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FOREWORD

The information contained in this service manual
has been prepared for the professional automotive
technician involved in daily repair operations. In-
formation in this manual is divided into groups by
engine models. Each group is further divided to
address individual components within the group.
These groups contain general information, specifica-
tion, removal and installation, disassembly and
reassembly procedures for the components. The
first page of each group contains an alphabetical
index to assist in finding the location of the
component. The information, descriptions and spe-
cifications were in effect at the time this manual
was released.
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2 INTRODUCTION

EXPLANATION OF MANUAL CONTENTS

Maintenance and Servicing Procedures

(1) A diagram of the component parts is
provided near the front of each section in
order to give the reader a better under-
standing of the installed condition of
component parts.

(2 The numbers provided within the diagram
indicate the sequence for maintenance
and servicing procedures; the symbol I}
indicates a non-reusable part; the tighten-
ing torque is provided where applicable.

Classification of Major Maintenance/
Service Points

When there are major points relative to mainte-
nance and servicing procedures (such as essential
maintenance and service points, maintenance and
service standard values, information regarding the
use of special tools, etc.), these are arranged
together as major maintenance and service points
and explained in detail.

QAd: Indicates that there are essential points for
removal or disassembly.

$A¢: Indicates that there are essential points for
installation or reassembly.

Removal steps:
The part designation number corresponds
to the number in the illustration to indicate
removal steps.

Disassembly steps:
The part designation number corresponds
to the number in the illustration to indicate
disassembly steps.

Installation steps:

Specified in case installation is impossible
in reverse order of removal steps. Omit-
ted if installation is possible in reverse
order of removal steps. it

Reassembly steps: )
Specified in case reassembly is impossi-
ble in reverse order of disassembly steps.
Omitted if reassembly is possible In re-
verse order of disassembly steps.

Symbols for Lubrication, Sealants and
Adhesives

Information concerning the locations for lubrica-
tion and for application of sealants and adhesives
is provided, by using symbols, in the diagram of
component parts, or on the page following the
component parts page, and explained.

é . . Grease

{multipurpose grease unless there is
a brand or type specified)

,,,,, Sealant or adhesive

fluid or air conditioning compressor
oil

Gl
i ,,,,, Brake fluid, automatic transmission
®» Engine oil or gear oil
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INTRODUCTION 3

Indicates the
page number,

Indicates the
group num-
ber.

Indicates the
group title,

Indicates the
section title.

Denotes tightening
torque.

bBenotes - non-reusable’
part. 4

This number corresponds to the
number appearing in “Removal
steps”, “Disassembly steps”, “In-
stallation steps” or “Reassembly
steps”

Operating procedures, cautions,
etc. on removal, installation, dis-
assembly and reassembly are de-

TSB Revision
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INTRODUCTION

ENGINE MODEL TABLE = 1992

Engine Engine Displacement Type No. of Valves Vehicle Model
Series, Model Liters (cu.in.) (per cylinder)
4G1 4G15 1.5(92) in-line, SOHC 3 Mjrage
4G3 4G37 1.8(110) In-line, SOHC 2 ’ E;éﬂpse
4G61 1.6 (98) In-line, DOHC 4 Mirage
4G63 2.0(122) In-line, SOHC 2 Galant
4G6 4G63 2.0(122) In-line, DOHC 4 Galant, Eclipse
4G63 Turbo 2.0(122) In-line, DOHC 4 Galant, Exlipse
4G64 2.4(148) In-line, SOHC 2 Expo, Truck
4G9 4G93 1.8{110) In-line, SOHC 4 Expo LRV
6G72 3.0 (183) 60°V, SOHC 2 Diamante,
(per bank) Montero, Truck
BG7 6G72 3.0 (183) 60°V, DOHC 4 Diamante, 3000GT
(per bank)
6G72 Turbo 3.0 (183) 60°V, DOHC 4 3600GT
(per bank) ;
ENGINE MODEL TABLE - 1993
i
Engine Engine Displacement Type No. of Valves ; Vehicle Model
Series Model Liters (cu.in.) {per cylinder)
4G1 4G15 1.5(92) In-line, SOHC 3 Mirage
4G3 4G37 1.8(110) In-line, SOHC 2 Elipse
4G63 2.0(122) In-line, SOHC 4 Giélant
4G63 2.0(122) In-line, DOHC 4 Galant, Eclipse
4G6 4G63 Turbo 2.0(122) in-line, DOHC 4 q%lant, Exlipse
4G64 2.4(146) In-line, SOHC 2 Teuck
4G64 2.4 (146) Inline, SOHC 4 Expo-LRV, Expo
4G9 | 4G93 1.8 (110) In-line, SOHC 4 Mirage, Expo LRV
6G72 3.0{183) 60°V, SOHC 2 Diamante,
(per bank) Montero, Truck
6G7 6G72 3.0 (183) 60°V, DOHC 4 Djamante, 3000GT
(per bank) ‘
6G72 Turbo 3.0 (183) 60°V, DOHC 4 3000GT
(per bank)
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INTRODUCTION 5

SPECIAL TOOL NOTE

Please refer to the special tool cross reference chart which is located in the service manual at the beginning of
each group, for a cross reference from the MMC special tool number to the special tool number that is
available in your market.

TORQUE REFERENCES

General tightening torque is as shown in the following table.
The specific part tightening torque is shown at the beginning of each group.

Bolt with spring washer Flange bolt

Head mark 4 Head mark 7 Head mark 10 Head mark 4 Head ' mark 7
Size mm :
(dia. x pitch) Nm ft.Ibs. Nm ft.Ibs. Nm ft.Ibs. Nm ft.Ibs. Nm ft.lbs.
5x0.8 — - 5.0 4 - — - - 6.0 ’ 4
6x1.0 - - 9.0 7 13 9 - - 11 8
8x 1.25 11 8 18 13 30 22 14 0 | 24 | 17
10x1.25 20 14 34 25 60 43 30 22 50 1 36
12x 1.25 36 26 62 45 108 78 55 40 9 | 65
14x1.b b5 40 92 67 175 127 - - - —

NEW TIGHTENING METHOD - BY USE OF BOLTS TO BE TIGHTENED IN PLASTIC AREA

A new type of bolts, to be tightened in plastic area, is currently used in some parts of the engine. The
tightening method for the bolts is different from the conventional one. Be sure to observe the method
described in the text when tightening the bolts.

Service limits are provided for the bolts. Make sure that the service limits described in the text are Strictly

observed.

e Areas where the bolts are in use:
(1) Cylinder head bolts
(2) Main bearing cap bolts
(3) Connecting rod cap bolts

Remarks:
The bolts in {1) and (2) apply to the 4G6 <1993> and 4G93 engines.
The bolts in (3) apply to the 4G15, 4G6 <1993> and 4G93 engines.

e Tightening Method
After tightening the bolts to the specified torque, tighten them another 90° or 180" (twice 90"). The
tightening method varies on different areas. Observe the tightening method described in the text.

TSB Revision




6 INTRODUCTION

FORM-IN-PLACE GASKET 7

The engine has several areas where the form-in-place gasket (FIPG) is in use. To ensure that the gasket fuIIy
serves its purpose, it is necessary to observe some precautions when applying the gasket. Bead size,

continuity and location are of paramount importance. Too thin a bead could cause leaks. Too thick a bead, on
the other hand, could be squeezed out of location, causing blocking or narrowing of the fluid feed line. To
eliminate the possibility of leaks from a joint, therefore, it is absolutely necessary to ap, ly the gasket evenly
without a break, while observing the correct bead size.

The FIPG used in the engine is a room temperature vulcanization (RTV) type and is supplied in a 100-gram
tube (Part No. MD970389 or MD997110). Since the RTV hardens as it reacts with the moisture in the
atmospheric air, it is normally used in the metallic flange areas. The FIPG, Part No. MD970389, can be used
for sealing both engine oil and coolant, while Part No. 997110 can only be used fér engine oil sealing.

Disassembly

The parts assembled with the FIPG can be easily disassembled without use of a special method. In some
cases, however, the sealant between the joined surfaces may have to be broken by lightly striking with a
mallet or similar tool. A flat gasket scraper may be lightly hammered in between the joined surfaces. In this
case, however, care must be taken to prevent damage to the joined surfaces.

Surface Preparation

Thoroughly remove all substances deposited on the gasket application surfaces, using a gasket scraper or
wire brush. Check to ensure that the surfaces to which the FIPG is to be applied is flat.* Make sure that there
are no oils, greases and forelgn substances deposited on the application surfaces. Do’ not forget to remove
the old sealant remaining in the bolt holes.

Form-In-Place Gasket Application §

When assembling parts with the FIPG, you must observe some precautions, but the procedure is very simple
as in the case of a conventional precut gasket.

Applied FIPG bead should be of the specified size and without breaks. Also be sure to encircle the bolt hole
circumference with a completely continuous bead. The FIPG can be wiped away unless it is hardened. While
the FIPG is still moist (in less than 15 minutes), mount the parts in position. When the parts are mounted,
make sure that the gasket is applied to the required area only.

The FIPG application procedure may vary on different areas. Observe the procedure described in the text
when applying the FIPG.

‘
#

=

O e o
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11A-2 4G1 ENGINE — General Information

GENERAL INFORMATION
ENGINE SECTIONAL VIEW

Al

1 EN0086
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4G1 ENGINE - General Information
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11A-4 4G1 ENGINE ~ General Information

LUBRICATION SYSTEM
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4G1 ENGINE — General Specifications

GENERAL SPECIFICATIONS

ltems

Specifications

Type

Number of cylinders

Combustion chamber

Total displacement cm?{cu.in.)
Cylinder bore  mm (in.)

Piston stroke  mm (in.)
Compression ratio

Valve timing
( ): Camshaft identification mark
Intake valve
Opens BTDC

Closes  ABDC
Exhaust valve
Opens BBDC
Closes ATDC
Lubrication system
Oil pump type
Cooling system
Water pump type
EGR valve
Injector type and number
Injector identification No.
Fuel regulated pressure kpa (psi)
Throttle bore mm (in.)
Throttle position sensor
Closed throttle position switch

In-line OHV, SOHC
4

Pentroof type
1,468 (89.58)

75.5 (2.972)
82 (3.228)

9.2

(1 )*1 (6)*2
14" 15"
51" 53"
517 57"
14" 15"

Pressure feed, full-flow filtration
Trochoid type

Water-cooled forced circulation
iCentrifugal impeller type

Single type

Electromagnetic, 4

BDH182

335 (47.6)

46(1.811)

Variable resistor type

Contact type, within idle speed control motor*'
IMovable contact type within throttle position sensor*?

