in this section for cam-
shaft and valve lash adjuster removal.

6) Remove exhaust manifold.
Refer to item "EXHAUST MANIFOLD” in this section for remov-
al.

7) Remove water outlet cap.

8) Loosen cylinder head bolts in such order as indicated in figure

RH bank
® & and remove them.
e (] Mo [T o P
‘ﬁ;@@ , @\.Q “':-‘) Don’t forget to remove two hex bolts shown in figure.
34 - @-@g -bz
@E ) @r ONe
ol [—Jol—

1. Hex hole bolt
2. Timing chain side
3. Flywheel side

9) Remove cylinder heads.
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1. Valve cotter

1. Valve stem seal
2. Valve spring seat

DISASSEMBLY
1) Using special toois (A), (B) & (C), compress valve springs and
then remove valve cotters by using special too! (D}.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84510

2) Release special tool, and remove spring retainer and valve
spring.
3) Remove valve from combustion chamber side.

4) Remove valve stem seal from valve guide, and then valve spring
seat.

NOTE:
Do not reuse seal once disassembled. Be sure to use new
seal when assembling.

5) Using special tool (E) {Vaive guide remover), drive valve guide
out from combustion chamber side to valve spring side,

Special Tool
(E): 09916-44910

NOTE: ‘
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

6) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original posi-
tions.
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INSPECTION

Valve Guides

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance. Be sure
to take reading at more than one place along the length of each
stem and guide.

If clearance exceeds limit, replace valve and valve guide.

1. Valve head thickness
2, 45°

l—

A= N
-

ltem Standard Limit
5.965 — 5.980 mm
Valve stem Intake (02348 - 0.2354 |n) -
diameter 5.940 — 5.955 mm
Exhaust | ) 5339 — 0.2344 in.) -
Valve guide | In& 6.000 - 6.012 mm _
1.D. Exh | (0.2362-0.2367 in.)
0.020 — 0.047 mm 0.07 mm
gafd";'to' Intake | (0.0008 — 0.0018 in.) | (0.0027 in.)
Exhaust |5 0018 — 0.0028 in.) | (0.0035 in.)
Valves

® Remove all carbon from valves.

¢ nspect each valve for wear, burn or distortion at its face and stem
and, as necessary, replace it.

* Measure thickness of valve head. If measured thickness exceeds
limit, replace valve.

ltem Standard Limit
Intake 1.0 mm (0.039 in.) 0.6 mm (0.023in.)
Exhaust 1.2 mm (0.047 in.) 0.7 mm (0.027 in.)

—

¢ Inspect valve stem end face for pitting and wear. If pitting or wear
is found there, valve stem end may be resurfaced, but not too
much to grind off its chamber. When it is worn out too much that
its chamber is gone, replace valve.

® Check each valve for radial runout with a dial gauge and “V" block.
To check runout, rotate valve slowly. If runout exceeds its limit, re-
place valve.

Limit on valve head radial runout:
0.08 mm (0.003 in.)
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1. Valve seat cutter

INTAKE EXHAUST

459 165 45°

® Seating contact width:

Create contact pattern one each valve in the usual manner, i.e.,
by giving uniform coat of marking compound to valve seat and by
rotatingly tapping seat with valve head. Valve lapper (tool usedin
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width Intake 11-1.3mm
revealed by contact pattern ; . .
on valve face Exhaust | (0-0433 - 0.0512 irn.)

® Valve seat repair:

A valve seat not producing a uniform contact with its valve or
showing width of seating contact that is out of specified range
must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1) VALVE SEAT: Use valve seat cutters to make two cuts as illus-
trated in figure. Two cutters must be used: the first for making
15° angle, and the second for making 45° angle. The second
cut must be made to produce desired seat width.

Seat width for valve seat:
1.1 - 1.3 mm (0.0433 - 0.0512 in.)

2) INTAKE VALVE SEAT: Use valve seat cutters to make three
cuts as illustrated in figure. Three cutters must be used: the 1st
for making 15° angie, the 2nd for making 60° angle, and 3rd
for making 45° angle. The 3rd cut (45°) must be made to pro-
duce desired seat width.

Seat width for intake valve seat:
1.1 -1.3 mm (0.0433 - 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using vaive lapper accord-
ing to usual lapping method.
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Cylinder Head
¢ Remove all carbon from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when decarbon-
ing. The same applies to valves and valve seats, too.

¢ Check cylinder head for cracks on intake and exhaust ports, com-

bustion chambers, and head surface.

Using straightedge and thickness gauge, check flatness of gas-
keted surface at a total of 6 locations. If distortion limit, given be-
low, is exceeded, correct gasketed surface with a surface plate
and abrasive paper of about #400 (Waterproof silicon carbide
abrasive paper): Place abrasive paper on and over surface plate,
and rub gasketed surface against paper to grind off high spots.
Should this fail to reduce thickness gauge readings to within limit,
replace cylinder head.

Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage resuits in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

® Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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2

Valve Springs

e Referring o data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened valve springs can cause chatter,
not to mention possibility of reducing power output due to gas

leakage caused by decreased seating pressure.

ftem Standard Limit
36.08 mm 35.00 mm
INNER , \
Valve spring (1.4204in.) (1.3780in.)
free length 40.44 mm 39.22 mm
OUTER | (15921in) | (1.5441in.)
6.9 - 7.9 kg for 5.9 kg for
27.5mm 27.5 mm
INNER | (152 17410/ | (13.010/
Valve spring 1.08in.) 1.08in.)
preload 15.4—17.8 kgfor | 18.3 kg for
31.7 mm 31.7 mm
OUTER (33.9-39.21b/ (30.0 b/
1.25 in.) 1.25in.)

® Spring squareness:
Use a square and sutface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit:

Inner spring 1.6 mm (0.063 in.)

Outer spring 1.8 mm (0.070in.)
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{F)

1. Valve guide protrusion (13.5 mm)

ASSEMBLY

1)

2)

3)

4)

Before installing vaive guide into cylinder head, ream guide hole
with special tool (11 mm reamer)} so as to remove burrs and
make it truly round.

Special Tool
(E): 09916-34542
(F): 09916-38210

Install valve guide to cylinder head.

Heat cylinder head uniformly at a temperature of 80 to 100 °C
(176 to 212 °F) so that head will not be distorted, and drive
new valve guide into hole with special tools. Drive in new
valve guide until special tool (Valve guide installer) contacts
cylinder head.

After installing, make sure that valve guide protrudes by 13.5
mm (0.53 in.) from cylinder head.

Special Tool
(G):09916-58210
(H): 09917-87810

NOTE:

® Do not reuse valve guide once disassembled,
Install new valve guide (Oversize).

¢ Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (in and Ex}: 13.5 mm (0.53 in.)

Ream valve guide bore with special tool (6.0 mm reamer). After
reaming, clean bore.

Special Tool
(E): 09916-34542
(1): 09916-37810

Install valve spring seat to cylinder head.
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1. Valve steam seal

. Large-pitch

. Small-pitch

. Valve spring retainer
side

. Walve spring seat
side

-
F- GO =

1 1. Valve cotters

5) Install new valve stem seal to vaive guide.

7)

8)

After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.

After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tool
(J): 09917-98221
(K): 09916-58210

NOTE:

o Do not reuse seal once disassembled. Be sure to install
new seal.

e When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

tnstall valve to valve guide.
Before installing vaive to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

Install valve spring and spring retainer.

Each valve spring has top end (large-pitch end) and bottom end
(small-pitch end). Be sure to position spring in place with its bot-
tom end (small-pitch end) facing the bottom (valve spring seat
side).

Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84510
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RH bank

1. Cylinder head gasket
2. Crankshaft pulley side
3. Flywheel side

4. Knock pin
5. “BBFA" mark
6. Apply sealant “A”

RH bank

(a)

®
LH bank

(a}

p:
€

o
®
A

A
= )

@
) o{©_"ﬁo

1. Hex hole bolt
2. Crankshatt pulley side
3. Flywhesl side

1. Crank timing pulley key

2. Qiljet

INSTALLATION

1) Clean mating surface on cylinder head and cylinder block. Re-
move oil, old gasket and dust from mating surface.

2) Install knock pin to cylinder block.

3) Apply sealant “A” to cylinder head gasket as shown in figure.

“A”: Sealant 99000-31150
Width “w”: Min. 4 mm (0.158 in.)

4) Install new cylinder head gasket to cylinder block as shown in
figure. “86FA” mark on cylinder head gasket should face up (to-
ward cylinder head side).

5} Instail cylinder head to block.
After applying oil to cylinder head bolts, tighten then gradually
with a torque wrench, following sequence given in figure. Finally
tighten bolts to specified torque.

Tightening Torgue
(a): 105 N-m (10.5 kg-m, 76.0 [b-ft)
(b): 11 N-m (1.1 kg-m, 7.5 |b-ft)

NOTE:
Don’t forget to install (b} bolts as shown in figure.

6) Install water outlet cap.

7) Check timing mark on crankshaft as shown in figure,
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8) Instalivalve lash adjuster, camshaft, CMP sensor and RH bank
2nd timing chain.
Refer to item “CAMSHAFT AND VALVE LASH ADJUSTER"
and “RH BANK 2ND TIMING CHAIN AND CHAIN TENSION-
ER?” in this section. For CMP sensor, refer to Section 6F2 for
instaliation.
9) Install 1st timing chain.

Refertoitem “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for instaliation.

10) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?” in this section for installation.

11} Install timing chain cover.
Referto item “TIMING CHAIN COVER” in this section for instal-
lation.

12} Install oil pan and oil pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER"” in this
section for installation.

13) Install cylinder head cover.
Refer to item “CYLINDER HEAD COVER” in this section for
instaliation.

14) Instal! exhaust manifold.
Refer to item “EXHAUST MANIFOLD” in this section for instal-
lation.

15) Install radiator outlet pipe radiator, cooling fan and water hose.
Refer to Section 6B installation.

16) Install throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for installation.

17) Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.

18) Adjust power steering pump drive belt tension.
Refer to Section 3B1 for adjusting procedure.

19) Adjust accelerator cable play and A/T throttle cable play. Refer
to Section 6E2.

20) Check to ensure that ali removed parts are back in ptace. Rein-
stall any necessary parts which have not been reinstalied.

21) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section 0B.

22) Refill cooling system referring to Section 6B.

23) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.

24) Connect negative cable at battery.

25) Check ignition timing and adjust as necessary, referring to Sec-
tion 6F2.

26) Verify that there is no fuel leakage, water leakage, oil leakage
and exhaust gas leakage at each connection.

27) Check wheel alignment, referring to SECTION 3.
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PISTON, PISTON RINGS, CONNECTING RODS AND CYLINDERS

)

. Topring

. 2ndring

. Qil ring

Piston

Connecting rod

Connecting rod bearing cap
. Connecting rod bearing
Piston pin

. Piston pin circlip

. Cylinder block

COONON LMW

y

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove cylinder heads.
Refer to item “VALVES AND CYLINDER HEADS" in this section
for removal.

5) Remove oil pump.
Refer to item “OIL PUMP” in this section for removal.
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———DOC

1. Guide hose

1. Piston pin circlip

6) Mark cylinder number on all pistons, connecting rods and con-
necting rod caps.

7) Remove rod bearing caps.

8) Install guide hose over threads of rod bolts.
This prevents damage to bearing journal and rod bolt threads
when removing connecting rod.

9) Clean carbon from top of cylinder bore before removing piston
from cylinder.

10) Push piston and connecting rod assembly out through the top

of cylinder bore.

DISASSEMBLY
1) Using piston ring expander, remove two compression rings (Top
and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
e Ease out piston pin circlips, as shown.

® Force piston pin out.

CLEANING

Clean carbon from piston head and ring grooves, using a suitable
tool.



6A2-68 ENGINE MECHANICAL (H25 ENGINE)

INSPECTION

Cylinders

¢ Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use over size piston.

¢ Using a cylinder gauge, measure cylinder bore in thrust and axial

directions at two positions as shown in figure.

I any of the following conditions is noted, rebore cylinder.

1. Cylinder bore dia. exceeds limit.

2, Difference of measurements at two positions exceeds taper
limit.

3. Difference between thrust and axial measurements exceeds
out-of-round limit.

1. 50mm (1,98 n) Cylinder bore dia. limit: 84.050 mm (3.3090 in.)
2. 95mm (3.74 in)) Taper and out-of-round timit: 0.10 mm (0.004in.)
NOTE:

If any one of six cylinders has to be rebored, rebore all six
to the same next oversize. This is necessary for the sake
of uniformity and balance.

Pistons

® Inspect piston for faults, cracks or other damages.
Damaged or faulty piston should be replaced.

® Piston diameter;
As indicated in figure, piston diameter should be measured at a
position 26.5 mm (1.04 in.) from piston skirt end in the direction
perpendicular to piston pin.

83.970 — 83.990 mm

Standard (3.3059 — 3.3067 in.)

Piston (g"zegsrifri: 84.220 — 84.240 mm
diameter @005 ) (3.3157 — 3.3165 in.)
0.50 mm 84.470 — 84,490 mm

(0.0196 in.) (3.3256 — 3.3264 in.)

1. 26.5 mm (1.04 in.)
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® Piston clearance:
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 — 0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

1, 26.5mm (1.04in.}

® Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge. If clearance
is out of specification, replace piston.

Ring groove clearance:

Top: 0.03 — 0.07 mm {0.0012 — 0.0027 in.)
2nd: 0.02 — 0.06 mm (0.0008 — 0.0023 in.)
Qil: 0.06 - 0.15 mm (0.0023 - 0.0059 in.)

1. Piston ring
2. Thickness gauge

Piston Pin

e Check piston pin, connecting rod smali end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod smail end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

® Piston pin clearance:
Check piston pin clearance in small end. Replace connecting rod
ifits small end is badly worn or damaged or if measured clearance
exceeds limit.

ltem Standard
Piston clearance in 0.003 -0.014 mm
smali end {0.0001 - 0.0005 in.}

Small-end bore:
21.003 — 21.011 mm (0.8269 — 0.8272 in.)

Piston pin dia.:
20.997 — 21.000 mm (0.8266 — 0.8268 in.)
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NOTE:

Piston Rings
To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.
If measure gap is out of specification, replace ring.

Clean carbon and any other dirt from top of ¢ylinder bore be-
fore inserting piston ring.

ltem Standard Limit
. 0.20 - 0.35 mm 0.7 mm
4 et Topring | 60079 - 0.0137in) | (0.0276 in.)
1Ston
. . 0.35—0.50 mm 0.7 mm
| 7 o end | 2ndring 6 4138 - 0.0196n.) | (0.0276 in.)
N oil fin 0.20 — 0.70 mm 1.8 mm
9 | (0.0079-0.0275in.) | (0.0709in.)

. Cylinder block

. Feeler gauge

. Piston ring

. 120 mm (4.72in.)

1
2
3
4

Connecting Rod
® Big-end side clearance:
Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. If measured
clearance is found to exceed its limit, replace connecting rod.

Item Standard Limit
Big-end side 0.25-0.40 mm 0.45 mm
clearance {0.0099 — 0.0157 in.) (0.0177 in.)

¢ Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist, If
limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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Crank Pin and Connecting Rod Bearings

& Inspect crank pin for uneven wear or damage. Measure crank pin
for out-of-round or taper with a micrometer. If crank pin is dam-
aged, or out-of-round or taper is out of limit, replace crankshaft or
regrind crank pin referring to following step 6).

Connecting rod L
bearing size Crank pin diameter
49.982 — 50.000 mm
Standard (1.9678 — 1.9685 in.)
0.25 mm (0.0098 in.) 49.732 - 49.750 mm
undersize (1.9580 — 1.9586 in.)

Out-of-round: A - B
Taperlimit :a-b
Out-of-round and taper limit: 0.01 mm (0.0004 in.)

¢ Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shelis found in defective
condition must be replaced.

Two kinds of rod bearing are available; standard size bearing and
0.25 mm undersize bearing. For identification of undersize bear-
ing, it is painted red at the position as indicated in figure, under-
size bearing thickness is 1.605—1.615 mm (0.0632 ~ 0.0635in.)
at the center of it.

® Rod bearing clearance:
1) Before checking bearing clearance, ¢clean bearing and crank
pin.
2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crank pin as con-
tacted by bearing (parallel to crankshaft), avoiding cil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic instalied.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 32.5 |b-ft)
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1. Gaging plastic
2. Scale

5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (clearance).
If clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

ltem Standard Limit
Bearing 0.045 ~ 0.063 mm 0.08 mm
clearance {0.0018 — 0.0025 in.) (0.0031 in.)

8) If clearance can not be brought to within its limit even by using
anew standard size bearing, regrind crank pin to undersize as
follows.

a) Install 0.25 mm undersize bearing to connecting rod big
end.

b) Measure bore diameter of connecting rod big end.

¢) Regrind crank pin to following finished diameter:

Measured big end bore
= | dia. (including under-
size bearing)

Finished
crank pin dia.

_ 0.054 mm
(0.0021 in.)

d) Confirm that bearing clearance is within above standard
value.
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ASSEMBLY

NOTE:

Two sizes of piston are available as standard size spare part
s0 as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Each piston has stamped number (1 or 2) on its piston head. It
represents outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder block
as shown.

¢) Stamped number on piston and cylinder block must correspond.
That is, install number “2"” stamped piston to cylinder which is
stamped also number “2” and a number “1” piston to cylinder
with number “1”,

Piston Cylinder )

! Piston-to-

Number Number on _ cylinder
atthetop | Quter diameter eylinder Bore diameter clearance
(mark) block

] 83.98 - 83.99 mm ] 84.01 - 84.02 mm O-O(%ng?_mm

No. 1 (3.3063 - 3.3066 in.) (8:3075-3.3078in) | 5 Gosein)

cylinder No. 3 cylinder|

z 5 83.97 - 83.98 mm 5 84.00 - 84.01 mm °-°(20386%4_mm

(3.3050 - 3.3062 in.) (3:3071-3.3074in) | (%015n)

Also, a letter A, B or C is stamped on piston head but ordinarily
it is not necessary to distinguish each piston by this letter.
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86F

A

1. Piston
2. Arrow mark
3. Connecting rod

== EN Crankshaft

pulley side
Circlip
Install so that circlip 1. Piston
end gap comes within 2. Arrow mark
such range as indicated 3. Connecting rod
L by arrow. 4. Oithcle

1. 1istring
2. 2ndring
3. Qilring

. Arrow mark

. 1string end gap

. 2nd ring end gap
and oil ring
spacer gap

. Qil ving upper rail

gap

. Qil ring lower rait

gap

. Intake side

. Exhaust side

1) Install piston pin to piston and connecting rod:

3)

After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
¢ “86F” mark on connecting rod must face toward crank-
shaft pulley side.

¢ Install circlip with its cut part facing as shown in figure.

Install piston rings to piston:

® As indicated in figure at the left, 1st and 2nd rings have “RN"
or “R” mark respectively. When installing these piston rings to
piston, direct marked side of each ring toward top of piston.

® 1st rings differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

¢ When installing oil ring, install spacer first and then two rails.

After installing three rings (1st, 2nd and oil rings), distribute
their end gaps as shown in figure.
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INSTALLATION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod
bearings and crank pins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crank pin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool {Piston ring compressor) to compress rings.
Guide connecting rod into place on crankshatft.

Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Install bearing cap:
Point arrow mark on cap to crankshaft pulley side.
Tighten cap nuts to specification.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 32.5 Ib-ft)
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6) Install cylinder heads and oil pump to cylinder block.
Refer to item “VALVES AND CYLINDER HEADS” and “OIL
PUMP" in this section.
7) Instaltvalve lash adjusters, camshafts and RH bank 2nd timing
chain.
Refer to item “CAMSHAFT AND VALVE LASH ADJUSTER”
and “RH BANK 2ND TIMING CHAIN AND CHAIN TENSION-
ER” in this section for installation.
8} Install 1st timing chain.
Referto item “1ST TIMING CHAIN AND CHAIN TENSIONER”
in this section for instailation.
9) Install LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER?” in this section for installation.
10} Install timing chain cover.
Refertoitem “TIMING CHAIN COVER?” in this section for instal-
lation,
11) Instail oil pan and pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER" in this
section for installation.
12} install cylinder head cover.
Refer to item “CYLINDER HEAD COVER?” in this section for
installation.
13) Install exhaust manifold.
Refer to item “EXHAUST MANIFOLD?” in this section for instal-
lation.
14) Install radiator outlet pipe, radiator, cooling fan and water hose.
Refer to Section 6B for installation.
15) Install throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for installation.
16) Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.
17) Adjust power steering pump drive belt tension.
Refer to Section 3B1 for adjusting procedure.
18) Adjustaccelerator cable play and A/T throttie cable play. Refer
to Section 6E2.
19) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
20) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE?” in Section 0B.
21) Refill cooling system referring to Section 6B,
22) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.
23) Connect negative cable at battery.
24) Checkignition timing and adjust as necessary, referring to Sec-
tion 6F2,
25) Verify that there is no fuel leakage, water leakage, oil leakage
and exhaust gas leakage at each connection.
26) Check wheel alignment, referring to SECTION 3.
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1. Accelerator cable
2. A/T throttle cable

1. TP sensor coupler
2. MAF sensor coupler
3. 1AC valve coupler

4. Earth wires
5, Clamp bracket

1. EVAP canister purge valve
2. 1AC valve

3. EGRvalve

4. Heator hose

UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL

1) Release fuel pressure in fuel feed line.
Refer to Section 6.

2) Disconnect negative cable at battery.

3) Remove engine hood.

4) Drain engine oil.

5) Drain coolant.

6) Remove radiator, radiator fan shroud, cooling fan and radiator
reservoir. Refer to Section 6B for removal.

7) Disconnect accelerator cable and A/T throttle cable (for A/T
vehicle) from throttle body.

8) Remove strut tower bar and surge tank cover.

9) Disconnect IAT sensor coupler then remove air cleaner upper
case, intake air hose, intake air pipe and surge tank pipe as a
component.

10) Remove engine oil level gauge guide and A/T fluid level gauge
guide (for A/T vehicle).
11) Remove ignition coil covers.

12) Disconnect following electric lead wires:
® Injector wire coupler
® CMP sensor coupler
# [gnition ceil coupler
® TP sensor coupler
o MAF sensor coupler
¢ |AC vaive coupler
e Earth wire from surge tank
e EVAP canister purge valve coupler
® EGR valve coupler
® Oxygen sensor coupier
e Coolant temperature sensor coupler
® Generator wires
o Startor wires
® Qil pressure wire
® P/S pump wire
® Earth wire from generator bracket
13) Remove clamps and brackets.
14) Disconnect following hoses:
o Heater hose from heater water pipe
o Heater hose from water outlet cap
e EVAP canister hose from canister pipe
® Brake booster vacuum hose
15) Remove IAC valve and EVAP canister purge valve.
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1. Fuel feed hose
2. Fuel return hose FRONT

For A/T vehicle

16) Disconnect following hoses at the location shown in figure:
¢ Fue! feed hose from fuel feed pipe
® Fuel return hose from fuel return pipe

17} Remove EVAP canister,

18) Remove P/S pump ass'y. Refer to Section 3B1 for details.

19) Remove A/C compressor ass'y. Refer to Section 1B for details.

20) Remove steering shaft lower assembly. Refer to Section 3C for
details.

21) Raise vehicle.

22) Remove front differential housing with differential from chassis.
Refer to Section 7E for removal.

23) Remove exhaust No.1 pipe. Refer to item “EXHAUST MAN-
IFOLD" in this section for removal.

24) For vehicle with catalytic converter mounted exhaust manifold:
Remove exhaust manifold stiffener from transmission.

25) Remove A/T fluid hose clamps from engine mounting bracket.
{for A/T vehicle)

26) Remove clutch housing lower plate.

27) Remove torque converter bolts (for A/T vehicle).
28) Remove starter motor.

29) Lower vehicle.

30) Support transmission. For A/T vehicle, don’t jack under A/T oil
pan to support transmission.

31) Remove bolts and nuts fastening cylinder block and transmis-
sion.
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1. Engine side mount bracket

32) Install lifting device.
33) Disconnect engine side mounting brackets to engine mount-
ings.

34) Before lifting engine, check to ensure all hoses, wires and
cables are disconnected from engine.

35) Remove engine assembly from chassis and transmission by
sliding toward front, and then, carefully hoist engine assembly.

INSTALLATION

Reverse removal procedure for installation, noting following points.

1) Lower engine assembly into engine compartment. Connect en-
gine to transmission and engine side mounting brackets to en-
gine mountings.

2) Tighten nuts fastening engine side mounting brackets and en-
gine mountings.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 [b-ft)

3) Tighten bolts and nuts fastening cylinder block and transmission
to specified torque.

Tightening Torque
(b): 80 N-m (8.0 kg-m, 58.0 Ib-ft)

4) Remove lifting device

5) Tighten torque converter bolts 1o specified torque (for A/T ve-
hicle).

Tightening Torque
(c): 65 N'm (6.5 kg-m, 47.0 Ib-ft)
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1. Exhaust No.1 pipe

6) Tighten bolts and nuts of exhaust No.1 pipe to specified torque.

Tightening Torque
(d): 50 N-m (5.0 kg-m, 36.5 |b-ft)

7) Install front differential housing with differential to chassis. Re-
fer to Section 7E for installation,
8) Install steering shaft lower assembly. Refer to Section 3C for
details.
9) Install A/C compressor ass’y. Refer to Section 1B for details.
10) Install P/S pump ass’y. Refer to Section 3B1 for details.
11) Connect hoses, cables and electric wires.
12) Adjust accelerator cable and A/T throttle cable (for A/T ve-
hicle) according to procedure described in Section 6E2.
13) Refill engine with engine oil referring to item “ENGINE OIL
CHANGE” in Section 0B.
14) Refill cooling system, referring to Section 6B.
15) Check to ensure that all fasteners and clamps are tightened.
16) Upon completion of installation, verify that there is no fuel leak-
age, coolant leakage, P/S fluid leakage or exhaust gas leak-
age at each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

_
NM=O0®@ =~Onhph=2

. Cylinder block

. Lower crankcase
. Crankshaft

. Main bearing

. Thrust bearing

. Rear oil seal

. Flywheet (M/T)

Drive plate (A/T)

. Water pump

. O-ring

. Timing chain oil jet
. O-ring

. Cluteh housing plate




6A2-82 ENGINE MECHANICAL (H25 ENGINE)

o
@
083 |
059 T~
@

1. Flywhesl! bolt

1. Lower crankease
2. Bolt {10 mm thread diameter)
3. Bolt {8 mm thread diameter)

. Lower crankcase
. Bolt (10 mm thread diameter)

. Bolt (8 mm thread diameter)

. Long bolt (8 mm thread diameter)

EoR N

REMOVAL
1) Remove engine assembly from vehicle as previously outlined.
2) Remove clutch and flywheel (for M/T vehicle) or drive plate (for
A/T vehicle). For clutch removal, refer to Section 7C1.
Using special tool (flywheel holder), remove flywhee! (M/T ve-
hicle) or drive plate (A/T vehicle).

Special Tool
(A): 09924-17810

3) Remove throttle body, intake manifold, exhaust manifolds.

4} Remove oil pans (lower and upper) and oil pump strainer. Re-
fer to item “OIL PAN AND OIL PUMP STRAINER” in this sec-
tion for removal.

5) Remove cylinder head cover.

6) Remove timing chain cover. Refer to item “TIMING CHAIN
COVER” in this section for removal.

7} Remove timing chains and chain tensioners, LH Bank 2nd tim-
ing chain, 1st timing chain and RH Bank 2nd timing chain.

8) Remove cylinder head assembly.

9) Remove pistons and connecting rods.

10) Remove oil pump and oil pump chain.

11) Loosen crankcase bolts, following sequence in figure and re-
move them.

NOTE:

Loosen 8 mm thread diameter bolts first, then loosen 10
mm thread diameter bolts following the order shown infig-
ure.

12) Remove crankshaft from cylinder block.

INSPECTION

Crankshaft runout
Using a dial gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft set in cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed. Tighten crankcase bolts to specified torque in such order
as indicated in figure.

NOTE:
Tighten 10 mm thread diameter boits first (following the order
shown in figure), then tighten 8 mm thread diameter bolts.

Tightening Torque
(a): 58 N'm (5.8 kg-m, 42.0 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 Ib-ft)
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Use a dial gauge to read displacement in axial (thrust) direction of

~ crankshaft.

If its limit is exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

Crankshaft Thrust Play
Standard: 0.11 - 0.31 mm (0.0044 - 0.0122 in.)
Limit: 0.38 mm (0.0149 in.})

1. Thrustbearing 2
2. Qilgroove

1. Upper half of bearing
2. Qilgroove

Thrust Bearing Qversize
- Standard 0.125 mm (0.0049 in.)
crankshaft (0.984 in.) (0.1009 in.)
thrust bearing ) : ) '

Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings. If any
one of journals is badly damaged or if amount of uneven wear in the
sense explained above exceeds its limit, regrind or replace crank-
shaft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
Out-of-round: A-B
Taper: a-b

Main Bearings

General information

¢ Service main bearings are available in standard size and 0.25
mm (0.0098 in.) undersize, and each of them has 5 kinds of bear-
ings differing in tolerance.

® Upper half of bearing has oil groove as shown in figure. Install this
half with oil groove toward cylinder block.
o | ower half of bearing does not have oil groove.
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1. Lower crankcase

2. Bolt (10 mm thread diameter}

3. Bolt (8 mm thread diameter)

4. Long boit (8 mm thread diameter)

1. Gaging plastic
2. Scale

Inspect

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, replace both upper and lower halves.
Never replace either half without replacing the other half.

Main bearing clearance

Check clearance by using gaging plastic according to following pro-

cedure.

1) Remove crankcase.

2) Clean bearings and main journals.

3) Place a piece of gaging plastic to full width of bearing (paraliel
to crankshaft) on journal, aveiding oil hole.

4) Install crankcase to cylinder block.
Tighten crankcase bolts, following sequence in figure. Tighten
crankcase bolts to specified torque.

NOTE:

Tighten 10 mm thread diameter bolts first (following the or-

genl' shown in figure) then tighten 8 mm thread diameter
olts.

Tightening Torque

(a): 59 N'm (5.9 kg-m, 43.0 |b-ft)

(b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)

NOTE:

Do not rotate crankshaft while gaging plastic is installed.
5) Remove crankcase and using scale on gaging plastic envelop,

measure gaging plastic width at its widest point. If clearance ex-

ceeds its limit, replace bearing. Always replace both upper and

lower inserts as a unit.

A new standard bearing may produce proper clearance. if not,

it will be necessary to regrind crankshaft journal for use of 0.25

mm undersize bearing.

After selecting new bearing, recheck clearance.

Bearing Clearance
Standard: 0.026 — 0.046 mm (0.0010 ~ 0.0018 in.)
Limit: 0.060 mm (0.0023 in.)
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Selection of main bearings

STANDARD BEARING:
lf bearing is in malcondition, or bearing clearance is out of specifica-
tion, select a new standard bearing according to following proce-
dure and install it.
1) First check journal diameter. As shown in figure, crank web has
stamped numbers and alphabet at the center.
Three kinds of numbers (“1”, “2” and “3") represent following
journal diameters.

- O By =

Stamped numbers Journal diameter

64.994 — 65.000 mm
(2.5588 — 2.5590 in.)

64.988 — 64.994 mm
(2.5586 — 2.5588 in.)

64.982 — 64.988 mm
(2.5583 — 2.5586 in.)

1

2

1. Crankshaft

2. Crankweb
2) Next, check crankcase (bearing cap) bore diameter without
bearing. On lower surface of lower crankcase 4 alphabets are
stamped as shown in figure.
— No. 1 Bearing Three kinds of alphabets (A, B and C} represent following cap
5 o2 | Bouina? LR 2 bore diameters.
o - O 5 Bea:ing._ \-0 =
?C ° & ) 2 —No, 4 T H
f el Beatng Stamped alphabet Bearing cap bore diameter

(without bearing)

N 70.000 ~ 70.006 mm
‘ | (2.7559 — 2.7561 in.)

o 5 B 70.006 — 70.012 mm
5 5 (2.7561 — 2.7563 in.)

70.012 — 70.018 mm
(2.7563 — 2.7566 in.)

1. Crankshaft pulley side
2. Stamped alphabets
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1. Paint

3) There are five kinds of standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.

Each color indicates following thickness at the center of bearing.

Color painted Bearing thickness

2.493 — 2. 497 mm
(0.0982 — 0.0983 in.)

2.498 - 2,500 mm
(0.0983 — 0.0984 in.)

2.499 —2.503 mm
{0.0984 - 0.0985 in.)

2.502 - 2.506 mm
(0.0985 — 0,0986 in.)

2.505 - 2.509 mm
(0.0986 - 0.0987 in.)

Green

Black

Colotless (no paint)

Yellow

Blue

4) From number stamped on crank webs at its center and alpha-
bets stamped on crankcase lower side, determine new standard
bearing to be installed to journal, by referring to table shown be-
low.

For example, if number stamped on crank webs is “1” and alpha-
bet stamped on crankcase is “B”, install a new standard bearing
painted in “Black” to its journal.

Number stamped on crank web
(Journal diameter)

1 2 3
Alphabet Al Green Black Colorless
stamped
on iower B Black Colorless Yellow
crankcase
(Cap bore dia.) | C | Colorless Yeliow Blue

New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.

If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

8) When replacing crankshaft or cylinder block and crank case due
to any reason, select new standard bearings to be installed by
referring to number stamped on new crankshaft or alphabets
stamped on new crankcase lower side.
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UNDERSIZE BEARING (0.25 mm):
¢ 0.25 mm undersize bearing is availabie, in five kinds varying in
thickness,
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thicknesses at the center of bear-
ing.
Color painted Bearing thickness
2.618—-2.622 mm
Green & Red (0.1031 - 0.1032 in.)
2.621 ~ 2.625 mm
Black & Red (0.1032 — 0.1033 in.)
2,624 —2.628 mm
Red only (0.1033 - 0.1034 in.)
2,627 —2.631 mm
Yellow & Red (0.1034 — 0.1035 in.)
2.630 - 2.634 mm
 oan Blue & Red (0.1035 — 0.1036 in.)

e If necessary, regrind crankshaft journal and select undersize
bearing to use with it as foliows.
1)} Regrind journal to following finished diameter.

Finished diameter: 64.732 - 64.750 mm
{2.5485 — 2.5492 in.)

2} Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3} Using journal diameter measured above and alphabets stamped
on lower crankcase, select an undersize bearing by referring
to table given below.

Check bearing clearance with newly selected undersize bear-
ing.

Measured journal diameter

64.744 — 64,750 mm
(2.5489 — 2.5492 in.)

64.738 — 64.744 mm
(2.5487 — 2.5489 in.)

64.732 — 64.738 mm
(2.5485 — 2.5487 in.)

Alphabets stamped
on lower crankcase

A Green & Red Black & Red Red only
B Black & Red Red only Yellow & Red
C Red only Yeliow & Red Biue & Red

Undersize bearing to be instalied
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90 mm

Rear Oii Seal
Carefully inspect oil seal for wear or damage. If lip portion is worn
or damaged, replace oil seal.

Flywheel

e If ring gear is damaged, cracked or womn, replace flywheel.

¢ If the surface contacting clutch disc is damaged, or excessively
worn, replace flywhesl.

e Check flywheel for face runout with a dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface

® Using straightedge and thickness gauge, check gasketed sur-
face for distortion and, if flathess exceeds its limit, cotrect it.

Flatness Limit: 0.06 mm (0.0024 in.)

Honing or reboring cylinders

1) When any cylinder needs reboring, all other cylinders must also
be rebored at the same time.

2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

STD 83.970 — 83.990 mm (3.3059 — 3.3067 in.)
0/50.25 | 84.220 — 84.240 mm (3.3157 — 3.3165in.)
0/50.50 | 84.470 — 84.490 mm (3.3256 — 3.3264 in.)

3) Using micrometer, measure piston diameter.
4) Calculate cylinder bore diameter to be rebored as follows.
D=A+B-C
D: Cylinder bore diameter to be rebored
A: Piston diameter as measured
B: Piston clearance = 0.02 - 0.04 mm
(0.0008 — 0.0015 in.)
C: Aliowance for honing = 0.02 mm
(0.0008 in.)
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. Cylinder block
. Or-ring

. Oil groove

. Bearing

. Knock pin

1
2
3
4
S

1, Thrust bearing 2
2. Qil groove

l'-'i\ I~y

i
R ig!mg m»nutu»a

1. Lower crankcase
2. Apply sealant “A™

3. Bearing

5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:

o All parts to be installed must be perfectiy clean.

¢ Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crank pins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

e Journal bearings, crankcase (bearings caps), connecting
rods, rod bearings, rod bearing caps, pistons and piston
rings are in combination sets. Do not disturb combination
and try to see that each part goes back to where it came from,
when installing.

¢ Clean mating surface of cylinder block and crankcase, re-
move oil, old sealant and dust from mating surface.

1} Fit main bearings to cylinder block.
One of two halves of main bearing, has oil groove. Install this half
with oil groove to cylinder block, and another half without oil
groove to crankcase.
Make sure that two halves are painted in the same color.

2) Install O-ring to cylinder block.

3) Fit thrust bearings to cylinder block between No.2 and No.3 cyl-
inders. Face oil groove sides to crank webs.
4} Put crankshaft to cylinder block.

5) Apply sealant “A” to crankcase mating surface area as shown in
figure.

" “A”: Sealant 98000-31150
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1. Lower crankcase

2. Bolt (10 mm thread diamster)
3. Bolt {8 mm thread diameler)
4. Long bolt {8 mm thread diameter)

1. Fly wheel bolt

6) Install crankcase to cyiinder block. Apply oil to crankcase boits be-
fore installing them. Tighten crankcase boits, following sequence
in figure. Tighten crankcase bolts to specified torque.

NOTE:
Tighten 10 mm thread diameter bolts first (following the order
shown in figure), then tighten 8 mm thread diameter bolts.

Tightening Torque
(a): 58 N'-m (5.8 kg-m, 42.0 Ib-ft)
(b): 27 N-m (2.7 kg-m, 19.5 Ib-fi)

NOTE:
After tightening crankcase bolts, check to be sure that crank-
shaft rotates smoothly when turned by hand.

7) Using special tools (Qil seal installer and oil seal guide), install
rear oil seal.

Special Tool
(B): 09911-97810
(C): 09911-97710

8) Install flywheel (M/T vehicle) or drive plate (A/T vehicle}. Using
special tool, lock flywheel or drive plate, and tighten flywheel
or drive plate bolts to specification.

Special Tool

(A): 09924-17810

Tightening Torque

(c): 70 N'm (7.0 kg-m, 50.5 Ib-ft)

9) Instali oil pump, pistons and connecting rods as previously out-
lined.
10) install oil pump strainer and cil pan.
11) Install cylinder heads assembly to cylinder block.

NOTE:

Tighten cylinder head bolts to specified torque as pre-

viously outlined.

Whenever installing cylinder head to new cylinder block,

use following procedure to tighten cylinder head bolts.

¢ Tighten cylinder head bolts to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

12) Install crankshaft oil pump sprocket, timing chain sprocket, oil
pump chain, timing chain, timing chain cover, crankshaft pulley,
water pump pulley, etc., as previously outiined.

13) Install clutch to flywheel (for M/T vehicle). For clutch installa-
tion, refer to Section 7C1.

14} Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

\ 7
09911-97810 09913-75510 09915-47310 09915-64510
Qil seal installer Bearing installer Qil filter wrench Compression gauge

———
Lopampmmmsame=

09915-67010
09915-64530 Compression gauge 09915-67310 09915-77310
Compression gauge hose attachment (c) Vacuum gauge Qil pressure gauge

1. 09916-14510

Valve lifter
2. 09916-14910 09916-34541 09216-37810 09916-38210
Valve lifter attachment Reamer handle Reamer (6 mm) Reamer (11 mm)

09916-44910 09916-58210 09916-77310 09916-84510
Valve guide remover Valve guideinstallerhandle Piston ring compressor Forceps
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09917-68221
Camshaft lock holder

09917-87810
Valve guide installer

(¢

09917-98221
Valve stem seal installer

09918-08210
Vacuum gauge hose joint

09912-28610
Protective sleeve

09924-17810
Flywheel holder

09926-58010
Bearing puller attachment

09944-36011
Steering wheel remover

» »
S S
09911-97710
Oil seal guide

09915-76510
Qil pressure gauge
attachment

REQUIRED SERVICE MATERIAL

RECOMMENDED SUZUKI PRODUCT

USE

Sealant 1207C 99000-31150

® To apply to mating surfaces of cylinder block and oit pan.
® To apply to mating surfaces of cylinder block and timing
chain cover.
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SECTION 6A4

ENGINE MECHANICAL
(J20 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions™ under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION

ENGINE

The engine is water-cooled, in line 4 cylinders, 4
stroke cycle gasoline unit with its DOHC (Double
overhead camshaft) valve mechanism arranged for
“V7 type valve configuration and 16 valves (4
valves/one cylinder).

The double overhead camshaft is mounted over the
cylinder head; itis driven from crankshaft through tim-
ing chains, and no push rods are provided in the valve
train system.
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted under
the crankshaft. Gil is drawn up through the il pump
strainer and passed through the pump to the oil filter.
The filtered oil flows intoe 2 paths in cylinder block.

In one path, oil reaches the crankshaft journal bear-
ings. Oil from the crankshaft journal bearings is sup-
plied to the connecting rod bearings by means of in-
tersecting passages drilled in the crankshaft, and
then injected from the big end of connecting rod to lu-
bricate piston, rings, and cylinder wall.

In other path oil goes up to the cylinder head and lubri-
cates valves and camshafts, etc., after passing
through the internal oilway of camshafts.

An oil relief valve is provided on the oil pump. This
valve starts relieving oil pressure when the pressure
exceeds about 420 kPa (4.2 kg/cm?, 59.7 psi).
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. lgnition coil
. Spark plug
. Accelerator cable

. Clamp

. Coupler for injectors

(A}

8)

{c

D}

ON-VEHICLE SERVICE
COMPRESSION CHECK

Check compression pressure on all 4 cylinders as follows:

1) Warm up engine.

2) Stop engine after warming up.
NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

3) Disconnect accelerator cable from clamp (For LH steering ve-
hicle only).

4) Disconnect ignition coil couplers.

5) Remove ignition coils.

6) Remove all spark plugs.

7) Disconnect fuel injector wires at the coupler.

8) Install special tool (Compression gauge) into spark plug hole.

Special Tool

(A): 09915-64510-001
(B): 09915-64510-002
(C): 09915-64530

(D): 09915-67010

9) Disengage clutch (to lighten starting load on engine) for M/T ve-
hicle, and depress accelerator pedal all the way to make throttle
fully open.
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10} Crank engine with fully charged battery, and read the highest
pressure oh compression gauge.

NOTE:

For measuring compression pressure, crank engine at
least 250 r/min. by using fully charged battery.

Compression pressure
1400 kPa
Standard (14.0 kg/cm? 199.0 psi)
- 1200 kPa
Limit (12.0 kg/cm? 170.0 psi)
Max. difference between 100 kPa
any two cylinders {1.0 kg/cm?: 14.2 psi)

11) Carry out steps 8), 9) and 10) on each cylinder to obtain 4 read-
ings.

12) After checking, install spark plugs and ignition coils.

13) Connect ignition coil couplers.

14) Connect accelerator cable 1o clamp (For LH steering vehicle
only).

11, Ignition coil

2. Spark plug

3. Accelerator cable
4. Clamp
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indica-
tor of the condition of the engine. The vacuum checking procedure
is as follows:

1) Warm up engine to normal operating temperature and make
sure that engine idle speed is within specification.

NOTE:

After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

2} Stop engine and disconnect vacuum hose from intake manifold.
3) Connect special tools (vacuum gauge and hose joint) to vacuum
hose and intake manifold.

Special Tool
(A): 09215-67310
(B): 09918-08210

SUZUKI GENUINE PARTS
(C): Hose 09343-03087
(D): 3-way joint 09367-04002

4} Start engine and run engine at specified idle speed (see section
6E1), and read vacuum gauge. Vacuum should be within specifi-
cation.

Vacuum specification: 52.6 — 65.8 kPa
(at sea level) (40 — 50 cm Hg, 15.7 — 19.7 in Hg)
at specified idle speed

5) After checking, remove vacuum gauge and hose joint.
6) Connect vacuum hose to intake manifold.
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1. Oil pressure switch
2. Exhaust manifold

OIL PRESSURE CHECK

WARNING:

To avoid danger of being burned, do nottouch exhaust man-
ifold when exhaust system is hot.

When servicing, be sure to perform it after exhaust system

has cooled down.

%{\ / (a}

1. Sezlingtape

NOTE:
Prior to checking oil pressure, check the followings.
+ Qil level in oil pan.
if oil level is low, add oil up to Full level hole on oil level
gauge.
¢ Oil quality.
if oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to Section 0B.
® Oil leaks.
If leak is found, repair it.

1) Remove exhaust manifold cover and then oil pressure switch
from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310
(B): 09915-78211

CAUTION:

Be careful not to make special tool touch exhaust man-
ifold when installing because exhaust manifold becomes
very hot.

3) Start engine and warm it up to normal operating temperature.

NOTE:

Be sure to place transmission gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and block drive wheels.

4) After warming up, raise engine speed to 4,000 r/min and mea-
sure oil pressure.

Oil pressure specification:
390 - 470 kPa (3.9 — 4.7 kg/cm?2, 55.5 — 66.8 psi) at
4,000 r/min (rpm)
5) After checking cil pressure, stop engine and remove oil pressure
gauge.

6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealing tape and tighten switch to specified torque.

Tightening Torque
{a): 14 N'-m (1.4 kg-m, 10.5 Ib-ft)

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.

7) Start engine and check oil pressure switch for oil leakage.
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AIR CLEANER ELEMENT

REMOVAL
1) Remove air cleaner case clamps.
2) Remove air cleaner element from case.

INSPECT
Check air cleaner element for dirt. Replace excessively dirty ele-
ment.

CLEAN
Blow off dust by compressed air from air outlet side of element.

INSTALLATION
Reverse removal procedure for installation.
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THROTTLE BODY AND INTAKE MANIFOLD

1. Intake manitold

2. Intake manifold gasket

3. Throttle body

4. Fuel delivery pipe

5. EGR valve {if equippad)

6. Intake manifold rear stiffener
7. Intake manifold front stiffener

REMOVAL

1) Relieve fuel pressure according to fuel pressure relief procedure
described in Section 6.

2) Disconnect negative cable at battery.

WARNING:
To help avoid danger of being burned, do not remove

s 3) Drain coolant.
O L

7 NE drain plug and radiator cap while engine and radiator are
ezt il n\\\\_\\%\\\\\\ |::1 still hot. Scalding fluid and steam can be blown out under
LQ pressure if plug and cap are taken off too soon.
—_———— ] 5 o

4) Remove air cleaner cutlet hose.

5) Disconnect following electric lead wires:
® EGR valve coupler (if equipped)
e |AC valve coupler
® TP sensor coupler
® EVAP solenoid purge valve coupler
® Ground terminal from intake manifold
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6) Disconnect accelerator cable and A/T throttle cable (For A/T
vehicle) from throttle body.

7) Disconnect following hoses:
® Brake booster hose from intake manifold
o PCV hose from intake manifold
® Fuel pressure regulator vacuum hose from intake manifold
@ Canister purge hose from EVAP canister purge valve
® Water hoses from throttle body and water bypass pipe
# Breather hose from throttie body
e FFuel feed hose and return hose from each pipe

8) Remove fuel delivery pipe with fuel injectors from cylinder
head.

9) Remove intake manifold front stiffener and rear stiffener.

10) Detach water pipe from intake manifold.

11) Remove intake manifold from cylinder head, and then its gas-
ket.

INSTALLATION

Reverse removal procedure for installation noting the followings.

e Use new intake manifold gasket.

o |nstall fuel delivery pipe with fuel injectors to cylinder head refer-
ting to “Fuel Injector Installation” in Section 6E1.

¢ Adjust accelerator cable play and A/T throttle cable play (for ve-
hicle with A/T), referring to Section 6E1.
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e Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.

® Refill cooling system, referring to Section 6B.

e Upon completion of installation, turn ignition switch ON but en-
gine OFF and check for fuel leaks.

o Finally, start engine and check for engine coolant leaks.
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EXHAUST MANIFOLD

. Exhaust manifold

. Exhaust manifold gasket

. Heated oxygen sensor {if equipped)
. Exbhaust manifold upper cover

. Exhaust manifold stiffener

Oy QOO =

1. Heated oxygen 2. Exhaust manifold upper
Sensor coupler cover

1. Exhaust manifold stiffener

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-
ter system cools down.

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect heated oxygen sensor coupler (if equipped) and de-
tach it from its stay.

3) Remove upper cover of exhaust manifold.

4) Remove exhaust manifold stiffener.
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1. Exhaust manifold
2. Exhaust manifoid
gasket

1. Exhaust No.1 pipe

5} Remove or disconnect exhaust No.1 pipe from exhaust man-
ifold.

6) Remove exhaust manifold and its gasket from cylinder head.

INSTALLATION
1) Install new gasket to cylinder head.

2) Install exhaust manifold.
Tighten manifold boits and nuts to specified torque.

3) Install seal ring and install exhaust No.1 pipe to exhaust man-
ifold.
Before installing seal ring, check it for deterioration or damage,
and replace as necessary.
Tighten pipe fasteners to specified torque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 1b-ft)
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4) Install exhaust manifold stiffener.
Tighten exhaust manifold stiffener nut and bolt to specified
torque.

5) Install upper cover to exhaust manifold.
6) Connect heated oxygen sensor coupler and fit coupler to brack-
et securely (if equipped).

1. Heated oxygen 2. Exhaust manifold
sensor coupler upper cover

7) Connect negative cable at battery.
8) Check exhaust system for exhaust gas leakage.
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1. Qillevel gauge
2. Breather hose
3. PCV hose

28te)
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1. Cylinder head cover

2. Cylinder head cover
gasket

3. O-ring

4. Cylinder head
side seal

1. Sealwasher
(8) 2. Oillevel gauge
3. Accelerator cable

CYLINDER HEAD COVER

REMOVAL

1) Disconnect negative cable at battery.
2} Disconnect ignition coil couplers.

3) Remove ignition coils.

4) Disconnect accelerator cable from clamp (For LH steering ve-
hicle only).

5) Remove oil level gauge.

6) Disconnect breather hose and PCV hose from cylinder head
cover.

7) Remove cylinder head cover.

INSTALLATION

1) Remove oil, old sealant, and dust from sealing surfaces on cylin-
der head and cover. After cleaning, apply sealant “A” to cylinder
head sealing surface area as shown in figure.

“A”: Sealant 99000-31150

2) Install O-rings and cylinder head cover gasket to cylinder head
cover.

NOTE:
Be sure to check each of these parts for deterioration or any
damage before installation and replace if found dechtive.

3) Install cylinder head side seal and cylinder head cover to cylin-
der head.

4) Tighten nuts in such order as indicated in figure a little at a time
till they are tightened to specified torque.
® Use new seal washers.
Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
5) Install ignition coils and connect ignition coil couplers.
6) Install oil level gauge.
7) Connect breather hose and PCV hose to cylinder head cover.
8) Connect accelerator cable to clamp (For LH steering vehicle
only).
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OIL PAN AND OIL PUMP STRAINER

. Cilpan

. Sirainer

. O-ring

. Gasket

. Drain plug

(S S N

1. Differential housing
2. Differential

3. Qilpan
4. Steering gear box

1. Qil pump
2. Oil pump strainer

REMOVAL

1) Remove oil level gauge.

2) Raise vehicle and remove both front wheels.

3) Remove steering gear box from vehicle referring to “Steering
Gear Box Removal” in Section 3B1.

4) Remove front differential housing with differential from chassis.
Refer to Section 7E for removal.

5) Drain engine oil by removing drain plug.
6) Remove transmission stiffener if equipped.
7) Remove clutch (torque converter) housing lower plate.

8) Remove oil pan and oil pump strainer from crankcase.




ENGINE MECHANICAL (J20 ENGINE) 6A4-17

CLEAN
1) Inside of oil pan and oil pump strainer screen.

2) Clean sealing surface on oil pan and crankcase.
Remove oil, old sealant, and dust from sealing surface.

INSTALLATION
1) Tofacilitate and ensure installation of oil pan, increase clearance
" between engine and vehicle body according to following proce-
dure.
a. Disconnect exhaust pipe from exhaust manifold.
b. Remove engine mounting nuts (Right & Left).
¢. Using engine support jack, hoist engine 2 — 3cm (about 1 in).

CAUTION:
Do not hoist engine more than instructed above. That
may cause trouble to engne or transmission.

2) Apply sealant continuously to oil pan mating surface as shown
in figure,

“A” Sealant: 99000-31150

1. Qilpan




6A4-18 ENGINE MECHANICAL {J20 ENGINE)

3) Instail O-rings in the position as shown in figure and install oii

(a) 2 pump strainer to oil pump.
// Tighten strainer bolts first and then bracket bolt to specified
- /1 torque.
6( ﬁ\\??[ﬂiﬁi 7;@, bﬁ Tightening Torque
2 - ‘ (a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)
f (b): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

4) After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.

Tighten bolts and nuts to specified torque.

Tightening Torque
(c): 11 N-m (1.1 kg-m, 8.0 Ib-ft)

5) Lower engine and tighten engine mounting nuts to specified
torque referring to “Engine Assembly Installation” in this sec-

. Qil pump tion

. O-ring ’

. Oil pump strainer

. Qil pan

WO

6) Install gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
7) Install clutch (torque converter) housing iower plate.
8) Connect exhaust pipe to exhaust manifold referring to Section

6K.
1. Oilpan 9) Install transmission stiffener to transmission and cylinder block
2. Drain plug if equipped ]

10) Install front differential housing according to installation proce-
dure described in Section 7E.

11) Refill front differential housing with gear oil, referring to Section
7E.

12) Install steering gear box to vehicle referring to “Steering Gear
Box [nstallation” in Section 3B1.

13} Install oil level gauge.

14) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section 0B.

15) Refill power steering system with specified fluid referring to
Section 3B1.

16) Verify that there is no engine oil leakage, differential oil leakage
and power steering fluid leakage at each connection.
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OIL PUMP

1. Cylinder block

2. Qil pump

3. Oil pump sprocket

4, Qil pump sprockel cover

1. Lower crankcase
2. Qi pump

<

1. Oil pump case No.1
2. Qil pump case No.2
3. Quter rotor

2 i
&’?" o 3
A
3
4
5
[

4, Relief valve
5. Relief spring
6. Retainer

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Remove oil pan and oil pump strainer.
Refer to item “OlL PAN AND OIL PUMP STRAINER" in this sec-
tion.

4) Remove oil pump sprocket cover.

5) Remove oil pump from lower crankcase.

CAUTION:

Don’t remove sprocket out of oil pump. Or damage of oil
pump center shaft and abnormal operation of oil pump
could resulit.

DISASSEMBLY
® Disassemble oil pump as shown in figure.

INSPECTION

e Check outer rotor, inner rotor and oil pump cases for excessive
wear or damage.

o Check relief valve for excessive wear or damage.

NOTE:
If any repair is required on outer rotor, inner rotor and oil
pump cases, replace them as an assembly.
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1. Oil pump case No.1
2. Outer rotor

3. Inner rotor

4. Thickness gauge

Wb =

. Qil pump casa No.{
. Outer rotor

. Inner rotor

. Thickness gauge

. Straightadge

® Measure free length and tension of oil relief spring.

ltem Standard

63.5 mm

Spring free length (2.51n.)

86.0 N for
52.0 mm
8.6 kg for
52.0 mm
62.2 b/
2.05in.

Spring preload

® Measure clearance of oil pump rotor and oil pump case.

Radial Clearance

Check radial clearance between outer rotor and case, using thick-
ness gauge.
If clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between
outer rotor and case: 0.15 mm (0.0059 in.)

Side Clearance

Using straightedge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.11 mm (0.0043 in.)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.

2) Apply thin coat of engine oil to inner and outer rotors, and inside
surfaces of oil pump case.

3) Install outer rotor to pump case No.1.
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4. Oll pump case No.2

2. Reliefspring 5. Qil pump case pin

1. Lower crankoase

4) Install relief valve, relief spring and retainer to oil pump case
No.2.
Tighten retainer to specified torque.

Tightening Torque
(a): 29 N-m (2.9 kg-m, 21.0 |b-ft)

5) Install oil pump case pins to oil pump case No.2.

6) Assemble oil pump. After assembling oil pump check to be sure
that rotor turns smoothly by hand.

Tightening Torque
(a): 12 N-m (1.2 kg-m, 9.0 |b-ft)

INSTALLATION
1) Install il pump to lower crankcase and tighten bolts to specified
torgue.

NOTE:
When installing oil pump, be careful not to allow pins to fall
off.

Tightening Torque
(a): 27 N'm (2.7 kg-m, 19.5 Ib-ft)

2) Install oil pump sprocket cover and tighten bolts to specified
forque.

Tightening Torgque
(a): 11 N'-m (1.1 kg-m, 8.0 Ib-ft)

3) Install oil pan and oil pump strainer. Refer to “OIL PAN AND OIL
PUMP STRAINER” in this section.

4) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section 0B.

5) Connect negative cable at battery.

8) After completing installation, check oil pressure by running en-
gine. Refer to “OIL PRESSURE CHECK” in this section.
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TIMING CHAIN COVER

. Cylinder head cover

. Cylinder head cover
gasket

. Cylinder head side seat

C-ring

Oil pan

Qil pump strainer

. Timing chain cover

. Crankshaft pulley

. Crankshaft pulley bolt

. Qil seal

a_

10
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REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove oil pan and oil pump strainer.
Refer to item “OlL PAN AND OIL PUMP STRAINER" in this
section for removal,

5) Remove cylinder head cover.
Refertoitem “CYLINDER HEAD COVER” in this section for re-
moval.

8) Remove water bypass pipe and bypass hose No.2.

7) Remove cooling fan and fan shroud referring to Section 6B.
And then remove cooling fan belt and cooling fan pulley.

8) Remove generator belt by turning generator belt tensioner
center bolt clockwise to loosen tension of generator belt. Refer
to Section 6H for removal.

9) Remove water pump pulley.

10) Remove generator belt tensioner.

1. Water bypass pipe 4. Water pump pulley
2. Water bypass hose No.2 5. Generator belt
3. Cooling fan pulley tensioner
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. Generator belt
idler pulley

. A/C compressor
bracket

3. Radiator outlet hose

1. Crankshaft pulley
2. Bolt
3. Wrench

1. Crankshait pulley

1. Timing chain cover
2. Qil seal

11) Remove generator belt idler pulley.

12) Disconnect radiator outlet hose from thermostat cap.

13) With hoses connected, detach A/C compressor from com-
pressor bracket if equipped.

14} Remove A/C compressor bracket if equipped.

15) Remove crankshalft pulley bolt.
To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it as shown in figure.

Special Tool
(A): 09917-68221

NOTE:
Be sure to use the following bolt for fixing special tool to
crankshaft pulley.

Bolt size: M8, P1.25 £ =45 mm

Strength: 7T

16) Remove crankshaft pulley.
If itis hard to remove, use special tools (Steering wheel remov-
er and Bearing puller attachment) as shown in figure.
If bolts of steering wheel remover are too long, replace them
with those of suitable length.

Special Tool
(A): 09944-36011
(B): 09926-58010

17) Remove timing chain cover.

CLEAN

e Clean sealing surface on timing chain cover, crankcase, cylinder
bicck and cylinder head.
Remove oil, old sealant, and dust from sealing surface.

INSPECTION
® Check oil seal lip for fault or other damage.
Replace as necessary.

NOTE:

When installing new oil seal, tap it in until its surface is flash
with edge of timing chain cover.

To install oil seal, use special tool (bearing instalter).

Special Tool
(A): 09913-75510
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1. Timing chain cover
2. Nut
3. Bolt

1. Crankshaft pulley
2. Bolt
3. Wrench

&L

INSTALLATION

Reverse removal sequence to install timing chain cover noting fol-
lowing points.

1) Apply sealant “A” and “B” to area as shown in figure.

“A”: Sealant 99000-31250
“B”: Sealant 99000-31140

> 3mm (0.121in.)
> 2mm (0.08 in.)
" 6 mm (0.24 in.)
: 16 mm (0.63in.)
"> 14 mm (0.55 in.)
)
)

" 65 mm (2.56 in.

: 73 mm (2.87 in.

: 4mm (0.16in.)
Timing chain cover
Cylinder head
Cylinder block
Cylinder head gasket
Rub into

Jig

: View A

F|g| 5| | q| g

LRl Il Bl N

=

2) Apply engine oil to oil seal lip, then install timing chain cover.
Tighten bolts and nut to specified torque.

NOTE:

Before installing timing chain cover, check that pin is
securely fitted.

Tightening Torque
(a): 11.0 N-m (1.1 kg-m, 8.0 Ib-ft)

Install crankshaft pulley.

To lock crankshaft pulley, use special tool (camshaft pulley
holder) with it at shown in figure.

Special Tool
(A): 09917-68221

NOTE:
Be sure to use the following bolt for fixing special tool
to crankshaft pulley.
Bolt size: M8, P1.25 / =45 mm
Strength: 7T
Tightening Torque
(a): 150 N-m (15 kg-m, 108.5 Ib-ft)
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. Generator belt
idler pulley

. A/C compressor
bracket

. Radiator cutlet hose

1. Water bypass pipe
2. Water bypass hose
No.2

3. Water pump pulley
4. Generator beit
tensioner

4) Install A/C compressor bracket if equipped.
Tighten bracket bolts to specified torque.
Tightening Torque
(a): 55 N-m (5.5 kg-m, 40.0 [b-ft)

5) Install generator belt idler pulley.

Tighten nut to specified torque.
Tightening Torque
(b): 45 N-m (4.5 kg-m, 33.0 Ib-ft)
6) Connect radiator outlet hose to thermostat cap.

7) Install generator belt tensioner.
Tighten bolts to specified torque.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.5 1b-ft)

8) Install water pump pulley.
9} Install generator belt by turning generator beit tensioner center
bolt clockwise to loosen tension of generator belt.
10} Install cooling fan belt, fan pulley, cooling fan and shroud.
11) Install bypass pipe and water bypass hose No.2.

12) install cylinder head cover.

Refer to item “CYLINDER HEAD COVER” in this section for
installation.

13) Install oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL PUMP STRAINER” in this
section for installation.

14) Adjust cooling fan belt tension.

Refer to Section 6B for adjusting procedure.

15) Refill cooling system with coolant, front differential with gear oil,
engine with engine oil and power steering system with speci-
fied fluid.

16) Verify thatthere is no coolant leakage, cil leakage, power steer-
ing fluid leakage and exhaust gas leakage at each connection.
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2ND TIMING CHAIN AND CHAIN TENSIONER

. 2nd timing ¢hain

. Timing chain tensioner adjuster No.2
. Intake camshaft timing sprocket

. Exhaust camshaft timing sprocket

. ldler sprocket

. Timing chain guide No.2

. Tensioner adjuster No.2 gasket

NOU B R =-

1. Timing marks of intake camshaft timing sprocket
2. Timing marks of exhaust camshait timing sprocket
3. Arrow mark on idler sprocket

4. Timing marks of crankshaft timing sprocket

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine ail.

3) Drain coolant,

4) Remove oil pan and oil pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER” in this sec-
tion for removal.

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER?” in this section for re-
moval.

6) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER” in this section for remov-
al,

7) Turn crankshaft to meet following condition.
e Key (1) on crankshaft position as shown.
e Arrow mark on idier sprocket (2) points upward vertically.
® The marks on sprockets (3) match with marks on cylinder

head.

Note that this step must be followed for reinstallation of timing
chain.
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1. Timing chain tensioner
adjuster No.2

1. Intake camshaft timing sprocket
2. Exhaust camshaft timing sprocket
3. Hexagonal part of camshait

8) Remove timing chain tensioner adjuster No.2.
To remove it, slacken 2nd timing chain by turning intake cam-
shaft counterclockwise a little while pushing back pad.

9) Remove intake and exhaust camshaft timing sprocket bolts.
To remove it, fit a spanner to hexagonal part at the center of
camshaft to hold it stationary.

10} Remove camshaft timing sprockets and 2nd timing chain.

1.

2

Camshatts (IN & EX) allowable turning range . . . . .
By knock pin on camshaft within 15° from mark

on ¢ylinder head on beth right and left

Crankshaft allowable turning range . . . ...

By key on crankshatft, within 80° from mark on
cylinder block on both right and left

CAUTION:

After 2nd timing chain is removed, never turn intake cam-
shaft, exhaust camshaft and crankshaft independently
more than such an extent as shown. If turned, interference
may occur between piston and valves and valves them-
selves, and parts related to piston and valves may be dam-
aged.
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2

1. Timing chain guide No.2
2. Shoe

1. Shoe

INSPECTION

Timing Chain Guide No.2
o Check shoe for wear or damage.

Camshaft Sprocket
® Check teeth of sprocket for wear or damage.

Timing Chain
¢ Check timing chain for wear or damage.

Tensioner Adjuster No.2
® Check shoe for wear or damage.
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1. Crank timing sprocket key
2. Timing mark

1
2. Knock pin of intake camshaft
3. Knock pin of exhaust camshatt
4. Timing mark of intake side

5. Timing mark of exhaust side

1. Yellow plate
2. Match mark of 2nd timing chain {Arcow mark)

1. Dark blue
2. Arrow mark on intake camshaft timing sprocket
3. Arrow mark on exhaust camshaft timing sprocket

INSTALLATION
1} Check that crank timing sprocket key is in match with timing
mark on cylinder block as shown in figure.

2) Checkthat arrow mark onidler sprocket faces upward as shown
in figure.

3) Check that knock pins of intake and exhaust camshafts are
aligned with timing marks on cylinder head as shown in figure.

4) Install 2nd timing chain by aligning yellow plate of 2nd timing
chain with arrow mark on idler sprocket.

5) Instali sprockets to intake and exhaust camshafts by aligning
dark blue plate of 2nd timing chain with arrow marks on intake
sprocket and exhaust sprocket respectively.

CAUTION:
Do not turn camshaft more than allowable turning range.
if turned excessively, valve and piston may get damaged.

NOTE:
As an arrow mark is provided on both sides, camshaft tim-
ing sprocket has no specific installation direction.
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1. Intake camshaft timing sprocket
2. Exhaust camshaft timing sprocket

1. Ptunger
2. Body
3. Stopper

1. Timing chain tensioner adjuster No.2

2. Stopper

6) Install intake and exhaust camshaft timing sprocket bolts.
Toinstall it, fit a spanner to hexagonal part at the center of cam-
shaft to hold stationary.

Tightening Torque
(a): 80 N-m (8.0 kg-m, 57.5 Ib-ft)

7) Push back plunger into tensioner body and hold it with stopper
at the position by inserting stopper into body.

8) Install timing chain tensioner adjuster No.2 with gasket.

Tightening Torque
(a): 11 N'm (1,1 kg-m, 8.0 Ib-ft)
(b): 45 N-m (4.5 kg-m, 33.0 Ib-ft)

9) Pull out stopper from timing chain tensioner adjuster No.2.
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. Crank timing sprocket key
. Timing mark for crank timing sprocket key
. Timing mark on intake camshaft timing sprocket

. Timing mark for intake camshaft timing sprocket
. Timing mark on exhaust camshaft timing sprocket
. Timing mark for exhaust camshaft timing sprocket

10) Turn crankshaft two rotations clockwise then align timing mark
on crankshaft and timing mark on cylinder block as shown in
figure.

Check that timing marks of cylinder head and cylinder block are
in match with match marks on sprockets respectively.

11) Apply oil to timing chains, tensioner, tensioner adjusters,
sprockets and guides.

12) Install timing chain cover.

Refertoitem “TIMING CHAIN COVER” in this section for instal-
lation.

13) Install cylinder head cover.

Refer to item “CYLINDER HEAD COVER” in this section for
installation.

14) Install oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL PUMP STRAINER” in this
section installation.

15) Install cooling system and other parts.

16) Refill cooling system with coolant, front differential with gear oil,
engine with engine oil and power steering system with speci-
fied fluid.

17) Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.
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1ST TIMING CHAIN AND CHAIN TENSIONER

6 & Q " =
@ .
’ \@l 6¢ . 1sttiming chain

. Idler sprocket

. Idler sprocket shaft

. Crankshaft timing sprocket

. Timing ¢hain tensioner

. Timing ¢hain tensioner adjuster No.1
. Timing chain guide No.1

1
2
3
4
5
6
7

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3} Prain coolant.

4} Remove oil pan and oil pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER” in this sec-
tion for removal.

5) Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER” in this section for re-
moval.

6) Remove timing chain cover.
Refertoitem “TIMING CHAIN COVER” in this section for remov-
al.
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7) For reinstallation of timing chain, turn crankshaft so that timing
marks on cylinder head and cylinder block match with those on
sprockets as shown in figure.

8) Remove 2nd timing chain.

Refer toitem “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for removal.

9) Remove timing chain guide No.1.
10) Remove timing chain tensioner adjuster No.1.
11} Remove timing chain tensioner.
12) Remove idler sprocket and 1st timing chain.
13} Remove crankshait timing sprocket.

1. Timing ¢hain guide No.1
2. Timing chain tensioner adjuster No.1
3. Timing chain tensioner

INSPECTION

1
Timing Chain Guide No.1
® Check shoe for wear or damage.

1. Timing chain guide No.1

Timing Chain Tensioner
# Check shoe for wear or damage.

1. Shoe
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1. Bush

1. Latch
2. Toeth surface

Crankshaft Timing Sprocket
® Check teeth of sprocket for wear or damage.

Idler Sprocket
® Check teeth and bush of sprocket for wear or damage.

1st Timing Chain
® Check timing chain for wear or damage.

Timing Chain Tensioner Adjuster No.1

® Check that latch and tooth surface are free from damage and
latch functions properly.
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1. Crank timing sprocket key
2, Timing mark

3. Cylinder block
4. Mark

1. Crankshaft
2. Crankshaft timing sprocket

9]
4
2
9]

2 =
O
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3. 1sttiming chain
4. Dark blue plate

1. Idler sprocket
2, Match mark on idler sprocket

W
al [\

1. Crankshaft timing sprocket
2. Match mark

3. 1sttiming chain
4. Yellow plate

1. Timing chain tensioner

2. Spacer

INSTALLATION
1) Check that crank timing sprocket key is in match with timing

mark on cylinder block.

2) Install crankshaft timing sprocket as shown in figure.
Match mark faces to chain cover.

3) Apply oil to bush of idler sprocket.

4) Install sprocket shaft and idler sprocket.

5) Install 1st timing chain by aligning dark blue plate of 1st timing
chain and match mark on idler sprocket.

6) Bring yellow plate of 1sttiming chain into match with match mark
on crankshaft timing sprocket.

7) Install timing chain tensioner as shown in figure.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.5 Ib-ft)
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1. Plunger
2. Latch
3. Bogy

4. Stopper

'a 2

1. Timing chain tensioner adjuster No.1
2. Timing chain tensioner
3. Stopper

1. Timing chain guide No.1
2. Spacer

1. Mateh mark on idler sprocket

2. Dark blue plate

3. Mateh mark on crank timing sprocket
4. Yellow plate

8) With latch of tensioner adjuster No.1 returned and plunger
pushed back into body, hold it at the position by inserting stop-
per between latch and body.

9) Install timing chain tensioner adjuster No.1.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

10) Pull out stopper from adjuster No.1.

11) Install timing chain guide No.1.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

12) Check that dark blue and yellow plate of 1st timing chain are
in match with match marks on sprockets respectively.
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13) Install 2nd timing chain.

Refer to item “2ND TIMING CHAIN AND CHAIN TENSIONER"
in this section for installation.

14) Install timing chain cover.

Refer to item “TIMING CHAIN COVER” in this section forinstal-
lation.

15) Install cylinder head cover.

Refer to item “CYLINDER HEAD COVER?” in this section for
installation.

16) Install oil pan and oil pump strainer.

Refer to item “OIL PAN AND OIL PUMP STRAINER” in this
section for installation.

17) Install cooling system and other pars.

18) Refill cooling system with coolant, front differential with gear oil,
engine with engine oil and power steering system with speci-
fied fivid.

19) Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.
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CAMSHAFTS AND VALVE LASH ADJUSTERS

1. Intake camshaft

2. Exhaust camshatft

3. Camshaft housing

4. Intake camshaft housing
5. Exhaust camshaft housing
6. Valve lash adjuster

7. CMP sensor

8. Qil relief valve

9. Timing chain guide No.2

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coclant.

4) Remove oil pan and oil pump strainer.
Refer to item “OIL PAN AND OIL PUMP STRAINER” in this sec-
tion for removal,

5} Remove cylinder head cover.
Refer to item “CYLINDER HEAD COVER” in this section for re-
moval.

6) Remove timing chain cover.
Refer to item “TIMING CHAIN COVER” in this section for remov-
al.

7} Remove 2nd timing chain.
Refer to item "2ND TIMING CHAIN AND CHAIN TENSIONER"
in this section for removal.

8) Remove CMP sensor.
Refer to Section 6F2 for CMP sensor removall,



ENGINE MECHANICAL (J20 ENGINE) 6A4-39

Don't apply force

1. Engine oil
2. Valve lash adjuster

9) After removing 2nd timing chain, set key on crankshaft in posi-
tion as shown by turning crankshaft. This is tc prevent interfer-
ence between valves and piston.

10) Loosen camshaft housing bolts in such order as indicated in
figure and remove them.

11} Remove camshaft housings.

12) Remove camshafts.

13) Remove valve lash adjusters.

NOTE:

e Never disassemble hydraulic valve lash adjuster.

¢ Don’t apply force to hody of adjuster, oil in high pressure
chamber in adjuster will leak.

» Immerse removed adjuster in clean engine oil and keep it
there till reinstalling it so as to prevent oil leakage. If it is
left in air, place it with its bucket body facing down. Don’t
place on its side or with bucket body facing up.

INSPECTION

Cam Wear
Using a micrometer, measure cam height. If measured height is be-
low its limit, replace camshaft.

Cam height Standard Lirnit
Intake cam 40.402 — 40.562 mm 40.202 mm
{1.5906 — 1.5969 in.) {1.5827 in.)
Exhaust cam 39.921 — 40.081 mm 39.721 mm
(1.5717 —1.5780 in.) (1.5638 in.)
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Camshaft Runout

Set camshaft between two “V” blocks, and measure its runout by
using a diat gauge.

If measured runout exceed below specified limit, replace camshaft.

Runout limit 0.10 mm (0.003%9 in.)

Camshaft Journal Wear

Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.

If any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housings.

Check clearance by using gaging plastic. The procedure is as fol-

lows.

1) Clean housings and camshaft journals.

2) Make sure that all valve lash adjusters are removed and install
camshaft to cylinder head.

3) Place a piece of gaging plastic the full width of journal of cam-
shaft (parallel to camshaft).

4} Install camshaft housing.

5} Tighten camshaft housing bolts in such order as indicated in fig-

ﬁ@ ure a little at a time till they are tightened to specified torque.

== uwuw—‘—“@M@' - NOTE:
Do not rotate camshaft while gaging plastic is installed.

(a)
: Tightening Torque

(a): 11 N'm (1.1 kg-m, 8.0 1b-ft)

6) Remove housing, and using scale on gaging plastic envelop,
measure gaging plastic width at its widest point.

Standard Limit
Journal 0.020 — 0.074 mm 0.12 mm
clearance (0.0008 - 0.0029 in.) {0.0047 in.)

1. Gaging plastic
2, Scale
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If measured camshaft journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshaft journal.
Replace camshaft or cylinder head assembly whichever the differ-
ence from specification is greater.

Item Standard
Camshaft journal 26.000 — 26.033 mm
bore dia. (IN & EX) (1.0236 — 1.0249 in.)
Camshaft journal 25.959 — 25.980 mm
O.D. (IN & EX) (1.0220 — 1.0228 in.)

Wear of Hydraulic Valve Lash Adjuster
Check adjuster for pitting, scratches, or damage.
If any malcondition is found, replace.

Measure cylinder head bore and adjuster outside diameter to deter-
mine cylinder head-to-adjuster clearance. If clearance exceeds
limit, replace adjuster or cylinder head.

ltem Standard Limit

Hydraulic valve
lash adjuster 30.959 — 30.975 mm _

o0 (1.2189 — 1.2194 in.)
Cylinder head 31.000 - 31.025 mm _
bore (1.2205 - 1.2214 in.)

Cylinder head
to adjuster
clearance

0.025 — 0.066 mm 0.15 mm
(0.0010 — 0.0025 in.) (0.0059 in.)
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1. Cylinder head
2. Oil hole

1. Crank timing sprocket
key
2. Timing mark

. Knock pin of intake camshaft
. Knock pin of exhaust camshaft

. Match mark for intake camshait

. Match mark for exhaust camshait

00 B -

Qil relief valve
Check oil relief vaive for clogging and ball for being stuck.

INSTALLATION

1) Before installing vaive lash adjuster to cylinder head, fill oil pas-
sage of cylinder head with engine oil according to following pro-
cedure.
Pour engine oil through oil holes and check that oi! comes out
from cil holes in sliding part of valve lash adjuster.
Perform this check on both intake and exhaust sides.

2) Install valve lash adjusters to cylinder head.
Apply engine oil around valve lash adjuster and then install it to
cylinder head.

3} Match key on crankshaft to timing mark as shown in figure.

4) Install camshafts.
Apply oil to sliding surface of each camshaft and camshaft jour-
nal then install them by aligning match marks on cylinder head
and pins on camshafts as shown in figure.

NOTE:
Install camshatit in such direction that its end with groove
for CMP sensor installation comes to exhaust side.
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1. Intake camshaft
. 2. Exhaustcamshaft
3. Pininstallation position

I:  Intake side
E: Exhaust side

Paosition from timing chain side

Timing chain side

1. Stud bolt
2. Timing chain guide

5} Install camshaft housing pins as shown in figure.
6) Apply sealant “A” to exhaust camshaft end housing sealing
surface area as shown in figure.

“A”: Sealant 99000-31150

7) Check position of camshaft housings.
Embossed marks are provided on each camshaft housing, in-
dicating position and direction for installation. Instali housings
as indicated by these marks.

8) After applying il to housing bolts, tighten them temporarily
first. Then tighten them by following sequence as indicated in
figure. Tighten a little at a time and evenly among bolts and re-
peat tightening sequence two or three times before they are
tightened to specified torque.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 lb-ft)

9) Install CMP sensor.
Refer to Section 6F2 for CMP sensor installation.

10) Install 2nd timing chain.

Referto item “2ND TIMING CHAIN AND CHAIN TENSIONER”
in this section for installation.

11) Install timing chain cover.

Refertoitem “TIMING CHAIN COVER?” in this section for instal-
lation.

12) Install cylinder head cover. Refer to item “CYLINDER HEAD
COVER? in this section for installation.

13) Install oif pan and oil pump strainer.

Refer to item “OIL PAN AND QIL PUMP STRAINER” in this
section for installation.

14} Install cooling system and other parts.

15} Refill cooling system with coolant, front differential with gear oil,
engine with engine oil and power steering system with speci-
fied fluid.

16} Verify that there is no coolant leakage, power steering fluid
leakage, exhaust gas leakage and oil leakage at each connec-
tion.

17) Checkignition timing and adjust as necessary, referring to Sec-
tion 6F2.
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CAUTION:

o Don’t turn camshafts or start engine (i.e., valves should
not be operated) for about half an hour after reinstalling
hydraulic valve lash adjusters and camshafts, As it takes
time for valves to settle in place, operating engine within
half an hour after their installation may cause interference
to occur between valves themselves or valves and piston.

o [f air is trapped in valve lash adjuster, valve may make tap-
ping sound when engine is operated after vaive lash ad-
juster is installed. In such a case, run engine for about half
an hour at about 2,000 r/min., and then air will be purged
and tapping sound will cease. Should tapping sound not
cease, it is possible that valve lash adjuster is defective.
Replace it if defective.

If defective adjuster can’t be located by hearing among 16

of them, check as follows.

1) Stop engine and remove cylinder head cover.

2) Push adjuster downward by hand (with less than 20 kg
or 44 |bs force) when cam crest is not on adjuster to be
checked and check if clearance exists between cam
and adjuster. If it does, adjuster is defective and needs
replacement.
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VALVES AND CYLINDER HEAD

. Cylinder block

. Cylinder head

., Cylinder head gasket
Intake valve

. Exhaust valve

. Valve spring seat

. Valve stem seal

. Valve spring {outer)
. Valve spring (inner)
. Valve spring retainer
. Vaive cotter

. Hydraulic valve

lash adjuster

- A ek

-
«

. Valve guide
“A”: Apply sealant (SUZUKI BOND 14. Water outlet pipe

No. 1215, 98000-31110) to thread 15, Water outlet cap

REMOVAL

1) Relieve fuel pressure according to procedure desctibed in Sec-
tion 6.

2) Disconnect negative cable at battery.

3) Drain engine oil.

4) Drain coolant.

5) Remove strut tower bar.

6) Remove air cleaner outlet hose.




6A4-46 ENGINE MECHANICAL (J20 ENGINE)

7) Disconnect following electric lead wires:
¢ EGR valve coupler (if equipped)
® |AC valve coupler
o TP sensor coupler
® EVAP solenoid purge valve coupler
¢ Ground terminal from intake manifold
® Heated oxygen sensor coupler (if equipped)
¢ CMP sensor coupler
@ ECT sensor coupler
® Injector wire harness coupler
e Ground wire at the coupler
@ Ignition coils couplers
@ Wire harness clamps

8) Disconnect accelerator cable and A/T throtile cable (for ve-
hicle with A/T) from throttie body.
9) Disconnect following hoses:
* Brake booster hose from intake manifold
® Canister purge hose from EVAP canister
& Water hose from bypass pipe
¢ Fuel feed hose and return hose from each pipe
o Heater hose from heater outlet pipe
® Radiator inlet hose from water outlet pipe
10) Remove intake manifold rear stiffener.
11) Detach water pipe from intake manifold.

12) Remove cylinder head cover, oil pan, timing chain cover, 2nd
and 1st timing chains, camshafts and valve lash adjusters re-
ferring to item “CAMSHAFTS AND VALVE LASH AD-
JUSTERS” in this section.
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13) Disconnect exhaust No. 1 pipe from exhaust manifold.

1. Exhaust No.1 pipe

14) Remove exhaust manifold stiffener.

15) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

NOTE:
Don’t forget to remove bolt (M6) shown in figure.

1. Crankshaft pulley side
2. Flywheel side
3. Bolt (M6)

16) Check all around cyiinder head for any other parts required to
be removed or disconnected and remove or disconnect what-
ever necessary.

17) Remove cylinder head with intake manifold, exhaust manifold
and water outlet pipe. Use lifting device if necessary.
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(™

1. Valve cotter

1. Valve stem seal
2. Valve spring seat

DISASSEMBLY

1) When servicing cylinder head, remove intake manifold, injec-
tors, exhaust manifold, water outlet pipe and water outlet cap
from cylinder head.

2) Using special tools, compress valve springs and then remove
valve cotters by using special tcol.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84511

3) Release special tool, and remove spring retainers and valve
springs.
4) Remove valve from combustion chamber side.

5) Remove valve stem seal from valve guide, and then valve spring
seat.

NOTE:
Do not reuse seal once disassembled. Be sure to use new
seal when assembling.

8) Using special tool (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.

Special Tool
(A): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

7) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original posi-
tions.
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1. Valve head thickness
2. 45°

item Standard Limit
In 1.0 mm 0.6 mm
~ | (0.039in.) (0.024 in.)
2\/ ] | ! Ex 1.2 mm 0.7 mm
{0.047 in.) {0.028 in.)

INSPECTION

Valve Guides

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance. Be sure
to take reading at more than one place along the length of each
stem and guide.

If clearance exceeds limit, replace valve and valve guide.

Item Standard Limit
In 5.965 — 5.980 mm N
Valve stem {0.2348 — 0.2354 in.)
diameter Ex 5.940 - 5.955 mm _
(0.2339 — 0.2344 in.)
Valve guide In & 6.000-6.012 mm _
1.D. Ex | (0.2362-0.2366 in.)
In 0.020 - 0.047 mm 0.07 mm
Sﬁ?dfg""' (0.0008 — 0.0018 in.) | (0.0027 in.)
(0.0018 — 0.0028 in.) | {0.0035 in.)
Valves

® Remove all carbon deposits from valves.

¢ Inspect each valve for wear, burn or distortion atits face and stem,
replace as necessatry.

e Measure thickness of valve head. If measured thickness exceeds
limit, replace valve.

® Inspect valve stem end face for pitting and wear. If pitting or wear
is found there, valve stem end may be resurfaced, but not too
much to grind off its chamber. When it is worn out too much that
its chamber is gone, replace valve.

e Check each valve for radial runout with a dial gauge and “V” block.
To check runout, rotate valve slowly. If runout exceeds its limit, re-
place valve.

Limit on valve head radial runout:
0.08 mm (0.003 in.)
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1. Valve seat cutter

459 45°
— 15°

® Seating contact width:
Create contact pattern on each valve in the usual manner, i.e. by
giving uniform coat of marking compound to valve seat and by ro-
tatingly tapping seat with valve head. Valve lapper (tool used in
valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within
specified range.

Standard seating width In 11-1.3mm
fovealed by contactpatiem =" (0.0433 - 0.0512 n.)

® Valve seat repair:

A valve seat not producing a uniform contact with its valve or

showing width of seating contact that is out of specified range

must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1) EXHAUST VALVE SEAT: Use valve seat cutters to make two
cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for valve seat:
1.1 = 1.3 mm (0.0433 - 0.0512 in.)

2} INTAKE VALVE SEAT: Use valve seat cutters to make three
cuts as illustrated in figure. Three cutters must be used: the 1st
for making 15° angle, the 2nd for making 60° angle, and 3rd
for making 45° angle. The 3rd cut (45°) must be made to pro-
duce desired seat width. ‘

Seat widih for intake valve seat:
1.1 — 1.3 mm (0.0433 — 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the second
with fine-size compound, each time using valve lapper accord-
ing to usual lapping method.
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Cylinder Head
e Remove all carbon deposits from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon depos-
its. Be careful notto scuff or nick metal surfaces when decar-
boning. The same applies to valves and valve seats, too.

® Check cylinder head for cracks on intake and exhaust ports, com-
bustion chambers, and head surface.
Using straightedge and thickness gauge, check flatness of gas-
keted surface at a total of 6 locations. If distortion limit, given be-
low, is exceeded, correct gasketed surface with a surface plate
and abrasive paper of about #400 (Waterproof silicon carbide
abrasive paper): Place abrasive paper on and over surface piate,
and rub gasketed surface against paper to grind off high spots.
Should this fail to reduce thickness gauge readings to within limit,
replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage results in reduced
power output.

Limit of distortion: 0.05 mm (0.002 in.)

¢ Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine whether
these faces shouid be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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Valve Springs

® Referring to data given below, check to be sure that each spring
is in sound condition, free of any evidence of breakage or weak-
ening. Remember, weakened vaive springs can cause chatter,
not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

ltem Standard Limit
36.08 mm 35.00 mm
INNER ; )
Valve Spring (1 4204 |n.) (1 3780 |n.)
free length 40.44 mm 39.22 mm
OUTER | (1 5021 in.) (1.5441 in.)
6.9-7.9kgfor 6.2 kg for
27.5 mm 27.5 mm
INNER | 1521741/ | (1361b/
Valve spring 1.08 in.} 1.08 ln.)
preload 16.4-17.8 kg for | 13.8 kg for
31.7mm 31.7 mm
OUTER (33.9 - 39.2 Ib/ (30.4 Ib/
1.25in.) 1.25 in.)

& Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of vaive spring and
square. Valve springs found to exhibit a larger clearance than limit
given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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1. Valve guide protrusion (13.5 mm)

(B}

ASSEMBLY

1)

2)

Before installing valve guide into cylinder head, ream guide hole
with special tool (11 mm reamer) so as to remove burrs and
make it truly round.

Special Tool
(A): 09916-34542
(B): 09916-38210

install valve guide to cylinder head.

Heat cylinder head uniformly to a temperature of 80 to 100 °C
(176 to 212 °F) so that head will not be distorted, and drive
new valve guide into hole with special tools. Drive in new
valve guide until special too! (Vaive guide installer) contacts
cylinder head.

After installing, make sure that valve guide protrudes by 13.5
mm (0.53 in.) from cylinder head,

Special Tool
(A): 09916-58210
(B): 09917-87810

NOTE:

o Do not reuse once-disassembled valve guide.
Install new valve guide (Oversize).

¢ Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (In and Ex): 13.5 mm (0.53 in.)

3) Ream valve guide bore with special tool (6.0 mm reamer). After

reaming, clean bore.

Special Tool
(A): 09916-34542
(B):09916-37810

4) install valve spring seat to cylinder head.
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Y
(B}
(A)

T

1. Valve stem seal

& LR -

. Large-pitch
. Small-pitch
. Valve spring retainer

side

. Valve spring seat

side

1. Valve cotter

5)

6)

8)

Install new valve stem seal to valve guide.

After applying engine oil to seal and spindle of special tool (Valve
guide installer handle), fit oil seal to spindle, and then install seal
to valve guide by pushing special tool by hand.

After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tool
(A): 09917-98221
(B): 09916-58210

NOTE:

¢ Do not reuse once-disassembled seal. Be sure to install
new seal.

¢ When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

Install vaive springs (inner and outer springs) and spring retain-
er.

Each valve spring has top end (large-pitch end) and bottom end
(smali-pitch end). Be sure to position spring in place with its boi-
tom end (small-pitch end) facing the bottom (valve spring seat
side).

Using special tool (Valve lifter), compress valve spring and fit
two vaive cotters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84511
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. Cylinder head
AN 2. Water outlet pipe

1. Cylinder head gasket
2. Cylinder block
3. Knock pin

4. Crankshaft pulley side
5. Flywheel side

1. Crankshaft pulley side
2. Flywheel side

1. Crankshaft pulley side
2. Flywheelside

3.}

1. Crankshaft pulley side
2. Flywhee! side
3. Bolt (M6}

9) Instail intake manifold, injectors, exhaust manifold, water outlet
pipe and water outlet cap to cylinder head.

NOTE:
When installing water outlet pipe, apply sealant to the
thread of the bolt shown in figure.

“A”: Sealant 99000-31110

INSTALLATION

1) Clean mating surface of cylinder head and cylinder block.
Remove oil, old gasket and dust from mating surface.

2) Install knock pins to cylinder block.

3} Install new cylinder head gasket to cylinder block.
“TOP” mark provided on gasket comes to crankshatft pulley side,
facing up (toward cylinder head side).

4) Install cylinder head to cylinder block.
Apply engine oil to cylinder head bolts and tighten them gradual-
ly as follows.
(1) Tighten all bolts to 53 N'm (5.3 kg-m, 38.5 Ib-ft) according to
numerical order in figure.
(2)In the same manner as in (1), tighten them to 84 N'm (8.4
kg-m, 61.0 Ib-ft).

(3) Loosen all the bolts until tightening torque is reduced to 0 in
the illustrated order.

{4) Tighten all bolts to 53 N-m (5.3 kg-m, 38.5 ib-ft) according to
numerical order in figure.

(5)In the same manner as in (4) again, tighten them to specified
torque.

Tightening Torque
(a): 105 N-m (10.5 kg-m, 76.0 Ib-ft)
(b): 11 N'm { 1.1 kg-m, 8.0 Ib-ft)

NOTE:
Be sure to tighten M6 bolt after securing the other bolt.
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1. Timing mark
2. Crank timing sprocket key

5) Check that key on crankshaft aligns with timing mark as shown
in figure.

6) Reverse removal procedure for installation.
7} Adjust cooling fan belt tension.
Refer to Section 6B.for adjusting procedure.
8) Adjust accelerator cable play and A/T throttle cable play (for
vehicle with A/T). Refer to Section 6E1.
9) Check to ensure that all removed parts are back in place,
Reinstall any necessary parts which have not been reinstalled.
10) Refill engine with engine oil, referring to item "ENGINE OIL
CHANGE" in Section 0B.
11) Refill cooling system referring to Section 6B.
12) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.
13) Refill power steering system with specified fluid referring to
Section 3B1.
14) Connect negative cable at battery.
15) Verify that there is no fuel leakage, coolant leakage, oil leakage
and exhaust gas leakage at each connection.
16) Check ignition timing and adjust as necessary, referring to Sec-
tion 6F2.
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PISTONS, PISTON RINGS, CONNECTING RODS AND CYLINDERS

. Topring

2ndring

Qil ring

Piston

. Connecting rod

. Connecting rod bearing cap
. Connecling rod bearing
. Pisten pin

. Piston pin circlip

10. Cylinder block

11. Oil pump

12. Qil pump sprocket cover

CONDO W

1. Guide hose

REMOVAL

1) Relieve fuel pressure according to procedure described in
Section 6.

2) Disconnect negative cable at baitery.

3) Drain engine oil.

4) Drain coolant.

5) Remove cylinder head with intake manifold, exhaust manifold
and water outlet pipe. Refer to item “VALVES AND CYLINDER
HEAD” in this section for removal.

8) Remove oil pump. Refer to itemn “OlL PUMP" in this section for
removal.

7) Mark cylinder number on all pistons, connecting rods and con-
necting rod caps.
8) Remove rod bearing caps.
9) Install guide hose over threads of rod bolts.
This prevents damage to bearing journal and rod bolt threads
when removing connecting rod.
10) Clean carbon deposits from top of cylinder bore before remov-
ing piston from cylinder.
11) Push piston and connecting rod assembly out through the top
of cylinder bore.
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DISASSEMBLY
1} Using piston ring expandet, remove two compression rings (Top
and 2nd) and oil ring from piston.

2) Remove piston pin from connecting rod.
® Ease out piston pin circlips, as shown.

1. Piston pin circlip

® Force piston pin out.

CLEANING
Clean carbon deposits from piston head and ring grooves, using a
suitable tool.
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INSPECTION

Cylinder

e Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use over size piston.

e Using a cylinder gauge, measure cylinder bore in thrust and axial

directions at two positions as shown in figure.

If any of the following conditions is noted, rebore cylinder.

1. Cylinder bore dia. exceeds limit.

2. Difference of measurements at two positions exceeds taper
lirnit.

3. Difference between thrust and axial measurements exceeds
out-of-round limit.

1. 50 mm (1.96in.) Cylinder bore dia. limit: 84.050 mm (3.3090 in.)
2. 95mm (3.741n) Taper and out-of-round limit: 0.10 mm (0.004in.}
NOTE:

If any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

g =

¢
|

Pistons

® Inspect piston for faults, cracks or other damages.
Damaged or faulty piston should be replaced.

® Pision diameter:
As indicated in figure, piston diameter should be measured at a
position 26.5 mm (1.04 in.) from piston skirt end in the direction
perpendicular to piston pin.

83.970—83.990 mm

Standard (3.3059 — 3.3066 in.)

Piston %"gﬁfﬁ 84.220 — 84.240 mm
diameter (0.0098 in.) (3.3157 —3.3165in.)
0.50 mm 84.470 — 84.490 mm

(0.0196 in.) (3.3256 — 3.3263 in.)

1. 26.5mm (1.04in.)
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® Piston clearance: _
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 — 0.0015 in.)

NOTE:
e “—f“;;—,,—‘f Cylinder bore diameters used here are measured in thrust
fr{' 'H\ ! direction at two positions.

1. 26.5mm (1.04in.)

® Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon deposits.
Fit new piston ring into piston groove, and measure clearance be-
tween ring and ring land by using thickness gauge. If clearance
is out of specification, replace piston.

Ring groove clearance:
Top:0.03 - 0.07 mm (0.0012 - 0.0027 in.)
2nd:0.02 - 0.06 mm (0.0008 — 0.0023 in.)

1. Pisten ring
2. Thicknass gauge

Piston Pin

® Check piston pin, connecting rod small end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

® Piston pin clearance:
Check piston pin clearance in smail end. Replace connecting rod
ifits small end is badly worn or damaged or if measured clearance

exceeds limit.
ltem Standard
Piston clearance in 0.003 - 0.014 mm
small end (0.0001 —0.0005 in.)

Small-end bore:
21.003 — 21.011 mm (0.8269 - 0.8272 in.)

Piston pin dia.:
20.997 — 21.000 mm (0.8267 — 0.8267 in.)
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1. Cylinder block
2. Feelergauge

3. Pistonring

4. 120 mm (4.72 in.)

Piston Rings

To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.

If measured gap is out of specification, replace ring.

NOTE:
Clean carbon deposits and any other dirt from top of cylinder
bore before inserting piston ring.

ltem Standard Limit

. 0.20 —~ 0.35 mm 0.7 mm

; Topring |6 0079-0.0137in.) | (0.0276 in.)
iston

. . 0.35 - 0.50 mm 0.7 mm
ggg end | 2ndring | 6 6138 -0.0196in) | (0.0276 in.)

il rin 0.20-0.70 mm 1.8 mm
9 | (0.0079-0.0275in.) | (0.0709in.)

Connecting Rod

® Big-end side clearance:
Check big-end of connecting rod for side clearance, with rod fitted
and connected to its crank pin in the normal manner. if measured
clearance is found to exceed its limit, replace connecting rod.

ltem Standard Limit
Big-end side 0.25 - 0.40 mm 0.45 mm
clearance (0.0099 — 0.0157 in.) | (0.0177 in.)

® Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist. If
limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.)
Limit on twist: 0.10 mm (0.0039 in.)
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=

1. Red paint

\ e NEC \
?(_7)\ k 1. Arrow mark

Crank Pin and Connecting Rod Bearings

® Inspect crank pin for uneven wear or damage. Measure crank pin
for out-of-round or taper with a micrometer. If crank pin is dam-
aged, or out-of round or taper is out of limit, replace crankshaft or
regrind crank pin referring to following step 6).

Connecting rod

bearing size Crank pin diameter

49.982 — 50,000 mm
(1.9678 — 1.9685 in.)

49,732 — 49.750 mm
(1.9580 — 1.9586 in.)

Standard

0.25 mm undersize

Out-of-round: A-B
Taper limit : a—~b
Out-of-round and taper limit: 0.01 mm (0.0004 in.)

¢ Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Two kinds of rod bearing are available; standard size bearing and
0.25 mm (0.0098 in.) undersize bearing. For identification of un-
dersize bearing, itis painted red at the position as indicated in fig-
ure, undersize bearing thickness is 1.605 - 1.615 mm (0.0632 —
0.0635 in.) at the center of it.

¢ Rod bearing clearance:
1) Before checking bearing clearance, clean bearing and crank
pin.
2) Install bearing in connecting rod and bearing cap.
3) Place a piece of gaging plastic to full width of crank pin as con-
tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshait pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 33.0 Ib-ft)
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5) Remove cap and using a scale on gaging plastic envelope, mea-
sure gaging plastic width at the widest point {clearance).
If clearance exceeds its limit, use a new standard size bearing
and remeasure clearance,

ltem Standard Limit
Bearing 0.045 - 0.063 mm 0.08 mm
clearance (0.0018 — 0.0025 in.) (0.0031 in.)

1. Gaging plastic
2. Scale

8) If clearance can not be brought to within its limit even by using
a new standard size bearing, replace crankshaft or regrind
crankpin to undersize as foliows.

— instali 0.25 mm undersize bearing to connecting rod big end.
— Measure bore diameter of connecting rod big end.
— Regrind crankpin to following finished diameter

Finished | _ :'[':azz;‘f: d?:]%e;: d‘;‘:_re _[ 0.054 mm

crankpin dia. . ) (0.0021 in.)

size bearing}

-~ Confirm that bearing clearance is within above standard value.
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No. 1 No. 2 No. 3 No. 4
Cylinder Cylinder Cylinder Cylinder

1. Piston 4, Crankshaft putley side
2. Cylinder block 5. Fiywheel side
3. Paint

1. Crankshaft pulley side
2. Flywheel side

ASSEMBLY

NOTE:

Two sizes of piston are available as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Each piston has stamped number 1 or 2 as shown. It represents
outer diameter of piston.
b) There are also painted color of red or blue on the cylinder block

as shown. It represent inner diameter of cylinder.

¢} Stamped number on piston and painted mark on cylinder block
should correspond. That is, install number 2 stamped piston to
cylinder which is identified with mark blue and a number 1 piston
to cylinder with mark red.

Piston Cylinder _

Piston-to-
humber . ) cylinder
at the top Outer diameter Mark Bore diameter clearance
(mark}

; 83.98-83.09mm | _ . | 8401-84.02mm O'Oé‘ 0.04 mm
(3-3063 — 3.3066 in.) (3.3075 - 3.3078 in.) 0_0000031 5in)

s 83.07-83.98mm | o | 84.00-84.01 mm 0-0(%‘ 0.04 mm
(3.3059-3.30621n) | ©° | (3.3071-3.30741n) | (00008~ )

Aiso, a letter A, B or C is stamped on piston head but ordinarily
it is not necessary to discriminate each piston by this letter.
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A

86F

1. Piston
2. Arrow mark
3. Connecting rod

Cirglip

Install so that circlip
and gap cotnes within
such range as indicated
by arrow.

Crankshaft
pulley side

Piston

. Arrow mark

. Connecting rod
. Qil hole

4o 0O PO =

R

N

L

1. tstring
2. 2ndring
3. Oilring

. Arrow mark
. 1string end gap
. 2nd ring end gap

and oil ring
spacer gap

. Oil7ing upper rail

gap
. Qil ring lower rail

gap

1) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
e “86F” mark on connecting rod should come on crank-
shaft pulley side.

¢ Circlip should be installed with its cut part facing as
shown in figure.

2} Install piston rings to piston:

® As indicated in figure at the left, 1st and 2nd rings have “RN”
or “R” mark respectively. When installing these piston rings to
piston, direct marked side of each ring toward top of piston.

¢ 1strings differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

® When installing oil ring, install spacer first and then two rails.

3) Afterinstalling three rings (1st, 2nd and oil rings), distribute their
end gaps as shown in figure.



6A4-66 ENGINE MECHANICAL (J20 ENGINE)

1 4= - 2

>

1. Crankshaft pulley side
2. Flywheel side

&/'\’\\\

1. Arrow mark

INSTALLATION
1) Apply engine oil to pistons, rings, cylinder walls, connecting rod
bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Instail guide hoses over connecting rod bolts.
These guide hoses protect crank pin and threads of rod bolt from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor) to compress rings.
Guide connecting rod into ptace on crankshatt.

Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Install beating cap:
Point arrow mark on cap to crankshaft puliey side.
Tighten cap nuts to specification.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 33.0 Ib-ft)
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6) Reverse removal procedure for installation, as previously out-
lined.
7) Adjust cooling fan belt tension.
Refer to Section 6B for adjusting procedure.
8) Adjust accelerator cable play and A/T throttle cable play (for
vehicle with A/T). Refer to Section 6E1.
9) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in Section 0B.
11) Refill cooling system referring to Section 8B.
12) Refill front differential housing with gear oil, referring to “DIF-
FERENTIAL” section.
13) Refill power steering system with specified fluid referring to
Section 3B1.
14) Connect negative cable at battery.
15) Verify that there is no fuel leakage, coolant leakage, oil leakage
and exhaust gas leakage at each connection.
16) Check ignition timing and adjustas necessary, referring to Sec-
tion 6F2.

ENGINE MOUNTINGS

Tightening Torque
{a): 50 N'm
5.0kg'm
36.5 Ib-ft
(b): 85 N'm
8.5 kg'm
61.5 bt
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UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL
1) Release fuel pressure in fuel feed line. Refer to Section 8,
2) Disconnect negative cable at battery.
3) Remove engine hood.
4) Remove strut tower bar.

5) Drain coolant.

6) Remove radiator, radiator fan shroud and cooling fan.
Refer to Section 6B for removal.

7) Remove air cleaner outlet hose.

8) Disconnect following electric lead wires:
¢ Injector wire harness coupler
o CMP sensor coupler
® Ignition ¢oil couplers
® TP sensor coupler
® MAF sensor coupler
¢ |AT sensor coupler
® |AC valve coupler
® Ground wire from intake manifold
® EVAP canister purge valve coupler
¢ EGR valve coupler (if equipped)
® Heated oxygen sensor wire (if equipped)
e E=CT sensor coupler
® Generator wires
® Starter wires
® Qil pressure switch wire
® Power steering pressure switch wire
® Wire harness clamps
9) Remove starter motor.

10) Disconnect accelerator cable and A/T throttle cable {for A/T
vehicle) from throttle body.
11) Disconnect following hoses:
® Fuel feed hose and return hose from each pipe
® Heater hoses from heater core
® EVAP canister hose from canister pipe
® Brake booster vacuum hose
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12) With hoses connected, detach power steering pump and A/C
compressor from cylinder block if equipped.

13) Raise vehicle.

14} Drain engine oil if necessary.

15} Remove front differential housing with differential from chassis.
Refer to Section 7E for removal.

16) Disconnect exhaust No. 1 pipe from exhaust manifold.

17) Release A/T fluid hoses from clamps (for A/T vehicle).
18) Remove right side transmission stiffener (if equipped).

19} Remove clutch housing lower plate.
20) Remove torque converter bolts (for A/T vehicle).

Special Tool
(A): 09927-56010

21) Lower vehicle.
22) Support transmission. For A/T vehicle, don't jack under A/T oil
pan to support transmission.
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23) Remove bolt and nuts fastening cylinder block and transmis-
sion.

24) Install lifting device.

25) Remove engine side mounting bracket nuts from engine
mountings.

26) Before lifting engine, check to ensure all hoses, wires and
cables are disconnected from engine.

27) Remove engine assembly from chassis and transmission by
lifting a little, sliding toward front, and then, carefully hoist en-
gine assembly.

INSTALLATION

Reverse removal procedure for installation, noting following points.

1) Lower engine assembly into engine compartment. Connect en-
gine to fransmission and engine side mounting brackets to en-
gine mountings.

2) Tighten nuts fastening engine side mounting brackets and en-
gine mountings.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 |b-ft)
3) Tighten bolt and nuts fastening cylinder block and transmission

to specified torque.

Tightening Torque
(a): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

4) Remove lifting device.
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1. Exhaust Ne.d1 pipe

5) Tighten torque converter bolts to specified torque (for A/T ve-
hicle).

Tightening Torque
(a): 65 N-m (6.5 kg-m, 47.0 lb-ft)

6) Tighten transmission stiffener bolts to specified torque if
equipped.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

7) Tighten bolts of exhaust No.1 pipe to specified torque.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

8) Install front differential housing with differential to chassis. Re-
fer to Section 7E for installation.
9) Reverse -disconnected hoses, cables and electric wires for
connection.
10) Adjust cooling fan belt tension, referring to Section 6B.
11) Adjust accelerator cable and A/T throttle cable (for A/T ve-
hicle) according to procedure described in Section 6E1.
12) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
13) Refill engine with engine oil referring to item “ENGINE OIL
CHANGE” in Section 0B.
14) Refill cooling system, referring to Section 6B.
15) Check to ensure that all fasteners and clamps are tightened.
16) Upon completion of instaliation, verify that there is no fuel leak-
age, coolant leakage or exhaust gas leakage at each connec-
tion.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

13

. Cylinder block

. Lower crankcase

. Crankshaft

O-ring

Oil pump drive chain
. Main bearing

. Thrust bearing

. Rear ol seal
. Check valve

. Flywheel (M/T)

Drive plate (A/T)

. Clutch housing plate

. Blank

. Engine side mounting bracket
. Water pump

. Heater outlet pipe

. Gil pump chain guide
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1. Flywheel bolt

1. Water pump
2. Engine side mounting bracket

1. Lower crankcase
2. Bolt (10 mwn thread diameter)
3. Bolt (8 mmthread diameter)

REMOVAL
1) Remove engine assembly from vehicle as previously outiined.
2) Remove clutch and flywheel (for M/T vehicle) or drive plate (for
A/T vehicle). For clutch removal, refer to Section 7C1.

Special Tool
{A): 09924-17810

3) Remove throttle body, intake manifold, exhaust manifold.

4) Remove oil pan and oil pump strainer.
Refer to item “"OIL PAN AND OIL PUMP STRAINER" in this
section for removal.

5) Remove oil pump.

6) Remove cylinder head cover.

7) Remove timing chain cover. Refer to item “TIMING CHAIN
COVER?" in this section for removal.

8) Remove timing chain guide, chain tensioner, tensioner adjust-
ers, 2nd timing chain and 1st timing chain.

9) Remove cylinder head assembly.

10) Remove pistons and connecting rods.

11) Remove water pump and heater outlet pipe.
12) Remove engine side mounting brackets (right and left).

13) Loosen crankcase bolis, following sequence in figure and re-
move them.
14) Remove crankshaft from cylinder block.
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1. Lowercrankcase
2. Bolt{10 mm thread diameter)
3. Bolt (8 mm thread diamster)

INSPECTION
Crankshaft

Crankshaft runout
Using a dial gauge, measure runout at center journal. Rotate crank-
shaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft set in cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed. Tighten crankcase bolts to specified torque in such order
as indicated in figure.

Tightening Torque
(a): 60 N'm (6.0 kg-m, 43.5 1b-ft)
(b): 27 N'm (2.7 kg-m, 19.5 |b-ft)

Use a dial gauge to read displacement in axial (thrust) direction of
crankshaft.

If its limit is exceeded, replace thrust bearing with new standard one
or oversize one to obtain standard thrust play.

Crankshaft Thrust Play
Standard: 0.10 - 0.35 mm (0.0039 - 0.0138 in.)
Limit: 0.42 mm (0.0165 in.)

>

o
ﬁ
3 ,\ 1. Thrust bearing

2. Qilgroove

\>)
<

Thickness of Standard ?(55;)804?3
crankshaft 0.125 mm o .563 mr"n

thrust bearin ize: : '
9 | Oversize:  (00049in) | (0.1009in.)

Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshatft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings. If any
one of journals is badly damaged or if amount of uneven wear in the
sense explained above exceeds its limit, regrind or replace crank-
shaift.

Limit on out-of-round and taper: 0.01 mm {0.0004 in.)
Out-of-round: A-B
Taper: a-b
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2 2
é\ 1. Upper half of bearing
2. Oil groove

1. Lower crankcase
2. Bolt {10 mm thread diameter)
3. Bolt (8 mm thread diameter)

Main Bearings

General information

® Service main bearings are available in standard size and 0.25
mm (0.0098 in.) undersize, and each of them has 5 kinds of bear-
ings differing in tolerance.

e Upper half of bearing has oil groove as shown in figure.
Install this half with oil groove to cylinder block.
e Lower half of bearing does not have oil groove.

Inspect

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, replace both upper and lower halves.
Never replace either haif without replacing the other half.

Main bearing clearance

Check clearance by using gaging plastic according to following pro-

cedure.

1) Remove lower crankcase.

2) Clean bearings and main journals.

3) Place a piece of gaging plastic the full width of bearing (parallel
to crankshatft) on journal, avoiding oil hole.

4) Install lower crankcase to cylinder block.
Tighten crankcase bolts, following sequence in figure.
Tighten crankcase bolts to specified torque.

Tightening Torque
(a): 60 N'-m (6.0 kg-m, 43.5 Ib-ft)
(b): 27 N'm (2.7 kg-m, 19.5 |b-ft)

NOTE:
Do not rotate crankshaft while gaging plastic is installed.
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5) Remove lower crankcase and using scale on gaging plastic en-
velop, measure gaging plastic width at its widest point. If clear-
ance exceeds its limit, replace bearing. Always replace both up-
per and lower inserts as a unit.

1 A new standard bearing may produce proper clearance. if not,

it will be necessary to regrind crankshatft journal for use of 0.25

J — O mm undersize bearing.
. After selecting new bearing, recheck clearance.
O S O L '®)
& < s Bearing Clearance
& o c Standard: 0.032 - 0.052 mm (0.0013 — 0.0020 in.)
Limit: 0.060 mm (0.0023 in.)
9] '®) \ O
/A \y/A

1. Gaging plastic
2. Scale

Selection of main bearings

STANDARD BEARING:

If bearing is in malcondition, or bearing clearance is out of specifica-

tion, select a new standard bearing according to following proce-

dure and install it.

1} Firstcheckjournal diameter. As shown infigure, crank web No.2
has stamped humbers.
Three kinds of numbers (“1”, “2” and “3") represent following
journal diameters.

Stamped numbers Journal diameter

57.994 — 58.000 mm
(2.2832 - 2.2834 in.)

57.988 — 57.994 mm

1

2 (2.2830 — 2.2832 in.)
3 57.982 — 57.988 mm
> 2 (2.2828 — 2.2829 in.)

Stamped numbers on crank web No.2 represent journal diame-
ters marked with an arrow in figure respectively.

For example, stamped number “1” indicates that corresponding
journal diameter is 57.994 — 58.000 mm.

1. Crankshafl pulley side
2. Flywheel side
3. Crankshafi web No.2
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1. Crankshaft pulley side
2. Flywheel side

1. Paint

2} Next, check crankcase (bearing cap) bore diameter without
bearing. On lower crankcase five alphabets are stamped as
shown in figure.

Three kinds of alphabets (“A”, “B” and “C") represent foliowing
cap bore diameters.

Bearing cap bore diameter
Stamped alphabet (without bearing)
A 62.000 — 62.006 mm
(2.4409 — 2.4411 in.)
B 62.006 — 62.012 mm
(2.4412 -~ 24414 in.)
c 62.012 - 62.018 mm
(2.4414-2.44186in.)

Stamped aiphabets on lower crankcase represent crankcase
bore diameter marked with an arrow in figure respectively.

For example, stamped alphabet “A” indicates that correspond-
ing bearing cap bore diameter is 62.000 — 62.006 mm.

3) There are five kinds of standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the
position as indicated in figure.

Each color indicated following thickness at the center of bearing.

Color painted Bearing thickness

1.990 — 1.994 mm
(0.0783 — 0.0785 in.)

1.993 - 1.997 mm
{0.0785 - 0.0786 in.}

1.996 — 2.000 mm
(0.0786 — 0.0787 in.)

1.999 — 2.003 mm
(0.0787 — 0.0788 in.)

2.002 - 2.006 mm
(0.0788 — 00790 in.)

Green

Black

Colotless (no paint)

Yellow

Blue
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4) From number stamped on crank web No.2 and alphabets
stamped on iower crankcase, determine new standard bearing
to be installed to journal, by referring to table shown below.
For example, if number stamped on crank web No.2 is “1* and
alphabet stamped on lower crankcase is “B”, install a new stan-
dard bearing painted in “Black” to its journal.

Number stamped on crank web
{(Journal diameter)
1 2 3
Alphabet A| Green Black Colorless
stamped
on lower B Black Colorless Yeliow
crankcase
(Cap bore dia.) | C | Colorless Yellow Blue
New standard bearing to be installed.

5) Using gaging plastic, check bearing clearance with newly se-

lected standard bearing.
If clearance still exceeds its limit, use next thicker bearing and

recheck clearance.

6) When replacing crankshaft or cylinder block and lower crank-

{ﬁ D case due to any reason, select new standard bearings to be
S installed by referring to number stamped on new crankshaft or

alphabets stamped on hew lower crankcase.

O\-—-_.

O
O
0

QICTn
—
Y
< VM T LIS
Ju
Y “C7

g

1. Gaging plastic
2. Scale
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UNDERSIZE BEARING (0.25 mm):

¢ 0.25 mm undersize bearing is available, in five kinds varying in
thickness.
To distinguish them, each bearing is painted in following colors at
such position as indicated in figure.
Each color represents following thickness at the center of bear-

ing.

Color painted Bearing thickness
Green & Red (0%1313?3——_26_1(323? m_)
Black & Red ((53;384——2(.):[02823??1.)
Red only (02..(;82;5_-—26:‘02853;1m.)
Yellow & Red (5 352346__201588321?;)
Blue & Red (02.382377_-26.1581331?;.)

1. Paint

e If necessary, regrind crankshaft journal and select under-size
bearing to use with it as follows.
1)} Regrind journal o following finished diameter.

Finished diameter: 57.732 — 57.750 mm
(2.2729 — 2.2736 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
o each cther in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on lower crankcase, select an undersize bearing by re-
ferring to table given below.

Check bearing clearance with newly selected undersize bear-

ing.

Measured journal diameter

57.744 - 57.750 mm
(2.2734 — 2.2736 in.)

57.738 - 57.744 mm
(2.2731 — 2.2733in.)

57.732 — 57.738 mm
(2.2729 - 2.2731 in.)

Alphabets stamped
on lower crankcase

Green & Red Black & Red Red only
B Black & Red Red only Yellow & Red
C Red only Yellow & Red Blue & Red

Undersize bearing fo be installed
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Qil Pump Sprocket
® Check teeth of sprocket for wear or damage.
If any damage or wear is found, replace crankshaft.

1. Crankshaft
2. Qil pump sprocket

Oil Pump Drive Chain
® Check oil pump drive chain for wear or damage.

Rear Qil Seal
Carefully inspect oil seal for wear or damage. If lip portion is worn
or damaged, replace oil seal.

Flywheel

® |f ring gear is damaged, cracked or worn, replace flywheel.

¢ |f the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

® Check flywheel for face runout with a dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)
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Cylinder Block

Distortion of gasketed surface
e Using straightedge and thickness gauge, check gasketed sur-
face for distortion and, if flathess exceeds its limit, correct it.

Flatness Limit: 0.06 mm (0.0024 in.)

Honing or reboring cylinders

1) When any cylinder needs reboring, all other cylinders must also
be rebored at the same time.

2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter

STD 83.970 — 83.990 mm (3.3059 — 3.3066 in.)
0/S025 | 84.220 — 84.240 mm (3.3157 - 3.3165 in.)
0/S0.50 | 84.470 — 84.490 mm (3.3256 — 3.3263 in.)

3} Using micrometer, measure piston diameter.
4) Calculate cylinder bore diameter to be rebored as follows.
D=A+B-C
D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance =0.02 - 0.04 mm
{(0.0008 — 0.0015 in.)
C: Allowance for honing = 0.02 mm
(0.0008 in.)

1. 26.5mm (1.04in.}

5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install lower crankcase and tighten to
specification to avoid distortion of bearing bores.

6} Measure piston clearance after honing.

Check valve
Inspect check valve for clogging and ball for being stuck.
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1. Cylinder block
2. O-ring

3. Qil grcove

4. Bearing

5. Knock pin

1. Thrust bearing
2. Qil groove

1. Crankshaft

1. Lower crankcase
2. Bearing

“A", Apply sealant

INSTALLATION

NOTE:

¢ All parts to be installed must be perfectly clean.

¢ Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

® Journal bearings, crankcase (bearings caps), connecting
rods, rod bearings, rod bearing caps, pistons and piston
rings are in combination sets. Do not disturb combination
andtry to see that each part goes back to where it came from,
when installing.

o Clean mating surface of cylinder block and lower crankcase,
remove oil, old sealant and dust from mating surface.

1} Fit main bearings to cylinder block.
One of two halves of main bearing, has oil groove. Install this half
with oil groove to cylinder block, and another half without oil
groove to lower crankcase.
Make sure that two halves are painted in the same color.

2) Install O-ring to cylinder block.

3) Fitthrust bearings to cylinder block between No.2 and No.3 cyl-
inders. Face oil groove sides to crank webs.

4) Put crankshaft with oil pump drive chain to cylinder block.

5) Apply sealant “A” to lower crankcase mating surface area as
shown in figure.

“A”: Sealant 99000-31150
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1. Lower crankcase
2. Bolt (10 mm thread diameter)
3. Bolt (8 mm thread diameter)

1. Rear cil seal

§ \\ \? (A)

2. Crankcase side

1. Engine side mounting bracket
2. Water pump
3. Heater outlet pipe

6)

7)

8)

9)

10)

Install lower crankcase to cylinder block. Apply oil to crankcase
bolts before installing them. Tighten crankcase bolts to 70%
torque of specified torque, following sequence in figure and
then tighten crankcase bolts to specified torque according to
numerical order in figure.

Tightening Torque
(a): 60 N'm (6.0 kg-m, 43.5 Ib-ft)
(b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)

NOTE:
After tightening crankcase bolts, check to be sure that
crankshaft rotates smoothly when turned by hand.

Install rear oil seal by using plastic hammer and special tools.

Special Tool
(A): 09911-97710
(B): 09911-97810

Instail flywheel (M/T vehicle) or drive plate (A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten fly-
whee! or drive plate bolts applied with thread lock cement to
specification.

“A”: Thread lock 99000-32110

Special Tool

(A): 09924-17810

Tightening Torgque

(¢):70 N-m (7.0 kg-m, 51.0 1b-ft)

Install engine side mounting brackets (right and left).
Tighten bracket bolts to specified torque.

Tightening Torque
(d):50 N-m (5.0 kg-m, 36.5 |b-ft)

Install water pump and heater outlet pipe.
Refer to Section 6B.



6A4-84 ENGINE MECHANICAL (J20 ENGINE)

11) Install pistons and connecting rods as previously outlined.
12) Install cylinder head assembly to cylinder block.

NOTE:

Tighten cylinder head bolts to specified torque as pre-

viously outlined.

Whenever installing cylinder head to new cylinder block,

use following procedure to tighten cylinder head bolts.

® Tighten cylinder head bolts to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

13) Installtiming chains, timing chain tensioner, timing chain guide,
timing chain sprockets, timing chain cover, crankshatft pulley,
water pump pulley, etc., as previously outlined.

14) Install oil pump strainer and oil pan.

18) Install clutch to fiywheel (for M/T vehicle). For clutch installa-
tion, refer to Section 7C1.

16) Install engine assembly to vehicle as previously outiined.
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SPECIAL TOOLS

09911-97710
QOil seal guide

09911-97810
Qil seal installer

09913-75510
Bearing installer

09915-47330
Qil filter wrench

w7

3

1. 09915-64510-001
Compression gauge

2. 09915-64510-002

ey,

Connector 1. 09915-77310
3. 09915-64530 Oil pressure gauge 1. 09916-14510
Hose 2. 09915-78211 Valve lifter
4. 09915-67010 09915-67310 Qil pressure gauge 2. 09916-14910
- Attachment Vacuum gauge attachment Valve lifter attachment
09916-34542 09916-37810 08916-38210 09916-44910

Reamer handle

Reamer (6 mm)

Reamer (11 mm)

Valve guide remover

09916-58210
Valve guideinstallerhandie

08916-77310
Piston ring compressor

N\

09916-84511
Forceps

09917-68221
Camshatft lock holder
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©
_

09917-87810 09917-98221 09918-08210 09919-28610
Valve guide installer Valve stem seal installer Vacuum gauge hose joint Protective sleeve

09924-17810 09926-58010 09944-36011 09927-56010
Flywheel holder Bearing pulier attachment Steering wheel remover Gear stopper

REQUIRED SERVICE MATERIALS

RECOMMENDED SUZUKI PRODUCT USE
® To apply to mating surfaces of cylinder block and il pan.
Sealant 1207C 99000-31150 ® To apply to mating surfaces of cylinder block and timing
chain cover.
5 ¢ To apply to mating surface of cylinder block,

Sealant 12078 99000-31140 cylinder head and timing chain cover.

Sealant 1215 99000-31110 ® To apply to the thread of the bolt of water outlet pipe.
Thread lock 1322 99000-32110 ® To flywheel (M/T) or drive plate (A/T) bolts.
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TIGHTENING TORQUE SPECIFICATIONS

EASTENING PARTS TIGHTENING TORQUE
N'm kg-m Ib-ft
Oil pressure switch . 14 1.4 10.5
Exhaust No.1 pipe bolts 50 5.0 36.5
Cylinder head cover nuts
Oil pump strainer bolts 11 1.1 8.0
Oil pan bolts and nuts
Drain plug 35 3.5 2565
Qil pump relief valve retainer 29 29 21.0
Qil pump case bolts 12 1.2 9.0
Oil pump bolts 27 2.7 18.5
Oil pump sprocket cover bolts 11 11 8.0
Timing chain cover bolts and nut
Crankshaft pulley bolt 150 15.0 108.5
A/C compressor bracket bolts 55 5.5 40.0
Generator belt idler pulley nuts 45 4.5 33.0
Generator belt tensioner bolts 25 25 18.0
Camshaft timing sprocket bolts 80 8.0 57.5
Timing chain tensioner adjuster No.2 Bolts L a 59
Nut 45 4.5 33.0
Timing chain tensioner nut 25 25 18.0
Timing chain tensioner adjuster No.1 bolts
Timing chain guide No.1 bolts
Camshaft housing bolts 1 1 8.0
Cylinder head bolts (M6)
(M10) 105 10.5 76.0
Connecting rod bearing cap nuts 45 4.5 33.0
Engine mounting nuts 50 5.0 36.5
Bolt and nuts fastening T/M and cylinder block 85 8.5 61.5
Torque converter bolts (A/T) 65 6.5 47.0
Transmission stiffener bolts 50 5.0 36.5
Crankcase bolts (M8) 27 27 195
(M10) 60 6.0 435
Flywhee! bolts (Drive plate bolts for A/T) 70 7.0 51.0
Engine side mounting bracket bolts 50 5.0 36.5
Engine mounting bracket bolts (body side) 85 8.5 61.5
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GENERAL DESCRIPTION

The cooling system consists of the radiator cap, radiator, coolant reservoir, hoses, water pump, cooling fan, and

thermostat. The radiator is of tube-and-fin type.