*1: Up to 1992 models
*2: From 1993 models

{ TSB Revision
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11A-6 4G1 ENGINE — Service Specifications

SERVICE SPECIFICATIONS

Rocker arm-to-shaft clearance

0.01 —0.04(.0004-.0016)

mm (in.)
Items Standard value Limit
Cylinder head
Flatness of gasket surface 0.05 (.0020) 0.2 (.008)
Grinding limit of gasket surface , | "0-2 (.008)
¥ Total resurfacing depth of both cylinder
head and cylinder block !
Overall height 106.9-107.1(4.209—-4.217) ?
Oversize rework dimensions of valve guide hole
(both intake and exhaust)
0.05 {.002) 12.06-12.07 (.4744 — .4752)
0.25(.010) 12.25- 12.27 (.4823-.4831)
0.50 {.020) 12.50-12.52 (.4921 —.4929) ¥
Oversize rework dimensions of intake valve v
seat ring hole (primary)
0.3 (012) 27.42 -27.44(1.0795 — 1.0803)
0.6 (.024) 27.72-27.74(1.0913 - 1.0922)
Oversize rework dimensions of intake valve
seat ring hole (secondary)
0.3 (.012) 32.43-32.45 (1.2768-1.2776)
0.6 (.024) 32.73-32.75 (1.2886-1.2894)
Oversize rework dimensions of exhaust valve
seat ring hole
0.3 {.012) 35.43 - 35.45(1.3949 - 1.3957)
0.6 {.024) 35.73-36.75 (1.4067 — 1.4075) v
Camshaft 1
Cam height ;
Intake 38.78  (1.5268) ~[38.28 (1.5071)
Exhaust 39.10 (1.5394) ~138.60(1.5197)
Journal diameter 45.93 — 45.94 (1.8083 — 1.8087)
Qil clearance 0.06—0.10 {.0024 — .0039)
Rocker arm
.D. 18.91 —18.93(.7445 — .7453)

0.1 (.004)

Rocker arm shaft
J.D.
Jverall length
Intake
Exhaust

18.89 — 18.90(.7437 — .7441)

365 (14.37)
346 (13.62)
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4G1 ENGINE — Service Specifications

1147

mm (in.)
Items Standard value Limit
Valve
Overall length
Intake 100.75 (3.9665) ’
Exhaust 101.05 (3.9783)
Stem diameter
Intake 6.57 — 6.58 (.2687 —.2591)
Exhaust 6.53 — 6.55(.2571—-.2579)
Face angle 45" — 45°30°
Thickness of valve head (margin)
Intake 1.0(.039) 0.5 (.020)
Exhaust 1.5(.059) 1.0(.039)
Stem-to-guide clearance
Intake 0.02 — 0.05 {.0008 —.0020) 0.10 {.0039)
Exhaust 0.05 — 0.09 (.0020 —.0035) 0.15 (.0059)
Valve clearance
Intake 0.07 (.0028) Up to 1992 models
0.09 (.0035) From 1993 models
Exhaust 0.17(.0067)
Valve spring
Free height
Intake 46.1 (1.815) 45.1 (1.776)
Exhaust 46.8 (1.843) 45.8 (1.803)
_oad/installed height ~ N/mm (lbs./in.)
Intake 230/40 (51/1.57)
Exhaust 290/40 (64/1.57)
Jut-of-squareness Max. 2" 4"
Jalve guide
Jverall length
Intake 44 1.732)
Exhaust 49.5 (1.949)
.D. 6.60 — 6.62 {.2598 —.2606)
J.D. 12.055 — 12.065 (.4746 —.4750)
Service size 0.05{.002), 0.25(.01), 0.50 (.02) oversize
ress-in temperature Room temperature
/alve seat
seat angle 43°30' — 44"
{alve contact width 0.9 —1.3(.035-.051)
sinkage 0 . 2 (.008)
service size 0.3 (.012}, 0.6 {.024) oversize
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11A-8

4G1 ENGINE - Service Specifications

arinding limit of gasket surface

Total resurfacing depth of both cylinder
block and cylinder head

Jverall height

255.9 — 256.1 (10.075-10.083)

mm (in.)
ltems Standard value Limit
Piston
0.D. 75.48 — 75.50 (2.9716 — 2.9724)

Piston-to-cylinder clearance 0.02 — 0.04 {.0008 —.0016)
Service size 0.25 (.01), 0.50 (.02), 0.75 (.03), 1 .00 (.04)
oversize
Piston ring
End gap
No. 1ring 0.20 — 0.40 (.0079 —.0157) 0.8 (.031)
No. 2 ring 0.20 — 0.35(.0079—-.0138) 0.8 (.031)
Oil ring 0.20 — 0.70 (.0079 —.0276) 1.0(.039)
Ring-to-ring groove clearance
No. 1 ring 0.03 — 0.07 {.0012—.0028) 0.1 (.004)
No. 2 ring 0.02 — 0.06 (.0008 —.0024) 0.1 (.004)
Service size 0.25 (.01), 0.50 (.02), 0.75 (.03), 1 .00 {.04)
oversize
Piston pin
0.D. 18.003 — 18.005 {.7088 —.7089)
Press-in load N (psi) 5,000 — 15,000 {1,102 — 3,307)
Press-in temperature Room temperature
Connecting rod
Big end center-to small end center length 130.95 - 131.05 (5.1555-5.1594)
Bend 0.05 {.0020)
Twist 0.1 (.004)
Big end side clearance 0.10 — 0.25 (.0039 —.0098) 0.4 (.016)
Crankshaft
End play 0.05-0.18(.0020 - .0071) 0.3(.012)
Journal O.D. 48 (1.89)
Pin O.D. 42 (1.65)
Out-of-roundness and taper of journal and pin 0.005 (.0002)
il clearance of journal 0.02 — 0.05 (.0008 —.0020) 0.1 (.004)
Dil clearance of pin 0.02 — 0.05 {.0008 —-.0020) 0.1 (.004)
Cylinder block
.D. 75.50 — 75.53 (2.9724 — 2.9736)
“latness of gasket surface 0.05 (.002) 0.1 (.004)
*0.2 (.008)

TSB Revision ]
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4G1 ENGINE -~ Service Specifications

11A-9

. (in,
ltems Standard value Limit
Ol pump
Tip clearance 0.03 - 0.08 {.0012 —.0031)
Side clearance 0.04-0.10(.0016 —.0039)
Body clearance 0.10-0.18(.0039 - .0071) 0 . 3 5(.0138)

Drive belt deflection
New belt
Used belt

5.5 -7.0 (.22 -.28)
8.0(.32)

Injector
Coil resistance Q

13 —16 at 20°C (68°F)

Throttle position sensor
Resistance kQ

3.5-6.5

Idle speed control motor
Coil resistance ()

5 — 35 at 20°C (68°F)

Idle air control motor
Coil resistance {2

28 — 33 at 20°C {68°F)

Idle speed control motor position sensor

Resistance kQ

4-6
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11A-10 4G1 ENGINE — Torque Specifications

TORQUE SPECIFICATIONS

Nm ft.lbs.
Generator and ignition system
Oil level gauge guide mounting bolt 1
Watepumplley bolt 9 7
Generator brace bolt 14 10
Generator brace mounting bolt 24 17
Generator pivot nut 23 17
Crankshaft bolt 85 61
Crankshaft pulley bolt 14 10
Spark plug 25 18
Distributor 12 ; 9
Timing belt
Engine support bracket, left 36 ii 26
Tensioner bolt 24 17
Camshaft sprocket bolt 70 51
Fuel and emission parts
Throttle body mounting bolts 19 14
Fuel rail mounting bolts 12 3 {
Fuelpreggul@tor bolts 9
EGR valve (California) mounting bolts 13
Throttle body
Throttle position sensor attaching bolts 2.0 1.5
Intake manifold
Cable bracket bolt 14 11
Engine coolant temperature gauge unit 11 8
Engine coolant temperature sensor 30 22
Thermo switch 8 6
Water outlet fitting bolt 19 14
Thermostat housing bolt and nut 18 13
Intake manifold stay bolt 22 16
Engine support bracket stay 36 26
Intake manifold bolt and nut 18 13
Exhaust manifold and water pump
Exhaust manifold cover “A” bolt 30 22
Exhaust manifold cover “A” and “B" mounting bolt 9 7
Exhaust manifold cover “B” bolt 24 18
Exhaust manifold nut 18 13
Nater inlet pipe bolt 14 1
Nater pump bolt 14 11
Jxygen sensor 45 33
{ocker arms and camshaft
Yocker cover bolt 1.8 1.3
Yocker arm shaft bolt 32 24
tocker arm lock nut 15 11
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4G1 ENGINE — Torque Specifications / Sealant

11A-1

ft.lbs.* CEREN: s

Oil pump cover screw

Nm
Cylinder head and valves
Cylinder head bolt 73 53
Front case and oil pump
Oilpairain plug 40 29
Qil pan bolt 7 5
Oil screen bolt 19 14
Oil relief valve plug 45 33
Front case bolt 14 1
10 8

Piston and connecting rod
Connecting rod cap nut

20 +1/4 turns

14.5 +1/4 turns

Crankshaft, flywheel and drive plate

Flywheel and drive plate 135 98

Rear plate bolt 11 8

Bell housing cover bolt 9 7

Oil seal case bolt 11 8

Bearing cap bolt 53 38

Oil pressure switch 19 14

Bracket

Exhaust pipe support bracket 36 26

Engine support bracket, front 60 43

Roll stopper bracket, front 65 47

3oll stopper bracket, rear 120 87
SEALANT

ltems Specified sealant Quantity
Thermo switch 3M Nut Locking part No. 4171 or equivalent As required
3M Nut Locking part No. 4171 or equivalent As required

Engine coolant temperature sensor
Engine coolant temperature gauge unit
Qil pan

Oil pressure switch threads

3M ATD Part No. 8660 or equivalent
Mitsubishi Genuine Part No. MD970389 or equivalent
3M ATD Part No. 8660 or equivalent

As required
As required
As required
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11A-12

4G1 ENGINE ~ Special Tools

SPECIAL TOOLS

Tool

Number and
tool name

Supersession

Application

MB990767

End yoke holder
Use with
MD998715

MB990767-01

Use with MIT 308239

Holding camshaft sprocket when loosening
or torquing bolt

MD998011

Crankshaft rear
oil seal installer

MD998011-01

Use with
MB990938-01

Installation of crankshaft rear oil seal

MD998304

Crankshaft front
oil seal installer

MD998304-01

installation of cranksHaft front oil seal

MD998305

Crankshaft front
oil seal guide

MD998305-01

Installation of crankshaft front oil seal.

3

MD998360

Cylinder head bolt
wrench

Loosening or torqui'ng cylinder head bolt.

i

MD998713

Camshaft oil seal
installer

MD998713-01

Installation of camshatft oil seall

MD998715

Pulley hoiding
pins (2)

MIT308239

Holding camshaft sprocket when loosening
or torquing bolt '

MD998727
Oil pan remover

Removal of oil pan

MD998735

Valve spring
compressor

MD998735-01

Compression 0 f valve spring
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4G1 ENGINE — Special Tools 11A-13

Tool Number and Supersession Application
tool name

MD998760 MD998760-01 Installation of valve stem seal.

Valve stem seal
installer

MD998772 Compressing valve spring.

Valve spring
compressor

MD998778 Removal of crankshaft sprocket.

Z °% Crankshaft
$ N &~ ranksha
>

© sprocket puller

MD998780 MIT216941 Removal and installation of piston pin

Piston pin setting
tool

MD998781 Holding flywheel

W Flywheel stopper

| TSB Revision




11A-14 4G1 ENGINE — Generator and Ignition System _

GENERATOR AND IGNITION SYSTEM

REMOVAL AND INSTALLATION

24 Nm
17 ft.lbs.

9Nm
7 ft.lbs.