WARNING:

coolant reservoir.

Coolant should be added only to reservoir as necessary.
® As long as there is pressure in the cooling system, the temperature can be considerably higher than
the boiling temperature of the solution in the radiator without causing the solution to boil. Removal
of the radiator cap while engine is hot and pressure is high will cause the solution to hoil instanta-
neously and possibly with explosive force, spewing the solution over engine, fenders and personre-
moving cap. If the solution contains flammable anti-freeze such as alcohol (not recommended for use
at any time), there is also the possibility of causing a serious fire.

® Do not remove radiator cap to check engine coolant level; check coolant visually at the see-through

COOLING SYSTEM CIRCULATION

1) While the engine is warmed up (thermostat closed), coolant circulates as follows.

Water pump — Cylinder — Cylinder head ‘E

T Thermostat closed

Bypass

Bypass (H25 engine only) —

Throttle body

3 Thermostat

Heater unit

2) When coolant is warmed up to normal temperature and the thermostat opens, coolant passes through the radia-
tor core to be cooled as well as the above flow circuit.

[G16 engine]

T

- R

10

. Radiator

. Cooling fan [

. Thermostat

. Water pump 6
. Radiatorinlet way

. Radiator outlet way

. Outlet cap

11

. Throttle body l |

. Heater oullet way {
. Heater inlat way /
. Intake manifold

—_
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[J20 engine] [H25 engine}

Heater
Unit

/
11 T Heater — ,'/ - .—] 8

N =5
T /*"-1 ) L T_L + —_ﬁ
chem) e R

dlmtising
2 46

L
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. Radiator

. Cooling fan

. Thermostat

. Water pump

. Radiator inlet way
. Radiator outlet way
. Qutlet pipe

. Quilet cap

. Throttle body

. Heater cutlet way
. Heater inlet way
. Bypass
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[G16 & J20 engines]

1. Alr bleed valve
2. Thermostat seal
3. Bypass valve

THERMOSTAT

J20 and
H25 engines :82+2°C (1791 3.6°F)
G16 engine :88+2°C{190+3.6°F)

. J20 and
-E:;F;'r:; ;ﬁllfhga::le H25 engines : 95°C (203°F)
yop G16 engine :100°C (212°F)

J20 and
H25 engines : More than
Valve [ift 8 mm at 95°C
G16 engine :More than

8 mm at 100°C

Temp. at which
valve begins to open

COOLING FAN CLUTCH

Fluid is enclosed in the cooling fan clutch and at its center front,
there is a bimetal whose thermal reaction and the engine speed
control the cooling fan speed.

The relation between the temperature detected by the fan clutch
and operation of the fan clutch is as follows.

While the fan cluich detects a temperature lower than 50°C, it re-
mains OFF and the fan revolution speed is constant (400 to 900
r/min. (rpm) : J20 and H25 engines, 600 to 1,300 r/min.(rpm) : G16
engine) regardless of the engine speed. As the temperature reach-
es 50°C to 70°C, the fan clutch turns ON gradually and the fan revo-
lution speed increases.

A temperature exceeding 70°C causes the fan clutch to turn ON
and the fan revolution speed to increase in proportion with the en-
gine speed.

Once the engine speed exceeds 4,000 r/min.(rpm}), however, the
fan revolution speed becomes constant (2,350 to 2,650 r/min.(rpm)
:J20 and H25 engines, 2,800 to 3,100 r/min.(rpm) : G16 engine).

NOTE:
Do not disassemble fan clutch.
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ANTI-FREEZE PROPORTIONING CHART

Freezing °C -16 —36
temperature °F 3 -33
Antifreeze/Anti-
corrosion coolant % 30 50
concentration
| . |17/3.8|28/28
D
| USpt. |35/8.1| 58/58
©
O | Imp. pt.] 2.9/6.8| 4.9/4.9
Ratio of % Itr, 2.0/45] 3.3/3.3
compound to 51 USpt. | 41/96| 6.9/6.9
cooling water | §
= | imp. pt.| 3.4/8.0( 5.7/56.7
P kr. 2.4/5.6| 4.0/4.0
@
S| USpt. [5.1/11.8) 8.5/85
Fe]
T | imp. pt.| 4.2/9.9] 7.1/7.1
COOQLANT CAPACITY
Engine, radiator 4.6 liters
o | and heater (9.7/8.1 US/Imp. pt.)
=
5 )
& Resanvoir 0.9 liters
© (1.9/1.6 US/Imp. pt.)
o .
Total 5.5 liters
(11.6/9,7 US/Imp. pt.)
Engine, radiator 5.8 liters
o | andheater (11.8/2.8 US/Imp, pt.)
|
=3 -
€| Reservoir 0.9 liters
Pt {1.9/1.6 US/Imp. pt.)
o
- Total 6.5 liters
(13.7/11.4 US/Imp. pt.)
Engine, radiator 7.1 liters
® and heater (15.0/12.5 US/Imp. pt.)
k=]
c , 0.9 liters
© | Reservoir
0 esenvol (1.9/1.6 US/tmp. pt.)
T
8.0 liters
Total
(16.9/14.1 US/Imp. pt.)

COOLANT

The cooclant recovery system is standard. The coolant in the radia-

tor expands with heat, and the overflow is collected in the reservoir.

When the system cools down, the coolant is drawn back into the ra-

diator.

The cooling system has been filled at the factory with a quality cool-
ant that is a 50/50 mixture of water and ethylene glycol antifreeze.

This 50/50 mixture coolant solution provides freezing protection to

-36°C (-33°F).

® Maintain cooling system freeze protection at -36°C (-33°F) to
ensure protection against corrosion and loss of coolant from boil-
ing.
This should be done even if freezing temperatures are not ex-
pected.

® Add ethylene glycol base coolant when coolant has to be added
because of coolant loss or to provide added protection against
freezing at temperature lower than —36°C (—33°F).

NOTE:

e Alcohol or methanol base coolant or plain water alone
should not be used in cooling system at any time as dam-
age to cooling system could occur.

e Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ethylene glyco! anti-
freeze (Antifreeze/Anticorrosion coolant) should be used
for the purpose of corrosion protection and lubrication.

o “Hard water”, if used, will foul up the cooling circuit by
scale formation. Tap water available from city water supply
is the best available water, in a practical sense, for the cool-
ing system. Distilled water is ideal but is a luxury in most
cases.
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DIAGNOSIS
Condition Possible Cause Correction
Engine overheats ® Loose or broken water pump belt Adjust or replace.
& Not enough coolant Check coolant level and add
as necessary.
® Faulty thermostat Replace.
¢ Faulty water pump Replace.
¢ Dirty or bent radiator fins Clean or remedy.
¢ Coolant leakage on cooling system Repair.
¢ Defective cooling fan clutch or thermo Check and replace as necessary.
switch
® Plugged radiator Check and replace radiator
as necessary.
® Faulty radiator cap Replace.
MAINTENANCE
COOLANT LEVEL CHECK

/)
2/

. Reservoir

. FULL level mark
. LOW level mark
. Arrow mark

RN SN

To check level, lift hood and look at “see-through” coolant reservoir.
It is not necessary to remove radiator cap to check coolant level.

WARNING:

To help avoid danger of being burned:

¢ Do not remove reservoir cap while coolant is “boiling”,
and

¢ Do not remove radiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under pressure

if either cap is taken off too soon.

When engine is cool, check coolant level in reservoir.

A normal coolant level should be between “FULL” and “LOW’
marks on reservoir.

If coolant level is below “LOW" mark, remove reservoir cap and add
proper coolant to reservoir to bring coolant level up to “FULL” mark.
Then, reinstall cap.

NOTE:

¢ If recommended quality antifreeze is used, there is no need
to add extra inhibitors or additives that claim to improve sys-
tem.
They may be harmful to proper operation of system.

® When installing reservoir cap, align arrow marks on reset-
voir and cap.
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COOLING SYSTEM SERVICE

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot.

Scalding fluid and steam can be blown out under pressure
if cap is taken off too soon.

Cooling system should be serviced as follows.

1) Check cooling system for leakage or damage.

2) Wash radiator cap and filler neck with clean water by removing
radiator cap when engine is cold.

3) Check coolant for proper levei and freeze protection.

4) Using a pressure tester, check system and radiator cap for prop-
er pressure holding capacity 110 kPa (1.1 kg/cm2, 15.6 psi). If
replacement of cap is required, use proper cap specified for this
vehicle.

NOTE:

After installing radiator cap to radiator, make sure that its
ear is aligned with reservoir hose as shown in figure. If not,
turn cap more to align its ear with hose.

5) Make sure that hose clamps are tightened securely and inspect
all hoses.
Replace hoses whenever cracked, swollen or otherwise deterio-
rated.

6) Clean frontal area of radiator core.

COOLING SYSTEM FLUSH AND REFILL

1) Remove radiator cap when engine is cool.
Turn cap slowly to the left until it reaches a “stop” (Do not press
down while turning it).
Wait until pressure is relieved (indicated by a hissing sound}
then press down on cap and continue to turn it to the left.

WARNING:

To help avoid danger of being burned, do not remove ra-
diator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

2) With radiator cap removed, run engine until upper radiator hose
is hot (this shows that thermostat is open and coolant is flowing
through system).
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1. Reservoir
2. FULL level mark
3. LOW level mark

4. Arrow mark

3) Stop engine and open radiator drain plug to drain coolant.

4) Close drain plug. Add water until system s filled and run engine
until upper radiator hose is hot again.

5) Repeat steps 3) and 4) several times until drained liquid is
nearly coloriess.

6) Drain system and then close radiator drain plug tightly.

7} Disconnect hose from reservoir. Remove reservoir and pour
out any fluid. Scrub and clean inside of reservoir with soap and
water. Flush it well with clean water and drain.

Reinstall reservoir and hose.

8) Add 50/50 mixture of good quality ethylene glycol antifreeze
and water to radiator and tank.

Fill radiator to the base of radiator filler neck and reservoir to
“FULL" level mark. Reinstall reservoir cap, aligning the arrow
marks on the reservoir and cap.

9) Run engine, with radiator cap removed, until radiator upper
hose is hot.
10} With engine idling, add coclant to radiator until level reaches
the bottom of filler neck. Install radiator cap, making sure that
the ear of cap lines up with reservoir hose.
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[G16 engine]

{H25 engine]

10 kg (22 Ibs)
. Adjusting bolt
. Pivot bolt

. Belt tension

COOLING FAN BELT TENSION CHECK AND
ADJUSTMENT

WARNING:

Disconnect negative cable at battery before checking and
adjusting belt tension.

[G16 and H25 engines]

1) Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If it is necessary to replace belt, refer to page 6B-14 for proce-
dure.

2) Check belt for tension. Belt is in proper tension when it deflects

6 to 8 mm (0.24 — 0.32 in.) under thumb pressure (about 10 kg
or221b.).

Belt tension “a”: 6 — 8 mm (0.24 — 0.32 in.) (G16 engine)
9 — 11 mm (0.35 — 0.43 in.) (H25 engine)
as deflection/10 kg (22 Ibs)

NOTE:

When replacing belt with a new one, adjust belt tension to
5-7mm{(0.20-0.27 in.) (G16 engine) or 7 -9 mm (0.27 - 0.35
in.) (H25 engine).

3) If belt is too tight or too loose, adjust it to proper tension by dis-
placing generator position.

4) Tighten generator adjusting bolt and pivot bolt.

5) Connect negative cable at battery terminal.
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[J20 engine]

1) Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If it is necessary to replace belt, refer to page 6B-14 for proce-
dure.

2) Check belt for tension. Belt is in proper tension when it deflects
5to 7 mm (0.20 - 0.27 in.) under thumb pressure (about 10 kg
or 22 |b.).

[J20 engine]

Belt tension “a™: 5-7 mm (0.20 - 0.27 in.)
as deflection/10 kg (22 Ibs)

NOTE:
When replacing beit with a new one, adjust belt tension to
4 -5 mm (0.16 — 0.20 in.).

1. 10kg (22 Ibs) 4. Fanpulley
2. Adjusting bolt 5. Pivot bolt
3. Crankshaftpulley “a™ Belttension

3) If belt is too tight or too loose, adjust it as follows:
(1)Loosen adjusting bolt and pivot bolt.
(2) Tighten adjusting bolt during Keeping fan belt in proper ten-
sion by tightening tension bolt with wrench as shown infigure.
(3) Tighten adjusting bolt and pivot bolt to specified torque.

Tightening torque
(a): 45 N'm (4.5 kg-m, 32.5 Ib-ft)

4) Connect negative cable at battery terminal.

1. Adjusting bolt 2. Pivot bolt 3. Tension bolt
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ON-VEHICLE SERVICE

WARNING:

e Check to make sure that engine coolant temperature is
cold before removing any part of cooling system.

¢ Also be sure to disconnect negative cable from battery
terminal before removing any part.

\\ TR I
ﬁ‘u O == =
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1. Water outlet pipe
(J20 engine)

1. Radiator inlet hose
2. Radialor outiet hose

3. Radiator outiet pipe

COOLANT DRAINING

1) Remove radiator cap.
2) Loosen drain plug on radiator to drain coolant.
3) After draining coolant, be sure to tighten drain plug securely.
4) Fill cooling system.
Referto “COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

COOLING WATER PIPES OR HOSES
[G16 and J20 engines]

REMOVAL

1) Drain cooling system.

2) To remove these pipes or hoses, loosen screw on each pipe or
hose clip and pull hose end off.

INSTALLATION

Install removed parts in reverse order of removal procedure, noting
the following.

e Tighten each clamp bolt securely.

o When installing water outlet pipe to cylinder head, apply sealant
to pipe bolt thread and then tighten it (J20 engine only).

Sealant
“A”: 99000-31110 (SUZUKI BOND No. 1215)

# Refill cooling system with proper coolant, referring to description
on “COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

e Check each part for leakage.

[H25 engine]

REMOVAL

1) Disconnect negative cable at battery.

2} Drain coolant.

3) Remove radiator inlet, outlet hoses and radlatoroutlet pipe.
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4, ECT sensor
5. Heater hose

1. Thermostat case
2. Water outlet pipe
3. Water outlet cap

s

1. Thermostat case 4. O-ring
2. Water outlet pipe 5. Heater hose
3. Water outlet cap 6. Water hose

(To throttle body)

1
o 5
4 ; 4
]
4
3

1. Thermostat case 4. Q-ring
2. Water outlet pipe 5. Heater hose
3. Water outlet cap 6. Water hose

(To throttle body)

4. ECT sensor
5. Heater hose

1. Thermostat case
2. Water outlet pipe
3. Water outlst cap

1. Radiator inlet hose
2. Radiator cutlet hose

3. Radiator outfet pipe

4) Remove throttle body and intake manifoid.

Refer to Section 8A2 for removal.
5) Disconnect coolant temperature sensor (ECT sensor) coupler.
6) Disconnect heater inlet hose from water outlet cap.

7) Remove water outlet cap from cylinder heads.
8) Remove water outlet pipe from thermostat case.
2) Remove thermostat case from cylinder block.

INSTALLATION

Install removed parts in reverse order of removal procedure, noting
the following.

1) Install thermostat case to cylinder block with new O-ring.

2) Instail water outlet pipe to thermostat case with new O-rings.
3) Install water outlet cap to cylinder heads with new gaskets.

4) Connect heater hose to water outlet cap.
5) Connect ECT sensor coupler.

6) Install throttle body and intake manifold.
Refer to Section 6A2 for installation.

7) Instail radiator outlet pipe to thermostat case with new O-ring.

8) Install radiator inlet and outlet hoses.

9) Refill cooling system with proper coolant, referring to desctip-
tion on “COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section,
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[G16 engine]

EJ‘_.CL__L‘)\

TN

\\\ 1. Thermostat cap

1. Airbleed valve
2. Thermostat seal

1. Thermostat
2. Thermometer
3. Heater

THERMOSTAT

REMOVAL

1} Drain coolant and tighten drain plug.

2) Remove fan shroud with cooling fan after disconnecting radiator
inlet hose from radiator (H25 engine only).

3) Remove thermostat cap.

4) Remove thermostat.

INSPECTION

1) Make sure that air bleed valve of thermostat is clean. Should this
valve be clogged, engine would tend to overheat.

2) Check to make sure that vaive seat is free from foreign matters
which would prevent valve from seating tight.

3) Check thermostat seal and O-ting for breakage, deteriotation or
any other damage.

4) Check thermostatic movement of wax pellet as follows:
(1) Immerse thermostat in water, and heat water gradualiy.
(2) Check that valve starts to open at specific temperature.
(3)If valve starts to open at a temperature substantially below or
above specific temperature, thermostat unit should be re-
placed with a new one. Such a unit, if reused, will bring about
overcooling or overheating tendency.
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[G16 engine] 2

1. Thermostat
2. Airbleed valve
3. Match mark

1. Adjusting bolt

INSTALLATION

1) When positioning thermostat and O-ring on thermostat case, be
sure to position it so that
® air bleed valve comes at top (G16 engine)
® air bleed valve comes at match mark and into the recession of

thermostat case (J20 and H25 engines).

2) Instal! thermostat cap to intake manifold (G16 engine), water
pump {J20 engine) or thermostat case (H25 engine).

3) Install cooling fan and fan shroud and connect radiator inlet hose
to radiator (H25 engine only).

4) Fill cooling system. Refer to “COOLANT” and steps 8) to 10) of
“COOLING SYSTEM FLUSH AND REFILL" in this section.

5) Connect negative cable at battery.

6) After installation, check each part for leakage.

COOLING FAN BELT
[G16 and H25 engines)

REMOVAL

1) Disconnect negative cable at battery.

2) Loosen P/S pump drive belt adjusting bolt and then remove P/S
pump belt.

3) Loosen adjusting bolt and pivot bolt.

4) Slacken belt by displacing generator and then remove it.

INSTALLATION

1) Install belt to water pump pulley, crankshaft puiley and generator
pulley. Install P/S pump drive belt.

2) Adjust belt tension as specified.
For Adjustment of P/S pump drive belt tension, refer to Section
0B of this manual.

3) Tighten adjusting bolt and pivot bolt.

4) Connect negative cable at battery.

COOLING FAN BELT TENSION INSPECTION
Inspect belt and check belt tension. Refer to “COOLING FAN BELT
TENSION CHECK AND ADJUSTMENT? in this section.
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1. Adjusting bolt
2. Pivot bott
3. Cooling fan bett

[J20 enginel]

REMOVAL

1) Disconnect negative cable at battery.

2} Loosen adjusting bolt and pivot bolt.

3) Slacken belt by dispiacing fan pulley.

4) Remove cooling fan. Just detach the fan/clutch from fan pulley.
5) Remove cooling fan beit.

INSTALLATION

1) Install belt to fan pulley and crankshaft pulley.

2) Install cooling fan. Referto "COOLING FAN AND FAN CLUTCH”
in this section.

3) Adjust belt tension as specified. Refer to “COOLING FAN BELT
TENSION CHECK AND ADJUSTMENT” in this section.

4) Tighten adjusting bolt and pivot bolt.

5) Connect negative cable at battery.

COOLING FAN BELT TENSION INSPECTION
Inspect beit and check belt tension. Refer to “COOLING FAN BELT
TENSION CHECK AND ADJUSTMENT”.
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1. Cooling fan
2. Fan clutch
3. Bimetal

1. Coolingfan/
clutch nut

COOLING FAN AND FAN CLUTCH

REMOVAL

1) Disconnect negative cable at battery.

2) Drain coolant.

3) Disconnect radiator inlet hose from radiator.
4) Loosen cooling fan/clutch nuts.

5) Remove P/S oil tank stay bolts from radiator stay (G16 and H25
engines only).

6) Remove radiator shroud securing clips.

7) Then remove cooling fan/clutch and radiator shroud.

INSPECTION

Inspect fluid coupling for oil leakage.

If necessary, replace fan cluich assembly. Do not disassemble
clutch assembly.

INSTALLATION

Install removed parts in reverse order of removal procedure. After
instaliation, adjust belt tension for specification and tighten each
bolt and nut securely.

Tightening Torque
(a): 11 N'm (1.1 kg-m, 8.0 Ib-ft) (G16 and J20 engines)
(a): 25 N'm (2.5 kg-m, 18.0 Ib-ft) (H25 engine)

NOTE:

® Refill cooling system with proper coolant referring to
“COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

® After installation, check each joint for leakage.
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1. Radiator
2 2. Inlet hose (Qutlet from oil cooler)
3. Qullet hese (Inlet to il cooler)

1. inlethose
2. Outlet hose
3. Reservoir tank hose

RADIATOR

REMOVAL
1) Disconnect negative cable at battery.
2) Drain cooling system by loosening drain plug of radiator.

3) When servicing vehicie equipped with A/T (Automatic Trans-
mission), place oil pan under radiator and disconnect A/T fluid
hoses from radiator.

4) Loosen cooling fan/clutch nuts.
5) Disconnect radiator inlet hose from radiator.

6) Remove P/S oil tank stay bolts from radiator stay.
7) Remove radiator shroud securing clips.
8) Then remove cooling fan/clutch and radiator shroud.

9) Disconnect water hose and reservoir hose from radiator.
10) Remove radiator.
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INSPECTION
Check radiator for leakage or damage. Straighten bent fins, if any.

CLEAN
Clean frontal area of radiator cores.

INSTALLATION
Reverse removal procedures.

NOTE:

¢ Refill cooling system with proper coolant referring to
“COOLANT” and steps 8) to 10) of “COOLING SYSTEM
FLUSH AND REFILL” in this section.

¢ Adjust cooling fan belt tension to specification. Refer to
“COOLING FAN BELT TENSION CHECK AND ADJUST-
MENT?” in this section.

® With A/T (Automatic Transmission) equipped vehicle, check
A/T fluid level, referring to SECTION 7B1.

* After installation, check each joint for leakage.

WATER PUMP

[G16 engine]

REMOVAL

1) Disconnect negative cable at battery.

2} Drain cooling system.

3) Remove timing belt and tensioner according to procedure de-
scribed initem “TIMING BELT AND BELT TENSIONER” of SEC-
TION 6A1.

4) Remove rubber seal between oil pump and water pump.

5) Remove oil level gauge guide with oil level gauge.
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1. Rubber seal

6) Remove generator adjusting arm.

7) Remove water pump assembly.

NOTE:
Do not disassemble water pump.
if any repair is required on pump, replace it as assembly.

INSPECTION
Rotate water pump by hand to check for smooth operation.

If pump does not rotate smoothly or makes abnormal noise, replace
it.

INSTALLATION
1) Install new pump gasket to cylinder block.
2) Install water pump to cylinder block.

Tightening Torque
(a): 12 N'm (1.2 kg-m, 8.5 Ib-ft)

3) After installing water pump, install rubber seal between water.~
pump and oil pump.

4) Install belttensioner, timing beltand timing belt outside cover ac-
cording to procedure described in item “TIMING BELT AND

BELT TENSIONER” of SECTION 6A1.
T T
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1. Qillevel gauge guide
2. Q-ing

5) Install generator adjusting arm.

6) With engine oil applied to O-ring, install oil level gauge guide.
7) Install crankshaft pulley, water pump pulley, pump drive belt,
cooling fan/clutch and fan shroud.

Tightening Torque
Cooling fan/clutch nuts: 11 N'm (1.1 kg-m, 8.0 |b-ft)
Crankshaft pulley No.2 bolts: 16 N-m (1.6 kg-m, 11.5 1b-ft)

8) Adjust cooling fan belt tension as previously outlined.
9) Connect negative cable at battery.

10} Fill coolant.

11) After installation, check each part for leakage.
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1. Heater outlet pipe bolt
2. Thermostat cap
3. Exhaust manifold cover

1. Water pump
2. Water pump bolt
3. Thermostat cap

1. Water pump
2. Impeller
3. O-ring

[J20 engine]

REMOVAL

1) Disconnect negative cable at battery.

2) Drain coolant.

3) Remove radiator outlet hose from thermostat cap.

4) Remove heater outlet pipe bolt.

5) Remove generator belt by loosening tensioner pulley.
Refer to Section 6H of this manual.

6) Remove water pump assembly by removing its 4 bolts.

NOTE:
Do not lose dowel pin when removing water pump.

INSPECTION

NOTE:

Do not disassemble water pump.

If any repair is required on pump, replace it as assembly.

1) Rotate water pump by hand to check for smooth operation. If
pump does not rotate smoothly or makes abnormal noise, re-
place it.

2) Inspect water pump impeller for damage.
Replace as necessary.

NOTE:
Do not disassemble water pump to check the water pump
impeller.

INSTALLATION
1) Install new O-ring to water pump.

NOTE:
Do not forget to install dowel pins on water pump side be-
fore mounting water pump to engine block.
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1. Water pump
2. New water pump bolt
3. Thermostat cap

1. Heater outlet pipe bolt
2. Thermostat cap
3. Exhaust manifold cover

2) Install water pump by using new bolts to cylinder block and tight-
en to specified torque.

NOTE:
Use NEW bolts (total of 4) to install water pump to engine
block. Failure to do so may result water leakage.

Tightening torque
(a): 27 N'm (2.7 kg-m, 19.5 |b-ft)

3) Install heater outlet pipe bolt.

4) Install generator belt. Refer to Section 6H of this manual.
5) Install radiator outlet hose to thermostat cap.

6) Fill coolant.

7) Connect negative cable at battery.

[H25 engine]
REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.
Refer to Section 8A2 for removal.

5) Remove water pump assembiy.

INSPECTION

NOTE:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.

1} Rotate water pump by hand to check for smooth operation. I
pump does not rotate smoothly or makes abnormal noise, re-
place it.

2) Inspect water pump impeller for damage.

Repiace as necessary.
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INSTALLATION
1) Install new O-rings to water pump.
2) install water pump to cylinder block.

Tightening torque
(a): 27 N'm (2.7 kg-m, 19.5 1b-ft)

3) Install timing chain cover.
Refer to SECTION 6A2 for installation.

4) Install oil pan, front differential housing, P/S system, cooling
system, intake manifold with throttle body and other parts.

5) Refill cooling system with coolant, front differential with gear oil,
P/S system with specified fluid and engine with engine oil.

6) Check wheel alignment referring to SECTION 3A.

7) Verify that there is no fuel leakage, water leakage and oil leak-
age at each connection.

8) Connect negative cable at battery.

1. Water pump
2. Impeller
3. O-ring
REQUIRED SERVICE MATERIAL
MATERIALS USE
Ethylene glycol base coolant Additive to engine cooling system for improving cooling
(Anti-freeze/Anti-corrosion coolant) efficiency and for protection against rusting.
RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
SUZUKI BOND NO. 1215 -
Sealant (99000-31110) Water outlet pipe bolt

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N'm kg-m Ib-ft
Cooling fan pulley adjusting and pivot bolts (J20 engine} 45 45 32.5
Cooling fan/clutch nuts (G16 and J20 engines}) 11 1.1 8.0
(H25 engine) 25 25 18.0
Water pump bolts (G16 engine) 12 1.2 8.5
(J20 and H25 engines) 27 2.7 19.5
Crankshaft pulley No.2 bolts (G16 engine) 16 1.6 11.5
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SECTION 6C

ENGINE FUEL

CONTENTS

GENERAL DESCRIPTION .............. 6C-1 FuelFilter .......cciviiiiiiiniaanns 6C-3

FuelSystem .......ooviviiiii e, 6C-1 Fuellings ...vvvvveiiinnrnaneninan, 6C-4
DIAGNOSIS Fuel FillerCap .......covviiiiiuninns 6C-5

Diagnosis Chart .......... Refer to SECTION 6 Fuel Tank ........ccovviiinvinnnen. 6C-5
ON-VEHICLE SERVICE ................ 6C-2 TIGHTENING TORQUE

Precautions ....... Refer to SECTION OA and 6 SPECIFICATION .......ocvnvennennn 6C-8

FuelPump......coooins 6C-3

GENERAL DESCRIPTION

FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel level gauge and it includes
three lines, fuel feed line, fuel return line and fuel vapor line.
For the details of fuel flow and fuel vapor flow, refer to SECTION 6E1 (G16 and J20 engines) or 6E2 (H25 engine).

. Fuel tank

. Fuel pump {with fuel level gauge)

. Fuelfilter

. Fuel filler cap

Breather hose

. Fusel feed line {to delivery pipe)

. Fusl return line {from delivery pipe)
. Fuel vapor lina {to EVAP canister)
. Fuel tank protector

Belt

SORNOMPOP =
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6C-2 ENGINE FUEL

With short pipe, fit hose as far as it reaches pipe joint

as shown,
/ Hose

9Z77_//////////// G,

Clamp securely at a position
3to7 mm (0.12-0.27 in.)
from hose end.

With following type pige, fit hose as far as its
peripheral projection as shown.

L

Clamp securely at a position
3to 7 mm{0.12-0.27 in.)
from hose end.

With bent pipe, fit hose as far its bent part as shown
or till pipe is about 20 to 30 mm (0,79 - 1.18 in.
into the hose.

’/7////////////////////4

W-}-—t- Clamp securely at a position
3to 7 mm {0.12 - 0.27 in.}

from hose end.

With straight pipe, fit hose till pipe is about 20 to 30
mm (0.76 - 1.18in.) in the hose.

L

~— 20t 30 mm
(0.79-1.18 in.)

" Clamp

Clamp securely at a position 3 to
7mm {0.12 - 0.27 in.) from hose end.

DIAGNOSIS
DIAGNOSIS CHART
Refer to SECTION 6.

ON-VEHICLE SERVICE
PRECAUTIONS

WARNING:

Before attempting service of any type on fuel system, fol-

lowing cautions should be always observed.

¢ Disconnect negative cable at battery.

¢ DO NOT smoke, and place “NO SMOKING” signs near
work area.

¢ Be sure to have CO; fire extinguisher handy.

¢ Be sureto perform work in a well-ventilated area and away
from any open flames (such as gas hot heater).

¢ Wear safety glasses.

¢ Torelease fuel vapor pressure in fuel tank, remove fuel fill-
er cap from fuel filler neck and then reinstall it.

¢ As fuelfeed line is still under high fuel pressure even after
engine was stopped, loosening or discon necting fuel feed
line directly may cause dangerous spout of fuel to occur
where loosened or disconnected. Before loosening or dis-
connecting fuel feed line, make sure to release fuel pres-
sure according to procedure described in SECTION 6.

® A small amount of fuel may be released after the fuef line
is disconnected.
In order to reduce the chance of personal injury, cover the
fitting to be disconnected with a shop cloth. Put that cloth
in an approved container when disconnection is com-
pleted.

¢ Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose correctly
referring to the following.

¢ When performing any work that requires to lift up vehicle,
check fuel hose clamp for rust.

® For other information, refer to Precautions in SECTION 0A
and SECTION 6 of this manual.
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FUEL PUMP
REMOVAL

1) Remove fuel tank. Refer to “FUEL TANK” in this section.
2) Remove fuel pump assembly from fuel tank.

INSPECTION
Check fue! pump filter for evidence of dirt and contamination.
If present, clean and check for presence of dirt in fuel tank.

INSTALLATION

Reverse removal procedure for installation noting the following.
e Use new gasket.

¢ Tighten fuel pump bolts to specified torque.

Tightening Torque
(a): 4.9 N'm {0.49 kg-m, 3.5 [b-ft)

1. Fuel pump assembly
2. Gasket

3. Tofuel filter

4. From delivery pipe

FUEL FILTER

REMOVAL
1) Relieve fuel pressure in fuel feed line referring to SECTION 6.

CAUTION:
This work must not be done when engine is hot. If done
s0, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.
3) Hoist vehicle.

4) Disconnect inlet and outlet hoses from fuel filter.

WARNING:

A small amount of fuel may be released after fuel line is
disconnected. In order to reduce the chance of personal
injury, cover the fitting to be disconnected with a shop
cloth. Be sure to put that cloth in an approved container
when disconnection is completed.

5) Remove fuel filter from chassis frame.

1. Fuel filter
2. Fuelfilter cutlet hose
3. Fuel filter inlet hose
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1. Fuslfiller
2. Fuslfilter cutlet hose
3. Fuslfilter inlet hose

S

7738 ~ A
1. To delivery pipe

1 3 2. Fueltank

3. Fuelfilter

1. Fuel feed hose
{if equipped) —_

2. Fuel return hose
3. Fuelvapor hose
4. Clamp

INSTALLATION

Reverse removal procedure noting the following.

Upon completion of installation, verify that there is no fuel leakage
at each connection according to procedure described in SECTION
6.

FUEL LINES

Due to the fact that fuel feed line is under high pressure, this system
requires special consideration for service.
The feed pipe uses screw couplings and hose clamps.

INSPECTION

Visually inspect fuel lines for evidence of fuel leakage, hose crack-
ing and deterioration, or damage. Make sure all ciamps are secure.
Replace parts as needed.
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1. Fuelfilter cap
° 2. Gasket

1. Fuel filler hose
2. Fuel tank inlet (check) valve

==L P

1. Tank

2, Breather hose
3. Filler hose

4. Inlet valve

FUEL FILLER CAP

Remove cap, and check gasket for even filler neck imprint, and de-
terioration or any damage.
If gasket is in malcondition, replace cap.

NOTE:

If cap requires replacement, only a cap with the same features
should be used. Failure to use correct cap can resultin serious
malfunction of the system.

FUEL TANK

REMOVAL
1) Relieve fuel pressure in fuel feed line referring to SECTION 6.

CAUTION:
This work must not be done when engine is hot. If done
$0, it may cause adverse effect to catalyst.

2) Disconnect negative cable at battery.

3) Insert hose of a hand operated pump into fuel filler hose and
drain fuel in space “A” in the figure (drain fuel through it till fuel
stops).

CAUTION:
Do not force hose of a hand operated pump into fuel tank.
Doing so can damage inlet valve.

4) Remove fuel tank filler hose protector.
Disconnect filler hose from fuel tank and breather hose from fuel
filler neck.

5) Remove fuel tank inlet valve.
Use care not to damage inlet valve when removing.

6) Drain fue! tank by pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

CAUTION:
Never drain or store fuel in an open container due to pos-
sibility of fire or explosion.
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1. Fuel fiiter
2. Fuel filter outlet hose
3. Fuelfilter inlet hose

1 1. Fuel pump
2. Coupler

7) Disconnect fuel filter inlet hose from filter.

8) Disconnect fuel vapor hose and return hose from pipes.
9) Remove fuel tank protector (if equipped) from vehicle.

10) Lower fuel tank gradually while hoiding it horizontally and pull
out coupler at fuel pump.

INSPECTION

After removing fuel tank, check hoses and pipes connected to fuel
tank for leaks, loose connections, deterioration or damage. Also
check fuel pump and level gauge gaskets for leaks, visually inspect
fuel tank for leaks and damage.

Replace any damaged or malconditioned parts.
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. Fuel tank
. Fuel pump (with fuel

level gauge)
. Fuetfilter
. Fuelfiller cap 9.
. Breather hose 10.
. Fuel feed line

(to delivery pipe)

7. Fuel return line (from

delivery pipe}

8. Fuel vaporfine (to

EVAP canister)
Fuel tank protector
Belt

FUEL TANK PURGING PROCEDURE

CAUTION:

This purging procedure will NOT remove all fuel vapor. Do
not attempt any repair on tank where heat or flame is re-
quired, as an explosion resuiting in personal injury could
OCCUl.

The following procedure is used for purging the fuel tank.

1) After removing fuel tank, remove all hoses and fue! pump as-
sembly from fuel tank.

2) Drain all remaining fuel from tank.

3) Move tank to flushing area.

4) Filltank with warm water or tap water, and agitate vigorously and
drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5} Completely flush out remaining water after washing.

INSTALLATION

1) Install fuel pump assembly to fuel tank. Refer to “FUEL PUMP”
in this section.

2) Connect fuel hoses to fuel tank, fuel pump assembly.
After connecting, clamp hoses securely, Refer to p. 6C-2.

3) Install inlet valve to fuel tank.
If deformed or damaged in any other way, replace with a new
one.

4) Install fuel tank by using fuel tank belts and then install protector
(if equipped) to vehicle.

5) Connectfuelfiller hose to fuel tank and breather hose to fuel filler
neck. Clamp them securely.

8) Install fuel filler hose protector.
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7) Connect fuel vapor hose and return hose to fuel pipe.
Clamp them securely.

\ 1 8) Connect fuel filter inlet hose to fuel filter.

1. Fuelfilter
2. Fuelfilter outlet hose
3. Fuel filter inlet hose

9) Connect fuel pump assembly coupler.
10) Connect negative cable to battery.
11) Upon completion of installation, check fuel system for leakage.

TIGHTENING TORQUE SPECIFICATION

Tightening torque
Fastening parts 2 ik

N'm kg-m Ib-ft

Fuel pump bolt 4.9 0.49 3.5
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SECTION 6E1

ENGINE AND EMISSION CONTROL SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION FOR
G16/J20 ENGINE)

WARNING:

result in severe injury.

For vehicles equipped with Supplemental Restraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section hefore perfroming service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative, Either of these two conditions may

o Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

Whether following systems (parts) are used in the particular vehicle or not depends on specifications. Be

sure to bear this in mind when performing service work.

¢ EGR valve
e Heated oxygen sensor or CO adjusting resistor
¢ Three way catalytic converter

CONTENTS
GENERAL DESCRIPTION .............. 6E1- 3 Code No.13 Hgated Oxygen
AIRINTAKE SYSTEM .. ..o, 6E1- 8 Sensor Circuit ...............0h 6E1-34
FUEL DELIVERY SYSTEM ... ovoov o 6E1- O Code No.14 ECT Sensor Circuit ........ 6E1-36
ELECTRONIC CONTROL SYSTEM ...... 6E1-11 Code No.15 ECT Sensor Circuit ........ 6E1-38
DIAGNOSIS .................ovvein 6E1-23 Code No.21 TP Sensor Giraut ... 6E1-39
On-Board Diagnostic System .......... 6E1-23 Code No.22 TP Sensor Cl_rcm_t """"" 6?'40
Precautions in Diagnosing Troubles ... .. 6E1-23 Code No.23 IAT Sensor C!rcu!t """"" 6E1-41
Malfunction Indicator Lamp (MIL) Check . 6E1-24 Code No.25 IAT Sensor Circuit .. ... 6E1-43
DTC Check BE1-24 Code No.24 VSS (Vehicle Speed Sensor)
DTC Clearance . 6E1-26 Circuit ... 6E1-44
DTG T. zlarance """"""""""" E1-27 Code No.33 MAF Sensor Circuit ........ 6E1-46
A Ml?_ é:rcmt Che k """"""""" 6E1- Code No.34 MAF Sensor Circuit . ....... 6E1-47
(MIL does not Iight? ........... 6E1-29 Code No.42 CMP Sensor Circuit (G16) .. 6E1-48
A-2 MIL Circuit Check (MIL flashes) . .. .. 6E1-30 Code No.42 CMP Sensor Circuit (J20) .. 6E1-50
A-3 MIL Gircuit Check Code No.51 EGR Valve (if equipped) .... 6E1-52
(MIL remains ONY ........oovevrnn.n. 6E1-31 DTC Confirmation Procedure .......... 6E1-53
A-4 EGM (PCM) Power and Ground B-1 Fuel Pump Circuit Check .......... 6E1-54

CircuitCheck ..., 6E1-32

6E1
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B-2 Fuel Injector Circuit Check .........
B-3 Fuel Pressure Check ..............
B-4 Idle Air Control System Check ......
B-5 EVAP Conirol System Check .......
B-6 EGR System Check (if equipped) ...
B-7 A/C Signal Circuit Check...........

B-8 A/C Condenser Fan Motor Relay
Control System Check ...............

Inspection of PCM (ECM) and Its Circuit .

ON-VEHICLE SERVICE
General ......... ... .ccciiiiiii.
Accelerator Cable Adjustment ..........
A/T Throttle Cable Adjustment (4 A/T)...
Idle Speed Inspection .................
Idle Mixture Inspection/Adjustment. .....

AIR INTAKE SYSTEM

Throttle Body (On-vehicle inspection,
Removal, Cleaning and installation) . . ..

Idle Air Control Valve
(Removal and Installation) ............

FUEL DELIVERY SYSTEM ..............
Fuel Pressure Inspection ..............
Fuel Pump (On-vehicle inspection,

Removal, Inspection and Installation) ..
Fuel Pressure Regulator
(Removal and Installation) ............

..................

6E1-61
6E1-62

6E1-63
6E1-65

6E1-74
6E1-75
6E1-75
G6E1-75
6E1-76
6E1-78
6E1-79

6E1-79

6E1-81
6E1-82
6E1-82

6E1-83

Fuel Injector (On-vehicie inspection,
Removal, Inspection and Installation)

ELECTRONIC CONTROL SYSTEM ....
ECM/PCM (Removal and Installation) .

MAF Sensor (Inspection, Removal and
Installation) .......................

IAT Sensor ...oovinini i

TP Sensor (Inspection, Adjustment,
Removal and Installation) ...........

ECT Sensor (Removal, Inspection and
Installation) .......................

HO2S (Removal and Installation) .. ...
Vehicle Speed Sensor (Inspection) . . ..

Camshaft Position Sensor ........... _

Main Relay (Inspection) .............
Fuel Pump Relay (Inspection) ........
Fuel Cut Operation (Inspection)
EMISSION CONTROL SYSTEM
EGR System (if equipped) ...........
Evaporative Emission Control System .
PCVSystem .................0000l

TIGHTENING TORQUE
SPECIFICATIONS

SPECIALTOOLS ....................

..................

6E1- 85
6E1- 89
6E1- 89

6E1- 90
6E1- 92

6E1- 93

B6E1- 94
B6E1- 95
B6E1- 96
6E1- 97
6E1- 98
6E1- 99
6E1- 99
6E1-100
6E1-100
B6E1-102
6E1-104

6E1-105
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GENERAL DESCRIPTION

The engine and emission control system has 4 major
sub-systems: air intake system, fuel delivery system,
electronic control system and emission control sys-
tem.

Air intake system includes air cleaner, mass air flow
sensor, throttle body, idle air control vaive and intake
manifold.

Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.

Electronic control system includes ECM (PCM), vari-
ous sensors and controlled devices.

Emission control system includes EGR, EVAP and
PCV systems.
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J20 ENGINE
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6E1-8 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

AIR INTAKE SYSTEM

The main components of the air intake system are air When the idle air control valve is opened according to
cleaner, mass air flow sensor, air cleaner cutlet hose, the signal from PCM (ECM), the air bypasses the
throttle body, idle air control vaive and intake man- throttle valve through bypass passage and is finally
ifold. drawn into the intake manifold.

The air (by the amount corresponding to the throttie
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttle body, is distrib-
uted by the intake manifold and finally drawn into each
combustion chamber.

4
G16 ENGINE 6
f=—) 3
S\ Yl /
£ r ////;1///
10 <=
g 2
12
2 1
! —1
{4 H
:jﬁ Z 4
1
1. Aircleaner 5. Throtile valve 9. Exhaust manifold
2, Mags air flow sensor (MAF sensor) 6. Idle air control valve (IAC valve) 10. Bypass air flow
3. Air cleansr outlet hose 7. Intake manifold 11. Fresh air
4. Throttle body 8. Cylinder head 12, Intake air temperature sensor
J20 ENGINE 20 10 1
+ 7 -
= ar 19 ed
4wm Exhaust gas
€I Fyel vapor
¢za Engine coolant 0]
1. Aircleaner 11. Engine
2. Intake air temp, [IAT] sensor 12, PCV valve
3. Mass air flow [MAF] sensor 13. Fuel pressure regulator
4. Resonator 14, Bypass air flow
5. Throttle body 15, PCV air flow
6. Throttle valve 16. Engine coolant flow
7. Idle air control {IAC] valve 17. EGR flow (if equipped)
8. Aircut valve 18. EVAP purge flow
9. Intake manifold 19. To brake booster
10. Fuel delivery pipe 20. Fuel pressure control vacuum
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FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fuel
pump, fuel filter, fue! pressure regulator, delivery pipe
and fuel injectors.

The fuel in the fuel tank is pumped up by the fuel
pump, filtered by the fuel filter and fed under pressure
to each injector through the delivery pipe.

As the fuel pressure applied to the injector (the fuel
pressure in the fuel feed line) is always kept a certain

amount higher than the pressure in the intake man-
ifold by the fuel pressure regulator, the fuel is injected
into the intake port of the cylinder head when the in-
jector opens according to the injection signal from
PCM (ECM).

The fuel relieved by the fuel pressure regulator re-
turns through the fuel return line to the fuel tank.

G16 ENGINE

. Fuelinjectors

. Fuel delivery pipe
Fuel pressura regulator
To intake manifold

Fuel feed line

. Fuel return line

. Fuslvaporline

. Fuel filter

. Fuel tank

. Fugl pump

COONON RGN
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J20 ENGINE

m Fuel flow

Fuel vapor flow

<:] Air flow ((

1. Fueltank 6. Fuelinjectors 11. EVAP canister

2. Fuel pump 7. Fuel pressure regulator 12. Tank pressure control valve
3. Fuel feed line 8. Fuel return line

4. Fuelfilter 9. Intake manifold surge tank

5. Fuel delivery pipe 10. EVAP canister purge valve
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6E1-11

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various
sensors which detect the state of engine and driving
conditions, 2) ECM (PCM) which controls various de-
vices according to the signals from the sensors and
3) various controlled devices.

Functionally, it is divided into the following sub sys-
fems:

# Fuel! injection control system

o Heated oxygen sensor heater control system (if

equipped)

¢ Idle air control system

* Fuel pump control system

# Evaporative emission control system

# [gnition control system

¢ EGR system (if equipped)

Also, with 4 A/T model, PCM controls A/T.

G16 ENGINE

INFORMATION SENSCORS CONTROLLED DEVICES OTHERS
1. MAF sensor a : Fuel pump relay A :PCM/ECM
2. V88 b : Injectors B : EVAP canister
3. Heated oxygen sensor {if equipped) ¢ : EGR valve {if equipped) C : Data link connector
4, Power steering pressure switch d : Idle air control valve D : Combination meter
(if equipped) 8 : Ignition ¢eil assemblies
5. ECT sensor g : Malfunction indicator lamp
6. Battery (“CHECK ENGINE" light)
7. TP sensor h : Main relay
8. Transmissicn range switch (A/T only} i : EVAP canister purge valve
9. Camshaft position sensor (CMP sensor) j :A/C condenser fan molor relay
10. 1AT sensor (if equipped)

11. Ignition timing adjusting resistor
12. CO adjusting resistor (if equipped)
13. ABS control module (if equipped)
14. A/C ampiifier (if equipped)

15. Monitor connector

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
parts with {*} are installed at the other side.
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J206 ENGINE

9 i 7 g

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. IAT sensor a : ldle air control valve A ECM (PCM}
2. MAF senscr b : A/C condenser fan motor relay B : EVAP canister
3. Power steering pressure switch {if equipped) C : Data link connector
(if equipped) ¢ : EVAP canister purge valve D : Combination meter
4. Heated oxygen sensor (if equipped) d : Ignition coil assemblies
5. Monitor connector e :Main relay
6. ABS control module (it equipped) f :Fuel pump relay
7. Camshaft position sensor (CMP sensor) g : Malfunction indicator lamp
8. ECT sensor (‘CHECK ENGINE" light)
9. TP sensor h : Injectors
10. Battery i+ EGR valve (if equipped)
11. CO adjusting resistor {if equipped)

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
parts with (*) are installed at the other side.
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M/T Vehicle with G16 Engine
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10.
1.
12,
13.

14,

15.
16.

17.
18.
19.
20.
21.
22.
23.
23-1.
24.
25.
286.
27.

28.
29.
30.
31.
32.
33.
34.
35.

ONEO AL

Fuel injector No.1

Fuel injector No.2

Fuel injector No.3

Fuel injector No.4

EGR valve (if equipped)

Idle air control {IAC} valve

EVAP canister purge valve
Ignition coil assembly for

No.1 and No.4 spark plugs
Ignition coil assembly for

No.2 and No.3 spark plugs
Capacitor (noise suppressor)
Fuel pump relay

Fuel pump

A/C condenser fan relay

(if equipped)

A/C condenser fan motor

(if equipped)

Monitor connector

"CHECK ENGINE” lamp
(Malfunction indicator lamp)

Main relay

Starter magnetic switch

Vehicle speed sensor
Speedometer

Data link connector

Power steering pressure switch
Lighting switch

Rear defogger switch (if equipped)
Heater blower motor (if equipped)
A/C amplifier (if equipped)

ABS control module (if equipped)
Heated oxygen sensor, HO2S

{if equipped)

CO adjusting resistor (if equippead)
Ignition timing adjusting resistor
Intake air temp. (IAT) sensor
Engine coolant temp. (ECT) sensor
Throttle position (TP} sensor
Mass air flow (MAF) sensor
Camshaft position (CMP) sensor
Engine control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Power source for back up C1 ~
A2 Ground c5 -
A3 Main relay Cé Intake air temp. sensor
Ad — c7 e
AB CO adjusting resistor ce —
(if equipped) co Power steering pressure
AG - switch
A7 _ C10 Engine start signal
A8 Data link connector c11 | Ground for ignition timing
e adjusting resistor
- c12 | lgnition timing adjusting
A10 Duty output terminal resistor
Al Tachometer
A12 | "“CHECK ENGINE” lamp D1 Fuel injector No.2
A13 | Fuel pump relay D2 | Fuelinjector No.1
Al4 Ground D3 IAC valve
A15 Ground (stepper motor coil 2)
inati ; _ IAC valve
A16 a%ggfgsgg? resistor () D4 {stepper motor coil 1)
A iag. switch terminal Ignition coil assembly for
17 Diag s»jwtc errfuna Ds No.2 and No.3 spark plugs
A18 Test switch terminal — " r
gnition coil assembly for
A9 ﬁ\fBe%S%rgg)module D8 | No.1 and No.4 spark plugs
Rear defogger switch and p7 | EGR valve (stepper motor
A20 | jighting switch (if equipped) ‘;OC: 2.1 eq”('ppw)
- R valve (stepper motor
AZ1 Heater blower switch D8 coil 1, if equipped)
A22 | AIC signal (if equipped) D9 | Heater of HO2S (if equipped)
A23 R D10 Vehicle speed sensor
A24 —— D11 | CMP sensor (+)
A25 A/C cut signai {if equipped) D12 Fuel injector No.4
A/C fan motor relay —
A26 (if squipped) D13 Fuel injector No.3
Di4 IAC valve
{stepper motor coil 4)
B1 Mass air flow sensor D15 1AC valve .
B2 Throttie position sensor (stepper motor coil 3)
B3 Heated oxygen sensor, HO28{ D16 —
(if equipped 017 _
B4 Engine coolant temp. sensor D18 EGR valve (stepper motor coil
B5 Power source for TP sensor 4, if equipped)
B6 Power source for CO adjust- D19 EGR vaive (stepper motor coil
ing resistor (if equipped) 3, if equipped)
B7 _— D20 EVAP canister purge valve
B8 Power source D21 —_—
B9 Ground for MAF sensor p22 CMP sensor {(-)
B10 Ground for HO2S shield wire
(if equipped)
B11 Ground for TP sensor
Ground for HO2S
B12 {if equipped)
B13 Ground for ECT sensor
B14 Ground for |AT sensor
B15 Ignition switch

B16

Power source
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A/T Vehicle with G16 Engine
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©

10.
1.
12.
13.
14.
18,
186.

17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43,
44,
45.
46.
47.
48.
49.

NG~

Fuel injector No.1
Fuel injector No.2

. Fuel injector No.3
. Fuel injector No.4

EGR valve (if equipped)

[dle air control {IAC) valve

EVAP canister purge valve

tgnition coil assembly for

No.1 and No.4 spark plugs

Ignition coil assembiy for

No.2 and No.3 spark plugs
Capacitor (noise suppressor)

Fuel pump relay

Fuel pump

A/C condenser fan relay (if equipped)
A/C condenser fan motor (if equipped)
Monitor connector

“CHECK ENGINE” lamp
{Malfunction indicator lamp)

“Q/D OFF" lamp

“POWER” tamp

Power/Normal change switch

O/D cut switch

4WD low switch

Main relay

Transmission range switch
(Park/Neutral Position Switch)
Starter magnetic switch

Vehicle speed sensor

Combination meter

Data link connector

TCC solenoid

Shift solencid-B

Shift solencid-A

Transmission range switch (sensor)
A/T input speed sensor

A/T vehicle (output) speed sensor
Power steering pressure switch
Stop lamp switch (Brake pedal switch)
Lighting switch

Rear defogger switch (if equipped)
Heater blower motor (if equipped)
A/C amplifier (if equipped)

ABS control module (if equipped)
Heated oxygen sensor {if equipped)
CO adjusting resistor (if equipped)
Ignition timing adjusting resistor
Intake air temp. sensor

Engine coclant temp. sensor
Throttle position sensor

Mass air flow sensor

Camshaft position sensor
Powertrain control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Power source for CO adjust- Bo2 Ground for ignition timing
ing resistor (if equipped) adjusting resistor
A2 Power source for back up B23 Ground for ECT sensor
A3, Ad — B24 Ground for HO2S (if equipped)
AB Duty output terminal B25 Ground for IAT sensor
AB Tachometer B26 Ground
A7 “CHECK ENGINE” lamp
A8 A/C cut signal (if equipped) C1 Shift solenocid-B
A9 Main relay c2 Shift solenoid-A
A10 CO adjusting resistor c3~C7 —_—
(if equipped) C8 TCC solenoid
All — c9 _
Al2 Data link connector c10 A/T input speed sensor {-)
A13 — C11 A/T input speed sensor (+)}
Ald Test switch terminal C12-C14 _
Al15 ae:éﬂgéoegd er switch Ci5 Transmission range switch “D”
16 Heater blower switch C16 Transmission range switch “N”
A7 A/C signal (if equipped) C17 Transmiss?on range swEtch “R”
A18, A19 — c18 Transmission range switch “P”
A20 | “O/D OFF lamp C19 _ _
AT “POWER’ lamp Cc20 ggéee[g \gg:s%rround for A/T cutput
Az2 afl g}fﬁg prgggor relay co1 ggeiglg ;v;rrg gﬁound for A/T input
A23 Fuel pu.mp-relay - c22 A/T output speed sensor (-
A24 gf%c?ﬂgggg? resistor (-} c23 A/T output speed sensor (+)
AD5 — — C24-C25 —
A28 Cc2e 4WD low switch
A29 Diag. switch terminal cz27 Transmission range switch “L*
A0 ‘(?fBenggggg)mOdme C28 | Transmission range switch “2”
A31 gﬁl’t"fﬁ /Normal change D1 Fuel injector No.2
A3 Lighting switch D2 Fuel injector No. 1
733 O/D cut switch D3 IAC vaive (steppelr mot_or coil 1)
34 Stop lamp switch D4 Heater of HO2S (If equipped)
{Brake pedal switch) D5-D7 —
A35 —_— D8 Fuel injector No.4
) D9 Fuel injector No.3
B1 Intake air temp. sensor D10 1AC valve (stepper motor coil 4}
B2 Engine coolant temp. sensor D11 IAC valve (stepper motor coil 3)
B3 Ignition timing adjusting resistor D12 IAC valve (stepper motor coil 2)
B4 Power source D13 E‘%R valve o )
B5 Ground for MAF sensor pper motor coil 4, ifequipped)
Bé Ground D14 é%?)ggrl\r’r?otorcoil 3, ifequipped)
B7 Power steering pressure switch D15 EGR valve ‘
B8 —_— {stepper motor coil 2, if equipped)
B9 Throttle position {TP) sensor D16 EGR valve o )
B0 Mass air flow (MAF) sensor (stepper motor coil 1, it equipped)
Heated oxygen sensor D17 EVAP canister purge valve
BN {if equipped D18-D22 —
Bi2 Ground for HO2S shield wire D23 Ignitien coil assembly for
(if equipped) 0.2 and No.3 spark plugs
§1i Power source T P sensor D24 I S]Ell%nngorl\llgissgg?éygﬁxrgs
D25 Vehicle speed sensor
B15 Power source
D26 CMP sensor {(+}
Bi6 e D27 ——
B17 Sround D28 CMP sensor (=)
B18 Engine start signal
B19 - D29 Ground for DLC
B20 | Ignition switch D30 —
B2 Ground for TP sensor
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M/T Vehicle with J20 Engine
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[ I T A A R e e ]
COUONONAWN=0®

21.
22.
23.
24.
25,
28.
27.
28,

29,
30.
31.
32.
33.
34.
35.
36.
37.
38.

NGO~

Camshaft position [CMP] sensor
Mass air flow [MAF] sensor
Vehicle speed sensor [VSS]

. Combination meter

Throttle position [TP] sensor

. Intake air temp. {IAT] sensor

Engine coolant temp. [ECT] sensor
Fuel injector No.1
Fuel injector No.2
Fuel injector No.3

. Fuel injector No.4

. ldle air contro! [IAC] valve

. EGR valve (if equipped}

. EVAP canister purge valve

. Power steering pressure [PSP] switch
. ABS control module (if equipped)

A/C amplifier (if equipped)

. Monitor connector
. Data link connector
. Immobilizer control module

(if equipped)

A/C condenser fan relay (if equipped)
Lighting switch

Rear defogger switch (if equipped)
Heater blower switch

Fuel pump relay

CO adjusting resistor (if equipped)
Heated oxygen sensor (if equipped)
“CHECK ENGINE" lamp
(Malfunction indicator lamp)

Ignition coil assembly for No.4
Ignition coil assembly for No.3
Ignition coil assembly for No.2
Ignitiont coil assembly for No.1

Fuse box

Ignition switch

Starter magnetic switch

Main relay

Battery positive voltage

Engine control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Power source for back up C1 ~
A2 Ground cs
A3 Main relay Cé6 Intake air temp. sensor
Ad — c7 —
A5 CO adjusting resistor cs S
(if equipped) co Power steering pressure
AB - switch
A7 C10 Engine start signal
A8 Data link connector ci
AQ - Cci12 _—
A10 Duty output terminal
At Tachometer D1 Fuel injector No.2
IAC vaive
A13 Fuel pump relay D3 (stepper motor coif 2)
Al4 Ground
D4 IAC valve )
A15 | Ground (stepper motor coil 1)
CO adjusting resistor (-} Ignition coil assembly for
A18 | (it equipped) D5 | oz d
A17 | Diag. switch terminal De | lgnition coil assembly for
A18 | Test switch terminal No.1
ABS contro! module EGR valve (stepper motor
A19 (if equipped) b7 coil 2, if equipped)
Rear defogger switch and EGR valve (stepper motor
A20 | ighting switch (if equipped) D8 | coil 1, if equipped)
A21 | Heater blower switch D9 | Heater of HO2S (if equipped)
Ap2 A/C signal (if equipped) D10 Vehicle speed sensor
A23 - D11 CMP sensor (+)
A24 _ D12 Fuel injector No.4
A25 | A/C cut signal (if equipped) | D13 | Fuelinjector No.3
IAC valve
A26 fi\f'r gqﬁgpn;%or relay D14 (stepper motor ceil 4)
D15 IAC valve i
B1 Mass air flow sensor 576 Esteti)_per m‘tl:ator o :;) o 4
B2 Throttle position sensor D17 Ign!t{on CO!I assembly NOI 3
nition coil assem 0.
B3 Heated oxygen sensor, HO28 9 y -
{if equipped% D18 EGR valve (stepper motor coil
- 4, if equipped)
B4 Engine coolant ternp. sensor -
B5 Power source for TP sensor D19 gﬁ&gﬁ%ﬁgﬁfpper motor coil
Power source for CO adjust- :
B6 ing resistor (if equipped) D20 EVAP canister purge valve
D21 e
B7 D22 CMP
B8 | Power source sensor ()
Bg Ground for MAF sensor
B10 Ground for HO2S shield wire
(if equipped)
Bi1 Ground for TP sensor
B12 Ground for HO2S
(if equipped)
B13 Ground for ECT sensor
B14 Ground for IAT sensor
B15 Ignition switch
B16 Power source
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AJT Vehicle with J20 Engine
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3.

32,
33.
34.
35.
36.
37.
38.
39.
40.

41,
42.
43.
44,
45,
48,
47.

48.
49.
50.
51.