\
85 Nm
81 ft.lbs.

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring

»C¢ 4. Drive belt
5. Water pump pulley
6. Generator brace
7. Generator

4A) B4 8. Crankshaft bolt

9. Special washer
0. Crankshaft pulley
11. Damper pulley
12. Spark plug cable
13. Spark plug

#A¢ 14. Distributor
15. O-ring

1 ENO325
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4G1 ENGINE - Generator and Ignition System

11A-15

M
T

7).
N0 n
“ﬁ’\/ /3

g"\‘ )
/
> /B
s @ . Adjusting bolt
N 7

1 EN029"

REMOVAL SERVICE POINT

GA) CRANKSHAFT BOLT REMOVAL

() Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

INSTALLATION SERVICE POINTS
#A¢ DISTRIBUTOR ASSEMBLY INSTALLATION

(1) Turn the crankshaft to bring the No. I cylinder piston to the
top dead center on compression stroke.
(2) Align the mating mark on the-distributor housing with that

on the coupling key.

(3) Install the distributor with the coupling key fitted in the
keyway at the end of the camshaft.

PB4 CRANKSHAFT BOLT INSTALLATION

(I) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.

#»C¢ DRIVE BELT TENSION ADJUSTMENT
() Adjust the belt deflection with the adjusting bolt to the
standard value.

Standard value:
New belt
Used belt

55 = 7.0 mm (.22 -.28 in.)
8.0 mm (.32 in.)

| TSB Revision |




11A-16 4G1 ENGINE — Generator and Ignition System

100 N
(22 1bs.)

=Y

et

BENO59E

(2) Or using a tension gauge, adjust the tension to the standard
value.

Standard value: ‘
New belt 500 — 700 N{110 — 154 Ibs.)

Used belt 400 N (88 Ibs.)

(3) Tighten the lock bolt to the specified torque.
(4) Tighten the nut for pivot bolt to the specified torque.

BENOS9I

e e iR,

i,
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4G1 ENGINE — Timing Belt 11A-17

TIMING BELT
REMOVAL AND INSTALLATION

< .
1 3
36 Nm 10
26 ft.lbs. 70 Nm
51 lft.lbs.
b
@ \(T\\ o e
&
& 5
© )
f 17 ft.lbs.
24 Nm 8
17 ft.lbs.
&
Removal steps
1. Timing belt upper cover
2. Timing belt lower cover
GAO PG4 3. Timing belt
4. Engine support bracket, left
5. Tensioner spring
#B4 6. Tensioner
4B 7. Crankshaft sprocket
8. Flange
4Ci #A4 9. Camshaft sprocket bolt
10. Camshaft sprocket
1 ENO0327
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11A-18 4G1 ENGINE — Timing Belt

REMOVAL SERVICE POINTS

QAD TIMING BELT REMOVAL
(1) Mark belt running direction for reference in reinstallation.

(2) Loosen the tensioner bolts and move the tensioner toward
the water pump.
(3) Remove the timing belt.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must

/ > be kept free from oil and water. Do not immerse parts in
N ”\\/‘ et YWD cleaning solvent.
@ Tensioner

O\ (2) If there is oil or water on any part, check the front case
/‘0 ¢ / - —f\ oil seal, camshaft oil seal and water pump for leaks.
& @ A %

¢B) CRANKSHAFT SPROCKET REMOVAL

@dC) CAMSHAFT SPROCKET BOLT LOOSENING

)

=~
MB990767__—
01 =

INSPECTION
TIMING BELT
Replace belt if any of the following conditions exist.

(1) Hardening of back rubber side is glossy without resilience
and leaves no indent when pressed with fingernail.

8EN00GH

[TSB Revision 1




4G1 ENGINE - Timing Belt

11A:19

Cracks

=

N,
/ 0000

Peeling;

Cracks 1 EN024S

Roundededge

Abnormal wear
(Fluffy strand)

8EN0067

Rubber exposed

Tooth missing
and canvas fiber ;-
exposed

8EN0068

MB990767-01

01 P0281

1 ENGOO3

(2) Cracks on rubber back

(3) Cracks or peeling of canvas
(4) Cracks on rib root

(5) Cracks on belt sides

(6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.

(7) Abnormal wear on teeth
(8) Missing tooth

INSTALLATION SERVICE POINTS
#A¢ CAMSHAFT SPROCKET BOLT TIGHTENING

#»B4 TENSIONER INSTALLATION

(1) Move the tensioner pulley toward the water pump and
tighten the tensioner mounting bolts.

TSB Revision J




4G1 ENGINE — Timing Belt

Timing mark
& (oncamshaft
sprocket)

Timing mark
on cylinder head)

=

Timing mark \
{on front case})

1EN0332

Tension side
of belt

1 ENO33

#C4 TIMING BELT INSTALLATION ~

(1) Align the timing marks on the camshaft sprocket and the
crankshaft sprocket with their timing marks.

(2) Set the timing belt first on crankshaft sprocket and then

keeping the tension side belt tight, set on the camshaft

sprocket. <

(3) Loosen the tensioner mounting bolts (@) and ).
(4) Check that the belt completely meshes with the sprocket.

Also check the timing marks on the sprockets for align-
ment.

TSB Revision B




4G1 ENGINE — Timina Belt 11A-21

= u (5) Turn the crankshaft clockwise by 3 crankshaft sprocket
/ teeth.
e

as

% S

N\ O sprocket) 1EN0334

(6) Tighten bolt ) first and then bolt (@). If bolt () is tightened
first, the tensioner will turn together with the bolt, resulting

in an overtensioned belt.

1 EN0COE
(7) Check the belt tension. Hold the tensioner and ‘timing belt

together by hand and give the belt a slight thumb pressure
at a point level with tensioner center. Make sure that belt
cog crest comes as deep as about 1/4 of the width of the
slot side tensioner bolt head.

1/4 of

bolt head

1 ENO25
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11A-22 4G1 ENGINE — Fuel and Emission Parts

FUEL AND EMISSION PARTS
REMOVAL AND INSTALLATION

R e

F N Y

19 Nm
5 14 ft.tbs.

Removal steps

1. Throttle body
2. Gasket
3. Injectors and fuel rail
4. Insulator
»B¢ 5. Fuel pressure regulator
6.0-ring
7. Insulator
pA¢ 8. Injector clip
pAQ 9. Injector
10. O-ring
11. Grommet
12. Fuel rail
13. EGR valve (For California)
14. Gasket

1 EN0238

TSB Revision




4G1ENGINE - Fuel and Emission Parts

6FU192C

B6EMO38:

Grommet

Injector clip

1 ENO25C

O-ring
6FU0714

11A:23

INSPECTION

INJECTORS e

(1) Using an ohmmeter (circuit tester), test for, continuity
between terminals of injector; the circuit should be closed.
If failure is detected, replace the injector.

Standard value: 13 — 16 £ [at 20°C (68°F)]

EGR VALVE

(1) Check the EGR valve for sticking or carbon deposits.

If such conditions exist, clean or replace the EGR valve.

(2) Connect a hand vacuum pump to the nipple of the EGR
valve and plug the other nipple.

(3) Apply a vacuum of 500 mmHg (19.7 in.Hg) to make sure
that vacuum is maintained. If there is a leak, replace the
EGR valve.

In addition, check the valve for its opening and closing
motion by applying and removing vacuum.

INSTALLATION SERVICE POINTS
#A¢ INJECTORS / INJECTOR CLIP INSTALLATION

(1) Before installing an injector, the rubber O-ring must be
lubricated with a -drop of clean engine oil to aid in
installation.

(2) Install injector top end into the fuel rail. Be careful not to
damage O-ring during installation.

(3) Install injector clip by sliding open ends onto both injector
and fuel rail.

#B¢ FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing the pressure regulator, the O-ring must be
lubricated with a drop of clean engine oil to aid in

installation. *
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11A-24 4G1 ENGINE — Throttle Body

THROTTLE BODY

DISASSEMBLY AND REASSEMBLY
Up to 1992 models

—~N
~2
+3
g

Disassembly steps

GAD BA4 1. Throttle position sensor
GAD 2. |dle speed control motor
3. Throttle valve set screw

4Bo 4. Throttle body

6FU1292

From 1993 models

Disassembly steps

GAD PA¢ 1. Throttle position sensor

GAD 2. Idle arr control motor
3. O—rln%

4B 4. Throttle body
5. Fixed speed adjusting screw

| TSB Revision
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4G1 ENGINE — Throttle Bodv 11A-25

Closed throttle position switch*
Throttle position

r I
sensor power supply Ground

v R 7z,
110213 )4
/

Throttle position View P

sensor output

Throttle position

sensor

connector 7FUQ535

* From 1993 models P

1 EN024¢

DISASSEMBLY SERVICE POINTS

4A3 THROTTLE POSITION SENSOR AND IDLE SPEED
CONTROL MOTOR /IDLE AIR CONTROL MOTOR

REMOVAL

(1) Do not disassemble the sensor and motor.
{2) Do not immerse in solvent the sensor and motor to clean.
Clean them with shop towel.

¢B) THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

REASSEMBLY SERVICE POINT
»A¢ THROTTLE POSITION SENSOR INSTALLATION

(1) Check correct installation of the throttle position sensor.
While moving the throttle lever in both open and close
directions, check to see that resistance between terminals
(@ and (@ or (2) and @ changes. If the resistance changes
smoothly, the throttle position sensor has been installed
correctly.
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11A-26 4G1 ENGINE — Intake Manifold

INTAKE MANIFOLD
REMOVAL AND INSTALLATION

14 Nm
10 ft.Ibs.
19 Nm “{\\@
14 ft.Ibs. /@
8Nm 8
6ft.Ibs.

30 Nm
&3 —22tbs.

A 5 11Nm

T gft.ibs.

16 ft.lbs.

18 Nm
13 ft.lbs. P

Removal steps

1. Water hose
#C¢ 2. Engine coolant temperature gauge unit
#»B¢ 3. Engine coolant temperature sensor
#A4 4. Thermoswitch For A/T
. Water outlet fitting
. Water outlet fitting gasket
. Thermostat
. Outer cable bracket For A/T
. Inner cable bracket For A/T
10. Engine hanger
11. Thermostat housing
12. Intake manifold stay
13. Engine support bracket stay (From 1993
models)
14. Intake manifold
15. Intake manifold gasket

©©oo~NO O

1EN0337
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4G1 ENGINE - Intake Manifold 11A-27

Sealant

TENO33€E

9EN0032

9EN0091

INSTALLATION SERVICE POINTS
PA¢ SEALANT APPLICATION TO THERMO SWITCH

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

PB4 SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT

Specified sealant:
3M ATD Part No. 8660 or equivalent

#C4 SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

| TSB Revision [




1 1A-28 4G1 ENGINE — Exhaust Manifold and Water Pump_

EXHAUST MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION

14 Nm
2 10 ft.ibs.
45 Nm
30 Nm
22 ft.lbs. 33 ft.lbs.

7 ft.lbs..