—h
CWON® O ROD S

Camshaft position [CMP] sensor
Mass air flow [MAF] sensor
Vehicle speed sensor [VSS]
Combination meter

Throtile position [TP] sensor
Intake air temp. [1AT] sensor
Engine coolant temp. [ECT] sensor
Fuel injector No.1

Fuel injector No.2

Fuel injector No.3

. Fuel injector No.4
. ldle air control [IAC] valve
. EGR valve (if equipped)

EVAP canister purge valve

. Power steering pressure [PSP] switch
. ABS control module (if equipped)

. A/C amplifier (if equipped)

. POWER/NORMAL change switch

O/D cut switch

. 4WD low switch

. Shift solenoid A

. Shift solenocid B

. TCC solenoid

. A/T vehicle (output) speed sensor
. A/T input speed sensor

. Monitor connector

. Stop lamp switch

. Lighting switch

. Data link connector

. Immobilizer control module

(if equipped)

A/C condenser fan relay (if equipped)
Lighting switch

Rear defogger switch (if equipped)
Heater blower switch

Fuel pump relay

“POWER” lamp

“O/D OFF” lamp

Transmission range switch {sensor)
CO adjusting resistor (if equipped)
Heated oxygen sensor (if equipped)
“CHECK ENGINE” lamp
(Malfunction indicator lamp})

Ignition coit assembly for No.4
Ignition coil assembly for No.3
Ignition coil assembly for No.2
Ignition ceil assembly for No.1

Fuse box

Starter magnetic switch
Transmission range switch
(Park/Neutral Position Switch)
Ignition switch

Main relay

Battery positive voltage

Powertrain control module

TERMINAL CIRCUIT TERMINAL CIRCUIT
M| Pouersoucelorcosdue | B22 —
B23 Ground for ECT sensor
A2 | Power source for back up B24 | Ground for HO2S (i equipped)
A, Ad — B25 | Ground for IAT sensor
A5 Duty output terminal B26 Ground
AG Tachometer
A7__| "CHECK ENGINE" lamp C1 | Shiftsolenoid-B
AB Al C cut signal (if equipped) cz Shift solenoid-A
A9 Main retlay. _ c3 - C7 —
A0 | Graaaeey e C8 | TCC solenoid
ATl — C9 —
A12 Data link conmector C10 A/T input speed sensor ()
Ai3 _ Ci1 AJ/T input speed sensor (+)
Al4 Test switch terminal C12-C14 —
15 Rear defogger switch C15 Transmission range switch “D"
Al Heater blower switch C16 Transmission range switch “N”
A7 A/C signal (if equipped) C17 Transmission range switch "R”
A18, A19 _ c18 Transmission range switch “P"
A20 | “O/D OFF" lamp C19 "
Az “POWER” lamp c20 sglia%lg \gérl;es%;ound or A/T oulput
A2 ﬁf’gqﬁgprgg;m relay c21 ggg wire g:ound for A/T input
A28 _ | Fuel pump relay c22 | AJT output speed sensor {-)
A24 &%gﬁ{gg};g? resistor () C23 A/T output speed sensor (+)
AD5 ~ —_ C24-C25 —
A28 C28 4AWD low switch
A2G Diag. switch terminal C27 Transmission range switch “L”
A30 @?%3%;;%m0du'e Co8 Transmission range switch “2”
A31 sp\mg /Normal change D1 Fue! injector No.2
ASZ Lighting switch D2 Fuel injector No.1
A33 O/D cut switch D3 IAC valve (stepper motor coil 1)
. D4 Heater of HO2S {if equipped)
A34 ?Bt?glg r:)]gdsa\iws!\?vli.'tch) D5-D7 —
A35 _ D8 Fuel injector No.4
D9 Fuel injector No.3
B1 Intake air temp. sensor D10 1AC valve (stepper motor coil 4)
B2 Engine coolant temp. sensor D11 IAC valve (stepper motor ¢oil 3)
B3 o D12 1AC valve {stepper motor coil 2)
B4 Power source D13 EGR valve o
BS Ground for MAF sensor (stepper motor coil 4, if equipped)
B6 Ground D14 :Es%}?nggt!‘;ﬁotor coil 3, ifequipped)
B7 Power steering pressure switch D15 EGR valve
B8 —_— (stepper motor coil 2, if equipped)
B9 Throttle position {TP) sensor Dis EGR valve o .
B10 Mass air flow (MAF) sensor (stepper motor cail 1, if equipped)
Heated oxygen sensor D17 EVAP canister purge valve
B11 {if equipped D18-D20 —
B12 Ground for HO2S shield wire D21 Ignition coil assembly for No. 4
(it equipped) D22 Ignition cail assembly for No. 3
B13__ | Power source for TP sensor D23 | Ignition coil assembly for No. 2
B14 M— D24 lgnition ceil assembly for No. 1
B15 | Power source D25 | Vehicle speed sensor
B16 — D26 | CMP sensor (+)
Bi7 Ground D27 —_
B18 Engine start signal D28 | CMP sensor (-)
B19 — D29 Ground for DLC
B20 Ignition switch D30 _—
B21 Ground for TP sensor
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ENGINE & EMISSION CONTROL INPUT/QUTPUT TABLE

Og-—imgIO<QZD'UDg-|69>2—|E§P
input SiElg |50 855218 |%]58|2(2|5|8]0|Z (9|8
olo|8le|8|0|] % (ale eS| |qIB8|2]a|®
o2 |a|(2|F = ~|e|=z mg-zaog:‘é“’
z2la(2lz||al2l |F|S|E| |#|&|2|2(2|2|8 (2|
wili|x o= =1 ] RN S o | =
SS9 IRIE] (2lg]7| l2(2|E|5|S|5|R|5]5
= c |@ =z e Z2|® 815 3(= E o
T | = == =3 = — Ly
2|2 8| S13 g1« 3
elel |5z 5 glels
Zie = Z|B FlEel= <
g S 3|7 2158 |2
. — — = =T (|® =
Function = = 3 a3~ o
] ) = F= R )
Ee o C —
- g
3| B g
2 = =
Cutput
Main relay control Main relay
Fuel Pump control Fuel pump relay O @)
injection control Injectors O{ OO 0|0 O Q| O|0]|O
Idle air control IAC valve ClO| 00|10 O O[O C O OlOo
Ignition control Ignition coil with igniter | O| O] O O] O @) O|O[0O] (O] [O|C
MIL control MIL O Q|olC
EVAP canister purge
EVAP purge control valve O O O
EGR control EGR valve (if equipped) | O O O O
HO2S heater control HO2S (if equipped) O O O O
A/ G amplifier
A/C control (it equipped) O O O O
A/C condensor fan A/C condensor fan
control relay (if equipped) © O © ©
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DIAGNOSIS

The engine and emission control system in this vehicle are con-
trolled by ECM/PCM. ECM/PCM has an On-Board Diagnostic sys-
tem which detects a malfunction in this system.

When diagnosing troubles, be sure to have full understanding of the
outline of “On-Board Diagnostic System” and each item in “Precau-
tion in Diagnosing Trouble” and execute diagnosis according to
“Engine Diagnostic Flow Table” in section 6.

ON-BOARD DIAGNOSTIC SYSTEM

ECM/PCM performs on-board diagnosis (self-diagnosis) on the

system and operates “CHECK ENGINE” lamp (malfunction indica-

tor lamp) as follows.

e Malfunction indicator lamp (“CHECK ENGINE” light) lights when
the ignition switch is turned ON (but the engine at stop) regardless
of the condition of Engine and emission control system. This is
only to check the malfunction indicator lamp (“CHECK ENGINE”
light) bulb and iis circuit.

o [f the areas monitored by ECM/PCM is free from any trouble after
the engine start (while engine is running), malfunction indicator
lamp (“CHECK ENGINE" light) turns OFF.

e When ECM/PCM detects a trouble which has occurred in the
areas, it makes malfunction indicator lamp (“CHECK ENGINE”
light) turn ON while the engine is running to warn the driver of such
occurrence of trouble and at the same time it stores the exact
trouble area in ECM/PCM back-up memory.

PRECAUTIONS IN DIAGNOSING TROUBLES
o Before identifying diagnostic trouble code, don’t disconnect cou-
plers from ECM/PCM, battery cable from battery, ECM/PCM
ground wire harness from engine. Such disconnection will erase
memorized trouble in ECM/PCM memory.
® Be sure to read “Precautions for Electrical Circuit Service” in Sec-
tion OA before inspection and observe what is written there.
¢ ECM/PCM teplacement
When substituting a known-good ECM/PCM, check for following
conditions. Neglecting this check may cause damage to known-
good ECM/PCM.
- Resistance value of all relays, actuators is as specified re-
spectively.
— TP sensor and fuel tank pressure sensor (if equipped) are in
good condition and none of power circuits of these sensors is
shoried to ground.
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MALFUNCTION INDICATOR LAMP (“CHECK ENGINE”
LAMP) CHECK
1) Turn ON ignition switch (but engine at stop) and check that mal-
function indicator lamp (“CHECK ENGINE” lamp) lights.
if lamp does not light up, go to “Diagnostic Flow Table A-1” in this
section.
If lamp flushes, go to “Diagnostic Flow Table A-2” in this section.
2) Start engine and check that malfunction indicator lamp
("CHECK ENGINE” lamp) turns OFF.
If lamp remains ON, go to “Diagnostic Trouble Code Check Not
Using SUZUKI Scan Tool (Tech-1)" in this section.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
[Using SUZUKI scan tool (Tech 1)]

NOTE:

It is not possible to read DTCs of immobilizer control system
by using Tech-1. If inmobilizer control system is suspected to
be defective (engine fails to start and “CHECK ENGINE” lamp
flashes at ignition switch ON), check DTCs by using “CHECK
ENGINE” lamp.

1) Check maifunction indicator lamp (“CHECK ENGINE” lamp) re-
ferring to “Malfunction Indicator Lamp (“CHECK ENGINE” lamp)
Check” in this section.
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1. Datalink sennector

0N =

N
—SERE -
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. Malfunction indicator lamp (“CHECK ENGINE" light)
. Diagnostic switch terminal

. Ground terminal

. Monitor coupler

2) Turn ignition switch OFF.

3) After setting cartridge to Tech 1, connect it to data link connector
(DLC) located on underside of instrument panel at driver’s seat
side.

Special Tool

(A): 09931-76011 (Tech 1)

(B): Mass storage cartridge

(C): 09931-96020 (16/12 pin DLC adapter)

4) Turn ignition switch ON.

5) Read DTC according to instructions displayed on Tech 1 and

print it or write it down. Refer to Tech 1 operator's manual for fur-
ther details.
If communication between Tech 1 and ECM/PCM is not pos-
sible, check if Tech 1 is communicable by connecting it to
ECM/PCM in another vehicle. If communication is possible in
this case, Tech 1 is in good condition. Then check data link con-
nector and serial data line {circuit) in the vehicle with which com-
munication was not possible.

6) After completing the check, turn ignition switch OFF and discon-
nect Tech 1 from data link connector (DLC).

[Not using SUZUKI scan tool (Tech 1)]

1) Check malfunction indicator lamp (“CHECK ENGINE” light) re-
ferring to “Malfunction Indicator Lamp (“CHECK ENGINE" light)
Check” in this section.

2) Using service wire, ground diagnosis switch terminal in monitor
coupler.

3) Read DTC from flashing pattern of malfunction indicator lamp
(“*CHECK ENGINE” light). Refer to “Diagnostic Trouble Code
Table”.

If lamp remains ON, go to “Diagnostic Flow Table A-3".

NOTE:

¢ If abnormality or malfunction lies in two or more areas,
malfunction indicator lamp (“CHECK ENGINE” light) indi-
cates applicable codes three times each.
And flashing of these codes is repeated as fong as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

¢ Take a note of diagnostic trouble code indicated first.

4) After completing the check, turn ignition switch OFF and discon-
nect service wire from monitor coupler.
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DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

[Using SUZUKI scan tool (Tech 1)]

1) Turn ignition switch OFF.

2) Connect Tech 1 to datalink connector (DLC) in the same manner
as when making this connection for DTC check.

3) Turn ignition switch ON.

4} Erase DTC according to instructions displayed on Tech 1.
Refer to Tech 1 operator’'s manuai for further details.

5) After completing the clearance, turn ignition switch OFF and dis-
connect Tech 1 from data link connector (DLC).

[Not using SUZUKI scan tool (Tech 1)]

1) Turn OFF ignition switch.

2) Disconnect battery negative cable for specified time below to
erase diagnostic trouble code stored in ECM/PCM memory and
reconnect it.

Time required to erase DTC:

Ambient Time to cut power to ECM/PCM
temperature
Over 0°C (32°F) 30 sec. or longer
Not specifiable.
Under 0°C (32°F) Select a place with higher than
0°C (32°F) temperature.
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DIAGNOSTIC TROUBLE CODE TABLE (M/T AND A/T)

EXAMPLE: When throttle position sensor is defective (Code No. 21}

Malfunction indicator Code No. 21

lamp (“CHECK ENGINE” Code No. 21 Code No. 21
light) ON 2 1 2 1 2 1
OFF ———2 I | l —lﬂ ‘_ m ”
[ ] ]
0.3\ 0310 03 3.0 3.0 Time (sec.}
0.3
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE" DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
1 3 Heated oxygen sensor
13
“ “““ (if equipped}
1 4
14
_.ﬂ ﬂnﬂﬂ Engine coolant
15 1 5 temperature sensor
2 1
SR e ||| BN |
2 . Throttle position sensor
2 3
23 I I I | I [ l I I I Intake air temperature Diagnose trouble according to “DIAGNOS-
perai TIC FLOW TABLE” corresponding to each
2 5 sensor
25 ”ﬂ nﬂnnﬂ code No.
2 4
24 ” I‘I ﬂ l’l ﬂ ” Vehicle speed sensor
33 3 3
I_"l l'I U L“ Mass air flow sensor
34 I ﬁ 0 ”4” I
4 2
42 _n_n_’-l_ﬂ__ﬂ_”__ Camshaft position sensor
51 5 1 EGR valve (stepper motor,
| “H”“” “ if equipped)
1 2 This code appears when none of the other
12 Normal . -
] I I I ] | codes (above codes) are identified.
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DIAGNOSTIC TROUBLE CODE TABLE (A/T ONLY)

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO, LIGHT) FLASHING PATTERN

8 1
Shift solenoid A
6 2
R 11111 1
6 3
* | JUUUIL_Jun,
Shift solenoid B
6 4
* LU UIIL
65 8 5 Refer to SECTION 7B1 “AUTOMATIC
”]””””l I”””l” . TRANSMISSION®,
TCC solenoid
6
7 2
72 _m'“'mm'“U'm— Transmission range switch
7 5
75 I””””l”” “I“”lﬂ AJT Vehicle speed sensor
7 6
76 —]’mrmmuuumn”ﬂ- A/T Input speed sensor

DIAGNOSTIC TROUBLE CODE TABLE
(FOR VEHICLE EQUIPPED WITH IMMOBILIZER CONTROL SYSTEM ONLY)

DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
g 1
s | JUUUInnmn._Ji_
ECM/ICM
o 8 3 (PCM/ICM) code
—I-I-I-U-UUUU“-I-—[UM Refer to “IMMOBILIZER CONTROL SYS-
o 2 TEM” section.
82 H”””“I””I ”” ECM/PCM
g 3
83 ”H”I”””“l ”“” Serial data link
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A-1 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (‘CHECK ENGINE” LAMP) DOESN'T LIGHT AT IGNITION

SWITCH ON)
& i. Main fuse box
. | 2, "G fuse
B/W e VY — 1 AT2 (A7) [ 3. “FP" fuse
4. Ignition switch
B/W ——B15 (B20) ol 5. “IG” circuit fuse
—_ 6. Malfunction indicator lamp
: B/R bR Bl A3 (A9) 8 \ (“CHECK ENGINE” lamp)
1 B/R—— o—t+BI/B tB8 (B4 7. Main refay
] I 8(84) 10 8. ECM (PCM)
/ 1B16 (B15) 9. Ground at intake manifold
10. Test switch terminal in
7 B/G —]A2 (B6) A8 (A4 — W/IR— rfgnitg'lconnecmr
B/BI —+A14 (B17)
B/Bl ——{A15 (B26)
,% e
t—f\‘K
; lhff/
M/T Vehicle : ECM
A12
f
I e e {1 R
IIIHI HRNEEERENEEN L
NN\ H 14 MW A= AW 17—\
AJT Vehicle : (PCM)
A7
|
4 - — 1] i |— o {1
vy
=N /=W~ =N =N\ =N
NOTE:

If malfunction indicator lamp (“CHECK ENGINE” lamp) lights for 2 to 3 seconds and remains OFF after that
at ignition switch ON, check test switch circuit for short to ground.

ignition switch ON?

STEP ACTION YES NO
1 MIL (“CHECK ENGINE"” Lamp) Power Supply | Go to Step 2. “1G” fuse blown, main fuse
Check blown, ignition switch
1) Turn ignition switch ON. mallfunctiolréél "?!W” ci{rjcuit
it e i i ‘ot between “1G” fuse and com-
E‘]% tcétrhg(; mglgath)r/warnmg lights in combination bination meter or poor coupler
’ connection at combination
meter.
2 ECM (PCM) Power and Ground Circuit Check Go to Step 3. Go to TABLE A-4 ECM (PCM)
Does engine start? POWER AND GROUND
CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in SECTION 6G
or 6G1.
3 MIL (“CHECK ENGINE” Lamp) Circuit Check Substitute a Buib burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect con- | known-good ECM | circuit open.
nectors from ECM (PCM). (PCM) and
2) Check for proper connectionto ECM (PCM) at | recheck.
terminal A12 (A7).
3) If OK, then using service wire, ground terminal
A12 (A7) in connector disconnected.
Does MIL ("CHECK ENGINE” lamp) turn on at
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A-2 MALFUNCTION INDICATOR LAMP (“CHECK” ENGINE LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) FLASHES AT IGNITION SWITCH ON)

3

Yofs

YIW

-

[_I / /4
2
ooty @ viv—Aaizan)  A17(a2gf—y —J 4
4
;—B/W— B15 (B20)
1 VY N B! —— A3 (A9)
o_o—{BI/B B8 (B4)
— t B16 (B15)
B/G——{A2 (B6) A8 (A12) |- Y /W
B/Bl—{A14 (B17)
B/BI— A15 (B26) 1
M/T Vehicle : ECM
—

NENEERREER

T
!

J'_

W /77

A17

A/T Vehicle : (PCM)

i\

S
e

£z

E_..... T

A28

=\ e—m\

§
7=

o G o=

. lgnition switch
. Malfunction indicator lamp

(“CHECK ENGINE” [amp)

. ECM (PCM)
. Dlag. switch terminal in monitor

connector

. Serial data line in DLC
. Immobilizer contrel modute

(if equipped)

trouble code?

1} Turn ignition switch ON.
Does lamp flashing pattern indicate diagnostic

STEP ACTION YES NO
1 “CHECK ENGINE” Lamp Flashing Pattern Go to Step 2. Go to “Diagnosis”
Check in section 8G.

service wire?

2 Diag. Switch Circuit Check
Is diag. switch terminal connected to ground via

System is in good
condition.

“Y" circuit shorted to
ground. If circuit is OK
substitute a known-good
ECM(PCM) and
recheck.
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A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) DOES NOT FLASH OR JUST REMAINS
ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.

—y

s

SR

3

2 /
AW—%VIY—— Al12 (A7)
B/W—B15 (B20)

V0 — Bl —— A3 {AD)
o__o—BI/B B8 (B4}
t B16 (B15)
B/G——A2 (B6)
B/Bl—{ A14 (B17)
B/ Bl —-| A15 (B26)

A8 (A12)

M/T Vehicle : ECM

A17 (A28} —Y —J r}/

|

—

L\:mw Dsamasiaer
N\ Sy mé\wm/—

AJT Vehicle : (PCM)

[ [==]
L = —
e |~ L

\f
1
fil

|

[==]
e

= I

A29

&
N~ = =

o N & W o=

. lgnition switch
. Malfunction indicator lamp

. ECM (PCM)
. Diag. switch terminal in monitor

. Serial data line in DLC
. Immobilizer control module

(“CHECK ENGINE” lamp)

connector

(if equipped)

STEP

ACTION

YES

NO

1

MIL (“CHECK ENGINE” Lamp) Circuit Check

1) Turn ignition switch OFF and disconnect
connectors from ECM (PCM).

Does MIL (“CHECK ENGINE” lamp) turn ON

at ignition switch ON?

“V/Y” circuit shorted
to ground.

Go to Step 2.

ECM/PCM connection check

1} Turn ignition switch OFF.

Is connector (A17 (A29) connection) connected
to ECM/PCM properly?

Go to Step 3.

Poor connector
connection.

Diag. switch Terminal Circuit Check

1} Connect connectors to ECM (PCM).

2) Using service wire, ground A17 (A29) terminal
with connectors connected to ECM (PCM).

3} Turn ignition switich ON.

Does MIL ("CHECK ENGINE” lamp) flash?

“¥" or "B” circuit open.

Substitute a known-good
ECM (PCM) and
recheck.
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A-4 ECM (PCM) POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION SWITCH
ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

6 8 1. Main fuse box
2. “IG" fuse
BIW%WY—.ME(AT) 3. “FI"fuse
4. Ignition switch
v A M G i
B/R [ Bl A3 (A9) " CHEGK ENGINE® lamp)
B/R ——Q\O—-BUBE' B8 (B4) 7. Main relay
B16 (B15) 8. ECM (PCM)
/ B/G—1 A2 (B6)
B/Bl —1 A14 (B17)
B/Bl— A15 (B26}
FHAE
(=AW (7=
AJT Vehicle : (PCM)
A7 A9 B17 B6 Ba
'l‘ o) \\ N 'I II 5 = =13
| s P o1 T =] :@i:"_--— = o]
==\ =N\ A\ =\ =
STEP ACTION YES NO
1 Main Relay Opening Sound Check Go to Step 5. Go to Step 2.
Is operating sound of main relay heard at ignition
switch ON?
2 Fuse Check Go to Step 3. Check for short in
Is main “FI” fuse in good condition? circuits connected to
this fuse.
3 Main Relay Check Go to Step 4. Replace main relay.
1) Turn OFF ignition switch and remove main
relay.
2) Check for proper connection to main relay at
terminal 3 and 4.
3) If OK, check main relay for resistance and
operation referring to “Main Relay Inspection”
in this section.
Is check resuit satisfactory?
4 ECM (PCM} Power Circuit Check Go to Step 5. “B/W', “BI” or “B/R"
1) Turn OFF ignition switch, disconnect circuit open.
connectors from ECM (PCM) and install
main relay.
2) Checkfor proper connection to ECM (PCM) at
terminals B15, A3, B8 and B16 (B20, A9, B4
and B15).
3) If OK, then measure voliage between terminal
B15 (B20) and ground, A3 {(A9) and ground
with ignition switch ON.
Is each voltage 10 — 14 V?
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STEP ACTION YES NO
5 ECM (PCM) Power Circuit Check Check ground circuits “B/G” | Go to Step 6.
1) Using service wire, ground terminal A3 (A9) | and “B/BI” for open.
and measure voltage between terminal If OK, then substitute a
B8 (B4) and ground at ignition switch ON. known-good ECM (PCM)
Isit 10 — 14 V? and recheck.
6 Is operating sound of main relay heard in Step 1? | Go to Step 7. “B/R" or “B\/B”
wire open.
7 Main Relay Check “B/R” or “BI/B” wire open. Replace main
1} Check main relay according to procedure in relay.
Step 3.
Is main refay in good condition?
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CODE NO.13 HEATED OXYGEN (OXYGEN SENSOR QUTPUT
SENSOR CIRCUIT VOLTAGE LOW)
NOTE:
;: Egﬁe(g g:;éen sensor ¢ Before diagnosing trouble according to flow table
2-1, Heater given below, check to make sure that following sys-
2-2, Sensor tem and parts other than electronic control system

1

A 1

'\N\/\—} "
Gr
D8 (D4) f Gr ————— .
B3 (B11) R ;

' 1 =
B12 (B24) F1Gr/ Y1 : 22
810 (812)

M/T Vehicle : ECM

are in good condition.
- Air cleaner (clogged)
=~ Vacuum leaks (air inthaling)
- Spark plugs (contamination, gap)
— Ignition coil assembly
- lgnition timing
— Engine compression
—~ Any other system and parts which might affect
A/F mixture or combustion.

¢ [f code No.13 and another code No. are indicated
together, the later has priority. Therefore, check and
correct what is represented by that code No. first
and then proceed to the following check.

® Be sure to use a voltmeter with high impedance
{MQ/V minimum} or digital type voltmeter for accu-
rate measurement.

i
1

T

JPETET

%\\\r [

------- ~\W 7

~
B12
A/T Vehigle : (PCM)
B;11
S S ===\ ===
STEP ACTION YES NO
1 1) Remove ECM (PCM) cover. Heated oxygen sensorand | Go to Step 2.
2) Warm up engine o normal operating its circuit (closed loop
temperature. system, A/F ratio feed back
3) Connect voltmeter between B3 (B11) terminal | system) are in good
of ECM (PCM) coupler and body ground. condition.
4) Maintain engine speed at 2000 rpm and after | Intermittent trouble or faulty
60 seconds, check voltmeter. ECM (PCM).
Does the voltage deflect between above and Recheck, referring to
below 0.45 V repeatedly? “Intermittent and Poor
Connection” in
SECTION 0A.
2 Does the voltage remain unchanged at 0.45 V “R” circuit shorted to power | Goto Step 3on
above? circuit or rich A/F mixture. the next page.
If circuit is OK, check MAF
sensor, ECT sensor, fuel
pressure, injectors and their
circuit. If all above are OK,
check ECM (PCM) and its
circuit, referring to p.6E1-65.
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STEP ACTION YES NO
3 1) Maintain engine speed at 2000 rpm for 60 | Poor B3 (B11) connection | “R” circuit open/short,
secends. or lean A/F mixture. “GrfY” circuit open or
2) Check voltmeter while repeating racing [f connectionis OK, check | oxygen sensor
engine. MAF sensor, ECT sensor, | malfunction.
Does it indicate 0.45 V or more even once? | fuel pressure, injectors If wire and connection are
and their circuit. QK, replace oxygen
If all above are OK, check | sensor and recheck.
ECM (PCM) and its
circuit, referring to
p.6E1-65.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to

p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.14 ECT SENSOR CIRCUIT

(LOW TEMPERATURE INDICATED, SIGNAL

VOLTAGE HIGH)

1. ECM (PCM} i
2, ECT sensor and gauge
2-1. ECT sensor
2-2, ECT gauge
3. To combination meter

2

B4 (B2)

813 (B23)

or/B

S ]

2.2

s:___‘ M

M/T Vehicle : ECM

]

/__

|
|
Y

Sensor Inspection” in this section.
Is check result as specified?

connection.

lf connections are OK,
intermittent trouble or faulty
ECM (PCM).

Recheck, referring to
“Intermittent and Poor
Connection” in Section 0A,

é\\\\ 117 > T ////4\
A/T Vehicle : (PCM)
B2
= e — s =
E: Ham NEREEN Snamuil EnazmAN
=\ /=381 NI/ W=\
STEP ACTION YES NO

1 1) Withignition switch OFF, disconnect | Go to Step 2. “Or/B" wire open, poor B4

ECT sensor coupler. (B2) connection or “Or/B”

2) With ignition switch ON, check wire shorted to power circuit.
voltage at “Or/B" wire terminal If wire and connection are
of ECT sensor coupler. OK, substitute a known-good

Is it about 4 — 5 V? ECM (PCM) and recheck.

2 1) Using service wire, connect “Or/B” | Go to Step 3. “BI” wire open or poor B13
and “BI" wire terminal of ECT sensor (B23) connection.
coupler. if wire and connection are

2) Check voltage at “Or/B” wire OK, substitute a known-good
terminal of ECT sensor coupler ECM (PCM) and recheck.
with ignition switch ON.

Is it below 0.15 V?

3 1) Check ECT sensor referringto “ECT | Poor ECT sensor-io-coupler | Faulty ECT sensor.
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Fig. for STEP 1 Fig. for STEP 2

1. ECT sensor coupler
2. Service wire
3. Engine ground

2 1. ECT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to

p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.15 ECT SENSOR CIRCUIT

(HIGH TEMPERATURE INDICATED, SIGNAL

CIRCUIT VOLTAGE LOW)

2
2-1
B X
B4 (B2) Or/B——f )AN,
1. EGM (PCM) >7W’
2. ECT sensor and gauge 1 -3
2-1. ECT sensor . ~
2-2. ECT gauge ] 2-2
3. To combination meter B13 (B23) Bl

M/ST Vehigle : ECM

7 11
HEENEN

a

L

ECT sensor coupler.

2) With ignition switch ON, check
voltage between “Or/B” wire
terminal of ECT sensor coupler
and ground.

Is it about 4 — 5 V?

N == =AW~
A/T Vehicle : (PCM)
B2
= = I'r
(:: i o T = 7 = T e _:
NZ S~ === =
STEP ACTION YES NO
1 1) Withignition switch OFF, disconnect | Go to Step 2. “Or/B” wire shorted to “BI”

wire or ground circuit.

If wire is OK, substitute a
known-good ECM (PCM)
and recheck.

1} Check ECT sensor, referring to
“ECT Sensor Inspection” in this
section.

Is check result as specified?

Poor ECT sensor coupler
connection,

If connection is OK,
intermittent trouble

or faulty ECM (PCM).
Recheck referring to “Inter-
mittent and Poor Connec-
tion” in section QA.

Faulty ECT sensor.

Fig. for STEP 1

2 1. ECT sensor coupler
2. Engine ground

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to

P-6E1-53 to confirm that the trouble has been

corrected.
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CODE NO.21 TP SENSOR CIRCUIT (SIGNAL VOLTAGE HIGH)
| 2
85 (813) Gr/R =
82 (B9) R/G
i. ECM (PCM)
B11 {B21) 5 Gr{Y 2. TP sensor
M/T Vehicle : ECM
BS 82
G A A R T
<=~/ WS A\ 7=
A/T Vehicle : (PCM)
Bi3 B9
= -
Lt E—ET -1 :.,‘—-: ] = | 5 s e Y [ 2
<=\ /=01 N/~
STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/Y" wire open, poor
TP sensor coupler. Bi1 (B21} connections,
2) Check voltage between “Gr/R” wire or "Gr/R" wire shorted to
terminal and “Gr/Y” wire terminal of power circuit.
disconnected TP sensor coupler with
ignition switch ON.
Is it about 4 — 5 V?
2 1) Check TP sensorreferringto “TP Sensor | “R/G” wire shorted to power| TP sensor malfunction.
Inspection” in this section. circuit.
Is check result as specified? If wire is CK, intermittent
trouble or faulty ECM
(PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section OA.

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p-6E1-53 to confirm that the trouble has been corrected.
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CODE NO.22 TP SENSOR CIRCUIT (SIGNAL VOLTAGE LOW)
! 2
B5{813) H Gr/R =
B2 (B9) R/G
1. ECM (PCM})
B11 (B21) | Gr/Y 2. TPsensor
M/T Vehicle : ECM
B5 B2
’4 M T R R e T
=S =S\, ﬂ\\w W 7=
AJT Vehicle : (PCM}
B13 B9
===\/// W/E—==\\1/7 M=
STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Goto Step 2. “Gr/R" wire open, “Gr/R"
TP sensor coupler. wire shorted to ground
2) Check voltage between “Gr/R" wire circuit or poor B5 (B13)
terminal and “Gr/Y" wire terminal of connection.
disconnected TP sensor coupler If wire and connection are
with ignition switch ON. OK, substitute a known-
Is it about 4 — 5 V? good ECM (PCM) and
recheck.
2 1) Check TP sensor referring to “TP “R/G" wire open/shorted to | Faulty TP sensor.
Sensor Inspection” in this section. ground or poor B2 (B9)
Is check result as specified? connection.
If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM),
Recheck, referring to
“Intermittent and Poor
Connection” in section OA.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.23 IAT SENSOR CIRCUIT (LOW TEMPERATURE INDICATED, SIGNAL

VOLTAGE HIGH)

2

m

3N

1
\ -
C6 (B1) Lbl /:W"

1. ECM {PCM}
B14 (B25} Bl/W 2. |AT sensor
M/T Vehicle : ECM
Cg

i T __IIII!II]IIL NN

] LT T i
L\\\ N S\ W (7=
A/T Vehicle : (PCM} B1

i} ff [—=]
NN o e N e\ Zamaa
STEP ACTION YES NO
1 1) With ignition switch OFF, Go to Step 2. “Lbl” wire open, poor C6 (B1)

disconnect |AT sensor coupler. connection or “Lbl” wire

2) With ignition switch ON, check shorted to power circuit.
voltage between “Lbl” wire If wire and connection are OK,
terminal of AT sensor coupler substitute a known-good ECM
and ground. (PCM) and recheck.

Is it about 4 — 5 V?

2 1) Using service wire, connect two Go to Step 3. “Bl/W” wire open or poor B14
terminals in IAT sensor coupler. (B25) connection.

2) Check voltage between “Lbl” wire If wire and connection are OK,
terminal of |AT sensor coupler and substitute a known-good ECM
ground with ignition switch ON. (PCM) and recheck.

Is it below 0.15 V?

3 1) Check IAT sensor referring to Poor IAT sensor coupler Faulty IAT sensor.
“|AT Sensor Inspection” in this connection.
section. If connections are OK,
Is check result as specified? intermittent trouble of faulty

ECM (PCM). Recheck,
referring to “Intermittent and
Poor Connection” in
section OA.
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Fig. for STEP 1 Fig. for STEP 2

2

5 1. 1AT sensor coupler
% 1. IAT sensor coupler 2. Bervice wire
2. Engine ground 3. Engine ground

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.25 IAT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
VOLTAGE LOW)
2
T i "
C6 (B1) Lbl F /M"' u|
1. ECM (PGM)
2. [AT sensor
B14 {B25) BI/W
M/ T Vehicle : ECM
cs
i i—'l | T
| HH A
=iz —BFA\\ ) \\i N
A/T Vehicle : (PCM) B
=] Ii
T L, 1
N o e\ Nz W=
STEP ACTION YES NO
1 1) With ignition switch OFF, Goto Step 2. “Lbl” wire shorted to “BI/W"
disconnect IAT sensor coupler. wire or ground circuit.
2} With ignition switch ON, is voltage If wire is OK, substitute a
applied to “Lbl” wire terminal of IAT known-good ECM {PCM) and
sensor coupler 4 V or more? recheck.
2 1) Check IAT sensor referring to “IAT | Poor IAT sensor coupler Faulty IAT sensor.
Sensor Inspection” in this section. | connection.
Is check result as specified? If connection is OK,
intermittent trouble or faulty
ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section OA.
Fig. for STEP 1
+ V _
[
;
2
1. [AT sensor coupler
v 2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.24 vSS CIRCUIT

(VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH
FUEL 1S KEPT CUT FOR LONGER THAN 5 SECONDS)

3

. ECM{PCM)

2 4 1. Vehicle speed sensor
@ L 2. Power supply from main relay
3. Speedometer
4
l— BI/B BI/Y

— BI/Y —L——-Ei D10 (D25)

M/T Vehicle : ECM

[
L

]

e
W /7 S

AJT Vehicle : {(PCM)

]
[ f
NI N

l—t _.rf-: - MS: T o L-— T - mj
! D1
SN =N =N == =
STEP ACTION YES NO
1 Does speedometer indicate vehicle | Faulty “Bi/Y” wire or poor Go to Step 2.
speed? “D1Q” (“D25") connection.
if wire and connection are
OK, intermittent trouble or
faulty ECM (PCM). Recheck
referring to “Intermittent and
Poor Connection” in section
0A.
2 1) With ignition switch OFF, Go to Step 3. “BI/B” or “B/Y” wire open or
disconnect VSS coupler. short.
2) With ignition switch ON, check
voltage between “Bl/B” wire
terminal and “B/Y” wire terminal of
VSS coupler.
Is voltage about 10— 14 V?
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instrument panel! referring to
section 8C.

2) Turn ignition switch ON, check
voltage between “BI/Y” and “B/Y”
terminals of VSS coupler.

Is voltage about 4 — 5 V?

STEP ACTION YES NO
3 1) Under the same condition in Go to Step 4. Go to Step 5.
Step 2, check voltage between
“BI/Y” and “B/Y” terminals of VSS
coupler.
Is voltage 4 V or more?
4 1) Remove VSS referring to Poor VSS connection or VSS | Malfunction of V3S drive
“Transfer” section. malfunction. or driven gear.
2) Check VSS drive and driven gears | If connection is OK,
for damage and excessive wear. | substitute a known-good
Is it in good condition? VSS and recheck.
5 1) Remove combination meter from | Speedometer maifunction. “BI/Y” wire open/short or faulty

ECM (PCM).

If wire and connection are OK,
substitute a known-good ECM
(PCM) and recheck.

Fig. for Step 2

Fig. for Step 4

1. VSS coupler

2, “BI/Y” terminal
3. “B/Y" terminal
4. "Bl/B" terminal

\

1. V88
2. VS8 driven gear
3. VSSdrive gear
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CODE NO.33 MAF (MASS AIR FLOW) (LARGE SIGNAL CURRENT FLOW, SIGNAL

SENSOR CIRCUIT VOLTAGE HIGH)
5 1. ECM (PCM)
1 2. ECM (PCM) coupler
3. MAF sensor
3 4. MAF sensor coupler
4 \ 5. From main relay
2 BI/B
B1 (B10) Vi
B9 (B5) (> NG
-

M/T Vehicle : ECM
1

i oo

]

L II I 1 II!IT_I illli
l [T 11 I

] I |
<>l /4 w Bg\mmL\\\ w//fz—\

A/T Vehicle : (PCM)

BS B10
(<) ‘\ _— f =1
Lt ] b T S g . N -
N\ /77 /2 177 MW=
STEP ACTION YES NO
1 1) Remove ECM (PCM) cover. Go to Step 2. “V/G" wire open, pocr B9 (B5)
2) With ignition switch ON, check connection, “V/W" wire

voltage between “B1” (“B10") shorted to power circuit or

terminal and “B9” (“B5”) terminal. faulty MAF sensor.

Is voltage 1.0 - 1.6 V? If wires are OK, substitute a
known-good MAF sensor and
recheck.

2 1) Start engine and check voltage Intermittent trouble or faulty | Substitute a known-good MAF
between “B1” (“B10”) terminal and | ECM (PCM). sensor and recheck.
“B9” ("B5”) terminal, Recheck referring to
Does voltage rise within 5 V range “Intermittent and Poor
when engine speed is increased? Connection” in section 0A.

NOTE:
Upon complietion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p-6E1-53 to confirm that the trouble has been corrected.
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CODE NO.34 MAF(MASS AIR FLOW)

(SMALL SIGNAL CURRENT FLOW, SIGNAL

MAF sensor coupler.

2) Remove ECM (PCM) cover.

3) With ignition switch ON, check
voltage between “B1” (“"B10")
terminal and “B9” (“B5”) terminal of
ECM (PCM) coupler.

Is voltage 1.0 - 1.6 V?

If connection is OK,
intermittent trouble or faulty
ECM (PCM).

Recheck referting to
“Intermittent and Poor
Connection” in section 0A.

SENSOR CIRCUIT VOLTAGE LOW)
5
1 1. ECM (PCM)
2. ECM (PCM) coupler
4 : 3 mizggigr ler
. I Cou
2 BI/B \ 5. From main relay'p
VIW
B1 (B10)
VIG
B9 (85)
M/T Viehicle : ECM
B,1
( 'ﬁll |I HIIII—IHH L1
é\\\l —&\\ Wi Bg\\\l W) l///fé'\
AT Vehicle : {(PCM)
BS B10
\ f
g__ e T =] B ] 1 B |
<=\\11/// N\ N\ W =X
STEP ACTION YES NO
1 1) With ignition switch OFF, Go to Step 2. “Bl/B” wire open or poor
disconnect MAF sensor coupler. connection.
2) With ignition switch ON, check
voltage between “Bl/B” terminal of
MAF sensor coupler and ground.
Is voltage 10 -14 V?
2 1) With ignition switch OFF, connect | Poor“B1”(“B10”) connection. | “V/W” wire open/short, poor

MAF sensor coupler connec-
tion or faulty MAF sensor.

If wire and connection are OK,
substitute a known-good MAF
sensor and recheck.

Fig. for STEP 1

2. Engine ground

1. MAF sensor coupler

NOTE:

to p.6E1-53 to con
corrected.

Upon completion of inspection and repair work,
perform DTC Confirmation Procedure, referring

firm that the trouble has been
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CODE NO.42 CMP SENSOR (CAMSHAFT (SENSOR SIGNAL NOT INPUTTED FOR
POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)

FOR G16 ENGINE
G16 ENGINE 1. Signal rotor on camshaft
! 4 2. CMP sensor
2 BI/B / 3. To main relay
\ 4. ECM (PCM)
1\ J
v/81 —{& p11 (D28)
]
F v D22 (D28)
M/T Vehicle : ECM
DI
|| i1 __litilllii—r"lr'nllll
T AT T
%‘\\\ I/, MY W55\ f//rL\
A/T Vehicle : (PCM)
H = - - =] - = -
W 1=/ N =5~y =N
STEP ACTION YES NO
1 Is engine cranked? Go to Step 2. Gotosection6G or6G1.
2 Check CMP Sensor and connector for proper Go to Step 3. Correct.
installation.
Is CMP sensor installed properly and connector
connected securely?
3 Check Wire Harness and Connection. Goto Step 4. “BI/B” or “V" wire open,
1) Disconnect connector from CMP sensor. short or poor connection,
2) Checkfor proper connection to CMP sensor at
each terminal.
3} If OK, turn ignition switch ON and check for
voltage between “Bl/B” and "V” terminals
of sensor connector disconnected.
Is voltage 10— 14 V?
4 Check for voltage between “Y/BI" and “V* Go to Step 5. “Y/BI” wire open, short
terminals of sensor connector disconnected. or poor connection.
ls voltage 4 — 5 V? If wire and connection
voltage are OK, substitute a
known-good ECM
(PCM) and recheck.
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STEP ACTION YES NO

5 Check CMP Sensor for Operation. Go to Step 6. Replace CMP sensor.

1} Remove CMP sensor from sensor case.

2) Remove metal particles on end face of
CMP sensot, if any.

3) Connect connector to CMP sensor.
Disconnect connectors from ignition coil
assembilies and fuel injectors.

4) Turn ignition switch ON.

5) Check for voitage at terminal D11 (D26) of
connector connected to ECM (PCM) by
passing magnetic substance (iron) while
keeping approximately 1 mm (0.03in.) gap
with respect to end face of CMP sensor.

Does voltage vary from low (0 — 1 V) to high

(4 — 6 V) or from high to low?

6 Check signal rotor for the following, using Intermittent trouble or Clean rotor teeth or
mirror. faulty ECM (PCM). replace camshaft.
e Damage Check for intermittent re-
e No foreign material attached fetring to “Intermittent and
Is it in good condition? Poor Connection” in
section OA.
Fig. for Step 3 Fig. for Step 5 Fig. for Step 6

g/ g"

T .

e ey § _‘

=L e / e

1. CMP sensor / 1. Mirror
1. CMP sensor coupler 2 2. Magnetic substance (iron) 2. Signal rotor

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.42 CMP SENSOR (CAMSHAFT

(SENSOR SIGNAL NOT INPUTTED FOR

POSITION SENSOR) CIRCUIT 3 SECONDS AT ENGINE CRANKING)

FOR J20 ENGINE

4

J20 ENGINE /

/

S

! PN
Y Y/Bl"-‘-‘—c) D11 (D26)
J V() D22 (D28}
o - T
L 1
2

M/T Vehicle : ECM

l
|

I SO |

I
I

| i
] |
%\\\ u WA=\ 7=\

A/T Vehicle : (PCM}

1. Signal rotor
2. CMP sensor
3. To main relay
4. ECM (PCM}

s -_E_- — =
| 1] Ema -
W /===, N /= 1=
STEP ACTION YES NO
1 Is engine cranked? Go to Step 2. Gotosection6G or6G1.
2 Check CMP Sensor and connector for proper Go to Step 3. Correct.
instaliation.
Is CMP sensor installed properly and connector
connected securely?
3 Check Wire Harness and Connection. Go to Step 4. “BI/B” or “V" wire open,
1) Disconnect connector from CMP sensor. short or poor connection.
2) Check for proper connection to CMP sensor at
each terminal.
3) If OK, turn ignition switch ON and check for
voltage between “Bl/B” and “V” terminals
of sensor connector disconnected.
Is voltage 10 — 14 V?
4 Check for voltage between “Y/BI” and “v* Go to Step 5. “Y/BI" wire open, short
terminals of sensor connector disconnected. or poor connhection,
Is voltage 4 — 5 V? if wire and connection
g are OK, substitute a
known-good ECM
(PCM) and recheck.
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STEP ACTION YES NG

5 Check CMP Sensor for Operation. Go to Step 6. Replace CMP sensor.

1) Remove CMP sensor.

2) Connect connector to CMP sensor.
Disconnect connectors from ignition coil
assemblies and fuel injectors.

3) Turn ignition switch ON.

4) Check for voltage between D11 (D26)and
D22 (D28) of connector connected to
ECM (PCM) by rotating CMP sensor
coupling.

Does voltage vary from low (0 — 1 V) to high

{4 — 6 V) or from high to low?

6 Check Signal Rotor. Intermittent trouble or Clean rotor teeth or
1) Remove roter cover from CMP sensor. faulty ECM (PCM). replace CMP sensor.
2) Check signal rotor for the following. Check for intermittent re-
¢ Damage ferring to “Intermittent and
® No foreign material attached Poer Connection” in
Is it in good condition? section OA,
Fig. for Step 2 Fig. for Step 5 Fig. for Step 6

1. CMP sensor 1. CMP sensor
1. CMP sensor coupler 2. Coupling 2. Rotor

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p-.6E1-53 to confirm that the trouble has been corrected.
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CODE NO.51 EGR VALVE (IF EQUIPPED) (STEPPER MOTOR OR ITS CIRCUIT OPEN OR

SHORT)
[ 7oy A3 {(AD) - 3 1. EGR valve
e BI/B BS (B4) 2. Mainrelay
7 1 % L 816 @15) 3. ECM (PCM)
2
_ [—f T Lg 08 (D16)
+—BlI/B
LfW Lg/W D7 (D185)
1—@’0“ Lg/Y D19 (D14)
B/
1 Lfm Lo/R D18 (D13)

M/T Vehicle : ECM ?8 D\? ?7
l I'—"""- ] ’! = e rr— n L I oy 1]
RRSREEAN iNnmman) ERREEE REZANaEES
<\ // AN M=\
D18 pig D14
AIT Vehicte : (PCM) B4 D16 D15 /1y 0
/ f'r // /
T ] 77
1] = EN = el T AAAZL ] 1
N7 V% 1Y% W=\
STEP ACTION YES NO
1 EGR Valve Check Go to Step 2. EGR valve malfunction.
1) With ignition switch OFF, disconnect
connector from EGR valve,
2) Check for proper connection to EGR
valve at each terminal.
3) If OK, check EGR valve for resistance
referring to “EGR Valve Inspection” in
this section.
Is check result as specified?
2 Wire Harness Check Intermittent trouble or “BI/B”, “Lg", “Lo/ wr
1) Connect connector to EGR valve., faulty ECM (PCM). “Lg/Y" or “Lg/R" circuit
2) Remove ECM/PCM cover and disconnect| Recheck referring to open or shorted to
connector from ECM (PCM). “Intermittent and Poor ground.
3) Check for proper connection to ECM Connection™ in
(PCM) at system related terminals. section OA.

4) If OK, check for resistance between
following terminals of ECM (PCM)
connector disconnected.

D8 (D16)-B8 (B4)—— 20-24 Q at
D7 (D15)-B8(B4)— 20°C, 68°F
D19 (D14) — B8 (B4)
D18 (D13) — B8 (B4)—

D8 (D16)— ground —7— Infinity (e)
D7 (D15) — ground —]
D19 (D14) — ground —]
D18 (D13) - ground —
Is check result as specified?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E1-53 to confirm that the trouble has been corrected.
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DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION PROCEDURE

WARNING:

# When performing a road test, select a place where there is not traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

e Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Clear DTC stored in ECM memory referring to “DTC Clearance” in this section.
2) Perform DTC confirmation test under the following conditions.
3) Check DTC referring “DTC Check” in this section.

Test Condition for Code No.14, 15, 21, 22, 23, 25, 33, 34, 51
Turn ignition switch ON for 8§ seconds or more.

Test Condition for Code No.42
Crank engine for 3 sec.

Driving Test Condition for Code No.24

{rfmin} 1) Start engine and warm up engine to normal
4,000 operating femperature.
2) Increase engine speed to 4,000 r/min. in 3rd
gear in case of M/T model and in “2” range in
case of A/T model.
3) Release accelerator pedal and with engine
brake applied, keep vehicle coasting for 7 to
10 seconds till engine speed reaches 2,000 r/mir.
4) Repeat above steps 2) and 3) 3 times or more.
5) Stop vehicle.

Engine speed

=
N

o

L

Y

=

[ p—
=

Driving Test Condition for Code No.13

tkm/h) 1} Start engine and warm up engine to normal
operating tempeérature.

§ 80-%0 2) Increase vehicle speed to 50 to 55 mile/h

§ {80 — 90 km/h} in 5th gear of M/T or in 4th of

=4 “D” range of A/T.

i 0 3) Keep driving at above vehicle speed for 30 to 40
seconds.

4) Release accelerator pedal and with engine brake
applied, keep vehicle coasting for 15 to 20 seconds.

5) Repeat above steps 2) to 4) 3 times or more.

6) Stop vehicle,

NOTE:

If the above driving test can not be performed, check oxygen sensor for voltage referring to Step 1 of
Code No.13 Diag. Flow Table and confirm that heated oxygen sensor and its circuit (Closed Loop Sys-
tem) are in good condition.
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B-1 FUEL PUMP CIRCUIT CHECK

to p.6E1-99.
Is it in good condition?

connection, “W/G” wire open or
poor A13 (A23) connection.
If wire and connection are OK,
substitute a known-good

ECM (PCM) and recheck.

5 — 1. Main fuse box
B/wW B15 (B20) 2. “1G" fuse
9 3. “FI" fuse
. Igniti i
om TT o 3149 o
SO0 el e I S oo 7 Fetna iy
1 / B/W B16 {B15) 8. Fuelpump
—_— 8 Lfb"o"o’\—-w;e—: A13 (A23) 8. ECM(PCM)
Bl/B $+—Q_ 0—+P/B A2 (86) B/G
-2 3 7 A14{B17) -1 B/BI
; 8 B A15 (B26) B/BI
M/T Vehicle : ECM
Al13
- 11 T T
toe AR T
SN\ WA= ==\ 7=\
A/T Vehicle : (PCM)
A23
Vi
Z—1 ] r—: = — Pl ==t
N7 N1/ N\ NV /7=
STEP ACTION YES NO
1 Is fuel pump heard to operate 3 Fuel pump and its circuit are in Go to Step 2.
seconds after ignition switch ON? good condition.
2 1) With ignition switch OFF, remove | Go to Step 3. “P/B" or “B” wire open,
fuel pump relay from relay box. poor fuel pump relay-to-
2) Using service wire, connect coupler connection or
two terminals of relay connector as faulty fuel pump.
shown in figure.
Is fuel pump heard to operate with
ignition switch ON?
3 1) Check fuel pump relay, referring Poor fuel pump relay-to-coupler Faulty fuel pump

relay.

Fig. for Step 2

Left hand steering vehicle

1. Service wire

Right hand steering vehicle
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B-2 FUEL INJECTOR CIRCUIT CHECK

— 1. “FI" fuse
B15 (B20) —7 2. Main retay
3. Fuel injector No.1
A3 (A9) 4. Fuel injector No.2
5. Fuelinjector No.3
Ba (B4) 6. Fuelinjector No.4
B16 (B15) 7. ECM {PCM)
D2 (D2)
D1 (D1} A2 (B6) B/G
D13(D9)  A14(B17) - B/8!
-] Di2(D8)  A15 (B26) B/BI
D2 Dt
\\ Fi
T
muannnin
\\‘ H// D13 D12
AJT Vehicle : (PCM)
B4 02 D1
I
1 ] T =i — TR ] \—‘~—.I
uA - )
N e \\ /2% N7 NV
INSPECTION
STEP ACTION YES NO
1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.
Using sound scope, check each injector for
operating sound at engine cranking.
Do all 4 injectors make operating sound?
2 Wire Harness Check Fuel injector circuit is “P*, “P/B", “P/G” and
1) Remove ECM (PCM) cover and in good condition. “P/BI” shorted each other.
disconnect connectors from ECM (PCM).
2) Check for resistance between following
terminals of ECM (PCM) connector
disconnected.
D1 (D1)-B8 (B4) 13-16Qat
D2 (D2)- B8 (B4) 20°C, 68°F
D12 (D8) — B8 (B4)
D13 (D9) - B8 (B4)
Is check result as specified?
3 Does none of 4 injectors make operating Go to Step 4. Check coupler connec-
sound at Step 17 tion and wire harness of
injector not making oper-
ating sound and injector
itself (Refer to “Fuel
injector Inspection” in this
section).
4 Check power circuit of injectors for open and | Check all 4 injectors for Power circuit open or
short. resistance respectively. short,
Is it normal? If resistance is OK, substi-
tute a known-good ECM
(PCM) and recheck.
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B-3 FUEL PRESSURE CHECK

. Injector

. Delivery pipe

. Fuel pressure
regulator

. Fuel filter

. Fuel pump

[ W -

(A): Gauge
(B): Hose
{C): Attachment

NOTE:

Before using following flow table, check to make sure that battery voltage is higher than 11 V. if battery
voltage is low, pressure becomes lower than specification even if fuel pump and line are in good condition,

STEP ACTION YES NO
1 1) Install fuel pressure gauge, referring Go to Step 2. Go to Step 5.
to p.6E1-82.
2) Operate fuel pump, referring to p.6E1-82.
Is fuel pressure then 250 — 300 kPa (2.5 — 3.0
kg/cm2, 35.6 — 42.7 psi)?
2 Is 180 kPa (1.8 kg/cm2, 25.6 psi) or higher Go to Step 3. Go to Step 4.
fuel pressure retained for 1 minute after
fuel pump is stopped at Step 1?
3 1) Start engine and warm it up to normal Normal fuel pressure. Clogged vacuum
operating temperature. passage for fuel
2) Keep it running at specified idle speed. pressure regulator or
Is fuel pressure then within 210 — 260 kPa faulty fuel pressure
(2.1 — 2.6 kg/cm?, 29.8 — 37.0 psi)? regulator.
4 Is there fuel leakage from fuel feed line Fuel leakage from Goto Step 10 on the next
hose, pipe or joint? hose, pipe or joint. page.
5 Was fuel pressure higher than spec. in Step 12 | Go to Step 6. Goto Step 7.
6 1) Disconnect fuel return hose from fuel pipe Restricted fuel return Fauity fuel pressure
and connect new hose to it. hose or pipe. reguiator.
2) Put the other end of new return hose into
approved gasoline container.
3) Operate fuel pump.
Is specified fuei pressure obtained then?
7 Was no fuel pressure applied in Step 1? Go to Step 8 on the Go to Step 9 on the next
next page. page.
(Low pressure is
measured.)
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STEP ACTION YES NO

8 With fuel pump operated and fuel return | Fauity fuel pressure Shortage of fuel or fuel pump
hose bilocked by pinching it, is fuel pres- | regulator. or its circuit defective (Refer
sure applied? : to Table B-1 “Fuel Pump

Circuit Inspection”).

9 1} Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted

2) With fuel return hose blocked by regulator. fuel feed hose or pipe, faulty
pinching it, check fuel pressure. - fuel pump or fuel leakage

Is it 450 kPa (4.5 kg/cm?, 64.0 psi) or from hose connection in fuel
more? tank.

10 1) Disconnect fuel return hose from fuel | Faulty fuel pressure Fuel leakage from injector,

pipe and connect new hose to if.

2) Put the other end of new return hose
into approved gascline container.

3} Check again if specified fuel pressure
is retained.

While doing s0, does fuel come out return

hose?

regulator.

fauity fuel pump (faulty check
valve in fuel pump) or fuel
leakage from fuel pressure
regulator diaphragm.
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B-4 IDLE AIR CONTROL SYSTEM CHECK

1. Main relay
4 5 2. Throttle body
— - 3. Idle air controf valve
B/W B1S(B20)  A17 (A29) Y ] 4. ECM (PCM)
5. Monitor ¢o i
s = B A3 (A9) A0 (AS) v o 6 Sense information
Q0 BI/B -L BS (B4) B—lo
B16 (B15) }J/;
e
W. <::,_/ &
BB
X {E A2 (B6) J-B/G
- = L/B 1 D4D L ey s
- . V/B -1 D3 (D12)
. <‘D I_[-_GHBI —— D15 (D11) A15(B26) |- B/BI
7 VIY —=] 014 (D10) 1
3
M/T Vehicle : ECM
D¢ D3
oo el unil
NN RN I{HI HHH{
<A\ 14 WA= A=\ e
Dis D14
A/T Vehicle : (FCM)
03
I
= ::—1 } i - .f—- [t S :
- = p=1 .f —
N2 \\7Z N\ W v
pi2 D11 Do
STEP ACTION YES NO
1 Check engine idle speed referring to “Idle | Go to Step 2. Go to Step 3.

Speed Inspection” in this section.
Is idle speed within specification?

2 Is engine idle speed kept at specified speed | System is in good condition. | Go to Step 3.
even when electric load(s) (wiper, heater,
lights} is applied and/or power steering
wheel is turned to right or left as far as it
stops?
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STEP ACTION YES NO
3 Check IAC valve referring to “IAC Valve In- | Check for following: IAC valve malfunction,
spection” in this section. —Vacuum leaks “BI/B”, “Lg/B", “V/B”,
Is check result as specified? — Air inhaling “Gr/BI” or “V/Y” wire
— EVAP canister purge open or short or poor
control system coupler connection.
— Accessory engine load If all above are OK,
— Stuck of PCV valve substitute a known-
— Clog of idle air passage good ECM (PCM)
- MAF sensor and recheck.
— TP sensor
— ECT sensor
— EGR valve malfunction
if equipped (leakage from
valve seat)
— A/C signal (p.6E1-62)
— Transmission range switch
signal (A/T. p.BE1-70)
— ABS signal circuit
if equipped (p. 6E1-66 or
6E1-69)
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B-5 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

EVAP canister purge solenoid
valve, referring to p.8E1-102.
Are they in good condition?

¢ Poor EVAP canister purge
solenoid valve coupler
connection

® Poor D20 {D17) terminal
connection.

substitute a known-good

ECM (PCM) and recheck.

¢ Y /B” wire shorted to ground

If wire and connection are OK,

2 .
B/W BISE0) g > EGM oW
T o 389 3 pensad nforraton
a_ o +—Bl/B T B8 (B4) 5. EVAP canister purge valve
Y I B16 (B15) 8. EVAP canister
4 7. Tank pressure control valve
[ BI/B 2 (BS)- B/G 8. Fuel :gnk
] Al4(B17)}| B/B!
L Y/B D20 (D17)
= A15 (B26) |4-2L81
/% 4
v )
L ﬁ.
49 5
M/T Vehicle : ECM D20
]
T T Tl
oo T A
<\ /4 W= AW =\
AJT Vehicle : (PCM)
D17
I
3 =
:.—I ] :—- o ] o . / =~ —
W/ ==\ N/ M=
STEP ACTION YES NO
1 1) Check EVAP canister purge system | EVAP canister purge system isin | Go to Step 2.
for operation, referting to good condition.
p.6E1-102. Check EVAP canister, tank
Is it in good condition? pressure control valve and fuel
filler cap.
2 1) Checkvacuum passage, hosesand | & “Y/B” wire open & Vacuum passage

clogged

e Vacuum leakage

& Faulty EVAP canister
purge solenoid valve




ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE) 6E1-61

B-6 EGR SYSTEM CHECK (IF EQUIPPED)

. Main relay

;. ECM(PCM)
o1 o5 @20 ;S
4TI Bl A3.(A9) s ) E‘ii‘;ié‘??;'é“‘d
o— Bl/B —¢ B8 (B4}
; l L B16 (B15)
— Bl/B
\ \ Lg D8 (D16} A2 (B6) 1 B/G
Lo/W | D7 (D15)
p— Al4(B17) B/B!
- —— Lg/Y ——| D19(D14}
;..:;; @ ’ Lg/R —{—| D18(D13) A15(B26) 7] e/B
#
yd
M/ T Vehicle : ECM D‘S ?7
\4 ERAESEENN iANNENY ERans SRanNAREL NN
S\¥ M= W7~
Di9  Di8
A/T Vehicle : (PGM) Dis DI
7
. = et L =11 \\ CET T 1
- |+ T, L
W/ 77—/ N~ d =
D14 D13
STEP ACTION YES NO

1 1) Check DTC referring to “DTC Check” | Go to applicable DTC Diag. Go to Step 2.
in this section, Flow Table.

ls there any malfunction DTC?

2 1} Check EGR system referring to EGR system is in good Clogged EGR pipe, stuck
“EGR System Inspection” in this condition. or faulty EGR valve.
section.

Is check result as specified?
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TABLE B-7 A/C SIGNAL CIRCUITS CHECK (IF EQUIPPED)

1

Gr/w

Y/B

M/T Vehicle : ECM

3| - .
AZ5 (A8)
<—5
A22 (A17)
L s

|

[ THTTT
L1

]

[
{

= [T

!
]
SRV

. A/C amplifier

. Sensed information
. ECM (PCM)

. TP sensor signal

. ECT sensor signal
. CMP sensor signal

[ IF A

1) Check voltage at terminal A25 (A8).

While engine running and
A/C switch and/or heater
blower switch OFF

(A/C is not operating):
While engine running at
idle speed and both A/C
switch and heater blower
switch ON (A/C is operating): 10 - 14 V

0-15V

Are check result as specified?

circuits are in good
condition.

W WA=\ 7=\
AZ5 Az
AJT Vehicle : (PCM)
AS
\ -
NEiEREaEN TR EEammN ST
<=0\1//7. W I W /=
STEP ACTION YES NO
1 Check A/C Signal Circuit. Go to Step 2. “Y/B” circuit open or
1) Check voltage at terminal A22 (A17) with short, Evaporative
ignition switch ON. temperature is below
A/C switch and/or heater 1°C (34°F) or faulty
blower switch OFF A/C system,
{(A/C is not operating): 10-14V
Both A/C switch and heater
blower switch ON: 0-15V
Are check result as specified?
2 Check A/C Cut Signal Circuit. A/C contro! signal “Gr/W?” circuit open or

short, Poor performance
of ECT sensor, TP
sensor, Engine start
signal inputted or A/C
amplifier makfunction.

If none of the above
exists, substitute a
known-good ECM (PCM)
and recheck.
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TABLE B-8 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM CHECK
(IF EQUIPPED)

. Main fuse box

“HTR" fuse

A/C fuse

A/C condenser fan motor relay
A/C condenser fan motor

. lgnition switech

. Main relay

. ECM (PCM)

. Sensed information

o~0 B/W B15 (B20) 9

7
Bl A3 (A9)

411
6@ .~ Bl/B ]-. B8 (B4)
B16 (B15)

f— Y/G UGG M—BIR—— Y/BI—] A26 (A22)

DENPERGN

o R/BI
3 A2 (B86) HB/G
\4 Al4
5 (B17) B/BI
9 A15 (B26) (——B/BI

M/T Vehicle : ECM
4 T |3 P |
, [ I [ 1

| |
N\ V77 W

|

T
f H

| |
| I
e\ 1 W 7=

L] I1
[ 11 |

-
|

A/T Venhicle : (PCM)
N7 \\/Z% N\ M 77~

A22

WARNING:

Keep hands, tools, and clothing away from A/C condenser fan to help prevent personal injury. This fan
is electric and can come on whether or not the engine is running. The fan can start automatically in re-
sponse to the ECT sensor with the ignition switch in the “ON” position.

STEP ACTION YES NO
1 1) Check DTC referring to “DTC Check” Go to applicable Go to Step 2.
in this section. DTC Diag. Flow Table.

Is there any maifunction DTC?

2 1) Check A/C condenser fan for operation. | This system is in good Go to Step 3.
A/C condenser fan should be operated condition.
under following condition A or B only.
A: When engine is running and A/C
is operating.
B: When engine coolant temp. is 113°C,
235°F or more with ignition switch ON.

Is check result as specified?
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STEP

ACTION

YES

NO

3

1) Remove ECM (PCM) cover.

2) Check voltage between A26 (A22)
terminal of ECM (PCM) connected

coupler and ground.
Other than conditions
Aand B in Step 2:
Under condition A or
B in Step 2:

Is check result as specified?

10-14V

0-1V

Fuse blown, “R” or “R/BI"
circuit open, malfunction
of condenser fan motor
or relay.

*Y/G” circuit open,

“BI/R” or “Y/BI” circuit
open or short, or relay
malfunction.

if above are OK, substitute
aknown-good ECM (PCM)
and recheck.
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INSPECTION OF PCM (ECM) AND ITS CIRCUITS
PCM (ECM) and its circuits can be checked at PCM (ECM) wiring
couplers by measuring voltage and resistance.

CAUTION:

PCM/ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to PCM (ECM) with
couplers disconnected from it.

Voltage Check

1) Remove PCM (ECM) cover from bracket referring to PCM
(ECM) REMOVAL.

2) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11 V or more when ignition switch is ON.

2

T T SN

D13 o) D1
gaB3|Bzin|]|celcsjcalcaiczjerp| __Jorwjbo{oe D706 0504

B12

03
B10} 09 | [Cr2{Cn co | calcr| P20 D il p131014[013| D2 -

AN W 7=

= =5
A1 b—d T [83]e2] o] |crf ca]es|oe | Tt pry i bl oo ooy e P e e e ey
az1fazolarg]a 9 Bueic] 3| es} b7 [ S loreforr crlcraeidenein | 8| bedoaloraloreisotsiofoisom pior) 92102 | 1
Ass Ly (435} N AZSIAZE E?.‘.. B20 27 4 c2y 2, e
=\ 1/// \/ N AN N
1. PCM (ECM)

2. PCM (ECM) connector
(Viewed from harness side)
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M/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
Al Power source for back up 10-14V Ignition switch ON and OFF
A2 Ground —_—
. Ignition switch ON or for 4 sec. after ignition
A3 Main relay 0-2V switch OFF
A4 _ _
A5 CO adjusting resistor (if equipped) —_— —
AB/A7 —_ _
A8 Data link connector 4-5V Ignition switch ON
A9 E— —
AlC Duty output terminal 0-1vV Ignition switch ON
A1l Tachometer 0-1V Ignition switch ON, engine stops
A2 Malfunction indicator lamp 0-25V Ignition switch ON and engine stops
{"CHECK ENGINE" lamp) 10-14V Engine running
0-25V For .3 sec. after ignition switch ON or while
A13 Fuel pump relay engine running
After 3 sec. from ignition switch ON with
10-14V }
engine stopped
A14/A15 | Ground —_— e
CO adjusting resistor (=)
A16 . k —_— —
. {if equipped)
A17 Diag. switch terminal 10-14V Ignition switch ON
Al18 Test switch terminal 10-14V Ignition switch ON
A19 ABS control module (if equipped) 10-14V Ignition switch ON
0~-1V Rear defogger switch and lighting switch OFF
A20 Rear defogger switch (if equipped) lanit g'g L
and lighting switch 10-14V gnition switthON
Rear defogger switch or lighting switch ON
10~-14V lgnition switch ON, heater blower switch OFF
A21 Heater blower switch g I !on S - -
0-1V Ignition switch ON, heater blower switch ON
Ignition switch ON, A/C switch or heater blower
10-14V )
. . . switch OFF
A22 A/ C signal (if equipped) — - -
0-1V Ignition switch ON, A/C switch ON and heater
blower switch ON
A23/A24 _ _ _
0-15V A/C is not operatin
A25 A/C cut signal (if equipped) - p- 9
10-14V A/C is operating
A26 A/C condenser fan motor 10— 14V Ignition switch ON.
relay (if equipped) Engine coolant temp.: less than 113°C, 235°F
1.0-16V Igniti itch ON and ine stops
B1 Mass air flow sensor gr-u Sl s.wnc - & ,engl P
17-20V With engine running at idle speed
05-12V Igniti i N. Throttle valve at idle position
B2 Throttle position sensor g I fon Switch O 0 cep —
34—-47V Ignition switch ON. Throttle valve at full open position
Deflects between ; . . : ;
B3 Heated oxygen sensor over and under While engine running at 2,000 r/min. for 1 min.

(if equipped)

045V

or longer after warmed up
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M/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
. Ignition switch ON, Engine coclant temp.
B4 Engine coolant temp. sensor 05-09V 80°C, 176°F
B5 Power source for TP sensor 475-525V Ignition switch ON
pg | Powersource for CO adjusting 475-525V | Ignition switch ON
resistor (if equipped)
B7 _ _
B8 Power source 10-14V Ignition switch ON
Bg Ground for MAF sensor —_ —_—
Ground for HO2S shield wire
B10 . . — _—
{if equipped)
B11 Ground for TP sensor —_— ———
B12 Ground for HO2S (if equipped) — e
B13 Ground for ECT sensor — —
B14 Ground for IAT sensor —_ _—
B15 ignition switch 10-14V Ignition switch ON
B16 Power source 10-14V Ignition switch ON
C1-Cs _
cé Intake air temp. sensor 22-30V Ignition switch ON, Sensorambient temp. 20°C, 68°F
C7/C8 _ —_—
P toori 10-14V Ignition switch ON
Cc9 ower sieering prossure With engine running at idle speed, turning
switch 0-1V . . -
steering wheel o the right or left as far as it stops
c1o Endine start signal 6—-14V While engine cranking
ngine start signa oV Other than above
c11 Ground for ignition timing adjusting
resistor (-) (G16 engine only}
C12 Ignition timing adjusting resistor
(G16 engine only)
D1 Fuel injector No.2 . .
— 10-14V Ignition switch ON
D2 Fuel injector No.1
D3 IAC valve (stepper motor coil 2) —
D4 IAC valve {stepper motor coil 1) e
Ignition coil assembly for No.2 and
D5 No.'3. sparlf plugs (G16 engine) 0-1V
Ignition coil assembly for No.2
{J20 engine} " .
— - ignition switch ON
Ignition coil assembly for No.1 and
No.4 spark plugs (G116 engine) _
D6 Ignition coil assembly for No.1 0-1V
(420 engine)
D7 FEGR yalve (stepper motor coil 2, 10-14V
if equipped) . .
- Ignition switch ON
EGR valve (stepper motor ceil 1,
D8 . . 0-1V
if equipped)
b9 Heater of HO2S (if equipped 10-14V Ignition switch ON
calero (it equipped) 0-2Vv At specified idle speed after engine warmed up
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M/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
. Deflects between Ignition switch ON, rear right tire turned slowly
D10 Vehicle speed sensor 0-1Vandover4V | with rear left tire locked
" Deflects between . .
D11 Camshaft position sensor (+) 01V and 4-8 V Ignition switch ON, crankshaft turned slowly
D12 Fuel injector No.4 10-14V lgnition switch ON
- 1T
D13 Fuel injector No.3 ¢ i
D14 IAC valve (stepper motor coil 4) —
D15 IAC valve (stepper motor coil 3) —_—
Ignition coil assembly for No. 4
D16 R
{J20 engine only) " .
- - 0o-1V Ignition switch ON
D17 Ignition coil assembly for No. 3
{J20 engine only)
D18 !EGF! yalve (stepper motor coil 4, 0—1V
if equipped) . .
EGR val " : 3 Ignition switch ON
D19 - _vave(seppermoorcm , 10— 14V
if equipped)
D20 EVAP canister purge valve 10-14V Ignition switch ON
D21 —_— _—
Da22 Camshaft position sensor (-} — —
A/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
A1 Power source for CO adjusting 475-525V | Ignition switch ON
resistor (if equipped)
A2 Power source for back up 10-14V Ignition switch ON and OFF
A3/A4 o
A5 Duty output terminal 0-1V Ignition switch ON
AB Tachometer 0-1Vv Ignition switch ON, engine stops
A7 Malfunction indicator lamp 0-25V Ignition switch ON, engine stops
{("*CHECK ENGINE" lamp} 10-14V Engine running
A8 A/G out sianal (if ioped 0-15V A/C is not operating
out signal (if equipped) 10-14V A/Cis operating
10-14V Ignition switch OFF
A9 Main relay Ignition switch ON or for 4 seconds after
0-2V g .
ignition switch OFF.
A10 CO adjusting resistor (if equipped) —_— _—
All — -
Al12 Data link connector 4-5V Ignition switch ON
A13 _— E—
Al4 Test switch terminal 10-14V Ignition switch ON
A5 Rear defogger switch 0-15V Rear defogger switch OFF
(if equipped) 10-14V Ignition switch ON, rear defogger switch ON
A16 Heater bl toh 10-14V Ignition switch ON, heater blower switch OFF
eater dlower swic 0-15V ignition switch ON, heater blower switch ON
Ignition switch ON, A/C switch or heater
10-14V -
A7 A/C sianal (i equipped blower switch OFF
signal i equipped) 01V ignition switch ON, A/C switch ON and heater

blower switch ON

A18/A19
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A/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
For 4 sec. after ignition switch ON or overdrive cut
0-1V .
A20 “O/D OFF" | switch ON
el am
P After 4 sec. from ignition switch ON and cverdrive cut
10-14V .
switch OFF
0-1V Ignition switch ON, P/N change switch: POWER
A21 POWER"! mode
# L am
P Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
A22 A/C condenser fan motor relay 10-14V Ignition switch ON,
(if equipped) Engine coolant temp.: less than 113°C, 235°F
0—_25V For 3 sec. after ignition switch ON or while engine run-
) ning
AZ Fuel rel
8 uelpump retay After 3 sec. from ignition switch ON with engine
10-14V
stopped
A24 QO ad.justing resistor (=)
(if equipped)
A25-A28 —_ —_—
A29 Diag. switch terminal 10-14V Ignition switch ON
A30 ABS control module (if equipped) 10-14V lgnition swiich ON
0—1V Ignition switch ON, P/N change switch: POWER
mode
A31 Power/Normal change switch
al ehange swite Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
AB2 Lighting switch o—1V Ignition switch ON, lighting switch OFF
ightin c
gnting st 1014V Ignition switch ON, lighting switch ON
A33 Overdri ¢ switch 10-14V Ignition switch ON, overdrive cut switch OFF
ver cut swite
five cul swi 0-1V Igrition switch ON, overdrive cut switch ON
Brake pedal released (switch OFF),
0-1V o -
A34 Stop lamp switch Ignition switch ON
10-14V Brake pedal depressed (switch ON), lgnition switch ON
A35 -_— -_—
. Ignition switch ON, Sensor ambient temp..
Bi Intake air temp. sensot 22-3.0V 20°C, 68°F
. Ignition switch ON, Engine coolant temp.:
B2 Engine coolant temp. sensor 05-08V 80°C, 176°F
B3 Ignition timing adjusting resistor
{G16 engine only)
B4 Power source 10-14V Ignition switch ON
B5 Ground for MAF sensor —_— _—
B& Ground _ _
10-14V Ignition switch ON
B7 Power steering pressure switch 01V With engine running at idle speed, turning
B steering wheel to the right or left as far as it stops
B3 _ _—
B9 Throttl - 05-12V Ignition switch ON, Throttle valve at idle position
Fottie position sensor 34-47V Ignition switch ON, Throttle valve at full open position
) 1.0-16V Ignition switch ON and engine stops
B10 Mass air flow sensor - - - :
17-2.0V With engine running at idle speed
B11 Heated oxygen sensor Deflects between While engine running at 2,000 r/min.
(if equipped) overand under 0.45V | for 1 min. or longer after warmed up




6E1-70 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

A/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
B12 Ground for HO2S (if equipped) —
B13 Power source for TP sensor 475-5.25V Ignition switch ON
B14 —_ —
B15 Power source 10-14V Ignition switch ON
B16 —_— — e
B17 Ground - E—
B18 Engine start signal 6~-14V While engine cranking
0-1V Other than above
B1g —_ — —_—
B2o Ignition switch 10-14V Ignition switch ON
B21 Ground for TP sensor —_— —
Boo Ground for ignition timing adjusting L o
resistor (G16 engine only)
B23 Ground for ECT sensor —_— _
B24 Ground for HO2S (if equipped) —_— _
B25 Ground for IAT sensor _— —_—
B26 Ground —_— —
C1 Shift solenoid B 0-1V Ignition switch ON
c2 Shift sclenoid A 10-14V Ignition switch ON
C3 ~ C7 —_ _
Cs TCC solencid 0-1V Ignition switch ON
Co _ _
C10 A/T input speed sensor (-) About 2.5 V Ignition switch ON
C11 A/T input speed sensor (+) About25V Ignition switch ON
c12 ~ _ L .
C14
10-14v ignition switch ON, selector lever: “D” range
Ci15 Transmission range switch “D” 01V Ignition switch ON, selector lever: Cther than “D”
range
10-14 V Ignition switch ON, selector lever: “N” range
C16 Transmission range switch “N” 0-1V Ignition switch ON, selector lever: Other than “N”
range
10-14V Ignition switch ON, selector lever: “R” range
Cc17 Transmission range switch “R” 0_1V Ignition switch ON, selector lever: Other than “R”
range
10-14V Ignition switch ON, selector lever: “P” range
C18 Transmission range switch “P” 01V Ignition switch ON, selector lever: Other than “P”
range
C19 —_— D
C20 Shield wire ground for A/T . -
output speed sensor
Co1 Shield wire ground for A/T . -
input speed sensor
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A/T VEHICLE
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
c22 A/T output speed sensor {-) About25V Ignition switch ON
ca3 A/T output speed sensor (+} About25V Ignition switch ON
C24/C25 —_—
C26 WD iteh 0-1V Ignition switch ON, Transfer lever: 4WD low range
ow switc
10-14V Ignition switch ON, Transfer lever: 4H or 2H range
10-14V Ignition swilch ON, selector lever: “L” range
cz27 Transmission range switch “L” - -
c-1V Ignition switch ON, selector lever: Other than “L” range
o8 T L e 2 10-14V Ignition switch CN, selector lever: “2” range
ransmission range switch “2”
9 0-1V Ignition switch ON, selector lever: Other than “2” range
D1 Fuel injector No.2 ", .
Do Fuel injector No.1 10-14V Igniticn switch ON
D3 1AC valve (stepper motor ¢oil 1) _— _—
. 10-14V Ignition switch ON
D4 Heater of HO28 (if equipped} - -
0-2V At specified idle speed after engine warmed up
D5 ~ D7 e
D8 Fuel injector No.4 . )
D9 Fusl injector No.3 10-14V Ignition switch ON
D10 IAC valve (stepper motor ¢oil 4) e
D11 1AC valve (stepper motor coil 3) —_— —_—
D12 IAC valve {stepper motor coil 2) e
EGR valve {stepper motor coil 4, _
D13 if equipped) 0-1V
D14 .EGR yalve (stepper motor coil 3, 10-14V
If equipped) ignition switch ON
NIon Swi
D15 EGR valve (stepper motor coil 2, 10— 14V ¢
if equipped)
EGR valve (stepper motor coil 1, _
D16 if equipped) 0-1V
D17 EVAP canister purge valve 10-14V Ignition switch ON
D18 ~
D20
D21 Ignition coil assembly for No.4
(J20 engine only) 0_1V lanition switch ON
— NG Wi
D22 Ignition coil assembly for No.3 g
{J20 engine only)
Ignition coil assembly for No.2
and No.3 spark plugs (G16 engine) _
D23 Ignition coil assembly for No.2 0-1V
(J20 engine}) . .
Ignition switch ON
Ignition coil assembly for No.1 9
and No.4 spark plugs {G16 engine) _
D24 Ignition coil assembly for No.1 0-1V
(J20 engine)
D25 Vehicl d Deflects between Ignition switch ON, Rear right tire
ehicle speed sensor 0—1Vandover4V | turned slowly with rear left tire locked
D26 Camshaft position sensor (+) OD_e:le\?tasnbdeiw_e:nV Ignition switch ON, crankshaft turned slowly
D27 e —_—
D28 Camshatt position sensor (=)  — -_
D2g Ground for DLC e —_
D30 — —
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Resistance Check
1) Disconnect couplers from ECM/PCM with ignition switch OFF,

CAUTION:
Never touch terminals of ECM/PCM itself or connect
voltmeter or chmmeter.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in following table.

CAUTION:

¢ Be sure to connect ohmmeter probe from wire harness
side of coupler.

¢ Be sure to turn OFF ignition switch for this check.

1. ECM/PCM coupler disconnected

¢ Resistance in table represents that when parts temper-
ature is 20°C (68°F).

2. Chmmeter
M/T VEHICLE
TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
A3 - A1 Main relay 70-110Q —_—
A13-B15 Fue! pump relay 70-110Q —
. . Battery disconnected and
A26 - B15 A/C fan motor relay (if equipped) 75-110Q ignition switch ON
D1-B8 Fuel injector No.2 13-160
D2-B8 Fuel injector No.1 B
D3-B8 IAC valve (stepper motor coil 2) 25— 43 Q
D4 —-B8 IAC valve (stepper motor coil 1)
D7 - B8 !EGR yalve (stepper motor coil 2,
if equipped)
- 20-24Q S
EGR valve (stepper motor coil 1,
D8 — B8 . .
if equipped)
DS -B15 Heater of HO2S (if equipped) 11.7-14.3Q —_—
Di2-B8 Fuel injector No.4
— 13—-16 0 —_—
D13-B8 Fuel injector No.3
D14 -B8 TAC valve (stepper motor coil 4) 35430
D15 -B8 IAC valve (stepper motor coil 3} a
D18 — B8 !EGR yaive {stepper motor coil 4,
if equipped)
- 20-24Q JR—
EGR valve (stepper motor coil 3,
D12 -B8 . .
if equipped)
D20 - B8 EVAP canister purge valve 28-35Q
A2 —Body ground | Ground Continuity
A14 — Body ground | Ground Continuity
A15 — Body ground | Ground Continuity
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A/T VEHICLE
TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
Ag— A2 Main relay 70-1100 -_—
A22 - B20 A/C fan motor relay (if equipped) 75-110Q ziﬁi:z :::::2: rg;ted and
A23-B20 Fuel pump relay 70-110Q  —
B6 — Body ground | Ground Continuity —_—
B17 — Body ground | Ground Continuity e
B26 — Body ground ;| Ground Continuity _
C1 - Body ground | Shift solenoid B
C2 — Body ground | Shift solenoid A 11-15Q e
C8 - Body ground | TCC solenocid
Di-B4 Fuel injector No.2 13-160 -
D2 -B4 Fuel injector No.1
D3-B4 1AC valve (stepper motor coil 1) 35-43Q _—
D4 — B20 Heater of HO2S (if equipped) 11.7-143Q _—
D8 -B4 Fuel injector No.4
D9 - B4 Fuel injector No.3 18-160 T
D10-B4 IAC valve {stepper motor coil 4)
D11 - B4 IAC valve (stepper motor coil 3) 35-43Q e
D12 -B4 IAC valve (stepper motor coil 2)
D13 — B4 522;;;:: )(stepper motor coil 4,
D14 - B4 52{:};:;;2)(stepper motor coil 3,
- - 20-24Q  —
D15 — B4 !EGR yalve (stepper motor coil 2,
if equipped)
D16 — B4 ileS;};a;\;z )(stepper motor coil 1,
D17 - B4 EVAP canister purge valve 28—-35Q —_—
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ON-VEHICLE SERVICE

G16 ENGINE

-

. Brake booster hose

. Vacuum hose for fuel
pressure requlator

. PCV valve

. Engine coclant hose

. EVAP canister purge valve

. EVAP canister

. Tank pressure control valve

. Fuelfeed and return hoses

N -

QN AW

J20 ENGINE

52}

4 S
S
| N
" 3
) §
12 \ 1 '
10 o
-
3
l 9
1. Brake booster hose 7. Breather hose
2. Engine ground 8. Fuelpressure regulator
3. Vacuum hose for fuel pressure regulator 9. EVAP canister
4. A/T throttle cable (A/T) 10. Tank pressure control valve
5. Throttle cable 11. Fuel return hose
6. PCV hose 12. Fuelfeed hose
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GENERAL

When hoses are disconnected and sysiem components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer 1o figure on previous
page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT
1) With throttle valve closed, check accelerator pedal play which
should be within following specification.

Pedal play “a”: 2 -7 mm (0.08 - 0.27 in.)

If measured value is out of specification, adjust it to specification
with cable adjusting nut.

1. Accelerator cable
2. Adjusting nut
3. Lock nut

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body} which
should be within following specification.

Clearance “b” :0.5-2.0 mm (0.02 - 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt.

1. Lever stopper
2. Throttle lever

A/T THROTTLE CABLE ADJUSTMENT (4 A/T)

1) Make sure that accelerator cable is adjusted as specified.

2) Check clearance “c”. If it is out of specification, adjust it by turn-
ing cable adjusting nut.

Clearance “c”: 0.8 — 1.5 mm (0.03 - 0.06 in.)

3) Tighten lock nut securely.

1. AT throttle cable
2. Adjusting nut
3. Lock nut
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IDLE SPEED INSPECTION

Before idle speed check, make sure of the following.

® Lead wires and hoses of engine/emission control systems are
connected securely.

® Accelerator cable has some play, that is, it is riot tight.

® Valve lash is checked and adjusted according to maintenance
schedule.

¢ |gnition timing is within specification.

® All accessories (wipers, heater, lights, A/C, etc.) are out of ser-
vice.

® Air cleaner has been properly installed and is in good condition.

e ECM (PCM) does not detect any maifunction DTC.

After above items are all confirmed, check idle speed and IAC duty

as follows.

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T vehicle),
and set parking brake and block drive wheels.

[Using SUZUKI scan tool, Tech 1]
1) Connect SUZUKI scan tool to DLC with ignition switch QFF.

Special Tool

(A): SUZUKI scan tool, Tech 1
(B): Mass storage cartridge
(C): 16/12 pin adapter

2) Warm up engine to normal operating temperature.

3) Check idle speed by using SUZUKI scan tool.

A/C OFF A/C ON
850 + 50 r/min.
o . for G16
Engine idle speed 780 250 r/min. | 56471 50 r/min.
forJ20

If idle speed is out of specifications, check idle air control system
referring to “Diagnostic Flow Table B-4 IDLE AIR CONTROL
SYSTEM CHECK” in this section.

4) Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idle air controf system.
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[Not using SUZUKI scan too!]

1) Warm up engine to normal operating temperature.

2) Stop engine.

3) Settachometer.

4) Start engine and warm it up completely.

5) Checkidle speed. Ifidle speedis out of specifications, checkidle
air control system referring to “Diagnostic Flow Table B-4 iDLE
AIR CONTROL SYSTEM CHECK” in this section.

A/C OFF A/CON
_ : 850 £ 50 r/min. for G186
Engine idle speed 750 + 50 r/min. 800 + 50 r/min. for J20

6) Check that specified engine idle speed is obtained with A/CON
if vehicle is equipped with A/C.
if not, check A/C ON signa! circuit and idie air control system.
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by

1. CQ adjusting resistor knob

IDLE MIXTURE INSPECTION/ADJUSTMENT

(VEHICLE WITHOUT HEATED OXYGEN SENSOR)
All vehicles not equipped with heated oxygen sensor are shipped
with their CO% factory adjusted as follows.

| Engine idle mixture (CO%) | 0.8 — 1.3 % at specified idle speed l

Idle mixture adjustment should never be changed from the originai
factory setting. However, if during diagnosis, the check indicates
idle mixture to be the cause of a driver performance complaint or
emission failure, the idle mixture can be adjusted using the follow-
ing procedures.

NOTE:
For this inspection and adjustment, exhaust gas tester (CO
meter) and engine tachometer are necessary.

1) Check idle speed according to “idle Speed Inspection” section.

2) Using exhaust gas tester, check that idle mixture CO% is within
above specification. If it is out of specification, adjust it to specifi-
cation by turning resistor knob.

3} Ifidle mixture has been adjusted, confirm that idle speed is with-
in specification.
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AIR INTAKE SYSTEM
THROTTLE BODY

. Cable bracket

. Throttle body

TP sensor

. ldte air control valve
O-ting

G RO

On-Vehicle Inspection
@ Check that throttle valve lever moves smoothly.

Removal

1) Disconnect negative cable at battery.

2) Drain cooling system.

3) Disconnect accelerator cable and/or A/T throttle cable from
throttle body.

4) Remove air cleaner outlet hose.

5) Disconnect electric coupler from TP sensor and IAC valve.
6) Disconnect coolant hoses from throttle body.
7) Remove throttle body from intake manifold.
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1. Bypass air passage

............... .u:.f.h\(-:(uulll'-
o P, P

Cleaning

1) Remove |AC valve from throttle body.

2) Clean throttle body bore and bypass air passages by biowing
compressed air.

CAUTION:

® Do not blow compressed air through bypass air pas-
sage with IAC valve installed to throttle body. This will
cause |AC valve to malfunction.

® TP sensor, idle air control valve or other components
containing rubber must not be places in a solvent or
cleaner bath. :
A chemical reaction will cause these parts to swell,
harden or get distorted.

Installation
1) Clean mating surfaces and install throttle body gasket to intake
. manifold.
Use new gasket.

2) Install throttle body to intake manifold and tighten bolts and nuts
to specified torque.

3) Connect coolant hoses to throttle body.

4) Connect couplers to TP sensor and 1AC valve securely.

5) Install air cleaner outlet hose.

8) Connect accelerator cable and A/T throttle cable, and adjust
each cable play to specification.

7) Refili cooling system.

8) Connect negative cable at battery.
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1. Plunger

IDLE AIR CONTROL VALVE (IAC VALVE)
Inspection

1) Disconnect connector from IAC valve.

2) Check each coil of IAC valve for resistance.

Terminals Resistance
Between "“1* and “2”
(i3” and ﬂ2”

rs4” and “5!] 35 - 43 Q
tt6” and “5”

If resistances is out of specification, replace.

3) Remove air cleaner outlet hose and remove IAC vaive from
throttle body.

4) Connect connector to IAC valve.

5) Check that plunger of IAC valve moves once and then stops as
soon as ignition switch is turned OFF after cranking engine for
2 sec.

NOTE:

This check should be performed by two people, one person
operates ignition switch while the other checks plunger op-
eration.

If plunger of IAC vaive does not operate at all, check wire har-
nesses for open and short. if wire harnesses are in good condi-
tion, replace IAC valve and recheck.

Removal

1) Disconnect negative cable from battery.
2) Disconnect connector from IAC valve.
3) Remove IAC valve from throttle body.

Installation
1} Install new O-ring to throttle body.
2) Install IAC valve to throttle body.
Tighten |AC valve screws to specified torque.

Tightening Torque
(a): 3.5 N-m (0.35 kg-m, 2.5 |b-ft)

3) Connect IAC valve connector securely.
4) Connect negative cable {o battery.
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(&)

CONDITION FUEL PRESSURE
With fuel pump 250 - 300 KPa
operating and 2.5 - 3.0 kg/cm?
engine stopped 35.6 —42.7 psi
At specified 210 - 260 KPa2
idle speed 21 -26kg/cm

29.8 - 37.0 psi
With 1 min. after
engin; (fuel pump) 0‘1’% ;g?cﬁza
stop (Pressure re- 25.6 psi

duces as time passes)

FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION
1) Relieve fuel pressure in fuel feed line referring to p. 6-4.

2) Using backup wrench, loosen piug bolt on fuel delivery pipe and
remove it. Connect special tools (fuel pressure gauge) to deliv-

ery pipe.

CAUTION:

A small amount of fuel may be released when plug bolt
is loosened. Place container under the bolt or cover bolt
hole with a shop cloth so that released fuel is caught in
container or absorbed in cloth. Place that cloth in an ap-
proved container.

Special Tool

(A): 09912-58441
(B): 09912-58431
(C): 09919-46010

3) Check that battery voltage is above 11V.

4) Turnignition switch ON to operate fuel pump and after 3 seconds
turn it OFF. Repeat this 3 or 4 times and then check fuel pres-
sure.

5) Start engine.

6) Measure fuel pressure at idling.

If measured pressure doesn’t satisfy specification, refer to
“Diagnostic Flow Table B-3” and check each possibly defective
part. Replace if found defective.

7) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

¢ Place fuel container under joint.

¢ Cover joint with rag and loosen joint nut slowly to
release fuel pressure gradually.
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2. lgnition switch

8) Install plug bolt to fuel delivery pipe.
Use new gasket.
Tighten it to specified torque, using backup wrench.

Tightening Torque
(a): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

9) With engine “OFF" and ignition switch “ON”, check for fuel leaks.

FUEL PUMP
On-Vehicle Inspection

CAUTION:

When fuel filler cap is removed in any procedure, work must
be done in a well-ventilated area, keep away from any open
flames and without smoking.

1) Remove filler cap and turn ON ignition switch. Then fuel pump
operating sound be heard from fueifiller for about 3 seconds and
stop. Be sure to reinstall fuel filler cap after checking.

If above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1” in this section.

2) Fuel pressure should be felt at fue! return hose for 3 seconds af-
ter ignition switch ON.
If fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3” in this section.

Removal
1) Remove fuel tank from body according to procedure described
in section 6C and remove fuel pump from fuel tank.

Inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fue! tank.
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Installation

1) Install fuel pump to its bracket.

2) Install fuel pump to fuel tank and then install fuel tank to body ac-
cording to procedure described in “Fuel System” section.

FUEL PRESSURE REGULATOR

Removal

1} Relieve fuel pressure according to procedure described on p.
6-4.

2) Disconnect battery negative cable from battery.

3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuel pressure regulator from fuel delivery pipe.

CAUTION:

A small amount of fuel may be released when it is from
delivery pipe.

Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure regulator.

Installation

For instailation, reverse removal procedure and note following pre-
cautions.

® Use new O-ring.

@ Apply thin coat of gasoline to O-ring to facilitate installation.

® Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

o With engine “OFF” and ignition switch “ON”, check for fuel leaks
around fuel line connection.
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FUEL INJECTOR

On-Vehicle Inspection

1) Using sound scope or such, check operating sound of injector
when engine is running or cranking.

Cycle of operating sound should vary according to engine
speed.

If no sound or an unusual sound is heard, check injector circuit
(wire or coupler) or injector.

2) Disconnect coupler from injector, connect ohmmeter between
terminals of injector and check resistance.

Resistance of injector: 13 — 16 Q at 20°C, 68 °F

If resistance is out of specification, replace.
3) Connect coupler to injector securely.

Removal

1) Relieve fuel pressure according to procedure described on p.
6-4.

2) Disconnect battery negative cable at battery.

3) Detach intake manifold stiffener (front) from intake manifold.

4) Disconnect coupler from each injector.

5) Remove clamp bolt for fuel feed pipe and return pipe.
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1. Injectors
2. Delivery pipe
(for G186}

. Fuel feed pipe and hose
. Fuel injector

Fuel pressure regulator
Fuel return pipe

1
2
3
4,

8) Remove fuel delivery pipe bolts.
7) Remove fuel injector(s) from delivery pipe and intake manifold
or cylinder head.

WARNING:

A small amount of fuel may be released when fuel injec-
tor is removed. In order to reduce the chance of personal
injury, cover than with a shop cloth.

Inspection

WARNING:

As fuel is injected in this inspection, perform in a well venti-
lated area and away from open flames.

Use special care to prevent sparking when connecting and
disconnecting test lead to and from battery.

1} Installinjector and fuel pressure reguiator to special tool (injector
checking tool).

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to hose and pipe
of vehicle.

Special Tool
(B): 09912-58431

3) Connect special tool (test lead) to injector.

Special Tool
(D): 08930-88530
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Left hand

steering vehicle

3 2
—

1. Injector
2. Battery

Right ha
steering

—

. Fuel pump relay

. Service wire
. Fuse box

nd
vehicle

3

Connector

3. Keep as far apart
as possible

R W=

. Gradu:

. Injector

. Vinyl tube

. Less than one fuel
drop/min

ated cylinder

1, Insulator

2. Grommet

3. G-ring

4. Cushion

5. Defivery pipe
{for J20)

4) |nstali suitable vinyl tube onto injector nozzle to prevent fuel from
splashing out when injecting.

5) Put graduated cylinder under injector as shown.

6} Remove fuel pump relay.

7) To operate fuel pump and apply fuel pressure to injector, using
wire harness as thick as the one used for fuel pump circuit, con-
nect two terminals of relay connector as shown in figure.

CAUTION:
Check to make sure that connection is made between

correct terminals. Wrong connection can cause damage
to PCM(ECM), wire harness, etc.

Turn ignition switch ON.

8) Apply battery voltage to injector for 15 seconds and measure in-
jected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:

42 - 52 cc/15 sec. (1.42/1.48 — 1.75/1.83 US/Imp. 0z/15 sec.)
for G16 engine.

55 -62 cc/15 sec. (1.94/2.09 — 2,18/2.36 US/Imp. 0z/15 sec.)
for J20 engine.

9) Check fuel leakage from injector nozzle. Do not operate injector
for this check (but fuel pump should be at work).
If fuel leaks more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.

Installation

1) Replace injector O-ring with new one using care not to damage
it. Install grommet to injector.

2) Check if insulator is scored or damaged. If it is, replace with new
one.

Install insulators and cushions to intake manifold or cylinder
head.
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3) Apply thin coat of fuel to O-rings and then install injectors into de-
( ) livery pipe and intake manifold or cylinder head.

Make sure that injectors rotate smoothly. If not, probable cause
1 is incorrect installation of O-ring. Replace O-ring with new one.
2 4) Tighten delivery pipe bolts and make sure that injectors rotate
smeothly.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

1. O-ring
2. Grommet

5) Connect couplers to injectors securely.

6) Install intake manifold stiffener (front) to intake manifold.

7) Install clamp bolts for fuel feed pipe and return pipe.

8) Connect battery negative cable.

9) With engine “OFF” and ignition switch “ON?, check for fuel leaks
around fuel line connection.
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ELECTRONIC CONTROL SYSTEM

ENGINE CONTROL MODULE (ECM)/POWERTRAIN
CONTROL MODULE (PCM)

CAUTION:
As ECM/PCM consists of precision parts, be careful not to
expose it to excessive shock.

1. Cover
2. Clip

g

P

e

Removal

1) Disconnect battery negative cable from battery.

2) Disable air bag system (if equipped) referring to “Disabling the
Air Bag System” in Air Bag System section.

3) Remove ECM/PCM cover from bracket.

4) Disconnect connectors from ECM/PCM.
5) Remove ECM/PCM with bracket.

Installation

1) Install ECM/PCM with bracket to vehicle.

2) Connect connectors to ECM/PCM securely.

3) Install ECM/PCM cover to bracket.

4) Enable air bag system (if equipped) referring to “Enabling Air
Bag System” in Air Bag system section.

5) Connect negative cable to battery.
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MASS AIR FLOW SENSOR (MAF SENSOR)
Inspection

NOTE:
Use voltmeter with high-impedance (10 kQ/V minimum) or

digital type voltmeter.

1) Connect voltmeter to “B +” terminal of MAF sensor coupler dis-

connected and ground.
2) Turn ignition switch ON and check that voltage is battery volt-

age.
If not, check if wire harness is open or connection is poor.

3} Turn ignition switch OFF and remove ECM/PCM cover from
bracket.

4) Connect MAF sensor coupler to MAF sensor.
5) Turnignition switch ON and check voltage at MAF sensor output

terminal.

Voltage: 1.0 - 1.6V

B) Start engine and check that voltage is lower than 5V and it rises
as engine speed increases.
(Reference data: 1.7 — 2.0V at specified idle speed)
If check result is not as specified above, cause may lie in wire
harness, coupler connection, MAF sensor or ECM/PCM.
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Removal

1) Disconnect negative cable at battery and coupler from MAF sen-
sor.

2) Remove air cleaner outlet hose from throttle body and MAF sen-
SsOr.

3) Remove MAF sensor from air cleaner case.

NOTE:
Don’t disassemble MAF sensor.

CAUTION:

® Do not expose MAF sensor to any shock.

¢ Do not blow compressed air by using air gun or the like.

¢ Do not put finger or any other object into MAF sensor.
Malfunction may occur.

Installation

1) Check MAF sensor seal for deterioration and damage.
2) Install MAF sensor to air cleaner case.

3) Install air cleaner outlet hose.

4) Connect MAF sensor coupler securely.

5) Connect battery negative cable to battery.
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INTAKE AIR TEMPERATURE (IAT) SENSOR

Removal

1) Disconnect negative cable from battery.
2) Disconnect IAT sensor coupler.

3) Remove IAT sensor from air cleaner case.

Inspection

Immerse temperature sensing part of IAT sensor in water (or ice)
and measure resistance between sensor terminals while heating
water gradually.

If measured resistance doesn’t show such characteristic as shown
in figure, replace IAT sensor.

Instailation

1) Clean mating surface of sensor and seal on air cleaner case.
2) Install IAT sensor into seal.

3) Connect connector to IAT sensor securely.
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1. Ground terminal
2. Output voltage terminal
3. Reference voltage terminal

THROTTLE POSITION SENSOR (TP SENSOR)

Inspection

1) Disconnect negative cable at battery and coupler from TP sen-
SOf.

2) Using ohmmeter, check resistance between terminals under
each condition given in table below.

TERMINALS RESISTANCE
Between 1 and
3 terminals 4.0-6.0kQ

0.02 — 6.0 k2, varying linearly
according to throttle
valve opening

Between 1 and
2 terminals

If check resuit is not satisfactory, replace TP sensor.

3) Connect TP sensor coupler securely.
4) Connect negative cable to battery.

Removal

1) Disconnect battery negative cable at battery.
2) Disconnect coupler from TP sensor.

3) Remove TP sensor from throttie body.

Installation

1) Install TP sensor to throttie body.
Fit TP sensor to throttie body in such way that its holes are a little
away from TP sensor screw holes as shown in left figure and turn
TP sensor clockwise so that those holes align.

Tightening Torque
(a): 3.5 N'm (0.35 kg-m, 2.5 |b-ft)

2) Connect coupler to TP sensor securely.
3) Connect battery negative cable to battery.
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1. ECT sensor
2. Q-ring
3. Water outlet pipe
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ENGINE COOLANT TEMPERATURE SENSOR

(ECT SENSOR)

Removal .

1) Disconnect negative cable from battery.

2) Drain cooling system.,

3) Disconnect coupler from ECT sensor.

4) Remove ECT sensor from intake manifold or water outiet cap.

Inspection

Immerse temperature sensing part of ECT sensor in water and
measure resistance between sensor terminals while heating water
gradually.

If measured resistance doesn't shown such characteristic as
shown, replace ECT sensor.
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1. Sensorcoupler
{Viewed from terminal side)

Installation

Reverse removal procedure noting the following.

e Clean mating surfaces of sensor and intake manifold.
e Check O-ring for damage and replace if necessary.

o Tighten ECT sensor to specified torque.

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 |b-ft)

® Connect coupler to sensor securely.
# Refill cooling system.

HEATED OXYGEN SENSOR (HO2S) IF EQUIPPED

Oxygen Sensor Inspection

Inspect oxygen sensor and its circuit referring to flow table of diag-
nostic trouble code No. 13 in this section. If malfunction is found,
replace.

Oxygen Sensor Heater Inspection

1) Disconnect oxygen sensor coupler.

2) Using ohmmeter, measure resistance between terminals “Vs”
and “GND” of sensor coupler.

NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.

Resistance of oxygen sensor heater:
11.7 - 14.3 Q (at 20°C, 68°F)

If found faulty, replace oxygen sensor.
3) Connect oxygen sensor coupler securely.
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Removal

WARNING:

To avoid danger of being burned, do not touch exhaust sys-
tem when system is hot. Oxygen sensor removal should be
performed when system is cool.

1) Disconnect negative cable from battery.

2) Remove connector from bracket and disconnect coupler of oxy-
gen sensor.

3) Remove exhaust manifold upper cover.

4) Remove oxygen sensor from exhaust manifold.

NOTE:
Be careful not to expose it to excessive shock.

Installation
Reverse removal procedure noting the following.
® Tighten oxygen sensor to specified torque.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 32.5 [b-ft)

¢ Connect coupler of oxygen sensor and fit connector to bracket.
® After installing oxygen sensor, start engine and check that no ex-
haust gas leakage exists.

VEHICLE SPEED SENSOR (VSS)
On-Vehicle Inspection

1) Hoist vehicle.

2) Release parking brake lever, set transmission in neutral and
transfer in “2H",

3) Remove ECM/PCM cover.

4) Connector voltmeter between VSS terminal of ECM/PCM con-
nector and body ground.

5) Turn ignition switch ON and turn rear right tire slowly with rear
left tire locked.
Voltmeter should indicate deflection between 0 —1Vand 8 - 14 V
a few times while tire is turned one revolution.
i check result is not satisfactory, proceed to flow table of diag-
nostic trouble code No.24 in this section.
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Removal, Inspection and Installation
Refer to “VSS Removal, Inspection or Instaliation” in “Transfer”
section.

CAMSHAFT POSITION SENSOR (CMP SENSOR)

On-Vehicle Inspection

Check CMP sensor and its circuits referring to flow table of diagnos-
tic trouble code No.42 in this section.

if malfunction is found, replace.

Removal and Installation (J20 Engine)
Refer to “CMP Sensor Removal/ Installation” in section 6F2.

Removal (G16 Engine)

1) Disconnect negative cable from battery.

2} Disconnect connector from CMP sensor.
3) Remove CMP sensor from sensor case.

Installation (G16 Engine}

1) Check that O-ring is free from damage.

2) Check that CMP sensor and signal rotor tooth are free from any
metal particles and damage.

3) Install CMP sensor to sensor case.

Tightening Torque
(a): 9 N'm (0.9 kg-m, 6.5 Ib-ft)

4) Connect connector to it securely.
5) Connect negative cable to battery.
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1. Main relay

2. Fuse box . . .
3. Instrument panel Right-hand steering vehicle

MAIN RELAY

Inspection
1) Disconnect negative cable at battery.
2) Remove main relay from relay box.

3) Check resistance between each two terminals as in table below.

TERMINALS RESISTANCE
Between Aand B <o (Infinity)
Between C and D 70-110 Q at 20°C, 68°F

If check resuits are as specified, proceed to next operation
check. If not, replace.

4) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D”.
If malfunction is found, replace.
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1. Fuse pump relay . . i
2. Fuse box Right-hand steering vehicle
3. Instrument panel

1. Sound scope

FUEL PUMP RELAY

Inspection

1) Disconnect negative cable at battery.

2) Remove fuel pump relay from relay box.

3) Structure of fuel pump relay is the same as that of main relay.
Check its resistance and operation using the same procedure as
that for main relay.

If malfunction is found, replace.

FUEL CUT OPERATION
Inspection

NOTE:

Before inspection, check to make sure that gear shift lever is
in Neutra! position (with A/T model, selector lever in “P”
range) and that parking brake lever is pulled all the way up.

1) Warm up engine to normal operating temperature.

2) While listening to sound of injector by using sound scope or
such, increase engine speed to higher than 3,000 r/min.

3) Check to make sure that sound to indicate operation of injector
stops when throtile valve is closed instantly and it is heard again
when engine speed is reduced to less than about 2,000 r/min.



6E1-100 ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINE)

EMISSION CONTROL SYSTEM
EGR SYSTEM (IF EQUIPPED)

System Inspection [Using SUZUKI scan tool (Tech 1)]
1) Connect Tech 1 to data link connector (DLC) with ignition switch
OFF.

Special tool
(A):SUZUKI scan tool, Tech 1
(B):Mass storage cartridge

@) (C):16/12 pin DLC adapter

NOTE:
For operation procedure of cartridge, refer to its cartridge
operator’s manual.

2) Start engine and warm up it to normal operating temperature.

1. Datalink connector

1 3) With engine idling (without depressing accelerator pedal), open
— L . EGR valve by using “MISC. TEST" mode.
[N f_ll:ll_ FIHT TE I"'[F' In this state, according as EGR vaive opening increases engine
* 2/°C {&F° F EGR idle speed drops. If not, possible cause is clogged EGR gas pas-
E GP sage, stuck or faulty EGR valve,

kY
DH /b |
2 -~
1. Tech 1 display

2. EGR vaive opening (0: Close, 100: Full Open)

Removal

1) Disconnect negative cable at battery.

2) Disconnect EGR valve coupler.

3} Remove EGR valve and gasket from intake manifold.

1. EGR valve
2. EGRvalve coupler
3. intake monifold
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1. EGR valve
2. Connector

.

2. Valve
3. Valve seat

J20 Engine

1. EGR valve
2. Gasket
3. Intake manifold

Inspection
1) Check resistance between following terminals of EGR valve in
each pair.

Terminals

A-B
C-B
F~-E
D-E

B — valve body
E - vaive body

Standard resistance

20-24Q at 20°C, 68F

infinity (o)

if found faulty, replace EGR valve assembly

2) Remove carbon from EGR valve gas passage.

NOTE:
Do not use any sharp—edged tool to remove carbon.

Be careful notto damage or bend EGR valve, valve seatand
rod.

3) Inspect valve, vaive seat and rod for fault, cracks, bend or other
damage.

If found faulty, replace EGR valve assembly.

Installation

Reverse removal procedure noting following.

¢ Clean mating surface of valve and intake manifold.
¢ Use new gasket. ‘
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i. Purge hose

EVAPORATIVE EMISSION CONTROL SYSTEM

Evap Canister Purge System Check

1) Warm up engine to normal operating temperature.

2) Stop engine and hoist vehicle so that all wheels rotate freely.

3) Start engine, release parking brake lever, set transfer in “2H"
and M/T in “5th” or A/T in “D”.

WARNING:

Make sure that transfer is set to “2H” range position for
this check. it is set to “4H” or “4L” position, front wheel
turn at high speed and a very dangerous situation may
occur.

4) Disconnect purge hose from EVAP canister.

5) Place finger against the end of disconnected hose and check
that vacuum is not felt there when engine is running at idie
speed.

6) Also check that vacuum is felt when throttle valve is opened and
vehicle speed (speedometer indication) is higher than 40 km/h.

Vacuum Passage Inspection

Startengine and run it atidie speed. With finger placed against vac-
uum nozzle, check that vacuum is applied.

If it is not applied, clean vacuum passage by blowing compressed
air.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

EVAP Canister Purge Valve Inspection

1) With ignition switch OFF, disconnect coupler from canister
purge valve.

2) Check resistance between two terminals of EVAP canister
purge valve.

Resistance of EVAP canister purge valve:
28 - 35 Q at 20°C (68°F)

If resistance is as specified, proceed to next operation check. If
not, replace.
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1. Hose “A”

2. Hose“B"

3. EVAP canister
purge valve

3 ) 1. Hose"A”

2 2. Hose"B”
3. EVAP canister
puirge valve

1. Tank pipe
2. Purge pipe
3. Airpipe
4. Blow air

3) Disconnect vacuum hoses from intake manifold and its EVAP
canister.

4) With coupler disconnected, blow into hose“A”. Air should not
come out of hose “B”.

5) Connect 12V-battery to EVAP canister purge valve terminals. in
this state, blow hose“A”.
Air should come out of hose “B”.

WARNING:

Do not suck the air through valve. Fuel vapor inside valve
is harmful.

If check result is not as described, replace EVAP canister purge
valve.

6) Connect vacuum hoses.
7) Connect EVAP canister purge valve coupler securely.

EVAP Canister Inspection

WARNING:

DO NOT SUCK nozzles on EVAP canister. Fuel vapor inside
EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister and remove
EVAP canister.

2) When air is blown into tank pipe, there should be no restriction
of flow through purge pipe and air pipe.
If operation differs from above description, EVAP canister must
be replaced.

3) Install EVAP canister and connect hoses to canister.
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3. Black side
4. To canister
5. From fuel tank

1. Tank pressure
control valve
2. Orange side

1. PCV valve

. \\ 1. PCVvalve

Tank Pressure Control Valve Inspection

1) Remove tank pressure control valve installed around EVAP can-
ister.

2) Air should pass through valve smoothly from fuel tank side
(black side of tank pressure controi valve) to orange side when
blown hard.

3) From orange side, even when blown softly, air should come out
of black side.

4) If air doesn't pass through valve in step 2) or hard biow is re-
quired in step 3), replace tank pressure control valve.

WARNING:
DO NOT SUCK air through tank pressure control valve.
Fuel vapor inside the valve is harmful.

5) Install tank pressure control valve.

NOTE:
When connecting tank pressure control valve between
hoses, refer to figure at the left for installing direction.

PCV SYSTEM

NOTE:

Be sure to check that there is no obstruction in PCV valve or
its hoses before checking engine idle speed/IAC duty for ob-
structed PCV valve or hose hampers its accurate checking.

PCV HOSE
Check hoses for connection, leakage, clog, and deterioration.
Replace as necessary.

PCV VALVE

1} Disconnect PCV valve from cylinder head cover and plug head
cover hole.

2) Run engine at idle.

3) Place your finger over end of PCV valve to check for vacuum.
if there is no vacuum, check for clogged valve. Replace as nec-
essary.

4) After checking vacuum, stop engine and remove PCV valve.
Shake valve and listen for the rattle of check needle inside the
valve. If valve does not rattle, replace valve.

5) After checking, connect PCV valve, PCV hose and clamp se-
curely.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening t
Fastening parts 1g7ening lorque
N-m kg-m Ib-ft
Delivery pipe plug bolt 30 3.0 220
Delivery pipe bolts 23 2.3 17.0
Camshaft position sensor belt (G16 engine) 9 : 0.9 6.5
Heated oxygen sensor 45 4.5 325
Fuel pressure regulator bolts 10 1.0 7.5
Engine coolant temp. (ECT) sensor 15 1.5 11.0
3 1. Pressure gauge
2 @ 09912-58441
2. Pressure hose
09912-58431
3. Attachment
09919-46010
4. Checking tool set
08912-58421
4-1. Tool body & washer
45 4-2. Body plug
4-3. Body attachment
4-4, Holder
il 4-5. Return hose & clamp
& 4-6. Body attachment-2 & washer
48 h 4-7. Hose attachment-1
AN 4-8. Hose attachment-2

09917-47910
Vacuum pump gauge

09930-88530
Injector test lead

. Storage case

. Operator’s manual
Tech 1A

. DLC cable

. Test lead/probe

. Power source cable
. DLC cable adaptor
. Seif-test adaptor

PN G P WO

09931-76011
Tech 1 {scan tool) kit

m |

Mass storage cartridge 09931-86020

16/12 pin DLC adaptor
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SECTION 6E2

ENGINE AND EMISSION CONTROL SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION FOR
H25 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

Whether following systems (parts) are used in the particular vehicle or not depends on specifications. Be

sure to bear this in mind when performing service work.

¢ EGR valve

¢ Heated oxygen sensor or CO adjusting resistor

e Three way catalytic converter

For the descriptions (items) not found in this section, refer to section “6E1” of this manual.
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MAF Sensor (Inspection, Removal and
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ECT Sensor (Removal, Inspection and
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PCVSystem .................... 1
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GENERAL DESCRIPTION

The engine and emission control system has 4 major
sub-systems: air intake system, fuel delivery system,
electronic control system and emission controt sys-
tem.

Air intake system includes air cleaner, mass air flow
sensor, throttle body, idle air control valve and intake
manifold.

Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.

Electronic control system includes ECM (PCM), vari-
ous sensors and controlted devices.

Emission control system includes EGR, EVAP and
PCV systems.
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6E2-6 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

AIR INTAKE SYSTEM

The main components of the airintake system are air
cleaner, mass air flow sensor, air cleaner intake air
pipe, throttle body, intake collector, idle air control
valve and intake manifold.

The air (by the amount corresponding to the throttle
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttie body, is distrib-
uted by the intake manifold andfinally drawn into each
combustion chamber,

When the idle air control valve is opened according to
the signal from ECM (PCM), the air bypasses the
throttle valve through bypass passage and is finally
drawn into the intake manifold.

{3 Ar

4 ccr

~

@ Engine coalant

16
T~ T | o
O—
f——

18
ﬁ 12

/ -y
7 o
ﬁ COLD HOT
1. Air ¢cleaner 8. Fuel pressure
2. IAT sensor reguiator hose
3. Resonator 9. Intake air pipe
4. Intake rnanifold 10. Throtile body
5. Intake collector 11. Breather hosa
6. PCV hose 12. Fast idle up thermo wax
7. Brake booster

13.
14,
18.
16.
17.
18.

1AC valve and
fast idle control
system

EGR valve
TP sensor
1AC hose
MAF sensor
IAC valve
Spring




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-7

FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fuel
pump, fuel filter, fuel pressure regulator, delivery pipe
and fuel injectors.

The fuel in the fuel tank is pumped up by the fuel
pump, filtered by the fuel filter and fed under pressure
to each injector through the delivery pipe.

As the fuel pressure applied to the injector (the fuel
pressure in the fuel feed line} is always kept a certain

amount higher than the pressure in the intake man-
ifold by the fuel pressure regulator, the fuel is injected
into the intake port of the cylinder head when the in-
jector opens according to the injection signal from
ECM (PCM).

The fuel refieved by the fuel pressure regulator re-
turns through the fuel return line to the fuel tank.

. Fueltank
. Fuel pump
. Fuelfilter

. Fuel feed line

Fuel return ling

. Fuel pressure regulator
. Vacuum hose for fuel

pressure regulator

13

14

&

<
e

=

AN

. Intake manifold surge tank
. Fuslinjector

. Fuel delivery pipe

. Throtile valve

. EVAP canister purge valve
. EVAP canister

. Tank pressurs control valve

DO® NOMpON

pory
ury

—_
0N

S

9

4
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45

@m Fuel
m Fuel vapor
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6E2-8 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various
sensors which detect the state of engine and driving
conditions, 2) ECM (PCM) which controls various de-
vices according to the signals from the sensors and
3) various controlled devices.

Functionally, it is divided into the following sub sys-
tems:

¢ Fuel injection control system

® Heated oxygen sensor heater control system (if

equipped)

® [dle air control system

¢ Fuel pump control system

¢ Evaporative emission control system

® [gnition control system

® EGR system (if equipped)

Also, with A/T model, PCM controls A/T.

or

[ ":-/ -‘v

’
4

\ /
N W A
VPN o
ol ,‘ii‘:’g‘iﬁ”@t

N

=
e

%
i TEA RS

A r

NOTE:

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. IAT sensor a : A/C condenser fan motor relay A Main fuse box
2, CO adjusting resistor (if equipped) {if equipped) B8 : ECM {PCM}
3. Heated oxygen sensor (if equipped) b :Ignition coil assemblies C : Data link ¢connegtor
4. ECT sensor ¢ : EVAP canister purge valve D : Combination meter
5. TP sensor d : EGR valve (if equipped) E : Fuse box
6. MAF sensor e : ldle air control vaive F : EVAP canister
7. Camshaft position sensor (CMP sensor) f :Injectors
8. ABS control module (if equipped) g : Malfunction indicator lamp
9. Monitor connector (“CHECK ENGINE” light)
h : Fue) pump relay
i :Mainrelay

Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
parts with (*) are installed at the other side.
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B+
T —— viG—{B9 56 D7—p o2
Bt {_ % I ——v/B—B10 D6f~—P/B 3
—E—"""‘WW— B23 D19 1—P/G 53
- D18 —P/BI——G2H
- R/IG—{B12 28— Gr/B——{=H
53:_1'—"-3 Gr/R—B11 D27 —GriG
L
32 oy Or/B—{B22 bs oW 7
AP Lbl——] B8 D17 —-Lle—:%__]
50 Gr/B—JA1g D18 g/ R——h+Y
R .
r{Y— 151 LG/Bm
T GriY{az0 Dial S —fm e
1G1 49 pz=zsa ) RG/Y 4B21 D25 [ _c3r /81— |
_____ H -R—{B4 D24 v}y
G1 .5 —————Gr—{B5 Dil—G/B 2
f———g—R/Bl={B15 161
B/R—B5 10 I__(;5_1
47 P/B— A18 D13—Br-—--1$i-1 "
Gr/WJA27 K
46 Y/B— A28 piz}er/B—_J |
a2 T~
: I 19(1,45 P/W-— A13 D1t
1G2 Do
R Yo —p-B/0Or| A15 (ECM)
EB+ .LEJ
I 43 . . > D23
1G2 » é') D22
T RN B/Or-——q{ A15 (PCM)
BB+ ﬂd Al
T 33 o R/Y— A20 (PCM)
BB+ é AS
T 2 GIw A3t (PCM)
415 @ Nt
BI/Or ] A28 Al7
N AR3
A30
0 S —W—{C10 (PCM}
QEM— =¥ (9r.| C5 (PCM) Aj;
. B—1C14 (PCM)
39 Q ===zl rBI/YCIE(POM) CMAég
| e Bl/ G- C8 (PCM) §POM¥ C1
a1 38 [ Fofe———Or/G—{C4(PCM)  (PCM) C2
N R C3(PCM) (PCN) A9
L Or/Bl-—{ G13 (PCM) (PCM) A14
5 /G C12(PCM)  (PCM}C5
G/Or — C20 (PCM)
L5 G/Bl— c19 (PCM)
- i D3f-B/W [ o 5
57 VIW— A24 ASS W
sl e 31 1628+ 16188+
8%? -BI/B o
365 Br Ad D26 :g'f\? - \f&i 3
-
—3-— i B1/Y——B1 pol_pros 433 T
Bree
B25 -B/G
Da8/6

TERMINAL ARRANGEMENT OF ECM (PCM) CONNECTOR (VIEWED FROM HARNESS SIDE)
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cCoxNOO RGNS

pory —
—_

—
[\>]

13.

14.

15.

16.

17.
18.
19.
20.
21.

22,
23.
24,
25.
26.
27.
28,

29.
30,
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
4.
42,
43.
44,
45,
46.
47.
48.

49,
50.

51.
52.

53.
54.

55
56

Fuel injector No.1
Fuel injector No.2
Fuel injector No.3

. Fuel injector No.4
. Fuelinjector No.5
. Fue! injector No.&

EGR valve (if equipped)
ldle air control (IAC) valve
EVAP canister purge valve
Ignition coil assembly for
No.1 spark plug

. Ignition coil assembly for

No.2 spark plug

. Ignition coil assembly for

No.3 spark plug

lgnition coil assembly for

No.4 spark plug

Ignition coil assembly for

No.5 spark plug

Ignition coil assembly for

No.6 spark plug

Fuel pump relay

Fuel pump

A/C condenser fan relay (if equipped)
A/C condenger fan motor (if equipped)
Monitor connector

“CHECK ENGINE" lamp
(Malfunction indicator lamp)

“O/D OFF lamp

“POWER” lamp

Shift solenoid-A

Shift sclenocid-B

TCC solenoid

Power/Normal change switch

O/D cut switch

4WD low switch

Ignition switch

Main relay

Transmission range switch
{Park/Neutral Position switch)
Starter magnetic switch

Battery

Vehicle speed sensor

Combination meter

Data link connector

Transmission range switch (Sensor)
A/T input speed sensor

A/T vehicle {output) speed sensor
Power steering pressure switch
Stop lamp switch {Brake pedal switch)
Lighting switch

Rear defogger switch (if equipped)
Heater blower switch

A/C amplifier (if equipped)

ABS control medule (if equipped)
Left (No.1) bank heated oxygen sensor
(if equipped)

Right {(No.2) bank heated oxygen sensor
(if equipped)

CO adjusting resistor (if equipped)
Intake air temp. sensor

Engine coolant temp. sensor
Throttle position sensor

Mass air flow sensor

Camshait position sensor

ECM (PCM)

TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Fuel pump relay B26 Ground
A2/A3 —_—
Ad Tachometer C1 Shift solenoid B (A/T VEHICLE)
A5 A/G condenger fan motor relay c2 TCC solencid (A/T VEHICLE)
(if equipped) ca Transmission range switch “R”
A7 “Q/D OFF” lamp (A/T VEHICLE} (A/T VEHICLE)
A8 Main relay c4 Transmission range switch “P”
A9 Power/Normal change switch (AT VEH'C.LE)
(A/T VEHICLE) C5 4WD low switch (A/T VEHICLE)
A10 “POWER" lamp (A/T VERICLE) Cé Shift solenoid A
Al11/A12 — C7 N
A13 Heater blower switch cs A&:‘;I'Tin EuI}l ls Eg;ﬂ sensor
Ald Overdrive cut switt-:h AT vehicle (ot speed
%e:é’lﬂeg’egcﬁe;:cwgﬁting switch ©0 sensor (AITK/EE“CL )
Al5 EMIT EHICLE) 10 A/T vehicle (cutput) speed
Rear defogger switch sensor (A/T VEHICLE)
{if equipped, A/T VEHICLE) G111 .
AlB Test switch terminal c12 '(F’;a/_nrs\?nés;;grt |Ea)mge switch “D”
Al7 Output duty select terminal —. ———
Al18 g%s ilonlrol module (if equipped) | C13 &??ﬂ?éﬁ'g’té?nge switch “N
adjusting resistor . - -
mo | Goausing ora | oA A e s
A20-A22 _ sensor (A/T VEHICLE)
A23 Duty output terminal c15 —_
A24 Data link connector C16 A/T input speed sensor
A5 — {A/T VEHICLE)
A26 Power steering pressure switch C17/C18 IO — —
A27__| AIC cutsignal (if equipped) Clo | JaEigan mnge swiich L
A28 | A/C signal (if equipped) coo | Transmission range switch 2"
A29 Lighting switch (A/T VEHICLE) {A/T VEHICLE)
A30 Diag. switch terminal
A3l Stop lamp switch {A/T VEHICLE) D1 EVAP canister purge valve
A32 CO adjusting resistor (-} D2 Ground
gf equipped) 50 adiust D3 Ignition switch
A33 re%%?gfafug%ii;;ed) adjusting D4 Egayp%\ég)(stepper motor coil 2,
A34 '(‘!.’g;}g‘g}?g,g"g;gag?[;?gg bs ES&%\Q )(slepper motor coil 1,
A35 Power source for back up D6 Fuel injector No.2
D7 Fuel injector No.1
Bi Vehicle speed sensor 08 Ground
B2/B3 B Do Ground
B4 ]s_g;ts(g:'c,('ig )egﬁi?;?)gde?led oxygen D10 Ignition coil assembly for No.4
55 Heater of right (No.2) bank HO2S D11 Ignition coil assembly for No.3
(if equipped) D12 Ignition coil assembly for No.2
B6 Heater of left (No.1} bank HO2S | D13 Ignition coil assembly for No.1
(it equipped) D14 | IAC valve (stepper motor coll 2)
87 —— D15 IAC valve (stepper moter coil 1)
B8 Intake air temp. sensor D16 EGR valve {stepper motor coil 4,
B9 Camshaft position sensor {(POS) if equipped)
B10 Camshaft position sensor (REF) | 47 EGR valve (stepper motor coil 3,
B11 Power source for TP sensor if equipped)
B12 | Throttie position sensor D18 __ 1 Fuelinjoctor No.4
B13/B14 — D19 Fuel injector No.3
B15 Right (No.2} bank heated oxygen [ D20/D21 P°‘f"f3" Source
sensor (if equipped) D22 Ignition coil assembly for No.6
B16-B19 —_— D23 Ignition coil assembly for No.5
B20/B21 | Ground D24 IAC valve (stepper motor coil 4)
B22 Engine coolant temp. sensor D25 IAC valve (stepper motor coil 3)
B23 Mass air flow sensor D26 Engine start signal
B24 —_ D27 Fue! injector No.6
B25 Ground D28 Fuel injector No.5
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ENGINE & EMISSION CONTROL INPUT/OUTPUT TABLE

o | = |z
input 2\213|81%|5(815/2|7|8|2(917/5|2|2(5|25| 2
pu T|Mjoe |[d|e R B BIO (Ol [+ F|Z|W RS
mmgmmmg D ||t ngQoméam
e1212 1812 |=2(5| [si12[2] (8|25 |S|21E1E|2
zlziS |22l (2| |5(S18] |9|8|2|2|5|5|215|3
8187181518151 [2181%] |2|21EI5 (215 |2 |E]5
=X s|® 218 (85|32 § =
3lz| |§le 83 g |= =
g1g] |5|2 =5 2l lE
= g oL |2 |z <
i 5 = 3 =8| |
Function T g o2 5 o
Q =8 m
A 3 =~
S D
k=1
Qutput
Main relay control Main relay O
Fuel pump control Fuel pump relay ) 0|0
Injection control Injectors O[O0 O|O c| O
Idle air control IAC valve OOl OjO|C OO Q0| OlO|0|0|0O
Ignition control tgnition coil with igniter | O| O Q0 Q| 1Ol |0
MIL control MIL O O
EVAP purge control EVAP canister purge CIo|0|10 O
valve
EGR control EGR valve (if equipped) [O| Q| Ol OO O Q
HO2S heater control HO2S (if equipped) O|O
A/C amplifier
A/C control (it equipped) Qf |00 O O
A/C condensor fan A/C condensor fan o o
control relay (if equipped)




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-13

DIAGNOSIS

The engine and emission control system in this vehicle are con-
trolied by ECM(PCM). ECM (PCM) has an On-Board Diagnostic
system which detects a malfunction in this system.