14 Nm
10 ft.lbs.

Removal steps

. Exhaust manifold cover “A”
. Oxygen sensor — [1992, 1993 (FED) models]
. Engine hanger
. Exhaust manifold
. Exhaust manifold cover “B”
. Exhaust manifold gasket
. Water hose
$»A¢ 8. Water inlet pipe
»A¢ 9. O-ring

10. Water pump

11. Water pump gasket

~N~Nouoh~hwNh—

1 EN0339

TSB Revision




4G1 ENGINE — Exhaust Manifold and Water Pump 11A-29

-

O-ring

Water pump

INSTALLATION SERVICE POINT
PA¢ WATER PIPE / O-RING INSTALLATION.

L

Water inlet pipe

3

(1) Wet the O-ring (with water) to facilitate assembly '

Caution
Keep the O-ring free of oil or grease

B6EN0594
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11A-30 4G1 ENGINE — Rocker Arms and Camshaft _

ROCKER ARMS AND CAMSHAFT
REMOVAL AND INSTALLATION

32 Nm
23 ft.lbs.

.

Removal steps

1. Breather hose
2. PCV hose
3. Rocker cover
4. Rocker cover gasket
#C4 5. QOil seal
#»B¢ 6. Rocker arm and rocker arm shaft
B¢ 7. Rocker arm and rocker arm shaft
8. Rocker arm “D”
9. Wave washer
10. Spacer
11. Rocker arm “C”
12. Rocker arm shaft (exhaust side)
13. Rocker arm “B”
14. Rocker arm spring
15. Rocker arm “A”
16. Rocker arm shaft (intake side)
17. Adjusting screw
18. Nut
A4 19. Camshaft

1 ENO340
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4G1 ENGINE — Rocker Arms and Camshaft

11A-31

1 ENO09

1 ENO05:3

& )
! Litiiaid!

AT 1EN0096

Wave washer

[

| T .._J'F.'l".' 1
{{ ealll Bl gr,gﬁi
NI AR AR M‘ ‘
© O

Bolt hole
center

1 ENQ342

1EN0341

INSPECTION

CAMSHAFT

(1) Measure the cam height.
Standard value:

Intake 38.78 mm (1.5268 ‘in.) o
Exhaust 39.10 mm (1.5394 in.) c
Limit:
Intake 38.28 mm (1.5071 in.)
Exhaust 38.60 mm (1.5197 in.)
ROCKER ARM

e Check the roller surface. If any dents, damage or seizure is
evident, replace the rocker arm.

e Check rotation of the roller. If it does not rotate smoothty or
if looseness is evident, replace the rocker arm.

e Check the inside diameter. If damage or seizure is evidént,
replace the rocker arm.

e Check the screw end for wear. If considerable wear is
evident, replace the adjusting screw.

INSTALLATION SERVICE POINTS

»A¢ CAMSHAFT INSTALLATION

(1) Position the dowel pin of the camshaft as shown in the
illustration.

#»B¢ ROCKER ARM AND ROCKER ARM SHAFT
INSTALLATION

(1) Install the rocker arm shaft assembly while respecung ue
illustrated positions.

NOTE

Make sure that the bolt hole center is offset toward the
indicated side with respect to the rocker arm shaft
centerline.

»C¢ OIL SEAL INSTALLATION

|TSB Revision




11A-32

4G1 ENGINE — Rocker Arms and Camshaft

Exhaust 1 Exhaust 3

= §

(e

[ i Tﬁ\ "‘T ‘n'T

D

1ENO15¢

Feeler gauge

1ENO122

Exhaust 2 Exhaust 4

Intake 3 Intake 4

1ENO156

e ———r

VALVE CLEARANCE ADJUSTMENT

(1) Position the No. 1 cylinder at the top dead center on

compression stroke.
(2) Adjust the valve clearance at the points shown in the

illustration.

g

(3) Loosen the adjusting screw locknut'.
(4) Using a feeler gauge, adjust the valve clearance by turning
the adjusting screw.
Standard value: on cold engine
Intake 0.07 mm (.0028 in.) Up to 1992 models
0.09 mm (.0035 in.) From 1993 models
Exhaust 0.17 mm (.0067 in.)

(5) While holding the adjusting screw with a screwdriver,
tighten the lock nut.

(6) Rotate clockwise the crankshaft one complete turn (360"
degrees).

(7) Adjust the valve clearance at the points shown in the
illustration.

(8) Repeat steps (3) to (5) to adjust the valve clearance of
remaining valves.

s b

s
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4G1 ENGINE — Cylinder Head and Valves

11A-33

CYLINDER HEAD AND VALVES
REMOVAL AND INSTALLATION

73 Nm
53 ft.lbs.

Removal steps

GAD BE4 1. Cylinder head bolt
2. Cylinder head, valve assembly

#D¢ 3. Cylinder head gasket
4B) »C4 4. Retainer lock
5. Valve spring retainer
»B4¢ 6. Valvespring
7. Intake valve (primary)
8. intake valve (secondary)
4B »C4 9. Retainer lock
10. Valve spring retainer
»B4¢ 11. Valve spring
12. Exhaust valve

22

4C) pA4 13. Valve stem seal
14
GCO pA4 15.

16. Valve spring seat
17.
18.
19.
20.
21.

. Valve spring seat
Valve stem seal

Intake valve guide

Exhaust valve guide

Intake valve seat (primary)
Intake valve seat (secondary)
Exhaust valve seat

. Cylinder head

1EN0101
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11A-34

4G1 ENGINE — Cvlinder Head and Valves

1ENO102

1ENO103

Straightedge

@
/\4»// N %)@ TR
/&\\1 NN U///:)/ /1EN0104

REMOVAL SERVICE POINTS
@A) CYLINDER HEAD BOLT REMOVAL

@B) RETAINER LOCK REMOVAL

(1) Store the removed valves, springs and other parts, tagged
to indicate their cylinder No. and location to aid reassembly.

dG) VALVE STEM SEAL REMOVAL
(1) Do not reuse removed valve stem seals.

1

ST

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket 'sgj'face for flatness by
using a straightedge and thickness’gauge.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.2 mm (.008 in.) -

(2) If the service limit is exceeded, correct to meet specifica-
tion.

Grinding limit: *0.2 mm (.008 in.}

* Total resurfacing depth of both cylinder head and
cylinder block o

Cylinder head height (Specificatidn when new):
106.9 — 107.1 mm (4.209 — 4.217 in.)

TSB Revision |




4G1 ENGINE — Cylinder Head and Valves

11A:35

Va

contact

Ive seat

6EN0542

Out of

’4— square

UVAVAVAN

Free
height

1 EN0264

1 EN0279

09-13 mm
(.035—-.051in.)

09-13 mm
(.035-.051in.)

65°

N

65°

7~

; 51 5°

Intake

1 ENO1 77

VALVE

(1) Check the valve face for correct contact. If incorrect, reface
using valve refacer. Valve should'make a uniform contact
with the seat at the center of valve ‘face.

(2) If the margin is smaller than the service limit, replace the

valve.
Standard value:
Intake 1.0 mm (.039 in.)
Exhaust 1.5 mm (.059 in))
Limit:
Intake 0.5 mm (.020 in.)
Exhaust 1.0 mm (.039 in.)

VALVE SPRING

(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.

Standard value:

Intake 46.1 mm (1.815 in.)

Exhaust  48.8 mm (1.643 in.)
Limit:

Intake 45.1 mm (1.776 in.)

Exhaust  45.8 mm (1.803 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2° or less
Limit: 4”

VALVE GUIDE

(1) Measure the clearance between the valve guide and the
valve stem. If the limit is exceeded, replace the valve guide
or the valve, or both.

Standard value:

Intake 0.02 — 0.05 mm (.0008 —.0020 in.)

Exhaust 0.05 — 0.09 mm (.0020 —.0035 in.)
Limit:

Intake 0.10 mm {.0039 in.)

Exhaust  0.15 mm (.0059 in.)

VALVE SEAT RECONDITIONING PROCEDURE

(1) Before attempting reconditioning of the valve seat, check
the valve guide-to-valve stem clearance and replace the
valve guide if necessary.

(2) Recondition to the specified seat width and seat angle.

(3) After reconditioning, fit up the valve and valve seat using
lapping compound.
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11A-36 4G1 ENGINE — Cylinder Head and Valves

0.5 -1mm (.02 -.04in.)

2

Cut away

1EN0274

Height of
seatring

Oversize |.D. _I
-

1 EN0275

%1END107

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in cylinder head to a selected
oversize valve seat diameter.

Seat ring hole diameter: See “Service Specifications”
in page 11A-6 .

(3) Before fitting the valve seat, either heat the cylinder head
up to approximately 250°C (482°F) or cool the valve seat
using cooling spray, to prevent the cylinder head bore from
galling. z

(4) Using valve seat cutter, correct the valve seat to the
specified width and angle. See “VALVE SEAT RECON-
DITIONING PROCEDURE.”

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Push out the valve guide toward the combustion chamber
side using a press.

(2) Rebore the valve guide hole in the cylinder head to the size
corresponding to the oversize valve guide to be installed.

Caution
Do not install a valve guide of the same size again.

Valve guide hole diameter: See “Service Specifica-
tions” in page 11A-6

(3) Install the valve guide until it projects 17 mm (.67 in.) from
the cylinder head as illustrated.

NOTE

(1) The valve guide must be installed from the upper side of
the cylinder head.

(2) Note that the intake and exhaust valve guides differ in
length: 44 mm (1.732 in.) on intake side, 49.5 mm
(1.949 in.) on exhaust side.

(3) After installation of the valve guide, install a new valve
and check that it slides smoothly.

REASSEMBLY SERVICE POINTS
BA¢ VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.

(2) The special tool must be used to install the valve stem seal.
Improper installation could result in oil leaking past the valve
guide.

Caution

Do not reuse removed valve stem seal.
#

#
¥
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4G1 ENGINE -~ Cylinder Head and Valves

T1A:-37

Spring retainer

Painted end

Stem seal

Spring seat

6EN0437

MD%98735-01

i

/\
)
SN

1EN0102

= @ A
MD9987 < é’lﬁll
=
45 -

N

¢

=5

AN
-
m
Z
S
@
i
o

Ve

A
\‘!
i

= Timing belt side

Identification mark

1 FNO10!

-ge= Timing belt side

07

L

TENO109

—\

»B¢ VALVE SPRING INSTALLATION

(1) Install the valve spring with the painted end on the rocker
arm side.

#C¢ RETAINER LOCK INSTALLATION

(1) The valve spring, if excessively compressed, causes the
bottom end of retainer to be in contact with, and damage,
the stem seal.

#D¢ CYLINDER HEAD GASKET INSTALLATION

(1) Clean both gasket surfaces of cylinder block and cylinder
head.

(2) Do not apply sealant.

(3) Confirm the identification mark on cylinder head gasket.
The identification mark is stamped on the top surface of the
gasket at its front end.

Identification mark
3VIl: Up to 1992 models
1CG: From 1993 models

#E¢ CYLINDER HEAD BOLT INSTALLATION

(1) Using the special tool and a torque wrench, tighten the
bolts in the shown sequence.