When diagnosing troubles, be sure to have full understanding of the
outline of “On-Board Diagnostic System” and each item in “Precau-
tion in Diagnosing Trouble” and excecute diagnosis according to
“Engine Diagnostic Flow Table” in section 6.

ON-BOARD DIAGNOSTIC SYSTEM

ECM (PCM) performs on-board diagnosis (self-diagnosis) on the

system and operates “CHECK ENGINE” lamp (malfunction indica-

tor lamp) as follows.

e Malfunction indicator lamp (“CHECK ENGINE?” light) lights when
the ignition switch is turned ON (but the engine at stop) regardless
of the condition of Engine and emission control system. This is
only to check the maifunction indicator lamp (“CHECK ENGINE”
light) bulb and its circuit.

e |f the areas monitored by ECM (PCM) is free from any trouble af-
ter the engine start (while engine is running), malfunction indica-
tor lamp {(“CHECK ENGINE” light) turns OFF.

¢ When ECM (PCM) detects a trouble which has occurred in the
areas, it makes malfunction indicator lamp (“CHECK ENGINE”
light) turn ON while the engine is running to warn the driver of such
occurrence of trouble and at the same time it stores the exact
trouble area in ECM (PCM) back-up memory.

PRECAUTIONS IN DIAGNOSING TROUBLES
® Before identifying diagnostic trouble code, don’t disconnect cou-
plers from ECM (PCM), battery cable from battery, ECM (PCM)
ground wire harness from engine. Such disconnection will erase
memorized trouble in ECM (PCM} memory.
® Be sure to read “Precautions for Electrical Circuit Service” in Sec-
tion OA before inspection and observe what is written there.
& ECM (PCM) replacement
When substituting a known-good ECM (PCM), check for following
conditions. Neglecting this check may cause damage to known-
good ECM (PCM).
— Resistance value of all relays, actuators is as specified re-
spectively.
— TP sensor is in good condition and none of power circuits of
TP sensor is shorted to ground.
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MALFUNCTION INDICATOR LAMP (“CHECK ENGINE”
LAMP) CHECK

Refer to section 6E1.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
Refer to section 6E1.

DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE
Refer to section 6E1.
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DIAGNOSTIC TROUBLE CODE TABLE (M/T AND A/T)

EXAMPLE: When throttle position sensor is defective (Code No. 21)

Matfunction indicator Code No. 21

lamp (‘CHECK ENGINE” Code No. 21 Coda No. 21
light) ON -2 1 2 1 2 1
OFF —= —H—!— m ‘- m H
| il il
0;3\ 0310 03 3.0 3.0 Time {sec.)
0.3
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. |LIGHT) FLASHING PATTERN
13 1 3 Left (Mo.1) bank heated oxygen
sensor (if equipped)
06 2 8 Right {No.2) bank heated oxygen
_Im__ﬂﬂﬂﬂfm_ sensor (if equipped)
1 4
14
_n Mm_ﬂ Engine coolant
15 1 5 temperature sensor
2 1
G 1] S
> > Throttle position sensor
2 3
S o || I 1)1 Intake a
> . Sr:;lssralr temperature Diagnose trouble according to “DIAGNOS-
25 —Mmﬂﬂ_ TIC FLOW TABLE” corresponding to each
code No.
2 4
24 ” I‘I n n ﬂ I‘| Vehicle speed sensor
- 3 3
—, U U L—] ” U [— Mass air flow sensor
34 I ﬁ 1 ﬂ"n I
3 7
A 1] VAT
4 2
42 Jmmum_ Camshaft position sensor
4 6
©  |_NARN_AARAANL | e
5 1 EGR valve (stepper motor,

51 . .
I”l””” “ if equipped)
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DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP ("CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. {LIGHT) FLASHING PATTERN

Diagnose trouble according to “DIAGNOS-

5 2 Fi hicle wi
52 I’] n ﬂ I'] H l l H Ouel :isézr:sgeo:: j with heated TIC FLOW TABLE” corresponding to each
e y code No.
1 2 This code appears when none of the other

12 ” ”” Normal
codes (above codes) are identified.

NOTE:
For DTC 37 with *, malfunction indicator lamp does not light even if it is detected.
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A-1 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) DOESN'T LIGHT AT IGNITION
SWITCH ON)

oy
I

Ffrhn

ViY

p-B/W = A34

B/W D3

B/IR— 00 8 A8
B/R Q\O-———BIIB—C D20
g b21

7 B/G —B25, D8
B/Bl —— B26, D9
B/Or———p2

. Main fuse box
. IG" fuse
. “FI" fuse

. Ignition switch
. “lG” circuit fuse

. ein

Malfunction indicator lamp
(“CHECK ENGINE” lamp)

-

A16 [— W/R—r

Main refay

ECM (PCM}

. Test switch terminal in
monitor connector

GEN ONHWO-

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

A8 A34 B2 B25

D2

AN

N\ TX

— b1 — |1
o =il - il

\/
1
I\

g8 &

\

1 et | ¥
/H,_“

—
=1

4 4

l
‘1 J

T

TSN 7

T~ TN

NN //1/

[w)

20

NOTE:

If malfunction indicator lamp (“CHECK ENGINE” lamp) lights for 2 to 3 seconds and remains OFF after that
at ignition switch ON, check test switch circuit for short to ground.

STEP ACTION YES NO
1 MIL {("CHECK ENGINE" lamp) Power Supply | Go to Step 2. “1G” fuse blown, main fuse
Check blown, ignition switch
1) Turn ignition switch ON. malfunctign,”“B/W" circuit
Do other indicator/warning lights in combination between “IG” fuse and com-
meter come ON? bination meter or poor coupler
connection at combination
meter.
2 ECM {(PCM) Power and Ground Circuit Check Go to Step 3. Goto TA%INEDAéAf %CM (PCM)
; » POWER ROUND
Does engine start? CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in SECTION 6G
or 6G1.
3 MIL (“CHECK ENGINE” lamp) Circuit Check Substitute a Bulb burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect con- | known-good ECM | circuit open.
nectors from ECM (PCM). (PCM) and
2) Check forproper connection to ECM (PCM) at | recheck.
terminal A34.
3) If OK, then using service wire, ground terminal
A34 in connector disconnected,
Does MIL ("CHECK ENGINE” lamp) turn on at
ignition switch ON?
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A-2 MALFUNCTION INDICATOR LAMP (“CHECK” ENGINE LAMP) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) FLASHES AT IGNITION SWITCH ON)

D3
A8
b2o
Dzt

A8 A34 Al6 B2s B25

Z
A3 A0 |-y —l [

B25, D8 A24 —YIW Yiw

B28, D9 TT

D2 1]
[}

TERMINAL ARRANGEMENT OF ECM (PCNM) COUPLER (VIEWED FRCM HARNESS SIDE)

'y

4
B
7

!
T3
l

L
L1

oo, Pl B =

. lgnition switch
. Malfunction indicator lamp

{CHECK ENGINE" lamp)

. ECM (PCM)
. Diag. switch terminal in monitor

connector

. Serial data line in DLC
. Immohbilizer control module

(if equipped)

\ D8

A

/
=SS Ilgps=
/

\/
¥
/A

T AN o Y
1]

\

7

L

TN N

~SET TN //P(

0

1) Turn ignition switch ON.
Does lamp flashing pattern indicate diagnostic
trouble code?

STEP ACTION YES NO
1 “CHECK ENGINE” lamp Flashing Pattern Go to Step 2. Go to “Diagnosis”
Check in section 8G.

2 Diag. Swiich Circuit Check
Is diag. switch terminal connected to ground via
service wire?

System is in good
condition.

“¥” circuit shorted to
ground. If circuit is OK
substitute a known-good
ECM(PCM) and
recheck,




ENGINE AND EMISSION CONTROL SYSTEM {H25 ENGINE) 6E2-19

A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) CIRCUIT CHECK

(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LAMP) DOES NOT FLASH OR JUST REMAINS

ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.)
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. Ignition switch
. Malfunction indicator lamp

{(“CHECK ENGINE” lamp)

. ECM (PCM}
. Diag. switch terminal in monitor

connecior

. Serial data line in DLC
. immobilizer controf module

(if equipped)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP

ACTION

YES

NO

MIL (“CHECK ENGINE” lamp} Circuit Check

1) Turn ignition switch OFF and disconnect
connectors from ECM (PCM).

Does MIL ("CHECK ENGINE” lamp) turn ON

at ignition switch ON?

VY circuit shorted
fo ground.

Goto Step 2.

ECM (PCM) Connection Check

1) Turn ignition switch OFF.

Is connector (A30 connection) connected
to ECM (PCM) properly?

Go to Step 3.

Poor connector
connection.

Diag. switch Terminal Circuit Check
1) Connect connectors to ECM (PCM).
2) Using service wire, ground A30 terminai

with connectors connected to ECM (PCM).

3) Turn ignition switch ON.
Does MIL ("CHECK ENGINE” lamp) flash?

“¥* ar “B” circuit open.

Substitute a known-good

ECM (PCM) and
recheck,




6E2-20 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

A-4 ECM (PCM) POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION SWITCH
ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

. Main fuse box

. 1G" fuse

. “FI" fuse

. Ignition switch

. MG circuit fuse

. Malfunction indicator tamp
("CHECK ENGINE" lamp}

. Main retay

. ECM {PCM)
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TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 Main Relay Opening Sound Check Go to Step 5. Go to Step 2.
Is operating sound of main relay heard at ignition
switch ON?
2 Fuse Check Goto Step 3. Check for short in
Is main “FI” fuse in good condition? : circuits connected to
this fuse.
3 Main Relay Check Go to Step 4. Replace main relay.
1) Turn OFF ignition switch and remove main
relay.
2} Check for proper connection to main relay at
terminal 3 and 4.
3) If OK, check main relay for resistance and
operation referring to “Main Relay Inspection”
in section 6E1.
is check result satisfactory?
4 ECM (PCM) Power Circuit Check Go to Step 5. “B/W", “BI" or “B/R”
1) Turn OFF ignition switch, disconnect circuit open.
connectors from ECM (PCM) and install
main relay.

2) Check for proper connection to ECM (PCM) at
terminals D3, A8, D20 and D21.

3) If OK, then measure voltage between terminal
D3 and ground, A8 and ground with ignition
switch ON.

Is each voltage 10 — 14 V?




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-21

STEP ACTION YES NO
5 ECM Power Circuit Check Check ground circuits “B/G”,| Go to Step 6.
1) Using service wire, ground terminal A8 “B/Or” and “B/BI” for open.
and measure voltage hetween terminal If OK, then substitute a
D20 and ground at ignition switch ON. known-good ECM (PCM)
Isit10-14V? and recheck.
6 Is operating sound of main relay heard in Step 1?7 | Go to Step 7. “B/R” or “Bl" wire
open.
7 Main Relay Check “B/R” or “Bl" wire open. Replace main
1) Check main relay according to procedure in relay.

Step 3.
is main relay in good condition?




§E2-22 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.13 LEFT (NO.1) BANK HEATED OXYGEN SENSOR CIRCUIT AND/OR

[¢7]

e

Terminal side Sensor Sensor
view of sensor signal GND.
coupler terminal terminal
1 = 3
\/
2 Heater terminal
90\ IR <R -
T 1
W 7
B20, B21 2L | S === HIRE
Premmmnmn - ] :
1 ¥ !
B15 LiR/BI 1 ¢ ) '
"""" - 3 {h-d4!
l N
v T ) § ]
[ .
4 5
1. ECM (PCM}
2. ECM (PCM) coupler
3. Heater oxygen sensor
4. Right {No.2) bank heated

oxygen sensor
. Left (No.1) bank heated
oxygen sensor
B. To other senscr

CODE NO.26 RIGHT (NO.2) BANK HEATED OXYGEN SENSOR CIRCUIT (IF EQUIPPED)

NOTE:

¢ Before diagnosing trouble according to flow table giv-
en below, check to make sure that following system
and parts other than Electronic Fuel Injection system
are in good condition.
— Air cleaner {clogged)
— Vaccum leaks (air inhaling)
-~ Spark plugs {contamination, gap)
- Ignition coil
— lIgnition timing
- Engine compression
~ Any other system and parts which might affect A/F

mixture or combustion.

¢ [f code No.13 {26) and another code No. are indicated
together, the later has priority. Therefore, check and
correct what is represented by that code No, first and
then proceed to the follwing check.

* Be sure to use a voltmeter with high impedance (MQ/V
minimum) or digital type voltmeter for accurate mea-
surement.

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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above?

STEP ACTION YES NO
1 1) Remove ECM (PCM) cover. Heated oxygen sensor and | Goto Step 2.
2) Warm up engine to normal operating its circuit {closed loop
temperature. system, A/F ratio feed back
3) Connect voltmeter between B4 (LEFT (No.1) | system) are in good
BANK) or B15 (RIGHT {No.2) BANK) terminal | condition.
of ECM (PCM) coupler and body ground. Intermittent trouble or faulty
4) Maintain engine speed at 2000 rpm and after | ECM (PCM).
60 seconds, check voltmeter, Recheck, referring to
Does the voltage deflect between above and “Intermittent and Poor
below 0.5 V repeatedly? Connection” in
SECTION 0A.
2 Does the voltage remain unchanged at 0.5 V “R" (LEFT (No.1) BANK) or | Go to Step 3.

“R/BI" (RIGHT (No.2) BANK)
circuit shorted to power
circuit or rich A/F mixture.

If cireuit is OK, check MAF
sensor, ECT sensor, fuel
pressure, injectors and their
circuit. If all above are OK,
check ECM (PCM) and its
circuit, referring to p.6E2-55.




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-23

STEP

ACTION

YES

NO

seconds.

engine.

3 1) Maintain engine speed at 2000 rpm for 60
2) Check voltmeter while repeating racing

Does it indicate 0.5 V or more even once?

Poor B4 (Left (No.1)
BANK) or B15 (RIGHT
(No.2) BANK) connection
or lean A/F mixture.

li connectionis OK, check
MAF sensor, ECT sensor,
fuel pressure, injectors
and their circuit.

if all above are OK, sub-
stitute a known-good
ECM (PCM) and recheck.

“R” (LEFT (No.1) BANK)
or “R/BI" (RIGHT (No.2)
BANK) circuit open/short,
“Gr/Y” circuit open or
oxygen sensor
malfunction.

If wire and connection are
OK, replace oxygen
sensor and recheck.

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.



6E2-2¢ ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.14 ECT SENSOR CIRCUIT

(LOW TEMPERATURE INDICATED, SIGNAL

VOLTAGE HIGH)

1. ECM {(PCM)

2. ECT sensor and gauge
2-1, ECT sensor 1
2-2. ECT gauge

3. To combination meter

B22 Or/B

2-1

B20, B21

Q\L"Q M

]

-2

GriY

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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Sensor Inspection” in section 6E1.
Is check result as specified?

connection,

if connections are OK,
intermittent trouble or faulty
ECM (PCM).

Recheck, referring to
“Intermittent and Poor
Connection” in Section CA.

STEP ACTION YES NO

1 1) Withignition switch OFF, disconnect | Go to Step 2. “Or/B” wire open, poor B22
ECT sensor coupler. connection or “Or/B”

2) With ignition switch ON, check wire shorted to power circuit.
voltage at “Or/B" wire terminal If wire and connection are
of ECT sensor coupler. OK, substitute a known-good

Is it about 4 — 5 V? ECM (PCM) and recheck.

2 1) Using service wire, connect “Or/B” | Go to Step 3. “Grr/Y” wire open or poor B20
and “BI” wire terminal of ECT sensor and B21 connection.
coupler. If wire and connection are

2) Check voltage at “"Or/B” wire OK, substitute a known-good
terminal of ECT sensor coupler ECM (PCM) and recheck.
with ignition switch ON.

Is it below 0.15 V?

3 1) Check ECT sensor referringto “ECT | Poor ECT sensor-to-coupler | Fauity ECT sensor.




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-25

Fig. for STEP 1 Fig. for STEP 2

1. ECT sensor coupler
2. Service wire
3. Engine ground

2 1. ECT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.



6E2-26 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.15 ECT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
CIRCUIT VOLTAGE LOW)

1. ECM (PCM} 1
2. ECT sensor and gauge
2-1. ECT sensor

2
2-2. ECT gauge I— .
3. To combination meter B22 Qi/B
2

241

I
|
o

-2

B20, B21 Gr/Y

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
B22

B21  B20
S T | | = ]
\ I
1] T
NN N NG TN
STEP ACTION YES NO
1 1} Withignition switch OFF, disconnect | Go to Step 2. “Qr/B” wire shorted to “Gr/Y”
ECT sensor coupler. wire or ground circuit.

2) With ignition switch ON, check If wire is OK, substitute a
voltage between “Or/B” wire known-good ECM (PCM)
terminal of ECT sensor coupler and recheck.
and ground.

Isitabout4 -5V?

2 1) Check ECT sensor, referring to Poor ECT sensor coupler | Faulty ECT sensor.
“ECT Sensor Inspection” in connection.
section 6E1. If connection is OK,
I3 check result as specified? intermittent trouble

or fauity ECM (PCM).
Recheck referring to “Inter-
mittent and Poor Connec-
tion” in section OA.

Fig. for STEP 1

5 1. ECT sensor coupler
2. Engine ground
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.21 TP SENSOR CIRCUIT (SIGNAL VOLTAGE HIGH)
! 2
B11 [ Gr/R ]
B12 RIG 1. ECM (PCM)
2. TP sensor
B20, B21 | GriY i

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/Y” wire open, poor
TP sensor coupler. B20 and B21 connections,
2) Check voltage between “Gr/R" wire or “Gr/R” wire shorted to
terminal and “Gr/Y" wire terminal of power circuit.
disconnected TP sensor coupler with
ignition switch ON.

Is it about 4 — 5 V?
2 1) Check TP sensorreferringto“TP Sensor | “R/G” wire shorted to power|( Faulty TP sensor.

Inspection” in this section. citcuit.
Is check result as specified? If wire is OK, intermittent
trouble or faulty ECM
(PCM).

Recheck referring to
“Intermittent and Poor
Connection” in section OA.

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.




6E2-28 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

(SIGNAL VOLTAGE LOW)

CODE NO.22 TP SENSOR CIRCUIT
/1
811 H Gr/R "
B12 R/G
B20, B21 H Gr/Y 1

1, ECM (PCM)
2. TP sensor

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect Go to Step 2. “Gr/R” wire open, ‘Gr/R”
TP sensor coupler. wire shorted to ground
2) Check voltage between “Gr/R” wire circuit or poor B11
terminal and “Gr/Y” wire terminal of connection.
disconnected TP sensor coupler If wire and connection are
with ignition switch ON. OK, substitute a known-
Isitabout4 - 5V? good ECM (PCM) and
recheck.
2 1) Check TP sensor referring to “TP “R/G” wire open/shorted to | Faulty TP sensor.
Sensor Inspection” in this section, ground or poor B12
Is check result as specified? connection.
If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM).
Recheck, referring to
“Intermittent and Poor
Connection” in section QA.
NOTE:

Upon completion of inspection and repair work, petform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.23 IAT SENSOR CIRCUIT

(LOW TEMPERATURE INDICATED, SIGNAL

VOLTAGE HIGH)

B8

Lb!

Bz2o, B21

o

¥

]

1. ECM (PCM)
2. 1AT sensor

GriY

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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“YAT Sensor Inspection” in
section 6E1.
[s check result as specified?

connection.

If connection is OK,
intermittent trouble of faulty
ECM (PCM). Recheck,
referring to “Intermittent and
Poor Connection” in

section QA.

STEP ACTION YES NO
1 1) With ignition switch OFF, Go to Step 2. “Lbl” wire open, poor B3
disconnect |AT sensor coupler. connection or “Lbl” wire

2) With ignition switch ON, check shorted to power circuit.
voltage between “Lbl" wire If wire and connection are OK,
terminal of 1AT sensor coupler substitute a known-good ECM
and ground. (PCM} and recheck.

Is it about 4 — 5 V?

2 1) Using service wire, connect two Go to Step 3. “Gr/Y" wire open or poor B20
terminals in IAT sensor coupler. and B21 connection.

2) Check voltage between “Lbl” wire If wire and connecticn are OK,
terminal of IAT sensor coupler and substitute a known-good ECM
ground with ignition switch ON. (PCM) and recheck.

Is it below 0.15 V?

3 1) Check IAT sensor referring to Poor IAT sensor coupler Faulty IAT sensor.




6E2-30 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

Fig. for STEP 1 Fig. for STEP 2

1o
el

2

1. IAT sensor coupler
1. 1AT senscr coupler 2 “ 2. Service wire

2. Engine ground 3. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.25 IAT SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED, SIGNAL
VOLTAGE LOW)

1 B
B8 Lbl

un|
0T

B20, B21 Gr/Y

1. ECM (PCN)
2, IAT sensor

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) With ignition switch OFF, Go to Step 2. “Lbl” wire shorted to “Gr/Y”
disconnect IAT sensor coupler. wire or ground circuit.

2) With ignition switch ON, is voltage If wire is OK, substitute a
between “Lb!” wire terminat of AT known-good ECM (PCM) and
sensor coupler and ground 4 V or recheck.
more?

2 1) Check |AT sensor referring to “IAT | Poor 1AT sensor coupler Faulty IAT sensor.
Sensor Inspection” in section 6E1. | connection.
Is check result as specified? If connection is OK,
intermittent trouble or fauity
ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in section OA.

Fig. for STEP 1

|

)

HO+
o

1. AT sensor coupler
2. Engine ground

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.



6E2-32 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.24 VSS CIRCUIT (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHQUGH
FUEL IS KEPT CUT FOR LONGER THAN 5 SECONDS)

1. Vehicle speed sensor

3 2. Power supply from main relay
2 /4 3. Speedometer

1 j @@ 4. ECM (PCM}
*j;"" BI/B Bi/Y

<>H o Qe

—'B!Y;

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 Does speedometer indicate vehicle Faulty “BI/Y” wire or poor Go to Step 2.
speed? B1 connection.

If wire and connection are
OK, intermittent trouble or
faulty ECM (PCM). Recheck
referring to “Intermittent and
Poor Connection” in
SECTION 0A.

2 1) With ignition switch OFF, Go to Step 3. “BI/B” or “B/Y” wire open or
disconnect VSS coupler. short.

2} With ignition switch ON, check
voltage between “Bl/B” wire
terminal and “B/Y" wire terminal of
VSS coupler.

Is voltage about 10 — 14 V?




ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-33

STEP ACTION - YES NO
3 1) Under the same condition in Go to Step 4. Go to Step 5.
Step 2, check voltage between
“Bl/Y” and “B/Y"” terminals of VSS
coupler.
Is voltage 4 V or more?
4 1) Remove VS8 referring to Poor VS8 connection or VSS | Malfunction of VS8 drive
“Transfer” section. malfunction. or driven gear.
2) Check VSS drive and driven gears | If connection is OK,
for damage and excessive wear. | substitute a known-good
Is it in good condition? VSS and recheck.
5 1) Remove combination meter from | Speedometer malfunction. “BIfY” wire open/short or faulty
instrument panel referring to ECM (PCM).
section 8C. If wire and connection are OK,
2) Turn ignition switch ON, check substitute a known-good ECM
voltage between “BI/Y” and “B/Y” {(PCM) and recheck.
terminals of VSS coupler.
Is voltage about 4 - 5 V?

Fig. for Step 2

Fig. for Step 4

1. V8S coupler

2. “BI/Y" terminal
3. “B/Y" terminal
4. “Bl/B” terminal

3 \

v

~

1. V88
2. VSS driven gear
3. VSS drive gear

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.




6E2-34 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.33 MAF (MASS AIR FLOW) (LARGE SIGNAL CURRENT FLOW, SIGNAL

SENSOR CIRCUIT VOLTAGE HIGH)
1. ECM(PCM)
5 2. ECM (PCM) coupler
i 3. MAF sensor
4. MAF sensor coupler
3 5. From main relay
4 6. To other sensors
12 BlI/B
B23 Viw
B20, B21 1 SryY
6

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP ACTION YES NO
1 1) Remove ECM {PCM) cover. Go to Step 2. “Gr/Y” wire open, poor B20
2) With ignition switch ON, check and B21 connection, “V/W”
voltage between B23 terminal wire shorted to power circuit or
and B20 terminal. faulty MAF sensor.

Is voltage 0.5 - 1.0 V? If wires are OK, substitute a
known-good MAF sensor and
recheck.

2 1) Start engine and check voltage Intermittent trouble or faulty | Substitute a known-good MAF
between B23 terminal and ECM (PCM). sensor and recheck.
B20 terminal. Recheck referring to
Does voltage rise within 5 V range “Intermittent and Poor
when engine speed is increased? Connection” in SECTION 0A.
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.34 MAF(MASS AIR FLOW)

(SMALL SIGNAL CURRENT FLOW, SIGNAL

N

SENSOR CIRCUIT VOLTAGE LOW)
1 5 1. ECM (PCM)
2. ECM (PCM) coupler
3 3. MAF sensor
4 4. MAF sensor coupler
5. From main relay
™ 2 BI/B 6. To other sensors
B23 VW
820, B21 l Gy
6

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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STEP

ACTION

YES

NO

1

1) With ignition switch OFF,

disconnect MAF sensor coupler.

2) With ignition switch ON, check
voitage between “Bl/B” terminal of

MAF sensor coupler and ground.

Is voltage 10 - 14 V7

Go to Step 2.

“Bl/B” wire open or short.

1) With ignition switch OFF, connect

MAF sensor coupler.
2) Remove ECM (PCM) cover.

3) With ignition switch ON, check
voltage between B23 terminal

and B20 terminal of ECM (PCM)

coupler.
Is voltage 0.5 — 1.0 V?

Poor B23 connection.

If connection is OK,
intermittent trouble or faulty
ECM (PCM).

Recheck referring to
“Intermittent and Poor
Connection™in SECTION 0A.

“V/W" wire open/shont, poor
MAF sensor coupler connec-
tion or faulty MAF sensor.

If wire and connection are OK,
substitute a known-good MAF
sensor and recheck.

Fig. for STEP 1

1. MAF sensorcoupler‘
2, “Bl/B” wire terminal

NOTE:

corrected.

Upon completion of inspection and repair work,
perform DTC Confirmation Procedure, referring
to p.6E2-43 to confirm that the trouble has been




6E2-36 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

CODE NO.37 ABS CIRCUIT (ABS OPERATION SIGNAL DETECTED AS SOON AS
ENGINE STARTED)

1. ABS control module
2. ECM{PCM)

T

1

PiB [ ase

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

A18
NN AT TG NG TSN
STEP ACTION YES NO
1 1) Disconnect ECM (PCM) “P/B” wire shortd to ground. | Go to Step 2.
connector. If wire is OK, substitute a
2) Check continuity between A18 known-good ABS control
terminal and body ground. module and recheck.

Is there continuity?
2 1) Connect ECM (PCM) connector. Intermittent trouble. If OK, Substitute a known-good ECM

2) With ignition switch ON, check substitute a known-good (PCM) and recheck.
voitage between A18 terminal and | ECM (PCM) and recheck.
ground.

Is voltage 10 — 14 V?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.42 CMP SENSOR (CAMSHAFT

(REF SIGNAL NOT INPUTTED FOR 3 SECONDS

POSITION SENSOR) CIRCUIT AT ENGINE CRANKING AND/OR POS SIGNAL NOT
AT ENGINE RUNNING)

=]

Bi/B

/5

rd

D20, D21

YIG

YIB!

B9

B10

GriY

B20, B21

. Signal generator

. Rotorplate

. Slit for reference (REF) signal
. Slit for position (POS) signal

. ECM (PCM)

. Power surply from main relay

[ I S R

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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slowly, check voltage between B9 terminal of

ECM (PCM) connector and B20 terminal.
Does voltmeter indicator deflect between 0 -1V
and4-6V?

terminal connection or
B9 and B10 terminal
connection of ECM
(PCM) connector.

If connections are OK,
substitute a known-
good ECM {PCM) and
recheck.

STEP ACTION YES NO
1 1) With ignition switch OFF, disconnect CMP Go to Step 2. “BI/B” wire or "Gr/Y"
SeNsor connector. wire open.
2) With ignition switch ON, check voltage
between “Bl/B” wire terminal and “Gr/Y”
wire terminal of disconnected CMP sensor
connector.
Is voltage 10 — 14 V7?7
2 1} Connect CMP sensor connector. Go to Step 3. “Y/BI" wire open or
Disconnect connectors from ignition coil shorted to ground
assemblies and fuel injectors. circuit.
2) With ignition switch ON and crankshaft turned If wire is in good
slowly, check voltage between B10 terminal of condition, substitute a
ECM (PCM) connector and B20 terminal. known-good ECM
Does voltmeter indicator diflect between 0~ 1V (PCM) and recheck.
and 4 — 6 V 6 times while crankshaft turned two
revolutions?
3 1) With ignition switch ON and crankshaft turned | Poor B20 and B21 “Y/G” wire open or

shorted to ground
circuit.

If wire is in good
condition, substitute a
known-good ECM
(PCM) and recheck.
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1. Disconnected

CMP sensor coupler
2. "Bl/B" wire terminal
3. “Gr/Y" wire terminal

REFERENCE:

REFERENCE:
Voltage wave form between B10 terminal and GND

Voltage wave form between B9 terminald and GND
Crankshaft 2 revolutions  j—————j—et—

I

o8

— aa— ey oy - R R e et

s A B e O =
I I |

Crankshaft 2 revolutions

Crankshaft angle 2¢

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.46 IAC SYSTEM

(IAC VALVE CIRCUIT OPEN, SHORT OR AIR

L EAKAGE)
— T A8 3
Ll BI/B T D20 L
/ 1 p21 1. 1AC vaive
2 _| La/B D15 2. Power surpply from main relay
1 | vy 9/8 3. ECM (PCM)
+—Bl/8
[—‘ DR vIB D14
L [—‘ o Gr/Bl D25
glI/8
L L VIY D24

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

ﬁ:\s/

01‘5 D14

1

\

\
\f
1

—
-

N\

Eret]

]

FA W !

NN

N TN

AR A

D2
D24 0

Sensor Inspection” in this section.
is MAF sensor in good condition?

If OK, substitute a
known-good ECM

(PCM) and recheck.

STEP ACTION YES NO

1 1) Clear DTC referring to section 6E1. Go to Step 2. Goto Step 4.
2) Check IAC valve referring to “|AC valve

Inspection” in this section.
Is IAC valve in good condition?

2 Check engine idle speed and IAC duty referring | Go to Step 3. Check Idle Air Control
to “Idle Speed/IAC Duty Inspection” in this System referring to
section. Table B-4 “|dle Air
Is idle speed/IAC duty within specification? Control System Check”

in this section.

3 Check MAF sensor referring to “Mass Air Flow | Intermittent trouble. Faulty MAF sensor.
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2) Disconnect IAC valve connector,
3) With ignition switch ON, check
voltage between
D14 — ground
D15 - ground
D24 — ground
D25 — ground
Is voltage 10— 14 V?

STEP ACTION YES NO
4 1} With ignition switch OFF, Go to Step 5. “BI/B” wire open or shorted to
disconnect IAC connector. ground circuit.

2) With ignition switch ON, check
voltage between “b”, “e” terminals
and ground. (Refer to Fig for
Step 4)

Is voltage 10 — 14 V?

5 1) With ignition switch OFF, connect | Go to Step 6. “V/B”, “Lg/B”, “V/Y” or “Gr/BI
connector to 1AC valve. wire open or short.

2} Remove ECM (PCM) cover and If wire is OK, substitute a
disconnect ECM (PCM) known-good [AC valve and
connectors. recheck.

3) Check resistance between “D14”
and “D15", “D24” and “D25",

Is resistance 40 — 48 Q?

6 1} Check resistance between Go to Step 7. “V/B", “Lg/B", “"V/Y” or “Gr/Bl"
“D14” and ground wire shorted to ground circuit.
“D15” and ground If wire is OK, substitute a
“D24" and ground known-good IAC valve and
“D25”" and ground recheck.

Is each resistance infinity?

7 1} Connect ECM (PCM) connectors. | “V/B”, “Lg/B", “V/Y", or Substitute a known-good ECM

“Gr/BI” wire shorted to
power circuit.

(PCM) and recheck.

Fig. for STEP 4

1. 1AC connector

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.51 EGR VALVE (IF EQUIPPED) (STEPPER MOTOR OR ITS CIRCUIT OPEN OR

SHORT)
M As 3 L EGR valve
| / 2. Power supply from main relay
-.-—Q\c BlI/B T D20 3. ECM (PCM)
7 1 N D21
2 NS I Lg DS
*—BI/B
— Lg/W D4
— Yy LgsY Di7
—BI/B
- Lg/R D16

TERMINAL ARRANGEMENT OF ECM (PCM) COUFPLER (VIEWED FROM HARNESS SIDE)

A8
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\/
i
\/
1\

g
T

1
]

/

NN are Y4

7 i
TNV AN //’)i

0

STEP

ACTION

YES

NO

EGR Valve Check

1) With ignition switch OFF, disconnect
connector from EGR vaive.

2) Check for proper connection to EGR
valve at each terminal.

3) If OK, check EGR valve for resistance
referring to “EGR Valve Inspection” in
section 6E1.

Is check result as specified?

Go to Step 2.

EGR valve malfunction.

Wire Harness Check

1)} Connect connector to EGR valve.

2) Remove ECM (PCM) cover and

3) Check for proper connection to ECM

{(PCM) at system related terminals.

4y If OK, check for resistance between
following terminals of ECM (PCM)
connector disconnected,

D5 —D20§* 20-24 Q at
D16 — b20
D17 - ground

D4 —-D20 20°C, 68°F
D5 —ground ﬂf Infinity (o)
D16 —ground

D17 — D20
D4 - ground
Is check result as specified?

disconnect connector from ECM (PCM).

Intermittent trouble or
faulty ECM (PCM).
Recheck referring to
“Intermittent and Poor
Connection” in
SECTION 0A.

"BIIB”, “Lg”, nLg/WM
“Lg/Y" or “Lg/R"” circuit
open or shorted to
ground.

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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CODE NO.52 FUEL SYSTEM (FUEL LEAKAGE FROM FUEL INJECTOR, OXYGEN SENSOR
(IF EQUIPPED WITH OQUTPUT VOLTAGE DOES NOT REDUCE WHEN FUEL IS CUT)
OXYGEN SENSOR)

STEP ACTION YES NO

1 1) Check all injectors referring to Go to Step 2. Faulty injector(s).
“Fuel Injector Inspection” in this section.
Are all injectors in good condition?

2 1) Check heated oxygen sensors referring to | Intermittent trouble. Refer to “Heated Oxygen
‘“Heated Oxygen Sensor Inspection” in If OK, substitute a known- | Sensor Inspection”.
this section. good ECM (PCM) and
Are heated oxygen sensors in good recheck.
condition?
NOTE:

Upon compiletion of inspection and repair work, perform DTC Confirmation Procedure, referring to
p.6E2-43 to confirm that the trouble has been corrected.
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DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION PROCEDURE

WARNING:

e When performing a road test, select a place where there is not traffic or possibility of a traffic accident
and be very careful during testing to avoid occurrence of an accident.

e Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Clear DTC stored in ECM (PCM) memory referring to “DTC Clearance” in section 6E1.
2} Perform DTC confirmation test under the following conditions.
3) Check DTC referring “DTC Check” in section 6E1.

Test Condition for Code No.14, 15, 21, 22, 23, 25, 33, 34, 51
Turn ignition switch ON for 5 seconds or more.

Test Condition for Code No.37
Running engine for 60 seconds.

Test Condition for Code No.42
Crank engine for 3 sec.

Driving Test Condition for Code No.24, 46, 52

{r/min} . 1} Start engine and warm up engine to normal

g 4000 operating temperature.

3 2) Increase engine speed to 4,000 r/min. in 3rd
2 gear in case of M/T model and in "2" range in
[=>]

5 2o000f---- case of A/T model.

3) Release accelerator pedal and with engine

brake applied, keep vehicle coasting for 7 to

10 seconds till engine speed reaches 2,000 r/min.
4) Repeat above steps 2} and 3) 3 times or more.
5) Stop vehicle and then engine.

{4 P p—
—

4)

1
——

Driving Test Condition for Code No.13, 26

{km/h) 1} Start engine and warm Up engine to normal
operating temperature, :

B 85-75 2) Increase vehicle speed to 40 to 45 mile/h

?':' {65 — 75 km/h). ) _

£ 3} Keep driving at above vehicle speed for 70 to 80
=

1T}

seconds (M/T: 5th, A/T: O/D).
4) Repeat above steps 2) to 3) 2 times or more.
5) Stop vehicle and then engine.

NOTE:

If the above driving test can not be performed, check oxygen sensor for voltage referring to Step 1 of
Code No.13, No.26 Diag. Flow Table and confirm that heated oxygen sensor and its circuit (Closed
Loop System) are in good condition.
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B-1 FUEL PUMP CIRCUIT CHECK

\ A

5 |

B/W D3

B/R— 000 N Bl A8 "

B/R——a__o——¢ BI/B —‘L D20

7 B/W D21

— 6 [— — W/G A1
BI/B4—a_ o—P/B 525, 08| g/
P 7 B26, Dol B/BI
& b2l Bror

8

Ve

. Main fuse box
“IG" fuse

“FI” fuse

. Ignition switch
“IG” circuit fuse
. Main refay

. Fuel pump relay
. Fusl pump

. ECM (PCM)

CONOO WP

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

b3 D2 Dg

\

D8

A
4

]

=
=

\/
/A

1
]

\\i Y

]

NN 7\\ TN T (A

to section 6E1.
Is it in good condition?

connection, “W/G”" wire open or
poor A1 connection.

If wire and connection are OK,
substitute a known-good

ECM (PCM) and recheck.

STEP ACTION YES NO
1 Is fuel pump heard to operate 3 Fuel pump and its circuit are in Goto Step 2.
seconds after ignition switch ON? good condition.
2 1) With ignition switch OFF, remove | Go to Step 3. “P/B” or “B” wire open,
fuel pump relay from relay box. poor fuel pump relay-to-
2) Using service wire, connect coupler connection or
two terminais of relay connector as faulty fuel purnp.
shown in figure.
Is fuel pump heard to operate with
ighition switch ON?
3 1) Check fuel pump relay, referring Poor fuel pump relay-to-coupler Faulty fuel pump

refay.

Fig. for Step 2

Left hand steering vehicle

1. Service wire

Right hand steering vehicle

/A:J
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B-2 FUEL INJECTOR CIRCUIT CHECK

1

// B/W =1 1. Main relay
| -8 2. Fuelinjector No.1
r‘mﬂf\ Bl AB 3. Fuelinjector No.2
4. Fuelinjector No.3
-B/Rto.__o Bl/B D20, D21 5. Fuel injector No.4
» 6. Fuel injector No.5
;_E Mﬂ El_ P = 7. Fuelinjector No.8
) D B25, D8 B/G 8. ECM (PCM)
'F—@—PIB—— D& D2 /Bl

<Y —r/e—Hose B26, D }=4B/Or
+-SIMIprai—Hore
I erre—Hoes
—Z@—GHG*

[l

D27

§—4|~»-llil—§

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

A8 D19 D7 DB ps B2 9°
\ /7 VL
o L ] /| z 1 /
“ s 1 I— Ay A /1
" I I__ 'lé-__-——'l_-—_ | AR L
TSN AT //\V/DZH%\ (A
825 D20
INSPECTION
STEP ACTION YES NO
1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.

Using sound scope, check each injector for
operating sound at engine cranking.
Do all 6 injectors make operating sound?

2 Wire Harness Check Fuel injector circuit is Faulty wire harness.

1} Remove ECM (PCM) cover and in good condition,
disconnect connectors from ECM {PCM).

2) Check for resistance between following
terminals of ECM (PCM) conneactor
disconnected.

D6 -D20 10-14 Q at
D7 -D20 20°C, 68°F
D18 - D20
D19 — D20
D27 — D20
D28 — D20
Is check result as specified?
3 Does none of 6 injectors make operating Go to Step 4. Check coupler connection
sound at Step 17 and wire harness of injector
not making operating
sound and injector itself
{Refer to “Fuel Injector In-
spection” in this section).
4 Check power circuit of injectors for open and Check all 6 injectors for Power circuit open or
short. resistance respectively. short.
Is it normal? If resistance is OK, substi-

tute a known-good ECM
(PCM) and recheck.
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B-3 FUEL PRESSURE CHECK

. Injector

. Delivery pipe

. Fuel pressure
regulator

. Fuelfilter

. Fuel pump

Lol WMo =

— SIS

{A): Gauge
{B): Hosa
{C): 3-way joint

NOTE:
Before using following flow table, check to make sure that battery voltage is higher than 11 V. if battery
voltage is low, pressure becomes lower than specification even if fuel pump and fine are in good condition.

STEP ACTION YES NO

1 1} Install fuel pressure gauge, referring Go to Step 2. Go to Step 5.
to p.6E2-72.

2) Operate fuel pump, referring to p.6E2-72.

Is fuel pressure then 270 — 310 kPa (2.7 — 3.1

kg/cm=?, 38.4 — 44.0 psi)?

2 Is 200 kPa (2.0 kg/cm?, 28.4 psi) or higher Go to Step 3. Go to Step 4.
fuel pressure retained for 1 minute after
fuel pump is stopped at Step 1?

3 1} Start engine and warm it up to normal Normal fuel pressure. Clogged vacuum
operating temperature. passage for fuel
2) Keep it running at specified idle speed. pressure regulator or
Is fuel pressure then within 210 — 260 kPa faulty fue! pressure
(2.1 — 2.6 kg/cm?, 29.8 — 37.0 psi)? regulator.
4 Is there fuel leakage from fuel feed line Fuel leakage from Gio to Step 10 on the next
hose, pipe or joint? hose, pipe or joint. page.
5 Was fuel pressure higher than spec. in Step 1? | Go to Step 6. Go to Step 7.
6 1) Disconnect fuel return hose from fuel pipe Restricted fuel return Faulty fuel pressure
and connect new hose to it. hose or pipe. regulator.

2) Put the other end of new return hose into
approved gasoling container.

3) Operate fuel pump.

Is specified fuel pressure obtained then?

7 Was no fuel pressure applied in Step 1? Go to Step 8. Go to Step 9.
(Low pressure is
measured.)
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STEP ACTION YES NO

8 With fuel pump operated and fuel return | Faulty fuel pressure Shortage of fuel or fuel pump
hose blocked by pinching &, is fuel pres- | regulator. or its circuit defective (Refer
sure applied? to Table B-1 “Fuel Pump

Circuit Inspection”).

9 1) Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted

2) With fuel return hose blocked by regulator. fuel feed hose or pipe, faulty
pinching it, check fuel pressure. fue! pump or fuel leakage

Is it 450 kPa (4.5 kg/cm?, 64.0 psi) or from hose connection in fuel
more? tank.

10 1) Disconnect fuel return hose from fuel | Faulty fuel pressure Fuel leakage from injector,

pipe and connect new hose to it.

2} Put the other end of new return hose
into approved gasoline container.

3) Check again if specified fuel pressure
is retained.

While doing so, does fuel come out return

hose?

regulator.

fauity fuel pump (faulty check
valve in fuel pump) or fuel
leakage from fuel pressure
regulator diaphragm.
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B-4 IDLE AIR CONTROL SYSTEM CHECK

AS

T
o
-
@

JBIOr

/
HIRTIX °
@ Engine coolant . 3‘:'1 = _.|[ i
3]
<j Air “E w
_&‘:’:
g
NI
o
<>
COLD HOT

. |AC valve

. Fast idle controf system
Bypass air

. Engine coolant

. ECM (PCM)

. Monitor coupler

ST 0=

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

Al8

b3 D2 Do

tion” in this section.
Is check result as specified?

pis D14
) T
T — D8
I:»——: 4] 4 ]‘::?H: ' . v
1
! Ll L1 ] 111
e NV e TNV N J (7o )
D24
STEP ACTION YES NO
1 Check engine idle speed and IAC duty referring | Go to Step 2. Go to Step 3.
to “Idle Speed/IAC Duty Inspection” in this sec-
tion.
Is idle speed/IAC duty within specification?
2 ls engine idle speed kept specified speed even | Systemisingoodcondi- | Go to Step 3.
with headlights turned ON? tion.
3 Check IAC valve referring to “IAC Valve Inspec- | Go to Step 4. IAC valve malfunction,

“BI/B", “Lg/B", “V/B”,
“Gr/BF or “V/Y" wire
open or short or poor
coupler connection.

If all above are OK,
substitute a known-
good ECM (PCM)
and recheck,
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STEP ACTION YES NO
4 Was idle speed within specification Check for following: Go to Step 5.
in Step 17 ~ Vacuum leakage

— Air inhaling

— Fast idle control system

— EVAP canister purge
control system

— Accessory engine load

— Stuck of PCV valve

— Clog of idle air passage

— MAF sensor

— TP sensor

— ECT sensor

— EGR valve malfunction
if equipped
{leakage from valve seat)

- A/C signal (p.6E2-52)

— Transmission range switch
signal section 7B1.

5 Was idle speed higher than Go to Step 6. Go to Step 9.
specification in Step 1?

6 Check A/C (input) signal circuit referring to | Go to Step 7. A/C signal circuit open
Step 1 of Table B-7 “A/C Signal Circuit or short, or A/C system
Check”, if equipped. (A/C signal can be malfunction.
also checked by using Tech-1.)

Is it in good condition?

7 Check ABS signal circuit for voltage Go to Step 8. ABS signal circuit
if equipped. shorted to ground
1) Turn ignition switch ON. or ABS malfunction
2) Check voltage between A18 terminal

of ECM (PCM) connector connected
and body ground.
Is voltage 10— 14 V?

8 Was IAC duty less than about 10 % Check abnormal air inhaling | Check TP sensor
(or more than about 90% for OFF duty from intake manifold, throtile | {closed throttle
meter) in Step 1 of this table? body, fast idle control system, | position) and ECT sen-

PCV valve and EVAP canister | sor for performance.

purge control system. If sensors are OK, sub-
stitute a known-good
ECM (PCM) and
recheck.

9 Check transmission range switch signal Go to Step 10. Transmission range
referring to section 7B1. switch malfunction orits
Is check result satisfactory? circuits open or short.

10 | Was JAC duty more than about 50 % Check parts or sysiem which | Substitute a known-

(or less than 50 % for OFF duty meter)
in Step 1 of this table?

can cause engine low idle.

— EGR vaive malfunction if
equipped. (leakage from
valve seat)

— Accessory engine load

— Clog of idle air passage

- Ete.

good ECM (PCM) and
recheck.




BE2-50 ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE)

B-5 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

2

W Mpa
Bf s

SAITA Bl A8

q_ o— Bl/8 T D20

Y l D21

— 1 BB

| l B25, D8 B/G
v/B D1 p2ta/Br
E3 R B26, D9 (1B/0r

A8

ONPA RGN -

. Main relay

ECM (PCM)

. Sensed information

Intake manifold

EVAP canister purge valve
. EVAP canister

. Tank prassure control valve
. Fuel tank

1

|
-

\/
i
/A

\f
1
A\

|~
!

\
1
A

TN\

B26
B2

N e TN

connection

® Poor D1 terminal connection.
If wire and connection are OK,
substitute a known-good ECM
(PCM) and recheck.

STEP ACTION YES NO
1 1} Check EVAP canister purge system | EVAP canister purge system isin | Go to Step 2.
for aperation, referring to p.6E2-88. | good condition.
Is it in good condition? Check EVAP canister, tank
pressure control valve and fuel
filler cap.
2 1) Checkvacuum passage, hosesand | ® “Y/B” wire open ® Yacuum passage
EVAP canister purge solenoid ® “Y//B” wire shorted to ground clogged
vaive, referring to p.6E2-88. ® Poor EVAP canister purge ® Vacuum leakage
Are they in good condition? solenoid valve coupler e Faulty EVAP canister

purge solenoid valve
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B-6 EGR SYSTEM CHECK (IF EQUIPPED)

AB

A B/W (b3
21 el A8
Qo T BI/B 7 D20

D21

\1
BI/B

Lg D5

Lg/W +—|D4
—— Lg/Y ——{D17
Lg/R —{{D16

B25,08

D2

B26, D9

B/G

B/B!

B/Or

[ R R

. Main relay

. ECM {PCM)

. Sensed information
. EGR valve

. Intake manifold

. Exhaust gas

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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TN (Al ]

. B2s
B25
STEP ACTION YES NO
1 1} Check DTC referring to “DTC Check” | Go to applicable DTC Diag. | Go to Step 2.
in section 6E1. Flow Table.
Is there any malfunction DTC?
2 1) Check EGR system referring to

“EGR System Inspection” in
section 6E1.
Is check result as specified?

condition.

EGR system is in good

Clogged EGR pipe, stuck
or faulty EGR valve.
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TABLE B-7 A/C SIGNAL CIRCUITS CHECK (IF EQUIPPED)

GriW

Y/8

A27

A28

&4

. AJC amplifier

. Sensed information
. ECM (PCM)

. TP sensor signal

. ECT sensor signal
. CMP sensor signal

O

G5

<—6

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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TN \A%A,\)//

A27

NG TN

1) Check voltage at terminal A27.

While engine running and

A/C switch and/or heater

blower switch OFF

{A/C is not operating): 0-15V

While engine running at

idle speed and hoth A/C

switch and heater blower

switch ON (A/C is operating); 10—-14 V
Are check result as specified?

circuits are in good
condition.

STEP ACTION YES NO
1 Check A/C Signal Circuit. Go to Step 2. “Y/B” circuit open or
1)} Check voltage at terminal A28 with short, Evaporative
ignition switch ON, temperature is below
A/C switch and/or heater 1°C (34°F) or faulty
biower switch OFF A/C system.
(A/C is not operating): 10-14V
Both A/C switch and heater
blower switch ON: 0-15V
Are check result as specified? .
2 Check A/C Cut Signal Circuit. A/C control signal “Gr/W" circuit open or

short, Poor performance
of ECT sensor, TP
sensor, Engine start
signal inputted or A/C
amplifier malfunction.

If none of the above
exists, substitute a
known-good ECM (FCM)
and recheck.
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TABLE B-8 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM CHECK

(IF EQUIPPED)

B/W

Bl

BI/B -¢

L

R/BI

,-5;

FGT M BI/R-g- v/BI -

03 <9
A8
Dzo
D21
AS

B25, D8[T-B/G

D2[--B/B!

B26, Dg[-B/Or

. Mainfuse box

“HTR" fuse

. A/C fuse

A/C condenser fan motor relay
A/C condenger fan motor

. Ignition switch

. Main relay

. ECM (PCM)

. Sensed information

O®ND OB WN

TERMINAL ARRANGEMENT OF ECM (PCN) COUPLER (VIEWED FROM HARNESS SIDE)

AS

b2
B3

i
|

4+—D8

SNSRI TN TN

WARNING:
Keep hands, tools, and clothing away from A/C condenser fan to help prevent personal injury. This fan
is electric and can come on whether or not the engine is running. The fan can start automatically in re-
sponse to the ECT sensor with the ignition switch in the “ON” position.

A/C condenser fan should be operated
under following condition A or B only.
A: When engine is running and A/C
is operating.
B: When engine coolant temp. is 113°C,
235°F or more with ignition switch ON.

Is check result as specified?

condition.

STEP ACTION YES NO
1 1) Check DTC referring to “DTC Check” Go to applicable Go to Step 2.
in section 6E1. DTC Diag. Flow Table.
Is there any malfunction DTC?
2 1) Check A/C condenser fan for operation. | This system is in good Go to Step 3.
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STEP

ACTION

YES

NO

3

1) Remove ECM (PCM) cover.

2) Check voltage between A5 terminal of
ECM (PCM) connected coupler and
ground.

Other than conditions

A and B in Step 2: 10-14V
Under condition A or
Bin Step 2: 0-1V

Is check result as specified?

Fuse blown, “R" or “R/BI"
circuit open, malfunction
of condenser fan motor
or relay.

“Y/G” circuit open,

“BI/R" or “Y/BI” circuit
open or short, or relay
malfunction.

If above are OK, substitute
aknown-good ECM {(PCM)
and recheck.
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INSPECTION OF ECM (PCM) AND ITS CIRCUITS
ECM (PCM) and its circuits can be checked at ECM (PCM) wiring
couplers by measuring voltage and resistance.

CAUTION:

ECM (PCM) cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM (PCM) with
couplers disconnected from it.

Voltage Check

1) Remove ECM (PCM) cover from bracket referring to “ECM
{PCM) REMOVAL".

2) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11 V or more when ignition switch is ON.

1. Glove box
2. Engine ground

s,} %g Cg [of 104 Djo
HB-ppas===gnnan lae===eiinn Dis===afd npppm===uufll
AAIATATATA
?1{!“21%0:?.?1115%&61‘2111%_3 ‘%‘5135341%92181180 A HAREARES ARBRRARAR
E Tz 14
AL XME A RDAALAIATADI AL B8 DS BB DA RIB IS8 DG SIS DA &GS IR DARRIADIBBIXIS15
— —— — — —————|
2 1. ECM{PCM)

2. Connector {viewed from harness side)
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
0—-25V For 3 sec. after ignition switch ON or while engine
Al Euel | ’ running
uel pump relay After 3 sec. from ignition switch ON with engine
10-14V
stopped
A2/A3 _ e
Ad Tachometer 0-1V Ignition switch ON, engine stops
A5 A/C condenser fan motor relay 10-14V Ignition switch ON, Engine coolant temp.:
(if equipped) (less than 113°C, 235°F)
AB _ —_—
For 4 sec. after ignition switch ON or overdrive cut
0-1V ;
A7 “O/D OFF” | A/T VEHICLE switch ON
amp ( ) After 4 sec. from ignition switch ON and overdrive cut
10-14V :
switch OFF
A8 Main rel 10~-14V Ignition switch OFF
ain reray 0-2V Ignition switch ON
0-1V Ignition switch ON, P/N change switch: POWER
A9 Power/Normal change switch mode
(A/T VEHICLE} 10-14V Ignition switch ON, P/N change switch: NORMAL
mode
0-1V Ignition switch ON, P/N change switch: POWER
mode
A10 “POWER" | A/T VEHICLE
amp ( ) ignition switch ON, P/N change switch: NORMAL
10-14V
mode
Al1/A12 —_— —_—
A13 Heater bl itch 10-14V Ignition switch ON, heater blower switch OFF
er blo
eaterblower switc 0-15V Ignition switch ON, heater blower switch ON
10~14V Ignition switch QN, overdrive cut switch OFF
Al4 Overdrive cut switch
Ve cut swite 0-1V Ignition switch ON, overdrive cut switch ON
. . . 0-1V Rear defogger switch and lighting switch OFF
Rear defogger switch (if equipped) lgnition switch ON
and lighting switch (M/T VERICLE - !
A15 gnting ( ) 1014V Rear defogger switch or lighting switch ON
Rear defogger switch 0-15V Rear defogger switch OFF
(if equipped, A/T VEHICLE) 10-14V Ignition switch ON, rear defogger switch ON
Al6 Test switch terminal 10-14V Ignition switch ON
Al7 Output duty select terminal 10-14V Ignition switch ON
A18 ABS control module (if equipped) 10-14V Ignition switch ON
A19 CO adjusting resistor {if equipped) _— _
A20 - A22 _— _
A23 Duty output terminal 0-1V Ignition switch ON
A24 Data link connector 4-5V Ignition switch ON
AZ25 —_— _
10-14V Ignition switch ON
A26 Power steering pressure switch 0-1V With engine running at idle speed, turning

steering wheel to the right or left as far as it stops
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
AT A/G cut sianal (if inned 0-15V A/C is not operating
e
out signal (if equipped) 10-14V A/C is operating
Ignition switch ON, A/C switch or heater blower
10-14V .
A28 A/C sicnal (if equinped switch OFF
signal (if equipped) Ignition switch ON, A/C switch ON and heater blower
0-1V .
switch ON
A20 Light tch (A/T VEHICLE 0-1V Ignition switch ON, lighting switch OFF
ighting switch { ) 10-14V Ignition switch ON, lighting switch ON
A30 Diag. switch terminal 10-14V Ignition switch ON
Brake pedal released (switch OFF),
0-1V - )
A31 Stop lamp switch (A/T VEHICLE) Ignition switch ON
Brake pedal depressed {switch ON}, ignition switch
10-14V
ON
A3D (.)O ad_justing resistor {-)
(if equipped)
Power source for CO adjusting _ . .
A33 resistor (if equipped) 475-525V Ignition switch ON
A34 Malfunction indicator lamp 0-25V Ignition switch ON, engine stops
{“CHECK ENGINE” lamp} 10-14V Engine running
A35 Power source for back up 10-14V ignition switch ON and OFF
B1 Vehicle speed sensor Deflects between Ignition switch ON, Rear right tire turned slowly with
P 0 and over4V rear left tire locked
B2/B3 —_— —_— —_—
Left (No.1) bank heated oxygen Deflects between While engine running at 2,000 r/min.
B4 . . over and under -
sensor (if equipped) 05V for 1 min. or longer after warmed up
) 10-14V Ignition switch ON
BS Heater of right (No.2) bank HO2S Doflocts botween
'f H d g . .
(if equipped) 0—1Vand10—14V At specified idle speed after engine warmed up
10-14V Ignition switch ON
B6 Heater of left {No.1) bank HO2S Deflocts between
‘f H d e . -
(if equipped) 0-1Vand10—14V At specified idle speed after engine warmed up
B7 — _—
. Ignition switch ON, Sensor ambient temp.:
B8 Intake air temp. sensor 22-3.0V 20°C, 68°F
B9 Camshaft position sensor (POS) Deflects between Ignition switch ON, Crankshaft turned slowly
0-1Vandd4-6V ’
B10 Camshaft position sensor (REF) Deflects between Ignition switch ON, Camshaft turned slowly
0-1Vand4-6V ’
B11 Power source for TP sensor 475-525V Ignition switch ON
B12 Throttie positi 0.35-065V Ignition switch ON, Throttle valve at idle position
n sen -
position sensor 35-45V Ignition switch ON, Throttle valve at full open position
B13/B14 _ -
. Deflects between . . . . .
Right (No.2} bank heated oxygen While engine running at 2000 r/min. for 1 min. or
B15 ) . over and under
sensor {if equipped) 05V longer after warmed up
B18-B19 —_— e _—
B20/B21 | Ground —
B2S Engine cootant temp. sensor 0.5—0.9V Ignition switch ON, Engine coolant temp..:

80°C, 176°F
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
B23 M i 05-1.0V Ignition switch ON and engine stops
ass ai r
58 oW senso 1i5-18V With engine running at idle speed
B24 —_— _—
B25 Ground —_—  —
B26 Ground o e
Ct Shift solenoid B (A/T VEHICLE) 0-1V Ignition switch ON
c2 TCC solenoid (A/T VEHICLE) 0-1V ignition switch ON
- o iteh R 10-14V Ignition switch ON, selector lever: “R"” range
ransmission range switch “R” — - - —
C3 (A/T VEHICLE) 01V Ignition switch ON, selector lever: Other than “R
range
T L itch P 10-14V Ignition switch ON, selector lever: “P” range
ransmission range switch “P” — - - —
C4 (A/T VEHICLE) 0-1V Ignition switch ON, selector lever: Other than “P
range
Cs AWD itch (A/T VEHICLE 0-1V Ignition switch ON, Transfer lower: 4WD low range
ow switc
W ) 10-14V Ignition switch ON, Transfer lever: 4H or 2H range
C6 Shift solenoid A 10-14V Ignition switch ON
Cc7 —_— ———
cs8 A/T input speed sensor
(A/T VEHICLE)
Co A/T vehicle (output) speed sensor
(A/T VEHICLE)
c10 A/T vehicle (output) speed sensor
(A/T VEHICLE)
C11 -— -
v . itoh D" 10-14V Ignition switch ON, selector lever: “D” range
ansmission range switc — - - p—-
c12 (A/T VEHICLE) 0-1V fgnition switch ON, selector lever: Other than “D
range
Teansmissi itch N 10~14V Ignition switch ON, selector lever: “N” range
nsmission range switc — - - —
C13 (A/T VEHICLE) 01V Ignition switch ON, selector lever: Other than ‘N
range
Shietd wire ground for A/T
input speed sensor and A/T vehicle
C14 — _—
(output) speed sensor
(A/T VEHICLE)
C15 —_ _—
c16 A/T input speed sensor
(A/T VEHICLE)
C17/C18 _ —_—
L. . 10-14V Ignition switch ON, selector lever: “L" range
C19 Transmission range switch “L" Ignition switch ON, selector lever:
A/T VEHICLE - ’ ’
¢ ) 0-1V Other than “L" range
L . 10-14V Ignition switch ON, selector lever: “2” range
C20 Transmission range switch *2” Ignition switch ON, selector lever:
A/T VEHICLE - ’ ’
¢ CLE) 0-1V Other than “2” range
D1 EVAP canister purge valve 10-14V Ignition switch ON
D2 Ground — ——
b3 Ignition switch 10-14V Ignition switch ON
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
D4 !EGR yalve (stepper motor ¢oil 2, 10-14V
if equipped) o .
- Ignition switch ON
EGR valve (stepper motor coil 1,
D5 . . 0-1V
if equipped}
Dé Fue! injector No.2 10—14V laniti itch ON
- nition swi
D7 Fuel infector No.1 gnifion swile
D8 Ground —_— _—
Do Ground — —
D10 Ignition coil assembly for No.4  — _—
D11 Ignition coil assembly for No.3 — —_—
B12 Ignition coil assembly for No.2 —_— —
D13 Ignition coil assembly for No.1 e —_—
D14 IAC valve (stepper motor coil 2) — —
D15 IAC valve (stepper motor ¢oil 1) — —
D16 :EGR yalve (stepper motor coil 4, O-— 1V
if equipped) - ,
EGR valve (stepper motor coil 3 Ignition switeh ON
D17 | Coh) PP ' 10-14V
if equipped)
D18 Fuel injector No.4 1014V laniti itch ON
- nition switc
D19 Fuel injector No.3 9
D20/D21 | Power source 10-14V Ignition switch ON
D22 lgnition coil assembly for No.6 —_— —
D23 Ignition coil assembly for No.5 _— _—
D24 IAC valve (stepper motor coil 4} _— —
D25 IAC valve (stepper motor coil 3) _— —
D26 Endine start signal 6—14V While engine cranking
ngin
gine start signa 0-1V Other than above
D27 Fuel injector No.6 )
10-14V Ignition switch ON

D28 Fuel injector No.5
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Resistance Check
1} Disconnect couplers from ECM (PCM) with ignition switch OFF.