(2) Repeat the tightening sequence several times, and torque
the bolts to specification in the final sequence.
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4G1 ENGINE — Cvlinder Head and Valves

11A-38
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4G1 ENGINE - Front Case and Oil Pump 11A-39

FRONT CASE AND OIL PUMP
REMOVAL AND INSTALLATION

45 Nm
33 ft.lbs.

14 Nm
10 ft.Ibs.

14 ft.Ibs.

Removal steps

#D¢ 1. Oil filter
2. Drain plug
3. Drain plug gasket
GRY #C4 4. Oil pan
5. Oil screen
. Oil screen gasket

6

7. Relief plug

8. Gasket & 3
9
10

. Relief spring 40N ‘
. Relief plunger _ m
»B¢ 11 Oi seal S22 ibs.
12. Front case . o :
13. Front case gasket S
14. Oil pump cover
By #A4 15. Outer rotor

B) WM 16. Inner rotor .
1ENO165
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11A-40 4G1 ENGINE — Front Case and Oil Pump

01L0583 0110584

2 O\ Alignment mark

1TENOO8C

TEN0083

REMOVAL SERVICE POINTS |
GA) OIL PAN REMOVAL

(1) Knock the special tool deeply between the oil pan and the
cylinder block.

(2) Hitting the side of the special tool, slide the special tool
along the oil pan to remove it.

(B OUTER ROTOR / INNER ROTOR REMOVAL

(1) Make alignment marks on the outer and inner rotors for
reference in reassembly.

INSPECTION
OIL PUMP
(1) Check the tip clearance.
Standard value: 0.03 — 0.08 mm (.0012 —.0031in.)

(2) Check the side clearance.
Standard value: 0.04 — 0.10 mm {.0016 —.0039 in.)

(3) Check the body clearance.

Standard value: 0.10 — 0.18 mm {.0039 — .0071 in.)
Limit: 0.35 (.138 in.) 7
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4G1 ENGINE — Front Case and Oil Pump TIA41

1ENO267

©1EN0268

INSTALLATION SERVICE POINTS
PA¢ INNER ROTOR / OUTER ROTOR INSTALLATION

(1) Install the outer rotor in the same direction as before noting
the mark put at the time of removal. Apply engine oil to the
entire rotor surface.

#B¢ CRANKSHAFT FRONT OIL SEAL INSTALLATION

(1) Set the special tool on the crankshaft front end and apply
engine oil to its outer circumference.

(2) Apply a light coat of engine oil to the oil seal lip and then
slide the oil seal down along the special tool by hand until it
touches the front case. Install the oil seal in the front case
using the other special tool.
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11A-42

4G1 ENGINE — Front Case and Oil Pump

#C¢ OIL PAN INSTALLATION

(1) Scrape clean or wire brush all gasket surfaces removing all
loose material.

(2) Apply a 4 mm (.16 in.) diameter bead of sealant to the oll
pan flange. -

Specified sealant: %‘
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

(3) The oil pan should be installed within 15 minutes after the
application of sealant.

4 mm (.16 in.) diameter
based sealant

Groove
portion

1ENO112

#D¢ OIL FILTER INSTALLATION

(1) Clean the filter installation surface of the filter bracket.

(2) Apply engine oil to the O-ring of the ail filter.

(3) Screw the oil filter on the bracket until the O-ring contacts
the base. Then tighten one additional turn.
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4G1 ENGINE — Piston and Connecting Rod 11A-43

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps

#F¢ 1. Nut
GAD BE4 2. Connecting rod cap
3. Connecting rod bearing
#D4¢ 4. Piston and connecting rod
5. Connecting rod bearing
»C4 6. Piston ring No. 1
#»C4 7. Piston ring No. 2
#B4 8. Qil ring
B0 BA4 9. Piston pin
10. Piston
11. Connecting rod
12. Bolt

1 EN0245
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11A-44

4G1 ENGINE - Piston and Connecting Rod

Cylinder No.

DENOOS(

Piston pin setting tool MiT21 6941

7EN042¢

DISASSEMBLY SERVICE POINTS

GA) CONNECTING ROD CAP REMOVAL

{1) Mark the cylinder number on the side of the connecting rod
big end for correct reassembly.

¢BY PISTON PIN REMOVAL

Item No. Part No. Description

1 MIT310134 Base

2 MIT310136 Piston Support

3 MIT310137 Connecting Rod Guide Pin
4 MIT310138 Connecting Rod Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT310140 Piston Support

7 MIT310141 Connecting Rod Guide Pin
8 MIT310142 Piston Support

9 MIT48 143 Press Pin

10 2 16943 Stop Screw

1 10396 Nut

Base —

2z

W T

Front mark

, Piston pin

* PO vpm——

7 guide pin

Wi,

Connecting rod

7EN0A42€E

(2) Select the correct piston support for your application. (See
above.) Fit the piston support onto the base. Place the base
on the press support blocks.

(3) Insert the press pin through the piston pin hole. Select the
correct connecting rod guide pin. (See above.) Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in the illustration,
insert the guide pin through the hole in the piston and
through the hole in the piston support.

(B) Press the piston pin out of the assembly.

IMPORTANT: To avoid piston damage,

e The piston support must seat squarely against the
piston. :

o Verify that the piston pin will s’]ide through the hole
in the piston support. T

(6) Remove the piston pin from the ;?iress pin.

{

ik o b aded B
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4G1 ENGINE — Piston and Connecting Rod

H5EN00B6

= s

Piston ring  End gap 6ENO548

1EN0246

INSPECTION
PISTON RING

(1) Check for side clearance.
If the limit is exceeded, replace the ring or piston, or both.

Standard value: ,
No.1  0.03 = 0.07 mm (.0012 — .0028 in.)

No. 2  0.02 - 0.08 mm {(.0008 —.0024 in.)
Limit: 0.1 mm (.004 in.)

(2) insert the piston ring into the cylinder bore. Force the ring
down with a piston, the piston crown being in contact with
the ring, to correctly position it at right angles to the cylinder
wall. Then, measure the end gap with a thickness gauge.
If the end gap is excessive, replace the piston ring.

Standard value:
No.1 0.20 — 0.40 mm (.0079 ~.0157 in.)
No. 2 0.20 = 0.35 mm (.0079 -.0138 in.)

Oil 0.20 -~ 0.70 mm (.0079 —.0276 in.)
Limit:

No. 1, No. 2 0.8 mm (.031 in.)

Oil 1.0 mm (.039 in.)

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from crankshaft pin and connecting rod bearing.

(2) Cut the plastic gauge to the same length as the width of
bearing and place it on a crankshaft pin in parallel with its
axis.

(3) Install the connecting rod cap carefully and tighten the bolts
to specified torque.

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)
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11 A-46

4G1 ENGINE - Piston and Connecting Rod

Flat piston
support

Pin depth set

location

Stop screw

REASSEMBLY SERVICE POINTS

PA¢ PISTON PIN INSTALLATION
(1) Thread the stop screw and lock nut as§embly into the base.

Press pin Fit the correct piston support on the tgp of the base. Insert

the press pin, threaded end up, into fi?\e hole in the piston
support until the press pin touches the stop screw.
(2) Using the graduations on the press }p\in, adjust the stop

Piston screw to the correct depth of 49 mm (1.93 in.)

T7ENO42!

Press pin

Front mark -

(3) Place the base on the press support blocks.

(4) Slide the piston pin over the threaded end of the press pin,

) and thread the correct guide pin up against it.

pin (5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and
the connecting rod.

(6) Press the piston pin through the connecting rod until the

_,{_‘ A{ guide pin contacts the stop screw.
— (7) Remove the piston assembly from the base. Remove the

guide pin and the press pin from the assembly.

g&g’;e&gng rod IMPORTANT: Due to production tolerance variations, it
is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is
centered. Adjust if necessary. ‘

Stop screw

7ENO42¢
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4G1 ENGINE -~ Piston and Connecting_; Rod TTA47

7

/)

Side rail

Spacer
1 EN0277]

Side rail gap

1 EN0269

7EN045;

Identification mark

stamped
— No. 1 Barrel
] type
Identification mark stamped
D o
L % Taper type
No. 2
1 EN027(
Upper side No. 1

rail

Timing belt
side «

% 4 lower side

No. 2 ringgap
and spacer gap

rail

BENO0bH4¢

#B¢ OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.

Caution
Do not use piston ring expander when installing the
side rail.

(3) Install the lower side rail in the same procedure as
described in step (2).

(4) Make sure that the side rails move smoothly in either
direction.

#»C¢ PISTON RING No. 2 / PISTON RING Ne. 1 IN-
STALLATION

(1) Using piston ring expander, fit No. 2 and then No. 1 piston
ring into position.
NOTE
(1) Note the difference in shape between No. 1 and No. 2
piston rings.
(2) Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).

#»D4 PISTON AND CONNECTING ROD ASSEMBLY IN-
STALLATION
(1) Apply engine oil to the piston surface, piston rings, and oil
ring.
(2) Align the gaps of piston rings and oil ring (side rails and
spacer) as shown in the illustration.
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11A-48

4G1 ENGINE - Piston and Connecting Rod

Timing belt
side

1 EN0247

Cylinder No.

Notches \ /2

DENO0OS

1EN027

(3) Rotate crankshaft so that the crank pin is on the center of
the cylinder bore.

(4) Use suitable thread protectors on the:.connecting rod bolts
before inserting piston and connecting rod assembly into
the cylinder block.

Care must be taken not to nick the crank pin.

(5) Using a suitable piston ring compressor. tool, install the

piston and connecting rod assembly ifto the cylinder block.

»E4¢ CONNECTING ROD CAP INSTALLATION

(1) Verifying the mark made during disassembly, install the
bearing cap to the connecting rod. If the connecting rod is
new with no index mark, make sure that the bearing locking
notches come on the same side as; shown.

w
£

(2) Make sure that connecting rod big end side clearance
meets the specification.

Standard value: 0.10 — 0.25 mm {.0039 —.0098 in.)
Limit: 0.4 mm {(.016 in.)

»F¢ connecTing ROD cap NuT INSTALLATION

(1) Since the connecting rod bolts and nuts are torqued using a
new procedure, they should be examined BEFORE reuse. If
the bolt threads are “necked down” the bolts should be
replaced.

Necking can be checked by running a fiut with fingers to the
full length of the bolt’s thread. If the nut does not run down
smoothly the bolt should be replaced.

(2) Install the connecting rod cap on the big end of connecting
rod.

(3) Before installing the nuts the threads-should be oiled with
engine oil.

(4) Install both nuts on each bolt finger tight, then alternately
torque each nut to assemble the cap properly.

(5) Tighten the nuts to 20 Nm (14.5 ft.Ilbs.) and plus 1/4 (90"
turn.

¥
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4G1 ENGINE — Crankshaft, Flywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE

REMOVAL AND INSTALLATION

_ 53 Nm
&13 38 ft.ibs.

135Nm
98 ft.Ibs.

Removal steps

o~Nooh~wWN =

10.
11.

»D4 12.

13.
»C4 14.
»B¢ 15.

16.
#B¢ 17.

pA¢ 18
19

. Flywheel bolt

Flywheel } For M/T
. Drive plate bolt

. Adaptor plate
. Drive plate
. Adaptor plate For AT
. Crankshaft bushing

. Rear plate

. Bell housing cover
Oil seal case
Oil seal case gasket
Rear oil seal
Bearing cap bolt
Bearing cap
Crankshaft bearing, lower
Crankshaft

Crankshaft bearing, upper
. Oil pressure switc

. Cylinder block

1 EN343
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11A-50

4G1 ENGINE - Crankshaft, Flywheel and Drive Plate

Plastic gauge

B6ENO055C

1ENO556

C E
A= F
G
3EN0184

12mm 1

(.47 in) r

Center p-——=

o

Bottom

B6EN0553

vy

INSPECTION 1

CRANKSHAFT JOURNAL OIL CLEARANCE (PLASTIC
GAUGE METHOD)

(1) Remove oil from the crankshaft journal and the crankshaft
bearing.

(2) Install the crankshatft.

(3) Cut the plastic gauge to the same length as the width of
bearing and place it on the journal in parallel with its axis.

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

CYLINDER BLOCK :

(1) Using a straightedge and feeler gauge,)tcheck the block top
surface for warpage. Make sure thaf the surface is free
from gasket chips and other foreignimatters.

Standard value: 0.05 mm (.002 in.)
Limit: 0.1 mm (.004 in.)

(2) If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.008 in.)
The total resurfacing depth of both cylinder block
and mating cylinder head is 0.2 mm (.008 in.) at
maximum. *

Cylinder block height (When new)?
255.9 — 256.1 mm (10.075 — 10,083 in.)

(3) Check cylinder walls for scratches and seizure. If defects
are evident, correct (rebore to an oversize) or replace.
(4) Using cylinder gauge, measure the’ cylinder bore and
cylindricity. If worn badly, correct the cylinder to an oversize
and replace the piston and piston rings. Measure at the
points shown in illustration.

Standard value:
Cylinder 1.D.

B4

75.50 — 75.53 mm
(2.9724 — 2.9736 in.)
Cylindricity: 0.01 mm (.0004 in.) or less
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4G1 ENGINE — Crankshaft, Flywheel and Drive Plate

11A-51

—

P |

BORING CYLINDER

(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.

Piston size identification

Sealant

Oil passage

9EN0094

JLower bearing
(for No. 1,2,4,5)

Grooveless

Cy

Grooved

Upper bearing
(for No. 1,2.4,5)

Grooveless

¢\ -
s

N

Upper and lower bearings
(for No. 3)

1 ENO27

Size Identification mark '
- T.hruslt Sk Ly
Piston O.D. direction 0.25 mm{.01in.) O.S. 0.25
\ 0.50 mm (.02 in) O.S. 0.50
0.75 mm (.03 in.) O.S. 0.75
6ENOS55 1.00 mm (.04 in)0.S 1.00
NOTE

Size mark is stamped on the piston top.

(2) Measure outside diameter of piston to be used. Measure it
in thrust direction as shown. -

(3) Based on the measured piston O.D. calculate the boring
finish dimension.
Boring finish dimension = Piston O.D. + (clearance
between piston O.D. and cylinder) — 0.02 mm (.0008 in.)
(honing margin)

(4) Bore all cylinders to the calculated boring finish dimension.
Caution
To prevent distortion that may result from temperature
rise during honing, bore cylinders, in this order: No. 2
to No. 4 to No. 1 to No. 3.

(5) Hone to the final finish dimension [piston O.D. + clearance
between piston O.D. and cylinder.]
(6) Check the clearance between piston and cylinder.

Clearance between piston and cylinder:
0.02 — 0.04 mm (.0008 —.0016 in.)

NOTE

When boring cylinders, finish all of four cylinders to the
same oversize, Do not bore only one cylinder to an oversize.

INSTALLATION SERVICE POINTS

PA¢ SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Coat the threads of switch with sealant before installing the
switch.

Specified sealant: 3M ATD Part No. 8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.

2. Avoid an overtightening.

#B4 CRANKSHAFT BEARING INSTALLATION

(1) No. 1, 2, 4 and 5 upper bearings (cylinder block side) are
provided with oil groove.

(2) No. 1, 2, 4 and 5 lower bearings (cap side) are not provided
with oil groove.

(3) No. 3 bearings are flanged and provided with no groove.
Common bearings are used on the cap side and cylinder
block side.
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11 A-52 4G1 ENGINE — Crankshaft, Flywheel and Drive Platé

3ENO174]

Timin
belt s?de E:gpkt

-«—— Cap No.

1 ENO17¢

1 EN0280

Oil seal 3 MD998011-01

Oil seal case

1 enoz73y|

#C¢ INSTALLATION OF BEARING QAP
(1) Install according to the front mark iand cap No.

=

(2) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replace crankshaft bearings.
Standard value: 0.05 - 0.18 mm (.0020 —.0071 in.)
Limit: 0.3 mm (.012 in))

#D¢ OIL SEAL INSTALLATION
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4G1 ENGINE — Bracket 11A-53

BRACKET
REMOVAL AND INSTALLATION

60 Nm
44 ft.lbs. ™
L %

i

36 Nm

il

120 Nm
67 ft.lbs.

Removal steps

1. Exhaust pipe support bracket
2. Engine support bracket, front
3. Roll stopper bracket, front
4. Roll stopper bracket, rear

1 ENO347
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11B-2 4G3 ENGINE — General Information

GENERAL INFORMATION
ENGINE SECTIONAL VIEW

3EN0086
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4G3 ENGINE — General Information 11B:3
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11B-4 4G3 ENGINE — General Information

LUBRICATION sYSTEM
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4G3 ENGINE — General Specifications

GENERAL SPECIFICATIONS

Description

Specifications

Type
Number of cylinders
Combustion chamber
Total displacement c¢m?(cu.in.)
Cylinder bore  mm (in.)
Piston stroke  mm (in.)
Compression ratio
Valve timing:
{}: camshaft identification mark
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Lubrication system
Oil pump type
Cooling system
Water pump type
EGR type
Injector type and number
Injector identification mark
Fuel regulated pressure
Throttle bore  mm (in.)
Throttle position sensor
Closed throttle position switch

kPa (psi)

In-line OHV, SOHC
4

Compact type
1.755 (107.10)
80.6 (3.17)

86 (3.39)

9.0

(AR)

20" BTDC
52" ATDC

55" BBDC

17" ATDC

Pressure feed, full-flow filtration
Involute gear type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic 4

N210H

335 (47.6)

50 (1.969)

Variable resistor type

Contact type, within idle speed control motor

[Tsa Revision
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11B-6 4G3 ENGINE — Service Specifications

SERVICE SPECIFICATIONS 1
mm (in.)
Standard Limit
Cylinder head
Flatness of gasket surface 0.05 (.0020) 0.2 (.008)
Grinding limit of gasket surface ; “0.2 {.008)
* Total resurfacing depth of both cylinder head
and cylinder block
Overall height 88.4 — 88.6 (3.480 — 3.488)
Oversize rework dimensions of valve
guide hole
(both intake and exhaust) b
0.05 (.002) 13.05 - 13.07 (.5138 - .5146)
0.25 {.010) 13.25 — 12.27 {.6217 — .5224)
0.50 (.020) 13.50 — 13.52 (.6315 — .6323)
Oversize rework dimensions of intake valve
seat ring hole
0.30 {.012) 43.30 — 43.33 (1.7047 — 1.7059)
0.60 (.024) 43.60-43.63(1.71656~1.7177)
Oversize rework dimensions of exhaust
valve seat ring hole
0.30 (.012) 37.30 -37.33 (1.4685 — 1.4697)
0.60 (.024) 37.60 — 37.63 (1.4803 —1.4815)
Camshaft .
Cam height 35.91 (1.4138) . 35.41 (1.3941)
Fuel pump driving cam diameter 40 (1.57) 39.5 (1.555)
Journal diameter 33.94 — 33.95 (1.3362 —1.3366) {
Oil clearance 0.05 — 0.09 (.0020 —.0035])
Rocker arm ¢
1.D. 18.91 — 18.93 (.7444 — .7453)
Rocker arm-to-shaft clearance 0.01 — 0.04 (.0004 —.0016) 0.1 {.004)
Rocker shaft
O.D. 18.89 — 18.90 (.7437 —.7440)
Overall length
Intake 365.5 (14.035)
Exhaust 350.0(13.780)
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4G3 ENGINE — Service Specifications

11B-7

mm (in.)
Standard Limit
Valve
Overall length
Intake 98.2 (3.866)
Exhaust 95.5 (3.760)
Stem diameter
Intake 7.96-7.98(.313-.314)
Exhaust 7.93 -7.95(.312-.313)
Face angle 45" — 45°30°
Thickness of valve
head (margin)
Intake 1.2 (.047) 0.7 (.028)
Exhaust 1.5(.059) 1 .0(.039)
Stem-to-guide
clearance
Intake 0.03 — 0.06 {.0012 —.0024) 0.10 {:0039)
Exhaust 0.05 - 0.09 (.0020 - .0035) 0.15 (.0089).,
Valve spring
Free height 49.2 (1.937) 48.2 (1.896)
Load/installed height  N/mm (lbs./in.) 31 0/37.3(68/1.469)
Out-of-squareness Max. 2" 4’
Valve guide
Overall length
Intake 44 (1.73)
Exhaust 48 (1.89)
I.D. 7.2 -7.25 (.2835 —.2854)
0.D. 13.06-13.07 (.5142 - .5146)
Service size 0.05 (.002), 0.25{.01), 0.50 {.02) oversize
Press-in temperature Room temperature
Valve seat
Seat angle 43°30° - 44"
Valve contact width 0.9 -1.3(.035-.051)
Sinkage 0.2 (.008)
service size 0.3(.012), 0.6 (.024) oversize
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11B-8 4G3 ENGINE - Service Specifications

Big end side clearance

mm (in.)
Standard Limit
Silent shaft
Journal diameter
Right(front) 38.96 — 38.98 (1.5339 — 1.5346;
(rear) 35.95 — 35.97 (1.4154 —-1.4161
Left (front) 18.47 — 18.48 (.7272-.7276)
(rear) 35.95 — 35.97 (1.4154 ~1.41861)
QOil clearance
Right(front) 0.02 — 0.06 {.0008 —.0024)
(rear) 0.05 — 0.09 (.0020 —.0035)
Left (front) 0.02 — 0.05 (.0008 —.0020)
{rear) 0.05 - 0.09 {.0020 —.0035)
Piston
O.D. 80.57 — 80.60 (3.1720 — 3.1732)
Piston-to-cylinder clearance 0.02 - 0.04 (.0008 —.0016)
Service size 0.25 {.01), 0.50 {.02), 0.75 (.03), 1 .00 (.04) oversize
Piston ring
End gap
No. 1 ring 0.30-0.45(.0118-.0177) 0.8 (.031)
No. 2 ring 0.20- 0.35{.0079 - .0138) 0.8 (.031)
Qil ring 0.20 -~ 0.70 {.0079 —-.0276) 1.0(.039)
Ring-to-ring groove clearance
No. 1 ring 0.05 — 0.09 (.0020 - .0035)
No. 2 ring 0.02 - 0.06 (.0008 —.0024)
Service size 0.25 (.01}, 0.50 {.02), 0.75 (.03}, 1 .00 (.04} oversize
Piston pin
0.D. 19.00 — 19.01 (.7480 —.7484)
Press-in load N({lbs.) 5,000 — 15,000 (I, 102 - 3,307)
Press-in temperature Room temperature
Connecting rod
Big end center-to small end center length 153.6 — 153.7 (6.047 —6.051)
Bend 0.05 {.0020)
Twist 0.1 (.004)
0.10 — 0.25 {.0039 —.0098) 0.4 (.016)
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4G3 ENGINE — Service Specifications