CAUTION:
Never touch terminails of ECM (PCM) itself or connect
voltmeter or chmmeter.

2) Check resistance between each pair of terminais of discon-
nected couplers as listed in following table.

CAUTION:

¢ Be sure to connect ohmmeter probe from wire harness
side of coupler.

¢ Be sure to turn OFF ignition switch for this check.

¢ Resistance in table represents that when parts temper-
ature is 20°C (68°F).

1. ECM {PCM) coupler disconnected

2. Ohmmeter
TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION

A1-D3 Fuel pump relay 70-110Q —_—
A5-D3 AJC fan motor relay {if equipped) 75-110Q sBi:tti? glzconnected and ignition

AB ~ A35 Main relay 70-110Q —

B5 - D3 Heater of right bank HO2S (if equipped) 5-7Q —_—

B6-D3 Heater of left bank HO2S (if equipped) 5-7Q —

B25 — Body ground | Ground Continuity S

B26 —~ Body ground | Ground Continuity —_—

C1 -~ Body ground | Shift solenoid B (A/T VEHICLE) 11=-15Q —

C2 — Body ground | TCC solenoid (A/T VEHICLE) 1M1-15Q —_—

C6 — Body ground | Shift solenoid A {A/T VEHICLE) 11-168Q o

D1 -D20 EVAP canister purge valve 33-390 ——

D2 - Body ground | Ground Continuity —

D4 — D20 Sil?p:{(\jf)e {steering motor coil 2, if 2024 _

D5 — D20 S(?u?p\;gf)e (stepper motor coil 1, if 20-24 0 _

D& - D20 Fuel injector No.2 7-10Q —

D7 - D20 Fuel injector No.1 7-10Q —

D8 - Body ground | Ground Continuity —

D9 - Body ground | Ground Continuity —

D14 - D20 IAC valve (stepper motor coil 2) 21-230 —

D15 - D20 IAC valve {stepper motor coil 1) 21-230Q e

D16 — D20 EGB valve (stepper motor coil 4, if 20-240 .

equipped)

D17 - D20 S;Bul?p;zlc\;;a {stepper motor coil 3, if 20— 24 O .

Di8 - D20 Fuel injector No.4 10-140Q e

D19 - D20 Fuel injector No.3 10-140 —
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TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
D24 - D20 IAC valve (stepper motor coll 4) 21-23Q -
D25 - D20 IAC valve (stepper motor coil 3} 21-23Q —_—
D27 - D20 Fuel injector No.6 10-14Q _
D2s -D20 Fuel injector No.5 10-14Q e
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ON-VEHICLE SERVICE

[= YL RNy TN

. Brake booster hose pipe

Vacuum hose for fuel pressure regulator
. Fuel pressure regulator

. EVAP canister

. Tank pressure control vaive

. Engine coolant hose

—_
O W~

1.

12,

. EVAP canister purge valve 13. PCV hose
. Breather hose 14. IAC valve
. EGR pipe 15. IAG hose
. Exhaust manifold

Heated oxygen sensor (if equipped)
EGR valve (if equippad)
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1. Accelerator cable
2. Adjusting nut
3. Lock nut

~d
1. Lever stopper
2. Throttle lever
3 3. Pedal stopper bolt
T e I
1 / b
/a Y
— Y
T oo, /)
3
® ( 5\
1. A/T throttle cable
\ . 2. Adjusting nut
3. Lock nut

GENERAL

When hoses are disconnected and sysiem components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer to figure on previous
page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT

1) Warm up engine to normal operating temperature. And check to
make sure that fast idle control cam is off cam follower lever, if
not check fast idle control system referring to “Throttle Body In-
spection” in this section.

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Pedal play “a”: 2 ~ 7 mm (0.08 — 0.27 in.)

If measured value is out of specification, adjust it to specification
with cable adjusting nut.

3) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Clearance “b” :0.5 - 2.0 mm (0.02 — 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt.

A/T THROTTLE CABLE ADJUSTMENT (A/T VEHICLE)

1) Make sure that accelerator cable is adjusted as specified.

2) With throttle valve closed, check clearance “c” which should be
within following specification.

Clearance “¢”: 0.8 — 1.5 mm (0.03 — 0.06 in.)

If it is out of specification, adjust it by turning cable adjusting nut.
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IDLE SPEED/IDLE AIR CONTROL (IAC) DUTY INSPECTION

Before idle speed/IAC duty check, make sure of the following.

e Lead wires and hoses of engine/emission control systems are
connected securely.

® Accelerator cable is adjusted.

¢ Ignition timing is within specification.

® All accessories (wipers, heater, lights, A/C, efc.) are out of ser-
vice.

¢ Air cleaner has been properly installed and is in good condition.

e ECM (PCM) does not detect any malfunction DTC.

After above items are all confirmed, checkidle speed and IAC duty

as follows.

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T vehicle),
and set parking brake and block drive wheels.

[Using SUZUKI scan tool, Tech 1]
1) Connect SUZUKI scan tool to DLC with ignition switch OFF,

Special Tool

(A): SUZUKI scan tool, Tech 1
(B): Mass storage cartridge
(C): 16/12 pin adapter

——————— =
D H %

2) Warm up engine to normal operating temperature.
1. DLC

3) Check IAC duty and idle speed by using “IAC CAL” mode of SU-
ZUKI scan tool.

A/C OFF A/C ON
Engine idle speed: 750 + 50 r/min.
IAC duty at specified idle speed: 10-50%

800 + 50 r/min.

If duty and/or idle speed is out of specifications, check idle air
control system referring to Diagnostic Flow Table B-4 “IDLE AIR
CONTROL SYSTEM CHECK” in this section.

4) Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idle air control system.
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NN

A
) B
. Monitor coupler I

(engine, colortess coupler}) p
. Service wire E
. Duty meter F

: Qutput duty select
switch terminal

: Diagnosis switch terminal

: Blank

: Ground terminal

. Test switch terminal

: Duty output terminal

[Not using SUZUKI scan tool]

NOTE:

if ECM (PCM) parts No. ends with “0”, ECM {PCM} does not out-
put IAC duty through duty output terminal in monitor coupler.
First of all, check label on ECM (PCM) for part No. if so, check
IAC duty by using Tech 1.

1) Disconnect scan tool from DLG if connected.

2) Warm up engine to normal operating temperature.

3) Stop engine and connect duty meter between duty output termi-
nai and ground terminal of monitor connector.

4) Using service wire, ground diagnosis switch terminal in monitor
connector. ' ‘

5) Set tachometer.

8) Start engine and warm it up completely.

7) Check IAC duty and idle speed. If duty and/or idle speed is out
of specifications, check idle air control system referring to Diag-
nostic Flow Table B-4 “IDLE AIR CONTROL SYSTEM CHECK”
in this section.

A/C OFF A/C ON
Engine idle speed: 750 £ 50 r/min. 800 £ 50 r/min.
IAC duty at specified 10-50% (1.4 -7.0V
idle speed: when battery
: voltage is 14V)
NOTE:

IAC duty can be checked roughly by using voltmeter. IAC
duty to voltage relation is as follows.

ON DUTY OFF DUTY VOLTMETER
METER INDICA- METER INDICA- INDICATION
TION (%) TION (%) (V)
0 100 0
50 50 0.5x VB
100 0 VB

* “OFF DUTY METER” is such duty meter that indicates

approx. 100% when terminal voltage is approx. “OV’.

e “VB” represents battery voltage while engine of vehicle be-

ing checked is running.
8) Remove service wire from monitor connector.
9} Install cap to monitor connector.

10) Check that specified engine idle speed is obtained with A/C

ON if vehicle is equipped with A/C.

If not, check A/C ON signal circuit and idle air control system.
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H0

IDLE MIXTURE INSPECTION/ADJUSTMENT

(VEHICLE WITHOUT HEATED OXYGEN SENSOR)
All vehicles not equipped with heated oxygen sensor are shipped
with their CO% factory adjusted as follows.

Engine idle mixture

(CO %) 0.8 — 1.3 % at specified idle speed

Idle mixture adjustment shouid never be changed from the original
factory setting. However, if during diagnosis, the check indicates
idle mixture to be the cause of a driver performance complaint or
emission failure, the idle mixture can be adjusted using the follow-
ing procedures,

NOTE:
For this inspection and adjustment, exhaust gas tester (CO
meter) and engine tachometer are necessary.

1) Check idle speed according to “Idle Speed/Idle Air Control Duty
Inspection” section.

2) Using exhaust gas tester, check that idle mixture CO% is within
above specification. Ifitis out of specification, adjust it to specifi-
cation by turning resistor knob.

3) If idle mixture has been adjusted, confirm that idle speed/IAC
duty is within specification.
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AIR INTAKE SYSTEM

THROTTLE BODY

. Throttle body

. Intake collector
. Breather hose
. Water hose
MAF gsensor
TP sensor

. Fastidle up
thermo wax

N RO S

1. Plunger
2. Fastiile
control cam

o

0/1

1. Cam follower lever

On-Vehicle Inspection

1) Check that throttle valve lever moves smoothly.

2) Measure plunger protrusion “a” at engine coolant temp. is 25°C
(77°F).

“a”: 26.6 — 27.4 mm (1.048 - 1,078 in.)

3) Warm up engine and check to make sure that fast control cam
is off cam follower lever at engine coolant temp. is 52 — 68°C
(126 — 154°F).

If check result in step 2) or 3} is out of specification, replace
throttle body assembly.
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Removal
1) Disconnect negative cable at battery.
2) Drain cooling system.
3) Remove strut tower bar.
4) Disconnect accelerator cable and or A/T throttle cable from
throttle body.
5) Disconnect water hose from throttle body.

Ve 2. A/T throttle
3. Water hose

6) Remove intake air pipe and surge tank pipe.

1 1. Intake air pipe
2. Surge tank pipe

7) Disconnect connector of injector wire.
8) Disconnect connectors of TP sensor, MAF sensor and IAC
valve.
9) Disconnect ground terminal from intake manifold.
10) Remove clamp bracket from intake collector.

1. MAF sensor 8
2, TP sensor 4. Clampblacket 8. Ground terminal
3. 1AC valve 5. Clamp 7. Intake manifold
2 11) Disconnect connectors of EVAP canister purge valve and EGR
valve (if equipped).
12) Disconnect PCV hose, breather hose and EVAP canister purge
valve hose.

13) Remove EGR pipe.

1. EVAP canister purge valve

2. EVAP canister purge 4. EGR pipe
valve hose 5. EGR valve (if equipped),

3. Breather hose 8. PCV hose
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1. Intake manifold ‘ 4. MAF sensor
2. Intake collector 5. TP sensor
3. Throttle body 6. Throtile lever

A
/ LLJ 1. Intake collector

2. Gasket

1. Strut tower bar

14} Remove throttle body and intake collector from intake man-
ifold.

15} Disconnect hoses of IAC valve and PCV from throttle body.

16) Remove throttle body from intake coilector.

NOTE:

o MAF sensor, TP sensor, or other components containing
rubber must not be placed in a solvent or cleaner bath.
A chemical reaction will cause these parts to swell, hard-
en ot get distorted.

e Don’t put drills or wires into passages for cleaning. It
causes damages in passages.

Installation

1) Clean mating surfaces and install throttle body gasket to intake
coliector with new gasket.

2} Install throttle body to intake collector and tighten bolts.

3} Connect IAC valve hose and PCV hose.

4) Install throttle body and intake collector to intake manifold with
new intake collector gaskets.

5) Install EGR pipe with new gaskets.

6) Connect PCV hose, breather hose and EVAP canister purge
valve hose.

7) Connect connectors of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.
8) Install clamp blacket to intake collector.
9) Connect ground terminal to intake manifold.
10) Connect connectors of TP sensor, MAF sensor and IAC valve,
11) Connect connector of injector wire.
12) Install surge tank pipe to intake manifold with new gaskets and
intake air pipe to throttle body.
13) Connect engine coolant hoses to throttle body.
14) Connect accelerator cable and A/T throttie cable (A/T).

15) Install strut tower bar and tighten bolts.

16) Refill cooling system.

17) Connect negative cable at battery.

18) Adjust accelerator cable and A/T throttle cable, refer to “AC-
CELERATOR CABLE ADJUSTMENT” and "A/T THROTTLE
CABLE ADJUSTMENT” in this section.
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N =

. |1AG vaive

. 1AG valve gasket
. Intake collector

. Intake manifold

IDLE AIR CONTROL. VALVE {IAC VALVE)

Removal

1) Disconnect battery negative cable at battery.
2) Disconnect IAC valve connector.

3) Remove |AC valve from intake collector.

On-Vehicle Inspection
1) Disconnect connector from IAC valve.
2) Check each coil of IAC valve for resistance.

Terminals Resistance
Between“a” and "b"
“b" and “¢” 20-24%
“d" and “e” at 20°C, 68°F
({ell and l(f’

If resistances is out of specification, replace.

3) Remove IAC valve from intake collector.

4) Connect connector to IAC valve.

5} Check that plunger of IAC vaive moves once and then stops as
soon as ignition switch is turned OFF.

NOTE:

This check should be performed by two people, one person
operates ignition switch while the other checks plunger op-
eration.

If plunger of IAC valve does not operate at all, check wire har-
nesses for open and short. If wire harnesses are in good condi-
tion, replace IAC valve and recheck.
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Installation

For installation, reverse removal procedure and note following pre-
cautions.

® Use new gaskets.

1. 1AC valve

2. 1AC valve gasket
3. Intake collector
4. Intake manifeld
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1. Fuelfeed pipe

2. Fuel return pipe

3. Fuel pressure regulator

4. ENGINE

CONDITION FUEL PRESSURE
With fuel pump 270 - 310 KPa
operating and 2.7 - 3.1 kg/om?2
engine stopped 38.4 — 44.0 psi
At specified 210~ 260 KPa
idle speed 2.1-26kg/cm
29.8 - 37.0 psi

With 1 min. after
engine (fuel pump) o;eor ﬁg?clr(;a
stop {Pressure re- 28.4 psi

duces as time passes)

FUEL DELIVERY SYSTEM

Fuel Pressure Inspection
1) Relieve fuel pressure in fuel feed line referring to “Fuel Pres-
sure Relief Procedure” in “ENGINE GENERAL INFORMA-
TION"” section.
2} Disconnect fuel feed hose from delivery fuel feed pipe.

CAUTION:

A small amount of fuel may be released when fuel feed
hose is removed. Place container under the fuel feed
hose or fuel feed pipe with a shop cloth so that released
fuel is caught in container or absorbed in cloth. Place
that cloth in an approved container.

3) Connect special tools and hose between fuel feed hose and
fuel feed pipe as shown in figure, and clamp hose securely to
ensure no leaks occur during checking.

Special Tool

(A): 09912-58441
(B): 09912-58431
(C): 09912-58490

4) Check that battery voitage is above 11 V.

5) Turn ignition switch ON to operate fuel punp and after 3 se-
conds turn it OFF. Repeat this 3 or 4 times and then check fuel
pressure.

6) Start engine.

7) Measure fuel pressure at idling.

If measure pressure doesn't satisfy specification, refer to
“Diagnostic Flow Table B-3" and check each possibly defective
part. Replace if found defective.

8) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

¢ Place fuel container under joint.

® Cover joint with rag and loosen joint nut slowly to
release fuel pressure gradually.

9) Remove fuel pressure gauge, hose and 3-way joint.
10} Connect fuel feed hose and clamp it sescurely.
11) With engine “OFF” and ignition switch “ON", check for fuel
leaks.
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1. Fuel filter
2. Ignition switch

1. Fuel reutrn hose

FUEL PUMP
On-Vehicle Inspection

CAUTION:

Wien fuel filler cap is removed in any procedure, work must
be done in a well-ventilated area, keep away from any open
flames and without smoking.

1) Remove filler cap and turn ON ignition switch. Then fuel pump
operating sound should be heard from fuel filler for about 3 se-
conds and stop. Be sure to reinstall fuel filler cap after checking.

if above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1".

2) Fuel pressure should be felt at fuel return hose for 3 seconds af-
ter ignition switch ON.

if fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3".

Removal
1} Remove fuel tank from body according to procedure described
in section 6C and remove fuel pump from fuel tank.

Inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fuel tank.

Installation
1) Install fuel pump to fuei tank and then install fuel tank to body ac-
cording to procedure described in section 6C.
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1. Vacuum hose

1. Fuel pressure regulator
2. Fuelreturn hose
3. Delivery pipe

1. Fuel pressure regulator

FUEL PRESSURE REGULATOR

Removal

1) Relieve fuel pressure according to procedure described on
p. 6-4.

2) Disconnect battery negative cable from battery.

3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuel pressure regulator from fuel delivery pipe.

CAUTION:

A small amount of fuel may be released when it is from
delivery pipe.

Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure reguiator.

CAUTION:

A small amount of fuel may be released when hose is dis-
connected. Cover hose to be disconnected with a shop
cloth.

Installation

For installation, reverse removal procedure and note following pre-
cautions.

¢ UUse new O-ring.

® Apply thin coat of gasoline to O-ring to facilitate installation.

® Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
(a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

® With engine “OFF” and ignition switch “ON”, check for fuel leaks
around fuel line connection.



ENGINE AND EMISSION CONTROL SYSTEM (H25 ENGINE) 6E2-75

FUEL INJECTOR

On-Vehicle Inspection

1) Using sound scope or such, check operating sound of injector
when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector circuit
(wire or coupler) or injector.

1. Sound scope

2) Disconnect connector from injector, connect chmmeter be-
Ej tween terminals of injector and check resistance.

Q Resistance of injector: 10-14 Q

If resistance is out of specification, replace.
3) Connect connector to injector securely.

Removal

1} Relieve fuel pressure according to procedure described on
p.6-4

2) Remove throttle body intake coliector, refer to “THROTTLE
BODY REMOVAL" in this section.

3) Disconnect fue! feed hose and fuel return hose.

4) Disconnect vacuum hose and fuel return hose from fuel pres-
sure requlator.

5) Remove fuel feed pipe and fuel connect pipe from delivery pipes
(right and ieft).

CAUTION:

A small amount of fuel may be released when it is from
delivery pipe.

Place a shop cloth under delivery pipe so that released
fuel is abosorbed in it.

6) Disconnect connector from each injector.

1. Fuelfeed hose
2. Fuelreturn hose
3. Injector wire
4. Vacuum hose

(4

. Pressure regulator
. Delivery pipe

. Fuel connect pipe
. Fuelfeed pipe

0~ o,
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1. Delivery pipes

7) Remove delivery pipes (right and left} from intake manifold.
8) Remove fuel injector(s).

Inspection

WARNING:

As fuel is injected in this inspection, perform in a well venti-
lated area and away from open flames.

Use special care to prevent sparking when connecting and
disconnecting test lead to and from battery.

1. Fuel feed pipe
2. Fuelreturn pipe
3. Injector

4. Pressure regulator

1) Installinjector and fuel pressure regulator to speciali tool (injector

checking tool).

NOTE:
Remove grommet from injector, then install injector to spe-
cial tool and tighten bolts by hand.

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to pipes of ve-

hicle.

Special Tool
{B): 09912-58431

3) Connect special tool (test lead) to injector.

Special Tool
(C): 09930-88521
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Left hand steering vehicle Right hand steering vehicle

1. Injector

2. Battery

3. Keep as far apant
as possible

1. Injector

2. Vinyl tube

3. Less than one fuel
drop/min

4. Graduated cylinder

1. Insulator
2. Grommet
3. O-ring

4. Cushion

4) Install suitable vinyl tube onto injector nozzle to prevent fuel from

splashing out when injecting.

5) Put graduated cylinder under injector as shown.
6) Disconnect fuel pump relay.
7) To operate fuel pump and apply fuel pressue to injector, using

wire harness as thick as the one used for fuel pump circuit, con-
nect two terminals of relay connector as shown in figure.

8} Apply battery voltage to injector for 15 seconds and measure in-
jected fuel volume with graduated cylinder,
Test each injector two or three times,
If not within specification, replace injector.

Injected fuel volume:
64 — 70 cc/15 sec. (2.16/2.25 — 2.37/2.47 US/Imp. 0z/15 sec.)

9) Check fuel leakage from injector nozzle. Do not operate injector
for this check {but fuel pump should be at work). If fuel leaks
more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.

Installation
1) Replace injector O-ring with new one using care not to damage

it. Install grommet to injector.
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1. Insulator
2. Cushion

2) Check if insulator is scored or damged. If it is, replace with new
one.

Install insulators and cushions to intake manifold.

\

1. O-ring
2. Grommet
3. Delivery pipe bolt

3) Apply thin coat of fuel to O-rings and then install injectors into de-
livery pipes (right and left) and intake manifold.
Make sure that injectors rotate smoothly. If not, probable cause
is incorrect installation of O-ring. Replace O-ring with new one.

4) Tighten delivery pipe bolis and make sure that injectors rotate
smoothly.

1 3
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. Fuel connect pipe
. Fuel feed pipe

. (Gaskets

. Fuel return hose
. Vacuum hose

(LAY

5} Install fuel connect pipe and tighten union bolts to specified
torque with new gaskets.

Tightening Torque
(b): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

6) Install fuel feed pipe and tighten unionboit to specified torque
with new gaskets.

Tightening Torque
(a): 30 N-m (3.0 kg-m, 22.0 Ib-ft)

7) Connectvacuum hose and fuel return hose to fuel pressure reg-
ulator.
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8) Connect fuel feed hose and fuel return hose.
9) Connect connectors to injectors.
10) Install throttle body and intake collector, refer to “THROTTLE
BODY INSTALLATION?” in this section.
11) With engine "OFF” and ignition switch "ON”, check for fuel
leaks around fuel line connection.

. Fuel {eed hose

. Fuel return hose

. Injector wire

. Vacuum hose

. Pressure regulator
. Delivery pipe

1
2
3
4
51
6
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1. MAF sensor connector
2. “Bl/B" wire terminal

TERMINAL ARRANGEMENT OF ECM (PCM)
COUPLER (VIEWED FROM HARNESS SIDE)

e

e .-

\
N
I

N

820

ELECTRONIC CONTROL SYSTEM

ENGINE CONTROL MODULE (ECM)/POWERTRAIN
CONTROL MODULE (PCM)

Removal/Installation

Refer to section 6E1.

MASS AIR FLOW SENSOR (MAF SENSOR)
Inspection

NOTE:
Use voltmeter with high-impedance (10 kQ/V minimum) or dig-
ital type voitmeter.

1) Remove ECM (PCM) cover from brakeet.

2) With ignition switch OFF, disconnect MAF sensor connector.

3) Connect voltmeter to “Bl/B” wire terminai of MAF sensor con-
nector disconnected and ground.

4} Tum ignition switch ON and check that voltage is battery voltage.
If not, check if wire harness is open or connection is poor.

5) Turn ignition switch OFF and connect MAF sensor connector to
MAF sensor.

6) Turn ignition switch ON and check voltage between B23 and
B20 terminal.

Standard voltage: 05-1.0V

7) Start engine and check that voltage is lower than 5V and it rises
as engine speed increases.
(Reference data: 1.5 - 1.8 V at specified idle speed)

If check result is not as specified above, cause may lie in wire
harness, coupler connection, MAF sensor or ECM (PCM).
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Removal

1) Disconnect negative cable at battery and coupler from MAF sen-
SOr.

2) Remove throttle body, referring to “THROTTLE BODY RE-
MOVAL” in this section.

NOTE:
Don’t remove MAF sensor.

1. Throttle body
2. MAF sensor

CAUTION:

e Do not expose MAF sensor (throttle body) to any
shock.

¢ Do notblow compressed air by using air gun or the like.

¢ Do not put finger or any other object into MAF sensor
and keep away from net. Malfunction may occur.

Installation
1) Install throttie body, referring to “THROTTLE BODY INSTALLA-
TION” in this section.

INTAKE AIR TEMPERATURE (IAT) SENSOR

Removal/Inspection/Installation
Refer to section 6E1.
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1. Reference voltage terminal
2. Output voltage terminal
3. Ground terminal

1. Throttle body lever
2. Throttle position sensor pickup lever
A: Should engage with B

THROTTLE POSITION SENSOR (TP SENSOR)

Inspection

1) Warm up engine and stop it when its temperature has reached
normal operating temperature (Check to make sure that they
have some clearance between fast idle cam and cam follow le-
ver.).

2) Disconnect negative cable at battery and coupler from TP sen-
sor.

3) Using ohmmeter, check resistance between terminals under
each condition given in table below.

TERMINALS RESISTANCE
Between 1 and
3 terminals 4-6kQ
Between 2 and 0 - 4.6 kQ, varying linearly
3 terminais according to throttle valve opening

If check result is not satisfactory, repiace TP sensor.
4) Connect TP sensor coupler securely.
5) Connect negative cable to battery.

Removal

1) Disconnect battery negative cable at battery.
2) Disconnect connector from TP sensor.

3) Remove TP sensor from throttle body.

Installation

1) Toinstall sensor, place it onto throttle body so that sensor pickup
lever can engage with throtile body lever.

2) Hand-tighten TP sensor screws.

3) Connect connector to TP sensor securely.

4) Connect battery negative cable to battery.

5) Adjust installation angle of TP sensor according to procedure
described in item "Adjustment”.
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TERMINAL ARRANGEMENT OF ECM (PCM)
COUPLER (VIEWED FAOM HARNESS SIDE})

yd
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1. Throttle body
2. TP sengor

Adjustment

1) Warm up engine to normal operating temperature.

2) Checkto make sure that fastidle cam and camfollower lever are
not in contact with each other. If they are, check fast idle control
system.

3) Loosen TP sensor screws.

4) Remove ECM (PCM) cover from bracket.

5) Turn TP sensor clockwise or counterclockwise and tighten TP
sensor screw at a position where voltage as specified below is
obtained at coupler terminal B12.

NOTE:
If tech 1 and cartridge are available, make an adjustment by
using tech 1 while observing TP sensor voltage.

TP sensor voltage when throttle is fully close: 0.50 £ 0.15 [V]

Tightening Torque
(a): 2.5 N'm (0.25 kg-m, 1.8 Ib-ft)

8) Check to make sure that when throttle is fully open TP sensor
voltage is as shown below.

TP sensor voltage when throttle is fully open: 4.0 £ 0.5 [V]

7) Install ECM (PCM) cover.
8) Disconnect negative cable at battery for 30 sec. or more and
connect negative cable at battery.
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1. ECT sensor
2. Water cutlet cap

1. Water outlet cap

ENGIEN COOLANT TEMPERATURE SENSOR
(ECT SENSOR)

Removal

1) Disconnect negative cable from battery.

2) Drain cooling system.

38) Disconnect coupler from ECT sensor.

4) Remove ECT sensor from water outlet cap.

Inspection
Refer to section 6E1.

Installation

Reverse removal procedure noting the following.

¢ Clean mating surfaces of sensor and water outlet cap.
¢ Use new O-ring.

¢ Tighten ECT sensor to specified torque.

Tightening Torque

(a): 15 N-m (1.5 kg-m, 11.0 lb-ft)
® Connect coupler to sensor securely.
¢ Refill cooling system.
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1. HOZ2S connector

1. Left (Mo.1} bank oxygen sensor

HEATED OXYGEN SENSOR (if equipped)

Sensor Inspection
Inspect oxygen sensor and its circuit referring to flow table of diag-
nostic trouble code No.13 (No.28) in Diagnosis section.

Oxygen Sensor Heater Inspection

1) Disconnect sensor connector.

2) Using ohmmeter, measure resistance between terminals “a”
and “b” of sensor connector.
NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.
Resistance of oxygen sensor heater:
5-7 Qat20°C, 68°F

If found faulty, replace oxygen sensor.
3) Connect sensor coupler securely.

Removal

WARNING:

To avoid danger of being burned, do not touch exhaust sys-
tem when system is hot. Oxygen sensor removal should be
performed when system is cool.

1) Disconnect negative cable from battery.
2) Disconnect coupler of oxygen sensor (s).
3) Remove oxygen sensor (s) from exhaust manifold (s).

NOTE:
Be careful not to expose it to excessive shock.

Installation
Reverse removal procedure noting the followings.
® Tighten oxygen sensor (s) to specified torque.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 32.5 |b-ft)

® Connect connector of oxygen sensor (s) and clamp wire harness
securely.

e After installing oxygen sensor (s}, start engine and check that no
exhaust gas leakage exists.
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VEHICLE SPEED SENSOR (VSS)

Inspection/Removali/Instaliation
Refer to section 6E1.

CAMSHAFT POSITION SENSOR (CMP SENSOR)

On-Vehicle Inspection
Refer to flow table of “CMP Sensor Circuit Check” in “Diagnosis”
section.

Removal/Installation
Refer to section 6F2.

MAIN RELAY

Inspection
Refer to section 6E1.

FUEL PUMP RELAY

Inspection
Refer to section 6E1.

FUEL CUT OPERATION

Inspection
Refer to section 6E1.
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oURWD =

EVAP canister purge valve

. EVAP canister purge valve hose
. Breather hose

. EGR pipe

. EGRvalve

. PCV hose

EMISSION CONTROL SYSTEM
EGR SYSTEM (IF EQUIPPED)

System Inspection [Using SUZUKI scan tool (Tech 1)]
Refer to section 6E1.

Removal

1) Disconnect negative cable at battery.

2} Disconnect EGR valve coupler.

3) Remove EGR valve and gasket from intake collector.

Installation

Reverse removal procedure noting following.

¢ Clean mating surface of valve and intake collector.
® Use new gasket.
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1. Purge hose

SMb BN

. EVAP canister purge valve
. EVAP canister purge vaive hose
. Breather hose

EGR pipe

. EGR valve

PCV hose

EVAPORATIVE EMISSION CONTROL SYSTEM

EVAP Canister Purge Inspction

1) Warm up engine to normal operating temperature and keep id-
ling 5 min. or more.

2) Disconnect purge hose from EVAP canister when engine is run-
ning at idle speed.

3) Place finger against the end of disconnected hose and check
that vacuum is not felt but vibration is felt there when engine is
running at idle speed.

4) Also check that vacuum is felt when engine speed is increased
to higher than about 2,000 r/min.
if check result is not satisfactory, check vacuum passage,
hoses, EVAP canister purge valve, wire harness and ECM
(PCM).

EVAP Canister Purge Valve Inspection
EVAP Canister Inspection

Tank Pressure Control Valve Inspection
Refer to section 6E1.

PCV SYSTEM
Refer to section 6E1.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torgue
Fastening parts g g lorg
N'm kg-m Ib-ft
Heated oxygen sensor 45 4.5 325
Fuel pressure regulator bolts 10 1.0 7.5
Fuel pipe union bolts 30 3.0 22.0
Engine coolant temp. sensor 15 1.5 11.0
SPECIAL TOOLS
42 1. Pressure gauge
41 43 09912-58441

=~
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Pressure hose
09912-58431
3-way joint & hose
09912-58490
Checking tool set
09912-58421

. Tool body & washer

. Body plug

. Body attachment-1

. Holder

. Return hose & clamp

. Body attachment-2 & washer

. Hose attachment-1

. Hose attachment-2

P o wow

O
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. Storage case

. Operator's manual
Tech 1A

DLC cable

. Test lead/probe

. Power source cable
. DLC cable adaptor
. Seli-test adaptor

OND MW=

09917-47910
Vacuum pump gauge

09930-88521
Injector test lead

09931-76011
Tech 1 (scan tool) kit

Mass storage cartridge

09931-96020
16/12 pin DLC adaptor
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SECTION 6F1

IGNITION SYSTEM
(FOR G16 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could resuit in unintentional
activation of the system or could render the system inoperative, Either of these two conditions may
result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION

The ignition system is a distributorless ignition system. lis consists of the paris as described below and has an
electronic ignition system.
e ECM (or PCM)
It detects the engine condition through the signals from the sensors, determines the most suitable ignition timing
and time for electricity to flow to the primary coil and sends a signal to the igniter (in ignition coil assembly).
¢ [gnition coil assembly (including an igniter and an ignition coil)
The ignition coil assembly has a built-in igniter and ignition coil which turns ON and OFF the primary current of
the ignition coil according to the signal from ECM (or PCM). When the ighition coil primary current is turned OFF,
a high voltage is induced in the secondary wiring.
® [gnition resistor
ECM (or PCM) uses this resistor to correct initial ignition timing. Therefore, fine adjustment of initial ignition timing
is possible by replacing it.
® Spark plug , high-tension cord and noise suppressor
& CMP sensor, TP sensor, ECT sensor and MAP sensor
For their details, refer to SECTION 6E1.
Although this distributorless ignition system does not have a distributor, it has two ignition coil assemblies (one is
for No.1 and No.4 spark plugs and the other is for No.2 and No.3 spark plugs). When an ignition signal is sent from
ECM {or PCM) to the igniter in the ignition coil assembly for No.1 and No.4 spark plugs, a high voltage is induced
in the secondary coil. Then, it is fed to No.1 spark plug through high-tension cords and to No.4 spark plug directly
from ignition coil assembly to cause both of these plugs to spark simultaneously. Likewise, when an ignition signal
is sent from ECM (or PCM) to the ignition coil assembly for No.2 and No.3 spark plugs, a high voltage is induced
in the secondary coil. Then, it is fed to No.3 spark plug through high-tension cords and to No.2 spark plug directly
from ignition coil assembly to cause both No.2 and No.3 spark plugs to spark simultaneously.

SYSTEM WIRING

B15(820)

el @ v
confl 22 LF g ] 7

C12(B3) Gr/8 8
C11(B22) Y "
Y/B] BB

D14(D26) L= oy
D22(D28) v P- C

1. Toignition switch 7. High-tension cord
2. "IG-COIL METER" fuse 8. Spark plug

3. ECM (or PCM} 9. Ignition resistor
4. Noise suppressor 10. CMP sensor

5. Ignition coil assembly (igniter and ignition coil) for No.1 and No.4 cylinders 11. To main relay

8. Ignition coil assembly (igniter and ignition coil) for No.2 and No.3 cylinders
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COMPONENTS

NOTE:

steering vehicle, parts with (

Above figure shows left hand steering vehicle. For right hand
%) are installed at the other side.

©CONOUAWNPE

5
SE'™

4 | TYPE-ll

RESISTER SHAPE AND LOCATION
(Located in the engine room)

. Ignition coil assembly for No.1 and No.4 cylinders

. Ignition coil assembly for No.2 and No.3 cylinders
. Monitor coupler (%)

CMP sensor

. ECM (or PCM) (%)

High-tension cord

. Spark plug

. Noise suppressor

. Ignition resistor (*) ... Type-l
. Ignition resister (%) ... Type-I|
. Ignition Label

DIAGNOSIS
Condition Possible Cause Correction
Engine cranks, but will not No spark
start or hard to start ® Blown fuse for ignition coll Replace.
® | oose connection or disconnection of lead Connect securely.
wire or high-tension cord(s)
® Faulty high-tension cord(s) Replace.
® Faulty spark plug(s) Adjust, clean or replace.
® Faulty ignition coil assembly (s) Replace.
® Faulty CMP sensor Clean, tighten or replace.
® Faulty ECM (or PCM) Replace.
Poor fuel economy or engine ® Incorrect ignition timing Adjust.
performance ® Faulty high-tension cord(s) Replace.
® Faulty spark plug(s) Adjust, clean or replace.
® Faulty ignition coil assembly (s) Replace.
® Faulty CMP sensor Clean, tighten or replace.
® Faulty ECM (or PCM) Replace.
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DIAGNOSTIC FLOW TABLE

STEP

ACTION

YES

NO

1

Was “Engine Diagnostic Flow Table” in SECTION
6 performed ?

Go to Step 2.

Go to “Engine Diag-
nostic Flow Table” in
SECTION 6.

Ignition Spark Test

1) Check all spark plug for condition and type,
referring to “Spark Plug” in this section.

2) If OK, perform ignition spark test, referring to
“Ignition Spark Check” in this section.

Is spark emitted from all spark plugs?

Go to Step 11 on the
next page.

Go to Step 3.

Diagnostic Trouble Code (DTC) Check

1) Check DTC stored in ECM (or PCM), referring
to “Diagnostic Trouble Code (DTC) Check” in
SECTION 6E1.

Is DTC stored?

Go to applicable flow
table corresponding
to that code No. in
SECTION 6E1.

Go to Step 4.

Electrical Connection Check

1) Check ignition coil assemblies for electrical con-
nection.

Are they connected securely?

Go to Step 5.

Connect securely.

High-tension Cord Check

1) Check high-tension cord for resistance, refer-
ring to “High-tension Cord” in this section.

Is check resuit satisfactory?

Go to Step 6.

Replace high-tension
cord(s).

Ignition Coil Assembly Power Supply And Ground

Circuit Check

1) Check ignition coil assembly power supply
(“B/QO” wire) circuit for open and short.

Are circuits in good condition?

Goto Step 7.

Repair or replace.

Ignition Coil Assembly Check

1) Check ignition coil assembly for resistance,
referring to “Ignition Coil Assembly” in this
section,

Is check result satisfactory?

Go to Step 8.

Replace ignition coil
assembly.

A Known-good Ignition Coil Assembly Substitution

1) Substitute a known-good ignition coil assembly
and then repeat STEP 2.

Is check result of STEP 2 satisfactory?

Replace ignition coil
assembly.

Go to Step 9.

CMP Sensor Check

1) Check CMP sensor and signal rotor, referting to
STEP 5 and 6 of “Diagnostic Flow Table Code
42" in SECTION 6E1.

Is check result satisfactory?

Go to Step 10 on the
next page.

Tighten CMP sensor
bolt, replace CMP
sensor.
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STEP ACTION YES NO
10 ignition Trigger Signal Circuit Check Gio to Step 11. Repair or replace.
1) Check ignition trigger signal (“Br” and “Br/B”
wire) circuit for open, short and poor connec-
tion.
Are circuits in good condition?
11 Ignition Timing Check Substitute a known- | Go to Step 12.
1) Check initial ignition timing and ignition timing good ECM (or PCM)
advance, referring to “Ignition Timing Check and then repeat
And Adjustment” in this section. STEP 2.
Is check result satisfactory?
12 [gnition Timing Adjustment And Recheck System is in good Repair or replace.
1} Adjustment initial ignition timing and ignition condition. Check CMP sensor,
timing advance, referring to “Ignition Timing input signals related
Check And Adjustment” in this section. to ignition system
2) Recheck initial ignition timing and ignition timing and exhaust cam-
advance, referring to “Ignition Timing Check shaft installation.
And Adjustment” in this section.
Is check result satisfactory?
IGNITION SPARK CHECK

1) Disconnect injector coupler.

WARNING:

Without disconnection of injector coupler, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

1. Injector coupler

2) Remove spark plug and check it for condition and type, referring
to “Spark Plug” under “On-Vehicle Service” later in this section.
3) If OK, connect ignition coil coupler to ignition coil assembly and
connect spark plug to ignition coil assembly or high-tension
cord. Ground spark plug.
4) Crank engine and check if each spark plug sparks.
If no spark is emitted, inspect the related parts as described un-

der "Diagnosis” earlier in this section.

5) After checking, install spark plug and ignition coil, referring to
“Spark Piug” and “Ignition Coil Assembly” under “On-Vehicle
Service” later in this section.

6) Connect injector coupler.
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1. SUZUKI scan tool (Tech 1)
2. DLC

Q 1. Monitor coupler
2. Service wire
3. Ground terminal
4. Test switch terminal

1. “V" mark on crankshaft pulley
2. 5° BTDC
3. Timing light

2. ignition resistor

3. ECM (or PCM)

IGNITION TIMING CHECK AND ADJUSTMENT

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T model), and
set parking brake.

1) Start engine and warm it up to normal operating temperature.
2) Make sure that all of electrical loads except ignition are switched
off.

3) Check to be sure that idle speed is within specification.
(Refer to SECTION 6E1.)

4) [Using SUZUKI scan tool (Tech 1}]
Connect SUZUKI scan tool (Tech 1) to DLC with ignition switch
OFF, restart engine and fix ignition timing by using fixed spark
mode of SUZUKI scan tool (Tech 1).

Special Tool

(A): 09931-76011 (Tech 1)

(B): 09931-96020 (16/12 pin DLC adapter)
(C): Mass storage cartridge

[Not using SUZUKI scan tool (Tech 1)]

iy Remove monitor coupler cap.

i) Ground test switch terminal in monitor coupler by using ser-
vice wire so that ignition timing is fixed on initial one.

5) Set timing light to high-tension cord for No.1 cylinder.
6) Using timing light, check that timing is within specification.

Initial ignition timing of viewpoint
(test switch terminal grounded): 5+ 1° BTDC
Ignition order: 1-3-4-2

Special Tool
(A): 09930-76420

7) Itignition timing is out of specification, check resistance of igni-
tion resistor, referring to “Ignition Resistor” under “On-Vehicle
Service” later in this section.
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1. Ignition resistor
2. Timing belt cover
3. Ignition label

7

1. V" mark on ¢crankshaft (located in about BTDC 6° - 10°)
2. Timing light

8) If check result is not satisfactory, change ignition resistor and
recheck that initial ignition timing is within specification.
For example, if the vehicle being serviced has an ignition resis-
tor with an “X” or “N” mark, initial ignition timing can be changed
by replacing it with the following ignition resistor.

Characters printed on the ignition
resistor

Difference in advance degrees as
compared with those of “X" or “N” | —5° [ —4° | —3° | -2°
(before replacement)

5 XorN 6 7 8 9 10 | 11
—1° o° e no a0 4° 5° g°

NOTE:

If ignition resistor has been replaced, be sure to also re-
place ignition label attached to timing belt cover with the
one that has the same symbol as that marked on ignition
resistor.

9) [Using SUZUKI scan tool (Tech 1)}
After checking and/or adjusting, end fixed spark mode of SU-
ZUKIl scan tool (Tech 1).
[Not using SUZUK]I scan too) (Tech 1)]
After checking and/or adjusting, disconnect service wire from
monitor coupter,

CAUTION:

Driving with test switch terminal grounded will cause
damage to catalyst. Be sure to disconnect service wire
after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

10) With engine idling (closed throttle position and wvehicle
stopped), check that ignition timing is about BTDC 6° —10°
(shown inthe figure). Also, check that increasing engine speed
advances ignition timing. if above check results are not satis-
factory, check TP sensor, test switch terminal circuit and ECM
{or PCM).
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1. Ignition ccil assembly
2. High-tension cord

1. Ignition coil assembly
2. High-tension cord

ON-VEHICLE SERVICE
HIGH-TENSION CORD
REMOVAL

1) Remove high-tension cord from ignition coil assembly while
gripping its cap.

2) Pull out high-tension cord from spark plug while gripping its cap.

CAUTION:

® Removal of high-tension cords together with clamps
will be recommended so as not to damage their inside
wire (resistive conductor).

¢ For the same reason, pull out each cennection by grip-
ping cap portion.

INSPECTION

Measure resistance of high-tension cord by using ohmmeter.
High-tension cord resistance: 4 — 10 kQ/m (1.2 — 3.0 kQ/ft)

If resistance exceeds specification, replace high-tension cord(s).

INSTALLATION

1) Instali high-tension cord to spark plug and ignition coil assembly
while gripping its cap.

CAUTION:

o Never attempt to use metal conductor high-tension
cord(s) as replacing parts.

¢ Insert each cap potion fully when installing high-ten-
sion cords.
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2
1. Ignition coil bolt 3. High-tension cord
2. |gnition coil assembly

1. lgnitien coil assembly

1. Ignition coil bolt
2, Ignition coil assembly
3. High-tension cord

IGNITION COIL ASSEMBLY (IGNITER AND
IGNITION COIL)

REMOVAL

1) Disconnect ignition coil coupler.

2) Disconnect high-tension cord from ignition coil assembly.

3) Remove ignition coil bolt, and then pull out ignition coil assem-
bly.

INSPECTION
Check resistance between terminals as follows by using analog
type ohmmeter.

“a” — “b” : 7.5 - 14 kQ (at 20°C, 68°F)
“B” — “G”: Neither 0 Q or c {infinity)
“+” —“B” : Not 0 Q

“47 —“G” : Not 0 Q

If check result is not satisfactory, replace ignition coil assembly.

INSTALLATION

1) Install ignition coil assembly.

2) Tighten ignition coil bolt, and then connect ignition coil coupler.

3) Install high-tension cord to ignition coil assembly while gripping
its cap.
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1. Spark plug for No.1 cylinder

1. Spark plug for No.1 gylinder

1. Glove box
2. lgnition resistor
3. ECM {or PCM)

SPARK PLUG

REMOVAL

1) Pull out high-tension cord while gripping its cap.

2) Remove ignition coil assembly, referring to “Ignition Coil Assem-
bly” under “On-Vehicle Service” earlier in this section.

3) Remove spark plug

INSPECTION

Inspect them for:

® Electrode wear

* Carbon deposits

* [nsulator damage

If any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plug.

Spark plug air gap “a”: 1.0 — 1.1 mm (0.039 - 0.043 in.)
Spark plug type: NGK  BKR6E-11
DENSO K20PR-U11

INSTALLATION
1) Install spark plug and tighten them to specified torque.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.0 ib-ft)

2) Installignition coil assembly, referring to “Ignition Coil Assembly”
under “On-Vehicle Service” earlier in this section.
3) [nstall high-tension cord while gripping its cap.

IGNITION RESISTOR

REMOVAL

1) With ignition switch OFF, remove ECM (or PCM), referring to
“ECM (or PCM)” under “On-Vehicle Service” in SECTION 6E1.

2) Remove ignition resistor.
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1. CMP sensor

1. Noise suppressor
2. Enging harness

INSPECTION
Measure resistance of ignition resistor by using ohmmeter.

NOTE:
Depending on number marked on ignition resistor, resistor
value varies as follows.

1: 0 Q 6: 980-1020
2 80-84 Q 7. 1.35-1.53kQ
3: 157 - 163 Q 8 2.16-224kQ
4: 265 -274 Q 9: 3.53-3.67kQ
5: 421 ~-439Q 10: 6.08-6.32kQ
XorN: 666-6940Q 11 11.8-122kQ

If check result is not satisfactory, replace ignition resistor.

INSTALLATION
For installation, reverse removal procedure.

CMP SENSOR

Refer to “CMP Sensor” under “On-Vehicle Service” in SECTION
BE1 for removal, inspection and installation.

NOISE SUPPRESSOR

REMOVAL
1) Disconnect coupler of noise suppressor.
2) Remove noise suppressor.

INSPECTION

Using ochmmeter, check to be sure that capacitor {condenser) in
noise suppressor is not conductive.

if check result is not satisfactory, replace noise suppressor.

INSTALLATION
For installation, reverse removal procedure.
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TIGHTENING TORQUE SPECIFICATION

. ) Tightening torque
Fastening portion
N-m kg-m ib-ft
Spark Piug 25 2.5 18.0
SPECIAL TOOLS
1. Storage case
2. Operator's manual
1] 3. Tech 1A
4. DLC cable —
5. Testlead/probe
6. Power source cable E
" N 7. DLC cable adapter
H 8. Self-test adapter | i
— ",
09930-76420 . 098931-76011 09931-96020
Timing light (Dry cell type) Tech 1 (scan tool) kit 16/12 pin DLC adapter

Mass storage cartridge
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SECTION 6F2

IGNITION SYSTEM
(FOR J20 AND H25 ENGINE)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUK! dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please chserve all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around

the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.
¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
CONTENTS
GENERAL DESCRIPTION ... . it e ettt e it iaiaranan s rannanas 6F2- 2
8= (10 IR T T 6F2- 2
L0 qqT o 3T o | P 6F2- 3
D AGN O SIS .. .. e e B6F2- 4
Diagnostic flow table ... ... e e e i 6F2- 4
IgNItON SPANK ChECK . . o o i e e e e 6F2- 5
Ignition timing check and adjustment . ... ... e e 6F2- 6
ON-VEHICLE SERVICE ... i e e e e et en e 6F2- 9
Ignition coil assembly (igniter and ignition coil) . ... ... i i e e 6F2- 9
LYo T o) o 6F2- 9
0 T |7 3 o 6F2-10
N LT T W o T T ==t o T 6F2-12
TIGHTENING TORQUE SPECIFICATIONS ... ... . s 6F2-13

SPE I AL TOOL S .. i i i e e e e e 6F2-13

6F2



6F2-2 IGNITION SYSTEM (FOR J20 AND H25 ENGINE})

GENERAL DESCRIPTION

The ignition system is a direct ignition system. It consists of the parts as described below and has an electronic
ignition control system.
¢ ECM (or PCM)
It detects the engine condition through the signals from the sensors, determines the most suitable ignition timing
and time for electricity to flow to the primary coil and sends a signal to the igniter (in ignition coil assembly).
® |gnition coil assembly (including an igniter and an ignition coil)
The ignition coil assembly has a built-in igniter and ignition coil which turns ON and OFF the primary current of
the ignition coil according to the signal from ECM (or PCM). When the ignition coil primary current is turned OFF,
a high voltage is induced in the secondary wiring. One ignition coil is in charge of ignition of one cylinder only.
® Spark plug and noise suppressor )
® CMP sensor, TP sensor, ECT sensor and MAF sensor
For their details, refer to SECTION 8E1 (For J20 engine) or 6E2 (For H25 engine).
Thisignition system does not have a distribuior and high-tension cords but each cylinder has anignition coil assem-
bly (igniter and ignition coil) and the secondary voltage which occurred in the ignition coil is sent to the spark plug
directly. Also, the signal(s) are sent from the CMP sensor to ECM (or PCM) so as to contro! each ignition coil inde-
pendently through the igniter (in ignition coil assembly).

For J20 engine For H25 engine
1 B8l BW 5
3 @
5 =B BN 5 A_I 2 B
3 BW 6
N ; _w] r
BW 6 19 By 1 11 R
. [/ ooy <] ey
{ AT 10
Br —1 P
D5(024)¢ ===
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iy VTR ,? h
o3z fr—= 51y SRl N =
(023)7 — B g~
10 D119
A ] -8
-h 10
D13(D22) & B j‘ILfi\_" g BrrY o w
i ° S,
¢ B < o 10
orz2y gt Nieca i
™9 D23 Br/R i’—
S
B/O} ¥ ) ~11 o
=
D11(D26)& gl _BVB____ 43 L
I F,_ o224 B/Br Pl
D22(D28) v ™~ 4 [ ~ 12
B/O
I~ ”
YiG
B9
4 BI/B 13
B10 Y/BI
NOTE: B20 I GriY
For terminal numbers in above wiring diagram, refer B21
to SECTION 6E1 in the case of J20 type engine and
SECTION 6E2 in the case of H25 type engine.
1. Toignition switch 6. lgnition coil assembly (For No.1 cylinder) 1. Ignition coil assembly (For No.5 cylinder)
2. “IG-COIL METER” fuse 7. Ignition coil assembly (For No.2 cylinder) 12. Ignition coil assembly {(For No.6 cylinder)
3. ECM (or PCM) 8. Ignition coil assembly (For No.3 eylinder) 13. To main relay
4. CMP sensor 9. Ignition coil assembly {For No.4 cylinder)
5. Noise suppressor 10. Spark plug
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COMPONENTS

For J20 engine

For H25 engine

1. Ignition coil assembly (igniter and ignition coil)
NOTE: 2. Monitor coupler (%)
Above figure shows left hand steeting vehicle. 3. CMP sensor
For right hand steering vehicle, parts with (*) are g- E‘g‘:ﬂe Supprassay
installed at the other side. y or PCM) ()

6. Spark piug
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® Loose connection or disconnection of or lead

DIAGNOSIS
Condition Possible Cause Correction
Engine cranks, but will not No spark
start or hard to start ® Blown fuse for ignition coil assembly Replace

Connect securely

wire

® Faulty spark plug(s) Adjust, clean or replace
® Fauity ignition cail assembly (s) Replace
® Faulty CMP sensor Replace
e Faulty ECM {or PCM) Replace
¢ Maladjusted ignition timing Adjust

Poor fuel economy or engine | & Incorrect ignition timing Adjust

performance ¢ Faulty spark plug(s) Adjust, clean or replace
® Faulty ignition coii assembly (s) Replace
® Faulty CMP sensor Replace
e Faulty ECM {(or PCM) Replace

DIAGNOSTIC FLOW TABLE
STEP ACTION YES NO
1 Was “Engine Diagnostic Flow Table” in SECTION 6 Go to Step 2. Go to "Engine Diag-

performed?

nostic Flow Table” in

1) Check ignition coil assembiy power supply {“B/W"
wire) circuit for open and shont.
Are circuits in good condition?

SECTION 6.
2 Ignition Spark Test Go to Step 9 on the Go to Step 3.
1) Check all spark plug for condition and type, refer- | next page.
ting to “Spark Piug” in this section.
2) If OK, perform ignition spark test, referring to
“Ignition Spark Check” in this section.
Is spark emitted from all spark plugs?
3 Diagnostic Trouble Code (DTC) Check Go to applicable flow | Go to Step 4.
1) Check DTC stored in ECM (or PCM), referring to table corresponding
“Diagnostic Trouble Code (DTC)} Check” in to that code No. in
SECTION 6E1 or 6E2. SECTION 6E1 or
Is DTC stored? 6E2.
4 Electrical Connection Check Go to Step 5. Connect securely.
1) Check ignition coil assemblies for electrical con-
nection.
Are they connected securely?
5 Ignition Coil Assembly Power Supply And Ground Go to Step 6 on the Repair or replace.
Circuit Check next page.
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STEP ACTION YES NO
6 A Known-good Ignition Coil Assembly Substitution | Replace ignition coil | Go to Step 7.
1) Substitute a known-goad ignition coil assembly | assembly.
and then repeat Step 2.
Is check resuit of Step 2 satisfactory?
7 CMP Sensor Check Go to Step 8. Tighten CMP sensor
1) Check CMP sensor. bolt, replace CMP
For J20 engine sSensot.
Refer to Step 5 and 6 of “Diagnostic Flow Table
Code 42” in SECTION 6E1.
For H25 engine
Refer to Step 2 and 3 of “Diagnostic Flow Table
Code 42" in SECTION 6E2.
Is check result satisfactory?
8 Ignition Trigger Signal Circuit Check Substitute a known- | Repair or replace.
1) Check ignition trigger signal {“Br”, “Br/B”, good ECM (or PCM)
“Br/Y”, “Br/W”, (“Br/R") and (“B/Br”) wires) and then repeat Step
circuits for open, short and poor connection. 2 on the previous
Are circuits in good condition? page.
8 Ignition Timing Check System is in good Check CMP sensor,
1} Check initial ignition timing and ignition timing condition. input signals related
advance, referring to “Ignition Timing Check to ignition system
And Adjustment” in this section. and (LLH bank)
Is check result satisfactory? exhaust camshaft
installation.
For J20 engine IGNITION SPARK CHECK

1) For H25 engine, remove surge tank cover.
2) Disconnect injector coupler.

WARNING:

Without disconnection of injector coupler, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

1. Injector coupler




6F2-6 IGNITION SYSTEM (FOR J20 AND H25 ENGINE)

For J20 engine

1. ignition coil assembly
2. Sparkplug

1. SUZUKI scan tool (Tech 1)
2. bLC

3) Remove spark plug and check it for condition and type, referring
to “Spark Plug” under “On-Vehicle Service” later in this section.

4) It OK, connect ignition coil coupler to ignition coil assembly and
connect spark plug to ignition coil assembly. Ground spark plug.

5) Crank engine and check if each spark plug sparks.
If no spark is emitted, inspect the related parts as described un-
der “Diagnosis” earlier in this section.

6) Afterchecking, install spark plug, referring to “Spark Plug” under
“On-Vehicle Service” later in this section.

7} Connect injector coupler.

8} For H25 engine, instail surge tank cover.

IGNITION TIMING CHECK AND ADJUSTMENT

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T model), and
set parking brake.

1) Start engine and warm it up to normal operating temperature.

2) Make sure that all of electrical loads except ignition are switched
off.

3) Check to be sure that idle speed is within specification.
Referto SECTION 6E1 (for J20 engine) or E2 (for H25 engine).

4} [Using SUZUKI scan tool (Tech 1)]
Connect SUZUKI scan tool (Tech 1) to DLC with ignition switch
OFF, restart engine and fix ignition timing by using fixed spark
mode of SUZUKI scan tool (Tech 1).

Special Tool

(A): 09931-76011 (Tech 1)

(B): 09931-96020 (16/12 pin DLC adapter)
(C): Mass storage cartridge
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Q 1. Monitor coupler

3. Ground terminal
4. Testswitch terminal

2. Timing mark
3. Timing mark on crankshaft pulley

For J20 engine

[Not using SUZUKI scan tool (Tech 1)]

i) Remove monitor coupler cap.

ii) Ground test switch terminal in monitor coupler by using ser-
vice wire so that ignition timing is fixed on initial one.

5) Set timing light to ignition harness for No.1 cylinder.
6) Using timing light, check that timing observed from viewpoint is
within specification.

Initial ignition timing of viewpoint

(test switch terminal grounded): 5 + 1° BTDC
For J20 engine

Ignition order: 1-3-4-2

For H25 engine

Ignition order: 1-6-5-4-3-2

Special Tool
(A): 09930-76420

7) Ifignition timing is out of specification, loosen flange bolt(s), ad-
just timing by turning CMP sensor while engine is running, and
then tighten bolt(s).

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 1b-ft)

8) After tightening bolt(s), recheck that ignition timing is within
specification.
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9) {Using SUZUKI scan tool {Tech 1}]
After checking and/or adjusting, end fixed spark mode of SU-
ZUKI scan tool (Tech 1).
[Not using SUZUKI scan tool (Tech 1}]
After checking and/or adjusting, disconnect service wire from
monitor coupler.

CAUTION:

Driving with test switch terminal grounded will cause
damage to catalyst. Be sure to disconnect service wire
after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

. 10) With engine idling (throttle valve closed and vehicle stopped),
3 check that ignition timing is about BTDC 12° =16° for J20 en-
gine or BTDC 11° — 15° for H25 engine (shown in the figure).
Also, check that increasing engine speed advances ignition
timing.

If above check results are not satisfactory, check TP sensor,
test switch terminal circuit and ECM (or PCM).

For J20 engine

1. Viewpoint
2. Timing mark
3. Timing mark on crankshaft
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For J20 engine

1. Ignition coil bolt
2. Ignition coil assembly

1. Ignition coil bolt
2. [gnition ¢oil
3. Spark plug

ON-VEHICLE SERVICE

IGNITION COIL ASSEMBLY (IGNITER AND
IGNITION COIL)

REMOVAL

1) For H25 engine, remove ignition coil cover.

2) Disconnect ignition coil couplet.

3) Remove ignition coil bolt, and then pull out ignition coil assem-
bly.

INSTALLATION
Install in reverse order of removal.

SPARK PLUG

REMOVAL

1) For H25 engine, remove ignition coil cover.

2) Disconnect ignition coil coupler.

3) Remove ignition coil bolt, and then pull out ignition coll assem-
bly.

4) Remove spark plug.

INSPECTION

Inspect them for electrode wear, carbon deposits and Insulator
damage.

If any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plug.

Spark plug type: NGK BKR6E-11
DENSO K20PR-Ut1

Spark plug air gap “a”: 1.0 — 1.1 mm (0.039 — 0.043 in.)
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INSTALLATION

For J20 engi
or 120 engine 1) Install spark plug and tighten them to specified torque.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.0 Ib-ft)

2) Install ignition coil assembly securely.
3) Tighten ignition coil bolt, and then connect ignition coil coupler.
4) For H25 engine, install ignition coil cover.

1. Ignition coil bolt
2. Ignition coil assembly
3. Spark plug

CMP SENSOR

CAUTION:
Disassembly is prohibited. If anything faulty is found, re-
place as an assembly unit.

REMOVAL
1) Disconnect CMP sensor coupler.
2) Remove CMP sensor by removing bolt(s).

1. CMP sensor
2. CMP sensor coupler

3. Bolt
1 INSTALLATION
2
= NOTE:
- After installing CMP sensor, adjust ignition timing. (Refer to
ﬂ/',’ “Ignition Timing Check And Adjustment” in this section).
(3

1} Install a new O-ring with engine oil applied to CMP sensor.

1. CMP sensor
2. Q-ring
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2) Install CMP sensor to camshatt.
Fit the dog of CMP sensor coupling into the slots of camshaft,
when installing. The dogs of CMP sensor coupling are offset.
Therefore, if the dogs can not be fitted into the slots, turn the
CMP sensor shaft by 180 degree and try again.

1. CMP sensor

2. CMP sensor coupling
3. Camshait

A: Slot ofiset

For J20 engine 3) Tighten CMP sensor bolts.

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 Ib-ft)

4) Connect CMP sensor coupler.

1. CMP sensor
2. CMP sensor coupler
3. Bolt
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For J20 engine

1. Moise suppressor
2. Engine hamess

NOISE SUPPRESSOR

REMOVAL
1) Disconnect coupler of noise suppressor.
2) Remove noise suppressor.

INSPECTION

Using ohmmeter, check to be sure that capacitor {condenser) in
noise suppressor is not conductive.

If check result is not satisfactory, replace noise suppressor.

INSTALLATION
For installation, reverse removal procedure.
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- TIGHTENING TORQUE SPECIFICATIONS

. . Tightening Torque
Fastening portion
N'm kg-m Ib-ft
Spark Plug 25 2.5 18.0
CMP sensor bolt 15 1.5 11.0

- SPECIAL TOOLS

Storage case
Operator’s manual
Tech 1A

DLC cable

Test lead/probe
Power source cable
DLC cable adapter
Self-test adapter

ONZO LN

| P |

09930-76420 09831-76011 09931-96020
Timing light {Dry cell type) Tech 1 (scan tool) kit 16/12 pin DLC adapter

Mass storage cartridge




CRANKING SYSTEM 6G-1

SECTION 6G

CRANKING SYSTEM
(0.9 kW and 1.2 kW Reduction Type)

NOTE:
Starting motor vary depending on specifications, etc.
Therefore, be sure to check model and specification of the vehicle being serviced before replacing parts.

CONTENTS

GENERAL DESCRIPTION ... i i e e e e e e e e e 6G- 2
CranKiNg CIrCUIL . . .. ittt e e e e 6G- 2
StartiNg Motor G CUIt .. oo i e e e e 6G- 2
SN MOtOr . ..o e e e e 6G- 3
D AN O SIS ... .. e e e e 6G- 4
UNIT REPAIR OVERHAUL . ... . e e e e e 6G- 6
Dismounting and Remounting . ...t e e e e 6G- &
I 22T 2T Ty ] o 6G- 6
REaS MDY .o 6G-10
1T o= o U o 6G-12
P OMMANGCE Tt . . .. e e 6G-16
P I St Lo e e e 6G-16
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6G-2 CRANKING SYSTEM

GENERAL DESCRIPTION
CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wiring. These com-
ponents are connected electrically. -
Only the starting motor will be covered in this section.

STARTING MOTOR CIRCUIT

® The magnetic switch coils are magnetized when the ignition switch is closed.

® The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel gear
and the magnetic switch main contacts to close, and cranking takes place.

e When the engine starts, the pinion over-running clutch protects the armature from excessive speed until the
switch is opened, at which time the return spring causes the pinion to disengage.

M/T: Nothing ]
To distributor |—] AST: Shift lever switch
Magnetic switch — /
Hold-in coil Magnetic switch Contacts - Q‘L W
Plunger -
l % T J

Pinion drive lever \
I

ignition &
Starting motor

—
I

Battery

. . = Starting motor
Pinion & Over-running v
clutch

e
v

4]"




CRANKING SYSTEM 6G-3

STARTING MOTOR

The starting motor consists of parts shown in below and has permanent magnets mounted in starting motor yoke
(frame).

The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they will be
protected against possible dirt and water splash.

NOTE:

o Make sure to apply grease hefore assembly where so indicated “A” in the figure below.
e Spare parts have been lubricated.

22 1

20 19

18 17 i4 15 12 6

1. Front housing 9. Plate 17. Yoke

2. Bush 10. Seal rubber 18. Armature
“A™  Apply grease (99000-25010) 3. Snapring 11. Magnetic switch 19. Brush

4. Pinion stop ring 12. Ball 20. Brush holder

5. Pinicn gear 13. Internal gear 21. Rearbracket

6. Over-running clutch 14. Planetary carrier shaft 22. Rearbush

7. Lever 15. Planetary gear 23. Brush spring

8. Plunger 16. Packing
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DIAGNOSIS

Possible symptoms due to starting system trouble would be as follows:
# Starting motor does not run (or runs slowly)

® Starting motor runs but fails to crank engine

¢ Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies.....in battery, wiring har-
ness, (including starting motor switch), starting motor or engine.

Do not remove motor just because starting motor does not run. Check following items and narrow down scope of

possible causes.
1} Condition of trouble

2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor terminals

3) Discharge of battery

4) Mounting of starting motor

Condition

Possible Cause

Correction

Motor not running

No operating sound of magnetic switch

o Shift lever switch is notin P or N, or
not adjusted {(A/T)

# Battery run down

¢ Battery voltage too low due to battery
deterioration

® Poor contact in battery terminal connection
® | oose grounding cable connection
® Fuse set loose or blown off

& Poor contacting action of ignition
switch and magnetic switch

¢ Lead wire coupler loose in place

¢ Open-circuit between ignition switch
and magnetic switch

® Open-circuit in pull-in coil
® Brushes are seating poorly or worn down

Shift in P or N, or adjust
switch.

Recharge battery.
Replace battery.

Retighten or replace.
Retighten,

Tighten or replace.
Replace.

Retighten.
Repair.

Replace magnetic switch.
Repair or replace.

® Poor sliding or plunger and/or pinion Repair.
Operating sound of magnetic switch

heard

® Battery run down Recharge battery.

¢ Battery voltage too low due to battery
deterioration

® Loose battery cable connections

® Burnt main contact point, or poor
contacting action of magnetic switch

® Brushes are seating poorly or worn down
¢ Weakened brush spring

Replace battery.

Retighten.
Replace magnetic switch.

Repair or replace.
Replace.
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Condition

Possible Cause

Correction

Motor not running

® Burnt commutator
® Layer short-circuit of armature
o Crankshaft rotation obstructed

Replace armature.
Replace.
Repair.

Starting motor running
but too slow (smail torque)

If battery and wiring are satisfactory,
inspect starting motor

¢ Insufficient contact of magnetic switch
main contacts

& Layer shont-circuit of armature
® Disconnected, burnt or worn commutator

® Worn brushes
¢ Weakened brush springs
® Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.

Repair commutator or
replace armaiure.

Replace brush.
Replace spring.
Replace bush.

Starting motor running,
but not ¢cranking engine

o Worn pinion tip

® Poor sliding of over-running clutch
e Qver-running clutch slipping

e Worn teeth of ring gear

Replace over-running clutch.
Repair.
Replace over-running clutch.

Replace flywheel (M/T) or
drive plate (A/T).

Noise

® Abnormally worn bush
& Worn pinion or worn teeth of ring gear

® Poor sliding of pinion (failure in return
movement)

¢ Worn internal or planetary gear teeth
® Lack of oil in each part

Replace bush.

Replace over-running cluich,
flywheel {(M/T) or drive
plate (A/T).

Repair or replace.

Replace.
Lubricate.

Starting motor does not
stop running

e Fused contact points of magnetic switch

e Short-circuit between turns of magnetic
switch coil {layer short-circuit)

¢ Failure of returning action in ignition
switch

Replace magnetic switch.
Replace magnetic switch.

Replace.
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1. Magnetic switch
2. Front housing
3. Yoke

\ 1. Magnetic switch

2. Protector

LI

1. Magnetic switch
2. Spring
3. Plunger

UNIT REPAIR OVERHAUL
DISMOUNTING AND REMOUNTING

Use foliowing procedure to remove starter:

1) Disconnect negative battery lead at battery.

2) Disconnect magnetic switch lead wire and battery cable from
starting motor terminals.

3) Remove two starting motor mount bolts.

4) Remove starting motor.

5) To install, reverse the above procedure.

DISASSEMBLY

NOTE:

¢ Before disassembling starting motor, be sure to put match
marks at two locations (A & B) as shown in figure left so that
any possible mistake can be avoided.

¢ Do not clamp yoke in a vise or strike it with a hammer during
repair operations.

1) Remove protector (if equipped) and magnetic switch.

NOTE:
Don’t disassemble this switch. If defective, replace as a com-
plete assembly.
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1. Planetary gear
2. Packing

1. Sealrubber
2. Plate

1. Shaftassy
2. Lever

1. Snapring
2. Pinion stop ring
3. Over-running clutch
assembly 1

¥ 2

-3

2) Remove bolts shown in left figure, then separate reduction gear
assembly from starting motor assembly.

3} To overhaul reduction gear assembly, remove packing and plan-

etary gears.

4) Remove seal rubber and plate.

5) Remove shait assembly with lever.

6) Loosen pinion stop ring fixed by snap ring.
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1. Internal gear
2. Snapring
3. Pinion stop ring
4. Qver-running clittch

1. Rear bracket
2. Armature
3. Yoke

1. Armature
2. Yoke
3. Ball

1. Rear bracket
2. Brush holder

7) Remove snap ring, then pull out pinion stop ring and over-run-
ning clutch and internal gear.

Special Tool
(A): 09900-06107

8) Remove rear bracket and brush holder.

9) Remove armature from yoke and then ball from the end of ar-
mature shaft.

10} Remove brush hoider from rear bracket.
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1. Rearbush
2. Rear bracket cap
3. Rear bracket

11) Remove brush springs and brushes.

12) Remove rear bracket cap, and then remove rear bush, as re-
quired.
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REASSEMBLY

CAUTION:

New oilless bearing have been lubricated when they are
supplied as spare parts. DO NOT wash with grease dissolv-
ing solvent nor lubricate them with other lubricant.

1) Inspect component parts (Refer to page 6G-12) and replace
with new ones as necessary.

2) Apply grease (Refer to page 6G-3).

3) Install armature to yoke.

4) Install brushes and brush springs to brush holder.

5) Install brush holder to armature while pushing 4 brushes out-
ward.

1. Brush
2. Brush spring
3. Brush holder

6) Install rear bush and then rear bracket cap.
7) Install rear bracket.
8) Tighten brush holder screws.

1. Rear bracket
2. Brush holder screws

1, Over-running clutch 9) Install over-running clutch assembly to gear shaft, using care
2. Pinion stop ring . . . . o .
3. Snap ring for installing direction of pinion stop ring.

4, Gear shaft
2 l—

10} Insert shaft ass'y into front housing with lever positioned as
shown left figure.

1. Shaft ass'y
2. Lever
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11) Install packing so that cuts in packing align with holes for
through bolts in front housing.
12) Instali plate and seal rubber to front housing.

1. Packing

2. Planetary gear
3. Bolthole

4. Sealrubbar

13} Apply grease to ball and install ball into shaft hole.

1. Ball

. Bolts 14) Install yoke, armature, brush holder and rear bracket to front
2. Reduction gear assembly housing by aligning match marks provided before removal.
15} Tighten through bolts.

16) Install magnetic switch assembly and protector (if equipped).
Connect wire (switch to motor} to switch terminal.

17} Upon completion of assembly, carry out PERFORMANCE
TEST. {Refer to page 6G-16.)

1. Magnetic switch
2. Protector
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INSPECTION

1. PLUNGER
Inspect plunger for wear. Replace if necessary.

2. MAGNETIC SWITCH
Pushin plunger and release it. The plunger should return quickly
to its original position. Replace if necessary.

® Pull-In Coil Open Circuit Test
Check for continuity across magnetic switch ‘S’ terminal and
‘M’ terminal. If no continuity exists, coil is open and should be
replaced.

¢ Hold-In Coil Open Circuit Test
Check for continuity across magnetic switch ‘S’ terminal and
coil case. If no continuity exists, coil is open and should be re-
placed.

3. ARMATURE SHAFT BUSH
inspect bush for wear or damage. Replace if necessary.
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4. BRUSH
® Check brushes for wear.
Measure length of brushes and if below limit, replace brush.
Brush length

Standard 12.3 mm (0.44 in.)
Limit 7 mm (0.28 in.)
¢ Install brushes to each brush holder and check for smooth
movement.
5. SPRING

Inspect brush springs for wear, damage or other abnormal
conditions. Replace if necessary.

6. BRUSH HOLDER

¢ Check movement of brush in brush holder. if brush movement
within brush holder is sluggish, check brush holder for distor-
tion and sliding faces for contamination. Clean or correct as
necessary. _

® Check for continuity across brush positive terminal and
grounded brush holder. If continuity exists, brush holder is
grounded due to defective insulation and should be replaced.

7. ARMATURE
¢ Inspect commutator for dirt or burn. Correct with sandpaper or
lathe, if necessary.

#300~ 400
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1. Armature
3 2. V-block
3. Magnetic stand
4. Dial gaugs
4
| 1
2 2

CORRECT

INCORRECT"

1. Commutator segment
2. Insulator

¢ Check commutator for uneven wear with armature supported
on V-blocks. If deflection of dial gauge pointer exceeds limit,
repair or replace.

NOTE:
Below specification presupposes that armature is free
from bend. Bent armature must be replaced.

Commutater out of round
Standard : 0.05 mm (0.002 in.) or less
Limit : 0.4 mm {0.015 in.)

¢ [nspect commutator for wear. If diameter is below limit, replace
armature.

Commutator cutside diameter
Standard : 29.4 mm (1.16 in.)
Limit :28.8 mm (1.13in.)

® Inspect commutator for insulator depth. Correct or replace if
" below limit.

Commutator insulator depth “a”
Standard : 0.4 — 0.6 mm (0.015 - 0.023 in.)
Limit : 0.2 mm (0.008 in.)

¢ Ground Test
Check commutator and armature core. If there is continuity, ar-
mature is grounded and must be replaced.
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® Open Circuit Test
Check for continuity between segments. If there is no continuity
at any test point, there is an open circuit and armature must be
replaced.

8. GEARS
Inspect internal gear and planetary gears for wear, damage or
other abnormal conditions. Replace if necessary.

9. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal conditions.
Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-

sary.

® Inspect spline teeth for wear or damage. Replace if necessary.
Inspect pinion for smooth movement.

10. FRONT HOUSING BUSH
Inspect bush for wear or damage. Replace if necessary.
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1. Terminal 'S’
2. Terminal ‘W’
3. Lead wire (switch to motor)

PERFORMANCE TEST

CAUTION:

Each test must be performed within 3 — 5 seconds to avoid
coil from burning.

1)} Pull-In Test
Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.,
If plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect lead wire from terminal M.

2} Hold-In Test
While connected as above with plunger out, disconnect nega-
tive lead from terminal ‘M’.
Check that piunger and pinion remain out.
_If plunger and pinion return inward, replace magnetic switch.

3} Plunger and Pinion Return Test
Disconnect negative lead from switch body.
Check that plunger and pinion return inward.
If plunger and pinion don’t return, disassemble and inspect start-
ing motor.

4) No-Load Performance Test
a) Connect battery and ammeter to starter as shown,
b) Check that starter rotates smoothly and steadily with pinion
moving out. Check that ammeter indicates specified current.

Specified current: 20A MAX. at 11V

NOTE:
Use wires as thick as possible and tighten each terminal ful-
ly.
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SPECIFICATIONS
1.2 KW type
1.2 kW type
Voltage 12 volts
Output 1.2 KW
Rating 30 seconds

Direction of rotation

Clockwise as viewed from pinion side

Brush length

12.3 mm (0.44 in.)

Number of pinion teeth 8
Performance Condition Guarantee
No load characteristic 1.0V 90 A mammtfrr?
2,500 rpm minimum
Load characteristic ‘ 7.5V 10.5 N'm (1.05 kg-m, 7.59 Ib-ft} minimum
Around 300 A 880 rpm minimum
at20 °C 760 A -
68 °F L. . oV maximum
(68 °F) ocked characteristic 4.0 19.5 N'm (1.95 kg-m, 14.1 lo-ft) minimum
Magnetic switch operating 8 volts maximurn
voltage
0.9 kW type
Voltage 12 volts
Output 0.9 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length 12.3 mm (0.44 in.)
Number of pinion teeth 8
Performance Condition Guarantee
No load characteristic 11.0V 90 A ma"“’"“."?
2,800 rpm minimum
Load characteristic 8V 4.8 N'm (0.48 kg-m, 3.5 Ib-ft) minimum
Around 200 A 1,260 rpm minimum
at20°C :
(68 °F) h o _ 550 A maximum
Locked characteristio &3Vl 422 Nim (1.22 kg-m, 8.9 Ib-ft)  minimum
Magnetic switch operating 8 volts maximurn
voltage
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REQUIRED SERVICE MATERIAL

MATERIAL

RECOMMENDED

SUZUKI PRODUCT USE

Lithium grease

® Front and rear bush.
® Plunger.

@ Pinion drive lever.

® Internal gear.

® Planetary carrier shaft.
® Planetary gear

o Ball

SUZUKI SUPER GREASE A
(99000-25010)

SPECIAL TOOL

09900-06107
Snap ring pliers
(Opening type)
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SECTION 6G1
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6G1-2 CRANKING SYSTEM

GENERAL DESCRIPTION
CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wiring. These com-
ponents are connected electrically as shown below.

Only the starting motor will be covered in this section.

To distributor

Holdincoi  Pullineoil  Magnetic switch -
Plunger p N
IG O
(o)
o
Pinion drive o
lever A
0
— BAT.T Ignition &
starter switch

] Magnetic switch
N —
—;é— contacts

Battery
J; Starting motor
v

Pinion & over
running clutch

v

<||:

STARTING MOTOR

The starting motor consist of parts shown following page and has field coils mounted in starting motor yoke (frame).
The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they will be
protected against possible dirt and water splash.

In the circuit shown above, the magnetic (motor) switch coils are magnetized when the ignition switch is closed.
The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel gear and
the magnetic switch main contacts to close, and cranking takes place. When the engine starts, the pinion overrun-
ning clutch protects the armature from excessive speed until the switch is opened, at which time the return spring

causes the pinion to disengage.
NOTE:

¢ Starting motor does not require lubrication except during overhaul.
¢ Make sure to apply grease before assembly where so indicated “A” in the figure below.
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. Diive housing cover
. Drive bush
. Drive housing
. Armature ring
. Armature stop ring
. Over running clutch
. Pinion drive lever
. Magnetic switch
., Commutater end cover
10. Brush spring

3 1. Brush holder
0 L 12. Brush

13. Washer

12 l 14, Commutator end bushing

OEo-IMN W=

15. Armature
X 16. Starting motor yoke
2 A: Hold-in coil
8: Pull-in coil

14

i \ /

“A” : Apply grease {99000-25010)
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Possible symptoms due to starting system trouble would be as follows:

DIAGNOSIS

¢ Starting motor does not run (or runs slowly)
® Starting motor runs but fails to crank engine

@& Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies ..... in battery, wiring

harness, (including ignition and starter switch), starting motor or engine.

Do not remove motor just because starting motor does not run. Check following items and narrow down scope of

possible causes.
1) Condition of trouble

2) Tightness of battery terminals (including ground cable connection on engine side) and starting motor terminais

3) Discharge of battery

4) Mounting of starting motor

Condition Possible Cause Correction
Motor not running No operating sound of magnetic
switch
® Battery run down Recharge battery,

¢ Battery voltage too low due to battery
deterioration

® Poor contact in battery terminal
connection

® | oose grounding cable connection

® Fuse set loose or blown off

® Poor contacting action of ignition switch
and magnetic switch

® Lead wire coupler loose in place

® Open-circuit between ignition switch
and magnetic switch

® Open-circuit in pull-in coil

® Poor sliding of piunger and/or pinion

® Shift lever switch is not in P or N,
or not adjusted (A/T)

® Brushes are seating poorly or worn
down

Replace battery.
Retighten or replace,
Retighten.

Tighten or replace.

Replace.

Retighten.
Repair.

Replace magnetic switch.
Repair.
Shift in P or N, or adjust switch.

Repair or replace.

Operating sound of magnetic switch

heard

# Battery run down

® Battery voltage too low due to battery
deterioration

® Loose battery cable connections

® Burnt main contact point, or poor
contacting action of magnetic switch

® Brushes are seating poorly or worn
down

¢ Weakened brush spring

® Burnt commutator

® Poor grounding of field coil

® Layer short-circuit of armature

® Crankshaft rotation obstructed

Recharge battery.
Replace battery.

Retighten.
Replace magnetic switch.,

Repair or replace.

Replace.

Replace armature.
Repait.

Replace.

Repair.




CRANKING SYSTEM 6G1-5

Condition

Possible Cause

Correction

Starting motor running
but too slow [small
torque)

If battery and wiring are satisfactory,

inspect starting motor

e Insufficient contact of magnetic switch
main contacts

e Layer short-circuit of armature

® Disconnected, burnt or worn
commutator

® Poor grounding of field coil

® Worn brushes

o Weakened brush springs

® Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.
Repair or replace.

Repair.
Replace brush.
Replace spring.
Replace bush.

Starting motor running,
but not cranking engine

e Worn pinion tip

® Poor sliding of over-running clutch
e Over-running clutch slipping

e Worn teeth of ring gear

Replace over-running clutch.
Repair.

Replace over-running clutch.
Replace flywheel (M/T) or drive
plate (A/T).

Noise

® Abnormally worn bush
e Worn pinion or worn teeth of ring gear

@ Poor sliding of pinion (failure in return
movement)
® Lack of grease in each part

Replace bush.

Replace over-running clutch or
flywheel (M/T), drive plate (A/T).
Repair or replace.

Lubricate.

Starting motor does not
stop running

® Fused contact points of magnetic
switch

® Short-circuit between turns of magnetic
switch coil (layer short-circuit)

¢ Failure of returning action in ignition
switch

Replace magnetic switch.
Replace magnetic switch.

Replace.
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UNIT REPAIR OVERHAUL

. Starting moter

. Clutch housing upper plate

. Transmission case

. Starting motor mounting bolt
. Starting motor mounting nut
. Magnetic switch lead wire

. Battery cable

1
2
3
4
5
]
7

DISMOUNTING

1) Disconnect negative battery lead at battery.

2) Disconnect magnetic switch lead wire and battery cable from
starting motor.

3) Remove starting motor mounting bolts and nut.

4} Remove starting motor.

REMOUNTING

Reverse the dismounting procedure.

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ff)
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. Magnetic switch
. Commutator end

M =

cover
. Yoke
. Drive housing

P

DISASSEMBLY

NOTE:

¢ Before disassembling starting motor, be sure to put match
marks at two locations (A and B) as shown in the left figure
so that any possible mistakes can be avoided.

¢ Do not clamp yoke in a vise or strike it with a hammer during
disassembling and reassembling.

1) Remove nut securing the end of field coil lead to terminal on the
head of magnetic switch.

2) Take off magnetic switch from starting motor body by removing
2 mounting screws.

NOTE:

Don’t disassemble this switch. If defective, replace as a
complete assembly.

3) Loosen 2 bolts and 2 screws to remove commutator end cover.
4) Separate drive housing and armature from yoke.

5) Draw brushes out of holder.
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1. Stopring
2. Snapring
3. Pinion gear
4. Clutch

o

I

#300~400

6) Draw off over running clutch, as follows:
(1) Draw stop ring toward clutch side.
(2) Remove armature ring and side off clutch.

REASSEMBLY

Assemble in reverse order of Disassembly, noting the following.

1) Apply grease. (Refer to page 6G1-3.)

2) Install pinion drive lever into drive housing, referringto 6G1-3 es-
pecially for its direction.

3) Upon completion of assembly, carry out “PERFORMANCE
TEST". (Refer to page 6G1-12.)

4) Tighten battery cable nut to specified torque. (Refer to page
6G1-6)

INSPECTION

1. ARMATURE
® Inspect commutator for dirt or burn. Correct with sandpaper or
lathe, if necessary.

® Check commutator for uneven wear. If deflection of diat gauge
pointer exceeds limit, repair or replace.

NOTE:
Below specification presupposes that armature is free from
bend. Bent shaft must be replaced.

Commutator out round
Standard: 0.05 mm {0.0019 in.) or less
Limit: 0.4 mm (0.015 in.)

¢ [nspect commutator for wear.
If below limit, replace armature.

Commutator outside diameter
Standard: 32.0 mm (1.26 in.)
Limit: 31.4 mm (1.24 in.)
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0.4-0.8mm
{0.015-0.023 in.)

Commutator
segments

Insulator

CORRECT

INCORRECT

e [nspect commutator for insulator depth. Correct or replace if be-
low limit.

Commutator mica depth
Standard: 0.4 - 0.6 mm (0.015 - 0.023 in.)
Limit: 0.2 mm (0.0078 in.)

e (Giround test
Check commutator and armature core. if there is continuity, ar-
mature is grounded and must be replaced.

® Open circuit test
Check for continuity between segments. If there is no continuity
at any point, there is an open circuit and armature must be re-
placed.

2. FIELD COIL
Ground test
Check continuity between brush and bare surface.
If there is continuity, field windings are grounded.
The yoke ass’y must be replaced.

3. BRUSH
Check brushes for wear. If below limit, replace brush.

Brush length
Standard: 17.0 mm (0.67 in.)
Limit: 11.5 mm (0.45 in.)
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4. BRUSH HOLDER
Check movement of brush in brush holder. If brush movement
within brush holder is sluggish, check brush holder for distortion
and sliding faces for correct contamination.
Clean or correct as necessary.
Clean for continuity across insulated brush holder (positive side)
and grounded brush holder (negative side).
If continuity exists, brush holder is grounded due to defective in-
sulation and should be replaced.

5. SPRING
Inspect brush spring for wear, damage or other abnormal condi-
tions. Replace if necessary.

Brush spring tension
Standard: 1.95 kg (4.3 Ib})
Limit: 0.9 kg (1.98 Ib)

6. DRIVE LEVER
Inspect drive lever for wear. Replace if necessary.

7. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal conditions.
Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-

sary.
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® |Inspect spline teeth for wear or damage. Replace if necessary.
Inspect pinion for smooth movement.

8. ARMATURE SHAFT BUSH
Inspect bushes for wear or damage. Replace if necessary.

9. MAGNETIC SWITCH
Push in plunger and release it. Plunger should return quickly to
its original position. Replace if necessary.

¢ Pull-in coil open circuit test
Check for continuity across magnetic switch ‘S’ terminal and
‘M’ terminal. If no continuity exists, coil is open and should be
replaced.

e Hold-in coil open circuit test
Check for continuity across magnetic switch ‘S’ terminal and
coil case. If no continuity exists, coil is open and should be re-
placed.
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PERFORMANCE TEST

CAUTION:

These tests must be performed within 3 - 5 seconds to avoid
coil from burning.

¢ PULL-IN TEST
Connect battery to magnetic switch as shown.
Check that pinion moves outward.
if pinion does not move, replace magnetic switch.

NOTE:

Before testing, disconnect field coil lead from Terminal
‘M.

¢ HOLD-IN TEST
While connected as left figure with pinion out, disconnect neg-
ative lead from terminal ‘M’.
Check that pinion remains out.
If pinion returns inward, replace magnetic switch.

¢ CHECK PINION RETURN
Disconnect negative iead from magnetic switch body.
Check that pinion returns inward.
If pinion does not return, replace magnetic switch.

¢ NO-LOAD PERFORMANCE TEST

‘BAT a) Connect battery and ammeter to starter as shown.

b) Check that starter rotates smoothly and steadily with pinion
moving out. Check that ammeter reads specified current.

Specified current: Less than 60 Aat 11.5V
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SPECIFICATIONS
Voltage 12 volts
Qutput 0.9 kW
Rating 30 seconds

Direction of rotation

Clockwise as viewed from pinicn side

Brush length

17.0 mm (0.67 in.)

Number of pinion teeth 8
Performance Condition Guaraniee
No load characteristic 11.5V B0 A mammgr.n
6600 rpm minimum
Around at . o9V 2.8 N.m (0.28 kg-m, 2.0 |b-ft)
L
20°C oad characteristic 150 A 1900 rpm minimum
(68°F) 500 A maximum
1
Locked rotor current 5V 11.3 N-m (1.13 kg-m, 8.2 Ib-ft) minimum
Magnetic switch operating voitage 8 volts maximum
REQUIRED SERVICE MATERIAL
MATERIAL RECOMMENDED USE

SUZUKI PRODUCT

Lithium grease

SUZUKI SUPER GREASE A
(99000-25010)

e Armature shaft.

e Over-running clutch,
e Commutator end cap.
® Drive lever.

09800-06107

Snap ring pliers
{Opening type)

SPECIAL TOOL
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SECTION 6H

CHARGING SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION
BATTERY |

The battery has three major functions in the electrical system.

e |t is a source of electrical energy for cranking the engine.

e It acts as a voltage stabilizer for the electrical system.

e [t can, for a limited time, provide energy when the electrical load
exceeds the output of the generator.

CARRIER AND HOLD-DOWN

The battery carrier should be in good condition so that it will support
the battery securely and keep it level.

Before installing the battery, the battery carrier and hold-down
clamp should be clean and free from corrosion and make certain
there are no parts in carrier.

To prevent the battery from shaking in its carrier, the hold-down
bolts should be tight enough but not over-tightened.

ELECTROLYTE FREEZING

The freezing point of electrolyte depends on its specific gravity.
Since freezing may ruin a battery, it should be protected against
freezing by keeping it in a fully charged condition. If a battery is fro-
zen accidentally, it should not be charged until it is warmed.

SULFATION

If the battery is aliowed to stand for a long period in discharged
condition, the lead sulfate becomes converted into a hard, crystal-
line substance, which will not easily turn back to the active material
again during the subsequent recharging. “Sulfation” means the re-
sult as well as the process of that reaction.

Such a battery can be revived by very slow charging and may be
restored to usable condition but its capacity is lower than before.

BUILT-IN INDICATOR (IF EQUIPPED)

The battery has a built-in temperature compensated indicator in the
top of the battery. This indicator is to be used with the following diag-
nastic procedure. When checking the indicator, make sure that the
battery has a clean top. A light may be needed in some poorly-lit
areas.

Three types of indication available under normal operation are as
foliows.

1. Green Dot
Battery is sufficiently charged for testing.

2. Dark
Battery must be charged before testing.
If there is a cranking complaint, battery should be tested as de-
scribed in Diagnosis section. Charging and electrical systems
should also be checked at this time.

3. Clear or Light Yellow

This means that fluid level is below the bottom of hydrometer. lis
possible cause is excessive or prolonged charging, a broken
case, excessive tipping or normal battery deterioration.

When the battery is found in such condition, it is possible that
high charging voltage is caused by the faulty charging system
and therefore, charging and electrical systems need to be
checked. If there is a trouble in cranking and its cause lies in the
battery, it should be replaced.
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CARE OF BATTERY

WARNING:

o Never expose battery to open flame or electric spark be-
cause of battery generate gas which is flammable and ex-
plosive.

# Do not aliow battery fluid to contact eyes, skin, fabrics, or
painted surfaces as fluid is a corrosive acid. Flush any
contacted area with water immediately and thoroughly.

¢ Batteries should always be kept out of reach of children.

1) The battery is a very reliable component, but needs periodical
attentions.
o Keep the battery carrier clean
® Prevent rust formation on the terminal posts
® Keep the electrolyte up to the upper level uniformly in all cells.

When keeping battery on vehicle over a long period of time, fol-

low instructions given below.

® Weekly, start the engine and run it until it reaches normal oper-
ating temperature with engine speed of 2000 to 3000 rpm.
Make sure all electric switches are off before storing the ve-
hicle.

® Recharge the battery twice a month to prevent it from dis-
charging excessively. This is especially important when ambi-
ent temperature is low.
The battery discharges even when it is not used, while ve-
hicles are being stored. Battery electrolyte can freeze and bat-
tery case can crack at cold ambient condition if battery is not
properly charged.

2) Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) terminal
post, tend to become corroded. The product of corrosion, or rust,
on the mating faces of conductors resists the flow of current.
Clean the terminals and fittings periodically to ensure good met-
al-to-metal contact, and grease the connections after each
cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery.
The simplest way to tell the state of charge is to carry out a
hydrometer test. The hydrometer is an instrument for measuring
the specific gravity (S.G.) of the battery electrolyte. The S.G. of
the electrolyte is indicative of the state of charge. Refer to
“DIAGNOSIS” of BATTERY in this section.
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GENERATOR

The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

The generator features are as follows:

® Solid state regulator is mounted inside the generator.

® All regulator components are enclosed into a solid mold.

* This unit along with the brush holder assembly is attached to the rear housing.

® The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the voltage
setting cannot be adjusted.

® The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two brushes

carry current through the two slip rings to the field coil mounted on the rotor, and under normal conditions will
provide long period of attention-free service.

® The stator windings are assembled on the inside of a laminated core that forms part of the generator frame.
¢ A condenser mounted in the rear housing suppresses radio noise.

NOTE:
The generator used in each vehicle is one of the following three types, depending on specification.

[60 A type] 1

-—s

' e &7

QO

[70 A and 85 A types]

[Sor]

1. Generator with regulator ass’y 5. Field coll (rotor coil}
2. 1.C. regulator 8. Charge indicator light
3. Statorcoll 7. Main switch

4. Diode 8. Battery
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[60 A type]

[70 A type]

[85 A type]

1. Pulley

2. Pulley nut
3. Roter fan

4, Stator coil
5. Stator core
6. Field coll

l—-m

3
+
+
11
SN
5
4

...........

T
Fn
7
12
B
4 3 7
/B

. Regulator

. Brush

. Rear end frame
. Drive end frame

Front housing

. Rear housing

l"ﬁ'ﬂl'l‘lUm

: Generator output (Battery terminal)
1 Dummy terminal

: Ground

: Field coil tarminal

: Ignition terminal

: Lamp terminal
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DIAGNOSIS

BATTERY

COMMON CAUSES OF FAILURE

A battery is not designed to last indefinitely; however, with proper

care, it will provide many years of service. If the battery performs

satisfactorily during test but fails to operate properly for no apparent

reason, the following are some factors that may point to the cause

of trouble:

® Accessories left on overnight or for an extended period without
the generator operating.

¢ Slow average driving speeds for short periods.

® Electrical load exceeding generator output particularly with addi-
tion of aftermarket equipment.

¢ Defects in charging system such as high resistance, slipping
drive belt, loose generator output terminal, faulty generator or
voltage regulator. Refer to “GENERATOR” in this “DIAGNOSIS”
section.

® Battery abuse, including failure {0 keep battery cable terminais
clean and tight or loose battery hold down.

® Mechanical problems in electrical system such as shorted or
pinched wires.

VISUAL INSPECTION

Check for obvious damage, such as cracked or broken case or cov-
er, that could permit loss of electrolyte. If obvious damage is noted,
replace battery. Determine cause of damage and correct as need-
ed.
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HYDROMETER TEST

The direct method of checking the battery for state of charge is to

carry outa high rate discharge test, which involves a special precise

voltmeter and an expensive instrument used in the service shops,

but not recommendable to the user of the vehicle.

At 20 °C of battery temperature (electrolyte temperature):

— The battery isin FULLY CHARGED STATE if the electrolyte S.G.
is 1.280.

— The battery is in HALF CHARGED STATE if the S.G. is 1.220.

— The battery is in NEARLY DISCHARGED STATE if the S.G. is
1.150 and is in danger of freezing.

As the S.G. varies with the temperature, if battery temperature is

not at 20°C (68°F), you have to correct your 8.G. reading (taken

with your hydrometer) to the value at 20°C (68°F) and apply the

corrected S.G. value to the three-point guide stated vaiue.

Forthe manner of correction, refer to the graph showing the relation

between S.G. value and temperature at the left.

How to use the temperature-corrected state-of-charge
graph

Suppose your S.G. reading is 1.28 and the battery temperature is
-5 °C (23°F). Locate the intersection of the =5 °C line and the 1.28
S.G. line.

The intersection is within the “A” zone (shaded area in the graph)
and that means CHARGED STATE.

To knew how much the battery is charged, draw a line parallel to the
zone demarcation line and extend it to the right till it meets with the
percentage scale. In the present example, the line meets at about
85% point on the percentage scale. Therefore, the battery is
charged up to the 85% level.
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[60 A type] GENERATOR

CAUTION:

* Do not mistake polarities of IG terminal and L terminal.

# Do not create a short circuit between I1G and L terminals.
Always connect these terminals through a lamp.

e Do not connect any load between L and E.

¢ When connecting a charger or a booster battery to vehicle
battery, refer to this section describing battery charging.

[70 A type]

Trouble in charging system will show up as one or more of following

conditions:

1) Faulty indicator lamp operation.

2) Anundercharged battery as evidenced by slow cranking or indi-
cator dark.

3) An overcharged battery as evidenced by excessive spewing of
electrolyte from vents.

Noise from generator may be caused by a locose drive pulley, loose

mounting bolts, worn or dirty bearings, defective dicde, or defective

stator.

[85 A type]

F : Field coil terminal
1G : Ignition terminal
L :Lamp terminal

B :Generator output

{Battery terminal)
D : Dummy terminal
E :Ground

FAULTY INDICATOR LAMP OPERATION

PROBLEM POSSIBLE CAUSE CORRECTION
Charge Iight _QOes not ¢ Fuse blown Check fuse.
light with ignition ON e Light burned out Replace light.

and engine off

¢ Wiring connection loose
¢ |C regulator faulty (60 A type only)

® [C regulator or field coil faulty
(70 A and 85 A types only)

® Poor contact between brush and
slip ring (70 A and 85 A types only)

Tighten loose connection.
Check generator
Check generator.

Repair or replace.

Charge light does not

go out with engine running
(battery requires

frequent recharging)

® Drive belt loose or worn
¢ |C regulator or generator faulty
& Wiring faulty

Adjust or replace drive belt.
Check charging system.
Repair wiring.
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Ammeter between generator (B)
terminal and batiery (+) terminal B

ML

Voltmeter between
generator (B) terminal

and ground.
1. Generator 4. Battery
2. Ammeter 5. Load
3. Voltmeter 6. Switch
[60 A type]
Volt
b 1604455
15.0+ 14.6
E)
1404 14 i
. 4.4
1 1
‘ ]
130d ! ; =13.4
-30°C  "20°C 120°C
(-22°F)  (BeF) ™" Temperali®e 5 4gopy
[70 A and 85 A types]
z 16.0I
L
G 15.5 }
= 15.2 15.1
=2 15,0 4
[®] 4 1
s f 14.4
a 145 L AL 14.4
E 14.0 143 14.3 g / (
(5 -
O 135 —
i 13.6
13.0
1
T

=30 0185 50 85 90 115 135
HEATSINK TEMPERATURE (°C)

UNDERCHARGED BATTERY

This condition, as evidenced by slow cranking or indicator clear

with red dot can be caused by one or more of the following condi-

tions even though indicator lamp may be operating normal.

Following procedure also applies to cars with voltmeter and amme-

ter.

1) Make sure that undercharged condition has not been caused by
accessories left on for extended period of time.

2) Check drive belt for proper tension.

3) If battery defect is suspected, refer to BATTERY section.

4} Inspect wiring for defects. Check all connections for tightness
and cleanliness, battery cable connections at battery, starting
motor and ignition ground cable.

5) Connect voltmeter and ammeter as shown in left figure.

Voltmeter
Set between generator B terminal and ground.

Ammeter
Set between generator B terminal and battery (+) terminal.

NOTE:
Use fully charged battery.

6) Measure current and voltage.

No-load Check
1) Run engine from idling up to 2,000 rpm and read meters.

NOTE:
Turn off switches of all accessories (wiper, heater etc.).

Standard current: 10 A maximum

Standard voltage: 14.4 - 15.0 V (at 20°C, 85°F) 60 A type
14.1 - 15.2 V (at 20°C, 68°F) 70 A and
85 A types

NOTE:

Consideration should be taken that voltage will differ some-
what with regulator case temperature as shown in left fig-
ure.
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[60 A type]
Volt
b 1601165
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Higher Voltage
If voltage is higher than standard value, check ground of brushes.
If brushes are not grounded, replace IC regulator.

Lower Voltage

[60 A type]

If voltage is below or in standard value, increase engine speed up
to 2000 — 2500 rpm soon after starting engine, and read maximum
value on ammeter immediately.

If current is less than 42 A, repair or replace generator.

[70 A and 85 A types]
If voltage is lower than standard value, proceed to following check.

2) Ground F terminal and start engine, then measure voltage at B
terminal as shown in left figure.
® Voltage is higher than standard value
It is considered that generator itself is good but IC regulator
has been damaged, replace IC regulator.
® Voltage is lower than standard value
Generator itself has problem, check the generator.

Load Check [70 A and 85 A types only]

1) Run engine at 2,000 rpm and turn on head light and heater mo-
tor.

2) Measure current and if it is less than 20 A (70A type) or 30 A (85
A type) repair or replace generator.

OVERCHARGED BATTERY

1) To determine battery condition, refer to BATTERY section.

2) If obvious overcharge condition exists as evidenced by exces-
sive spewing of electrolyte, measure generator B terminal volt-
age at engine 2000 rpm.

3) If measured voltage is higher than upper limit value, proceed to
disassembly section of generator service.

4) Check ground of brushes. If brushes are not grounded, replace
IC regulator. Then check field coil for grounds and shorts, refer-
ring to “INSPECTION” section.
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ON-VEHICLE SERVICE

BATTERY
JUMP STARTING IN CASE OF EMERGENCY
WITH AUXILIARY (BOOSTER) BATTERY

CAUTION:

If vehicle is manual transmission model and has a catalytic
converter, do not push or tow it to start. Damage to its emis-
sion system and/or to other parts may resulit.

Both booster and discharged battery should be treated carefuily
when using jumper cables. Follow procedure outlined below, being
careful not to cause sparks.

WARNING:
¢ Departure from these conditions or procedure described
below could result in:

(1) Serious personal injury (particularly to eyes) or proper-
ty damage from such causes as battery explosion, bat-
tery acid, or electrical burns.

(2)Damage to electronic components of either vehicle.

¢ Remove rings, watches, and other jewelry. Wear approved
eye protection.

¢ Be careful so that metal tools or jumper cables do not con-
tact positive battery terminal (or metal in contact with it)
and any other metal on vehicle, because a short circuit
could occur.

1) Set parking brake and place automatic transmission in PARK
(NEUTRAL on manual transmission). Turn off ignition, turn off
lights and all other electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled
water.

3) Attach end of one jumper cable to positive terminal of booster
battery and the other end of the same cable to positive terminal
of discharged battery. (Use 12-volt battery only to jump start en-
gine).

4) Attach one end of the remaining negative cable to negative ter-
minal of booster battery, and the other end 1o a solid engine
ground (such as exhaust manifold) at least 46 cm (18 in.) away
from battery of vehicle being started.

WARNING:
Do not connect negative cable directly to negative termi-
nal of dead battery.

5) Startengine of vehicle with booster battery and tumn off electrical
accessories. Then Start engine of the vehicle with discharged
battery.

6} Disconnect jumper cables in the exact reverse order.
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Battery

. Positive cable

. Negative cable

. Body ground bolt
. Retainer

Nut

WITH CHARGING EQUIPMENT

CAUTION:

When jump starting engine with charging equipment, be
sure equipment used is 12-volt and negative ground. Do not
use 24-volt charging equipment. Using such equipment can
cause serious damage to electrical system or electronic
parts.

DISMOUNTING

1) Disconnect negative cable.
2) Disconnect positive cable.
3) Remove retainer.

4} Remove battery.

HANDLING

When handling battery, following safety precautions should be fol-

lowed:

¢ Hydrogen gas is produced by battery. A flame or spark near bat-
tery may cause the gas to ignite.

¢ Battery fluid is highly acidic. Avoid spilling on clothing or other fab-
ric. Any spilled electrolyte shouid be flushed with large quantity
of water and cleaned immediately.

REMOUNTING
1) Reverse removal procedure.
2) Torque battery cables to specification.

NOTE:
Check to be sure that ground cable has enough clearance
to hood panel by terminal.

Tightening Torque
(a): 8.0 N'm {0.8 kg-m, 6.0 Ib-ft)
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. Generator belt

. Crankshaft pulley
. Radiator fan pulley
. Tension pulley

. Tensioner

[ S R

1. Generator belt
2. Tensioner
3. Tensioner bolt

GENERATOR
GENERATOR BELT

[G16 and H25 engines]
Refer to “COOLING FAN BELT” in SECTION 6B “ENGINE COOL-
ING”.

[J20 engine]

INSPECTION
e Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If any of above conditions are found replace generator belt.
® Check to make sure that tension indicators are as follows in the
left figure by using mirrot.
{a)If the tension indicator “B” is found to the left of the indicator
“A”, replace the generator belt.
(b)If new generator belt has been installed, indicator “A” should
be within “a” of the left figure.
If it isn’t, it means that belt is not installed properly.
Reinstall it propetly.

REMOVAL

WARNING:
Disconnect negative cable at battery before removing and

installing generator beit.

1) Loosen tensioner by turning the tensioner pulley clock wise.
2) While holding the tensioner and belt ioose, remove generator
belt.

INSTALLATION
1) Loosen tensioner by turning the tensioner pulley ciockwise.
2} While holding the tensioner, install generator belt.

NOTE:

¢ Make sure that the belt fits each pulley’s groove properly.

e After installing generator belt, perform checks described
above and make sure that tension indicator is within stan-
dard range.
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1. Battery 2. Negative (=) battery cable

1. Air cleaner
outlet hose
2, Canister

1. Generator
2. Coupler
3. “B"terminal

1. Upper generator bolt (Short)
2. Lower generator bolt {Long)
3. “B"terminal

UNIT REPAIR OVERHAUL

GENERATOR

DISMOUNTING
1) Disconnect negative (—) cable at battery.

2) Remove air cleaner outlet hose.
3) Remove canister from its bracket.

4) Disconnect “B” terminal wire and coupler from generator.

5) Remove generator beit. Referto SECTION 6B “ENGINE COOL-
ING” (G16 and H25 engines) or “GENERATOR BELT” (J20 en-
gine) in this section.

6) Remove generator.
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1. Upper generator bolt (Short)
2. Lower generator bolt (Long)
3. “B" terminal

2, (&)

REMOUNTING
1) Mount generator on the generator bracket.
2) Tighten generaior bolts.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

3) Install generator (cooling fan) belt. Refer to SECTION 6B “EN-
GINE COOLING” (G16 and H25 engines) or “GENERATOR
BELT” (J20 engine) in this section.

4) Install cooling fan belt (J20 engine only). Refer to SECTION 6B
“ENGINE COOLING”.

5) Connect “B” terminal wire and coupler to generator.

Tightening Torque
(b): 8.0 N-m (0.8 kg-m, 6.0 Ib-t)

6) Install canister.
7) Instali air cleaner outlet hose.
8) Connect negative (-) cable at battery.
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DISASSEMBLY [60 A type]

Pulley

. Front housing
Bearing
Retainer
Rotor

Stator

. IC regulator
. Rectifier

. Rear housing
. Brush

SopNooapp~

-

1 3 2 1) For easier reinstallation, provide match marks on both front and
rear housings as shown in left figure before separating them.

T
L:J\ 1. Front housing

2. Rear housing
3. Match marks

2) Remove housing bolts from generator.
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1. Rear housing
2. Stator core
3. Front housing
4. Lever

1 1. Pulley nut
2. Rotor
3. Cloth
4, Vise

1. Front housing
2. Retainer screw

3) Withleverinserted between stator core and front housing, sepa-
rate generator into front and rear sides.

4) Loosen pulley nut by using vise and take off pulley.

NOTE:

e When using vise, put clean cloth between roter and vise
s0 as not to cause damage to rotor.

® Be sure to hold the location A. Do not hold the location B
as it does not have enough structural strength.

5) Remove rotor from front housing.

8} When removing front bearing, remove bearing retainer screws
and retainer.
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7} When removing rear bearing, use oil hydraulic press.

1. Rearbearing

2. Qil hydraulic
press

3. General rod

4. General tool

8) Remove three screws and generator “B” terminal nut.

1. Scraw 3. "B”terminal
2. Generator “B” terminal nut

9) Unsolder stator leads and remove stator from rear housing and
regulator assembly.

1 1. Statorlead
{solder)

10) To remove brush, remove holder cover from brush holder and
I\, then disconnect brush wire from regulator terminal by using
soldering iron.

1. Brush holder
2. Solder
3. Brush spring
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DISASSEMBLY [70 A and 85 A types]

[70A type]

1. Pulley nut
2. Pulley
3. Drive end frame
4. Stator
5. Stud bolt
6. Drive end bearing
7. Bearing retainer
8. Rotor
9. End housing bearing
10. Bearing cover
11. Rear end frame
12, Rectifier
13. Insulator
14. Regulator
15. Brush
16. Brush holder
17. Rear end cover

[85 A type]

1. Pulley nut 12. Rear end frame

2. Pulley 13. Seal plate

3. Drive end irame 14. Reclifier

4. Stator 15. Insulator

5. Stud bolt 16. Regutator

6. Drive end bearing 17. Brush

7. Bearing retainer 18. Brush holder

8. Rotor 19. Brush holder cover

9. End housing bearing 20. Rear end cover

10. Bearing cover 21. Terminal plate

11. Wave washer




6H-20 CHARGING SYSTEM

1. Rear end cover =
2. Insulator 3. “B" terminal inner nut

1, IC regulator screws 3, Brush holder screws
2. 1C regulator 4. Brush helder assembly

1. Rectifier

1. Rubber insulator

2. Hexagonal box
wrench
3. Offset wrench

1} Remove “B" terminal inner nut and insulator.
2) Remove rear end cover.

3) Remove 2 screws and puil out brush holder assembly.
4) Remove 3 screws and IC regulator.
5) Remove brush holder cover from brush holder.

8) Remove 4 screws, 1 bolt and rectifier.

7) Remove 4 rubber insulators (85 A type only).

8) Hold shaft by using hexagonal box wrench and remove pulley
nut, and then pull out pulley.

CAUTION:

® To hold shaft, use hexagonal box. Duodecimal box may
cause slipping and consequential shaft or tool dam-
age.

® Do not attempt to hold pulley by using vise or pipe
wrench so as not to distort it.




CHARGING SYSTEM 6H-21

1. Rear end frame
2. Rotor shaft

3. Rear end frame nut

1. End housing bearing

2. Bearing puiler
3. Boaring cover

1. Stud bolt
2. Retaining plate

3. Drive end bearing
4. Stator

9) Remove 4 rear end frame nuts.
10) Drive out rear end frame with rotor tapping shaft lightly by using
plastic hammer.
11) Separate rear end frame from rotor evenly by using plastic
hammer.

CAUTION:
Do not hit shaft at slip ring side, when separating rotor
and rear end frame.

12) If required, use bearing puller to remove end housing bearing
and bearing cover.

CAUTION:
Care must be exercised so as not to distort cooling fan
blade while applying puller.

13) If required, remove 4 screws, retainer plate and then drive out
drive end bearing.

14) If required, remove stud bolts and then pull out stator.

NOTE:
Heating drive end frame may facilitate removal of stator.



6H-22 CHARGING SYSTEM
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INSPECTION [60 A type]

Rotor
1) Using.ohmmeter, check for continuity between slip rings of rotor.
If there is no continuity, replace rotor.

Standard resistance: 25-290Q

2) Using chmmeter, check that there is no continuity between slip
ring and rotor core. If there is continuity, replace rotor.

3) Check slip rings for roughness or scoring. If rough or scored, re-
place rotor.

Stator
1) Using ohmmeter, check all leads for continuity.
If there is no continuity, replace stator.

2) Using ohmmeter, check that there is no continuity between coil
leads and stator core. If there is continuity, replace stator.

Brush and brush holder
Check each brush for wear by measuring its length.
If brush is found worn down to service limit, replace brush.

Brush length “a”
Standard: 16 mm (0.63 in.)
Service limit: 2 mm (0.08 in.)



CHARGING SYSTEM 6H-23

Rectifier
' ‘ 1) Using ohmmeter, check continuity between each of upper and
[_:] lower rectifier bodies and each dicde lead.
Q f Check both directions by reversing probes of ohmmeter and

there should be only one-way continuity in each case.
If check result is not satisfactory, replace rectifier.

2) In the same manner as described in above step 1), check that
there is only one-way continuity between both leads of diode trio.

1. Rectifier
2. Diode lead

Condenser
@ Check condenser capacity.

BF _|| Condenser capacity: 0.5 uF

1. Rectifier
2. Condenser




6H-24 CHARGING SYSTEM

INSPECTION [70 A and 85 A types]

Rotor
® Using ohmmeter, check for continuity between slip rings of rotor.
If there is no continuity, replace rotor.

Standard resistance: About 2.9 Q

® Using ochmmeter, check that there is no continuity between slip
ring and rotor. If there is continuity, replace rotor.

e Check slip rings for roughness or scoring. If rough or scored, re-
place rotor.
Using a vernier caliper, measure the slip ring diameter.

Standard diameter: 14.2 - 14.4 mm (0.557 — 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

If the diameter is less than minimum, replace the rotor.

Stator
¢ Using ohmmeter, check all leads for continuity. If there is no conti-
nuity, replace stator.

® Using ohmmeter, check that there is no continuity between coil
leads and stator core. If there is continuity, replace stator.



CHARGING SYSTEM 6H-25

Brush and brush holder
g Check each brush for wear by measuring its length as shown. if

brush is found worn down to service limit, replace brush. Refer to
“Replace Brush” in this section.
-h’j Exposed brush length “a”
) L Standard: 10.5 mm (0.413 in.)
= ; Limit : 4.5 mm (0.351 in.
L] oastind
\'\

Rectifier

- o Positive Rectifier
1) Using an ohmmeter, connect one tester probe to the “B” termi-
nal and the other to each rectifier terminal.
2) Reverse the polarity of the tester probes and repeat step 1).
3) Check that one shows continuity and the other shows no conti-
nuity.
if there is continuity, replace the rectifier.

1. “B"terminal
2 2. Rectifier terminal

e Negative Rectifier
1) Using an ohmmeter, connect one tester probe to each nega-
tive terminal and the other to each rectifier terminal.
2) Reverse the polarity of the tester probes and repeat step 1}.
3) Check that one shows continuity and the other shows no conti-
nuity.
If there is continuity, replace the rectifier.

2 1. Negative terminal
2. Rectifier terminal

Bearing
e Check that drive and bearing is not rough or womn.

e Check that end housing bearing is not rough or worn.




6H-26 CHARGING SYSTEM

REPLACE BRUSH

[60 A type]
Refer to “DISASSEMBLY” and “REASSEMBLY"” of 60 A type.

[70 A and 85 A types]

1) Remove rear end cover and then brush holder.

2) Unsolder and remove the brush and spring.

3) Run the wire of a new brush through the spring and the hole in
the brush holder, and insert the spring and brush into the brush
holder.

4) Solder the brush wire to the brush holder at specified exposed
length.

Exposed length “a”: 10.5 mm (0.413 in.)

5) Check that the brush moves smoothly in the brush holder.
6) Cut off the excess wire.
7} Apply insulation paint to the soldered area.



CHARGING SYSTEM 6H-27

. Stator

1
2. Brush
3. Brush holder
5 4. Solder
4 5. Brush spring
1. Pulley nut
2. Rotor
3. Cloth
aail 4. Vise
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1. Rear housing
2. Wire

REASSEMBLY [60 A type]

Assemble in reverse order of DISASSEMBLY, noting the following.

1) Be sure to install brushes in the proper direction and solder
brush wires and stator leads.

2) Tighten generator pulley nut to specified torque.

Tightening Torque
(a): 118 N-m (11.8 kg-m, 85.5 Ib-ft)

NOTE:

¢ When using vise, put clean cloth between rotor and vise
so as not to cause damage to rotor.

e Be sure to hold the location A. Do not hold the location B
as it does not have enough structural strength.

3) Push brushes into brush holder, then support brushes by insert-
ing appropriate wire from hole of rear housing.

NOTE:

e After installing rotor, remove wire.

e Check to make sure that match marks on front and rear
housing are aligned.

¢ Do not apply grease to rear (rotor) bearing. Remove oil
completely if found in bearing box of rear housing.

4) Afterassembling generator, make sure that rotor turns smoothly.



6H-28 CHARGING SYSTEM

1. End housing bearing

2. Rotor 3. Bearing cover

1. Stud bolt
2. Retaining plate

4. Stator

1. Rotor 2. Drive end frame

2, Drive end frame

1. Rear end frame

1. Pulley

2. Hexagonal box
wrench

3. Offset wrench

REASSEMBLY [70 A and 85 A types]
1} If end housing bearing is removed, install it.
2) Check end housing bearing turns smoothly.

3) If stator is removed, install stator and tighten stud bolts.
4) If drive end bearing is removed, install it.
5) Check drive end bearing turns smoothiy.

Tightening Torque
(a): 8.8 N'm (0.88 kg-m, 6.5 Ib-ft)
(b): 2.6 N'm (0.26 kg-m, 2.0 Ib-ft)

6) Place drive end frame on pulley, and then install rotor to drive
end frame.

7) Install rear end frame to drive end frame.
8) Tighten 4 nuts to specified torque.

Tightening Torque
(a): 4.5 N'm (0.45 kg-m, 3.5 [b-ft)

9} Install pulley and tighten pulley nut with holding shaft by using
hexagonal box wrench to specified torque.

Tightening Torque
(a): 111 N-m (11.1 kg-m, 80.5 |b-ft)



CHARGING SYSTEM 6H-29

10) Install 4 rubber insulators.

1. Rectifier

11) Install rectifier.

CAUTION:

When installing rectifier, check to confirm that stator
leads have enough clearance with cooling fan blades.

Tightening Torque
(a): 2.0 N'm (0.2 kg-m, 1.5 Ib-ft)

(b): 3.9 N-m (0.39 kg-m, 3.0 Ib-ft)

12) Install brush holder cover to brush holder.

)

1. IC regulator
2. Brush holder
3. Rearend frame

APprox.
1 mm

1. Rear end cover
2. Insutator

3. “B" terminat Inner nut
4. Terminal plate (85 A type only)}

13) Place the IC regulator together with the brush holder horizon-
tally on the rear end frame.

14) Install the 5 screws until there is a clearance of approx. 1 mm
(0.04 in.) between the brush holder and connector.

Tightening Torque
(a): 2.0 N'-m (0.2 kg-m, 1.5 |b-ft)

15) Install rear end cover and terminal plate.
Tightening Torque

(a): 4.5 N'm (0.45 kg-m, 3.5 Ib-ft)

(b): 3.8 N'm (0.38 kg-m, 3.0 Ib-ft) (85 A type only)

18} Install insulator and tighten “B” terminal inner nut to specified
torque.

Tightening Torque
(c): 4.2 N'm (0.42 kg-m, 3.0 Ib-~ft)



6H-30 CHARGING SYSTEM

17) Make sure that rotor turns smoothiy.




CHARGING SYSTEM 6H-31

SPECIFICATIONS
BATTERY
NOTE:
The battery used in each vehicle is one of the following four types, depending on specification.
Battery type 38B20L 55B24L (S) 55D23L 75D23L
Rated capacity AH/5HR, 12 Volts 28 36 48 54
2.8 31 3.9 3.9
Electroyte L(US/imp.PY | (5 on/a08) | (6.55/5.46) | (8.24/6.86) | (8.24/6.86)
Electrolyte S.G. 1.28 when fully charged at 20°C (68°F)
GENERATOR
NOTE:
The generator used in each vehicle is one of the following three types, depending on specification.
Type 60 A type | 70 A type | 85 A type
Rated voltage 12V
Nominal output 60 A | 70 A | 85 A
Permissible max. speed 18000 r/min.
No-load speed 1300 r/min (rpm) 1250 r/min (rpm) | 950 r/min (rpm)
Setting voltage 14410 15.0V 13.6t10 144V
Permissible ambient o o
temperature —30to 90°C {22 to 194°F)
Polarity Negative ground
Rotation Clockwise viewed from pulley side

TIGHTENING TORQUE SPECIFICATIONS

) Tightening torque
Fastening
N-m kg-m Ib-ft
® Body ground bolt 8 0.8 6.0
® Generator mounting bolts and nut 23 2.3 16.5
¢ "B” terminal inner nut 4.2 0.42 3.0
¢ “B” terminal outer nut 8 0.8 6.0
60 A type 118 11.8 85.5
¢ Pulisy nut
70 A and 85 A types 111 11.1 80.5
® Rear end frame nuts
45 0.45 3.5
® Rear end cover nuts
¢ Rectifier "B” bolt 3.9 0.39 3.0
o Stator stud bolts 8.8 0.88 6.5
& Drive end bearing plate screws 2.6 0.26 2.0
& Rectifier screws
2.0 0.20 1.5
¢ Regulator and brush holder screws
e Terminal plate bolt 3.8 0.38 3.0




EXHAUST SYSTEM 6K-1

SECTION 6K

EXHAUST SYSTEM

NOTE:
Whether being equipped with three-way catalytic converter or not depends on regulations of each country.

CAUTION:
Be sure to use UNLEADED FUEL for the catalytic converter equipped vehicle. Use of LEADED FUEL
will affect performance of the catalytic converter adversely to a great extent.

CONTENTS
GENERAL DESCRIPTION ... ..o \tttnintninee ettt e et e et ae e ea e 6K-1
MAINTENANCE . ... ... ittt e ettt e ettt et 6K-2
ON-VEHICLE SERVICE .. .....\uitiuittntn ettt et ettt et a et e e e ea e 6K-3
GENERAL DESCRIPTION

The exhaust system of the vehicle consists of the exhaust manifold, exhaust No.1 pipe, exhaust No.2 pipe, muffier,
seals, gasket, etc. The three way catalytic converter is an emission control device added to the exhaust system
to lower the level of Hydrocarbon (HC), Carbon Monoxide (CO) and Oxides of Nitrogen (NOx) pollutants in the
exhaust gas.

NOTE:

Whether following systems (parts) are used in the particular vehicle or not depends on specifications.
Be sure to bear this in mind when performing service work.

¢ EGR control system

e EVAP canister, EVAP canister purge valve and vacuum hose

¢ Heated oxygen sensor or CO adjusting resister

o Three way catalytic converter

6K



6K-2 EXHAUST SYSTEM

1-1. Exhaust manifold {J20 engine)
1-2. Exhaust manifold {G16 engine}

1-3. Exhaust manifold (H25 engins: without WU-TWC)
1-4. Exhaust manifold (H25 engine: with WU-TWC}

2. Gasket

1. Exhaust No.1 pipe (G16 and J20 engines)

2. Exhaust No.1 pipe (H25 engine: without WU-TWC)
-3, Exhaust No.1 pipe (H25 engine: with WU-TWC)
A 4. Heated oxygen sensor

5. Gasket

6, Exhaust No.2 pipe

7. Gasket

8. Muffier

(a) 9. Rubber mounting

3
3
3

MAINTENANCE

WARNING:
To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service onthe ex-

haust system should be performed when the systemis cool.

At every interval of periodic maintenance service, and whenvehicle

is raised for other service, check exhaust system as follows:

e Check rubber mountings for damage, deterioration, and out of
position.



EXHAUST SYSTEM 6K-3

¢ Check exhaust system for leakage, loose connection, dent and
damage.
If bolts or nuts are loosened, tighten them to specified torque.
Refer to "ON-VEHICLE SERVICE” for torgue data.

¢ Check nearby body areas damaged, missing, or mispositioned
part, open seam, hole connection or any other defect which couid
permit exhaust fumes to seep into vehicle.

e Make sure that exhaust system components have enough clear-
ance from underbody to avoid overheating and possible damage
to passenger compartment carpet.

& Any defect should be fixed at once.

ON-VEHICLE SERVICE

WARNING:

To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)
(b): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

EXHAUST MANIFOLD

Refer to Section 6A1 (G16 engine), 6A2 (H25 engine) or 6A4 (J20
engine) for removal and installation procedures. Before installation,
check gasket and seal for deterioration or damage. Replace them
as necessary.

MUFFLER

CAUTION:

As muffler center pipe has three way catalytic converter in
it, it should not be exposed to any impulse. Be careful not
to drop it or hit it against something.

Refer to figure of previous page for removal and installation.
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