Standard

Crankshaft
End play 0.05-0.18(.0020 - .0071) 0.3 (012}
Journal O.D. 57 (2.24) G
Pin O.D. 45 (1.77) e
Otét—of-roundness and taper of journal Within 0.01 {.0004)
and pin
Oil clearance of journal 0.02-0.05(.0008 —-.0020) 0.10 (.0039)
Oil clearance of pin 0.02 — 0.05 (.0008 —.0020) 0.10 (.0039)
Journal undersize

0.25 (.010) U.S. 56.74 — 56.75 (2.2339 — 2.2342)

0.50 {.020) U.S. 56.49 — 56.50 (2.2240 — 2.2244)

0.75 (.030) U.S. 56.24-56.25 (2.2142-2.2146)
Pin undersize

0.25(.010) U.S. 44.74 -44.75(1.7614-1.7618)

0.50 {.020) U.S. 44.49 -44.50 (1.7516 — 1.7520)

0.75 (.030) U.S. 44.24-44.25 (1.7417 — 1.7421)
Cylinder block
I.D. 80.60 — 80.63 (3.1732 — 3.1744) N '
Flatness of gasket surface 0.05 (.002) 0.1(.0039)

*0.2 (.008)

Grinding limit of gasket surface

* Total resurfacing depth of both cylinder block
and cylinder head

Overall height

285.1 —285.3(11.224-11.232)

Jil pump

Side clearance
Drive gear 0.08-0.14 (.0031 - .0055)
Driven gear 0.06 — 0.12 (.0024 —.0047)

drive belt deflection

Jew belt 6.5-8(26-.31)

Jsed belt 8 —-11(.31-.43)

njector

~oil resistance ()

13- 16 at 20°C (68°F)

"hrottle position sensor
lesistance k)

3.5-6.5

dle speed control motor
-oil resistance

5 — 35 at 20°C (68°F)

die speed control motor position sensor
lesistance  kQ

4-6

TSB Revision




11B-10 4G3 ENGINE — Torque Specifications

TORQUE SPECIFICATIONS

Nm ft.lbs.
Generator and ignition system
Watepupwplley bolt 9 7
Generator brace bolt 14 10
Generator brace mounting bolt 19 14
Generator pivot nut 23 17
Damper pulley bolt 17 12
Crankshaft pulley bolt 17 12
Spark plug 25 18
Distributor mounting nut 12 9
Timing belt
Tensioner bolt and nut 26 19
Oil purgprocket  nut 37 27
Crankshaft sprocket bolt 120 87
Tensioner “B” bolt 19 14
Engine support bracket, left 36 26
Camshaft sprocket bolt 90 65
Fuel and emission parts
Throttle body mounting bolts 19 1 14
Fuel rail mounting bolts 12 9
Fuel pressegulator bolts 9 7
EGR valve mounting bolts 22 16
Throttle body
Throttle position sensor attaching bolts 2.0 1.4
Intake manifold
Engine coolant temperature gauge unit 1 8
Engine coolant temperature sensor 30 22
Water outlet fitting bolt 19 14
Intake manifold plenum stay bolt 18 13
Intake manifold plenum bolt and nut 18 13
Thermostat housing bolt and nut 18 13
Intake manifold stay bolt 22 16
Intake manifold bolt and nut 18 13
Exhaust manifold and water pump
Oil levghugguide bolt 14 10
Exhaust manifold cover “A” bolt 30 22
EXhaust manifold cover “A” and “B” mounting bolt 9 . 7
Exhaust manifold cover “B” bolt 24 17
Exhaust manifold nut 18 13
Water inlet pipe bolt 14 10
Water pump bolt 14 10
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4G3 ENGINE — Torque Specifications

Nm
Rocker arms and camshaft
Rocker cover bolt 6 | 4.3
Camshaft bearing cap bolt (M8} 20 14
Camshaft bearing cap bolt (M6) 11 18
Cylinder head and valves
Cylinder head bolt 73 53
Front case, oil pump and oil pan
Oil pressure switch 10 7
Oil pressure gauge unit 10 7
Oil filter bracket 14 10
Oil pan drain plug 40 29
Oil pan bolt 7 5
Oil screen nut 22 16
Oil pump cover bolt 17 12
Oil pump driven gear bolt 37 27
Oil relief valve plug 45 33
Front case bolt 17 12
Piston and connecting rod
Connecting rod cap nut 34 25
Crankshaft, flywheel and drive plate
“lywheel and drive plate bolt 135 98
Iear plate bolt 11 8
3ell housing cover bolt 9 7
Jil seal case bolt 11 8
3earing cap bolt 53 38
3racket
Exhaust pipe support bracket 36 26
3oll stopper bracket, front 65 47
3oll stopper bracket, rear 120 87

65 47

Ingine support bracket, right
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11B-12 4G3 ENGINE - Sealant

SEALANT

Specified sealant “Quantity
Engine coolant temperature sensor 3M Nut Locking Part No. 4171 or equivalent ;AAS required
Engine coolant temperature gauge unit 3M ATD Part No. 8660 or equivalent 1As required
Semi-circular packing 3M ATD Part No. 8660 or equivalent As required
Oil pan MITSUBISHI GENUINE Part As required

MD970389 or equivalent
Oil pressure gauge unit 3M ATD Part No. 8660 or equivalent As required
Oil pressure switch 3M ATD Part No. 8660 or equivalent As required

7
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4G3 ENGINE — Special Tools

11813

SPECIAL TOOLS

Number and

bearing installer

roof 100l name Supersession Application
MB990767 MB990767-01 Holding camshaft sprocket when loosening
End yoke holder | Use with MIT308239 or torquing bolt.
Use with
MD9987 19
MD998011 MD998011-01 Installation of crankshaft rear oil seal
Crankshaft rear Use with
oil seal installer | MB3990938-01
MD9981 28 MD998184-01 Removal and Installation of piston pin
Piston pin setting
tool
MD998280 MD998280-01 Installation of silent shaft bearing front
Silent shaft Use with MIT215869

MD998282
Silent shaft
bearing puller

MD998282-01
Use with MIT304204

Removal of silent shaft bearing front

MD998283
Silent shaft
bearing puller

M D998283-01
Use with MIT304204

Removal of silent shaft bearing rear

MD998285
Crankshaft front
oil seal guide

MD998285-01

Installation of crankshaft front oil seal

M 0998286
Silent shaft
bearing installer

MD998286-01

Installation of silent shaft bearing rear

MD998304
Crankshaft front
oil seal installer

MD998304-01

Installation of crankshaft front oil seal
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11B-14 4G3 ENGINE — Special Tools

il

]
Tool {\:)%Tng‘?;gnd Supersession Application )

MD998360 Removal and installation of cylinder head
Cylinder head bolt bolt
wrench
MD998440 Leak-down test of lash adjuster
Leak-down tester
MD998441 Air bleeding of auto-lash adjuster
| ach adiiictar
ot GUIUOLUI
retainer
MD998442 Air bleeding of auto-lash adjuster

/ Air bleed wire
MD3998443 MD998443-01 Supporting lash adjuster to prevent it from
Lash adjuster falling when rocker shaft assembly is
holder (8) removed or installed
MD898713 MD988713-01 Installation of camshaft oil seal
Camshatft oil seal

@) installer
MD998719 MIT308233 Holding camshaft sprocket when loosening
Pulley holding or torquing bolt
@ pins (2)
MD998727 Removal of oil pan
% Oil pan remover

MD998728 MD998728-01 Installation of valve stem seal
Valve stem seal
installer
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4G3 ENGINE — Special Tools
Tool {\(l)térlnnt;?‘rqgnd Supersession Application

MD998735 MD998735-01 Compression of valve spring
Vaive spring

compressor

R

MD998772 Compression of valve spring
Valve spring

compressor

f MD998778 Removal of crankshaft sprocket
z ° f Crankshaft
2 o sprocket puller
D>

MD998779 Holding sitent shaft sprocket
q Sprocket stopper ’
MD998781 Holding flywheel

Flywheel stopper

| TSB Revision




11B-16 4G3 ENGINE — Generator and Ignition System

GENERATOR AND IGNITION SYSTEM
REMOVAL AND INSTALLATION

__ 25 Nm
18 ft.Ibs.

23 Nm
#®° 17 ft.Ibs.

10 ft.lbs.

|
19 Nm 9Nm 2 7
14 ftlbs. 7 ftibs.

-

Removal steps

#»B¢ 1. Drive belt
. Water pump pulley
. Generator brace
Generator
Damper pulley
Adapter
. Crankshaft pulley
. Spark plug cable
. Spark plug
. Distributor

O-ring

©O~NDUTTAWN

b
b
-
==
O

3ENO212
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4G3 ENGINE ~ Generator and Ignition System

11817

Housing's
mating mark

mark

3EN022¢

3EN0225

Waterpump
pulley

Generator pulley

Generator pivot bolt

Crankshaft pulley 3EN0226

100N
(22 1bs.) Water pump pulley

BEN0595

B6EN0596

INSTALLATION SERVICE POINTS
®A¢ DISTRIBUTOR INSTALLATION

(1) Turn the crankshaft so that the No. 1 cylinder is at top dead
center.
(2) Align the distributor housing and gear mating marks.

(3) Install the distributor to the engine while aligning the fine
cut (groove or projection) of the distributor’s installation
flange with the center of the distributor installation stud.

#»B4 DRIVE BELT TENSION ADJUSTMENT

(1) Move the generator to give greater tension to the belt so
that the specified deflection is obtained.

Standard value:
New belt: 6.5 ~ 8 mm (.26—-.31 in))
Used belt: 8 -11 mm (.31-.43in))

Or using a tension gauge, adjust the tension to the standard
value.

Standard value:
New belt: 500 — 700 N (110 — 154 Ibs.)
Used belt: 400 N (88 Ibs.)

(3) Tighten the generator brace bolt.
(4) Tighten the nut for the generator pivot bolt.
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11B-18 4G3 ENGINE — Timing Belt

TIMING BELT
REMOVAL AND INSTALLATION

36 Nm
26 ft.lbs.
|
13 |€
37Nm 12 =
27 fulbs. ||

10

14

120Nm 37Nm
87 ft.Ibs. 27 ft.Ibs.

Removal steps

1. Timing belt front upper cover
2. Timing belt front lower cover
JAD pH¢ 3. Timing belt
»G4¢ 4. Tensioner
#»G¢ 5. Tensioner spring
4B0 $F4 6. Oil pump sprocket
4CD $E¢ 7. Crankshaft bolt
&1 [} 8. Crankshaft sprocket
9. Flange
10. Tensioner “B”
¢Ed $D411. Timing belt “B”
4FO 904 12. Silent shaft sprocket
»B4 13. Spacer
GGY 14. Crankshaft sprocket “B”
15. Engine support bracket, left
GHD pA4 16. Camshaft sprocket bolt
17. Camshaft sprocket
18. Timing belt under upper cover
19. Timing belt under lower cover

i

3EN0213
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4G3 ENGINE — Timing Belt 11B-19

3EN0229

N
'

MD998781

3EN0007

REMOVAL SERVICE POINTS
@A) TIMING BELT REMOVAL

(1) Mark the belt running direction for reference inreinstalla-
tion.

@B OIL PUMP SPROCKET REMOVAL

(1) Remove the plug on the left side of the cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]
to block the left silent shaft.

(3) Remove the nuts.

(4) Remove the oil pump sprocket.

(G CRANKSHAFT BOLT LOOSENING

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

4D CRANKSHAFT SPROCKET REMOVAL

GED TIMING BELT “B” REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.

TSB Revision 1




11B-20 4G3 ENGINE — Timing Belt

SN = © ¢F)  SILENT SHAFT SPROCKET REMOVAL
N D .-

4

»

@

.
D)

N MD998779 pas @
% \, <
A \
" ]

4

GG CRANKSHAFT SPROCKET “B” REMOVAL

3EN0216

L QH) CAMSHAFT SPROCKET BOLT LOOSENING

(4

R

.

\ y
Aoe

\si /]

V7
\ \ MB990767-01
7\\ A _Y/( BEN0517

INSPECTION
TIMING BELT / TIMING BELT “B”
Replace belt if any of the following c‘:ﬁnd‘itions exist.

(1) Hardening of back rubber — the back'side is glossy without
resilience and leaves no indent wh?ﬁ@ pressed with finger-
nail. v

5

Al

o

8EN0066

(2) Cracks on rubber back

(3) Cracks or peeling of canvas
(4) Cracks on rib root

(5) Cracks on belt sides

Cracks

Cracks
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4G3 ENGINE — Timing Belt

Rounded edge

Abnormal wear
(Fluffy strand)

(6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife. ’

8EN0067

Rubber exposed

Tooth missing
and canvas
fiber exposed.

(7) Abnormal wear in teeth
(8) Missing tooth

8EN0068

\
Z
__‘
w
(o]
3]
N
w
[de}

i’ ".\ . \ ,

N J—
MB998767-01

i \\ g X o
0 3 AT eenosss

INSTALLATION SERVICE POINTS
PA¢ CAMSHAFT SPROCKET BOLT INSTALLATION

—

e ¥y o .
-Installation

(1) Install the spacer with the chamfered end toward the oil
seal.

»B4¢ SPACER INSTALLATION

D)
=

#C4 SILENT SHAFT SPROCKET INSTALLATION

| TSB Revision




4G3 ENGINE — Timing Belt

Timing m?afk

sprocket)
\ &

Timing mark

ﬁ\
ENO159

V2 L
Tensioner@ h‘l
\ S

AN

tensioner ©) Center of bolt

pulley&

o

%

>7
ming be
-~

W

3ENO16(

~ deflectio

1EN032€

#»D¢ TIMING BELT “B” INSTALLATION

(1) Align the timing marks on the crankshaft sprocket “B” and
silent shaft sprocket with the marks on the front case
respectively.

(2) Install the timing belt “B” on the crankshaft sprocket “B”
and silent shaft sprocket. There should be no slack on the
tension side.

(3) Make sure that the relationship between the tensioner
pulley center and the bolt center’ is as shown in the
illustration.

(4) Move the tensioner “B” in the direction of arrow while
lifting with a finger to give a sufficient tension to the tension
side of timing belt. In this condition, tighten the bolt to
secure tensioner “B”. When the bolt is tightened, use care
to prevent the shaft from turning together. If the shaft is
turned together, the belt will be overtensioned.

;

(5) Check to ensure that the timing marks on the sprockets and
front case are in alignment.

(6) Press with index finger the center of span on the tension
side of timing belt “B”. The belt must deflect 5 to 7 mm
(.20 to .28 in.).

A

#E¢ CRANKSHAFT BOLT TIGHTENING

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.

TSB Revision




4G3 ENGINE - Timing Belt

\ N
@

Screwdriver

3EN0231

Spring end

Tensioner
bracket

Timing belt
under upper cover-
%

Camshaft
sprocket

3EN0233

Timing marks

3EN017¢

PF¢ OIL PUMP SPROCKET INSTALLATION

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]
through the plug hole on the left side of the cylinder block to

block the left silent shaft.
(2) Install the oil pump sprocket.

(3) Tighten the nuts to the specified torque.

#G4¢ TENSIONER / TENSIONER SPRING INSTALLATION
(1) Hook the tensioner spring ends to the water pump body

and tensioner bracket.

(2) Move the tensioner fully toward the water pump and

tighten the nut and bolt.

PH¢ TIMING BELT INSTALLATION

(1) Align the timing marks on the camshaft sprocket and
crankshaft sprocket with their timing marks.

TSB Revision
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4G3 ENGINE - Timing Belt

i

iming marks
1)

I

@
T TR - ~
—_ N
W@ ¢

Plug /(

v
0230

3EN0234

Timing mark

A

(under upper cover) ———\

Timing belt

—

—_—
AR
"

! t

~ =

Timing mark
(camshaft

sprocket) .~
N

(2) Align the timing mark on the oil pump sprocket with its
mating mark.

(3) Remove the plug on the cylinder block and insert a Phillips
screwdriver [shank diameter 8 mm (.31 in.)] through the
hole. If it can be inserted as deep “‘gs 60 mm (2.4 in.) or
more, the timing marks are correctly aligned. If the inserted
depth is only 20 to 25 mm (.8 to 1.0jn.), turn the oil pump
sprocket one turn and realign the timing marks. Then check
to ensure that the screwdriver can bé inserted 60 mm (2.4
in.) or more. Keep the screwdriver inserted until installation
of the timing belt is finished.

(4) Install the timing belt on the crankshaft sprocket, oil pump
sprocket and camshaft sprocket in that order. There should
be no slack on the tension side.

(5) Loosen the tensioner mounting bolt and nut.
£

#
#

#

(6) Turn the crankshaft clockwise by two teeth of camshaft
sprocket (or crankshaft sprocket).

(7) Apply force to the tensioner in the direction shown by arrow
to make the belt engage completely with each sprocket.

2

%
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4G3 ENGINE — Timing Belt 11B:25

(8) Tighten the tensioner attaching nut, then tighten ‘the
tensioner attaching bolt.

Caution
If the bolt is tightened first, tensioner turns as the bolt
is tightened, resulting in an excessive belt tension.

(9) Hold the center of the tension side span of the timing belt
(between the camshaft and oil pump sprockets) between
your thumb and index finger as shown. Then, make sure
that the clearance between the belt back surface and cover
is standard value.

Standard value: 12 mm (.47 in))

3ENO161

[ TSB Revision




11 B-26 4G3 ENGINE - Fuel and Emission Parts

FUEL AND EMISSION PARTS 3
REMOVAL AND INSTALLATION

19 Nm
14 ft.Ibs.

22 Nm
16 ft.Ibs.

J

Removal steps

1. Throttle body assembly
2. Gasket
3. Injector and fuel rail
#B4 4. Fuel pressure regulator
5. O-ring
6. Fuel rail
7. Insulator
8. Insulator
9. Injector
0. O-ring
11. Grommet _
12. EGR valve} For California
13. Gasket

3EN0150
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4G3 ENGINE — Fuel and Emission Parts 11B-27

6FU192(

6EMO038

3ENO15

O-ring

6FU0714

INSPECTION

INJECTORS e

(1) Using an ohmmeter (circuit tester), test for continuity
between terminals of injector; the circuit should be closed.
If failure is detected, replace the injector.

Standard value: 13 — 16 ) at 20°C (68°F)

EGR VALVE

(1) Check EGR valve for sticking or carbon deposits.

If such conditions exist clean or replace EGR valve.

(2) Connect a hand vacuum pump to the nipple of EGR valve
and plug the other nipple.

(3) Apply a vacuum of 500 mm Hg (19.7 in.Hg) to make sure
that vacuum is maintained. If there is a leak, replace the
EGR valve.

In addition, check the valve for its opening and closing
motion by applying and removing vacuum.

INSTALLATION SERVICE POINTS

PA4 INJECTOR INSTALLATION

(1) Before installing an injector, the rubber O-ring must be
lubricated with- a drop of clean engine oil to aid in
installation.

(2) Install injector top end into the fuel pipe. Be careful not to
damage O-ring during installation.

#B¢ FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing the pressure regulator, the O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.
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11B-28 4G3 ENGINE — Throttle Body

THROTTLE BODY
DISASSEMBLY AND REASSEMBLY

Disassembly steps

QA pA¢ 1. Throttle position sensor
GAD 2. ldle speed control motor 1
3. Throttle valve set screw “;

4B 4. Throttle body

6FU1292

DISASSEMBLY SERVICE POINTS

JAD) THROTTLE POSITION SENSOR AND IDLE SPEED
CONTROL MOTOR REMOVAL-

(1) Do not disassemble the sensor and motor.
(2) Do not immerse in solvent the sensor and motor.
Clean them with shop towel.
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4G3 ENGINE — Throttle Bodv 11B-29

¢B) THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged Use
compressed air to clean the vacuum passage.

REASSEMBLY SERVICE POINT

Throttle position Ground »A¢ THROTTLE POSITION SENSOR INSTALLATION

sensor power supply
\

A

Av4
0000/

Throttle position View P
sensor output

Throttle position
sensor connector

(1) Check correct installation of the throttle position sensor.
While moving the throttle lever in both open and close
directions, check to see that resistance between terminals
(@) and @ or (2 and @ changes. If resistance changes
smoothly, the throttle position sensor has been installed
correctly.

7FU053E

1 ENO24€
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11B-30 4G3 ENGINE — Intake Manifold

INTAKE MANIFOLD
REMOVAL AND INSTALLATION

19 Nm
14 ft.lbs.

18 Nm
13 ft.lbs. 5

18 Nm 18 Nm

13 ft.Ibs. 1§ft.lbs.
o] l |: |
] 1
22 Nm
16 ft.Ibs. 2

Removal steps

1. Water hose “A”
2. Water hose “B”
B4 3. Engine coolant temperature gauge unit
#A¢ 4. Engine coolant temperature sensor
5. Water outlet fitting
6. Water outlet fitting gasket
7. Thermostat
8. Intake manifold plenum stay
9. Intake manifold plenum
10. Intake manifold plenum gasket
11. Intake manifold stay
12. Engine hanger
13. Thermostat housing
14. Intake manifold
15. Intake manifold gasket

3ENQ154
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4G3 ENGINE — Intake Manifold 11B-31

INSTALLATION SERVICE POINTS

PA¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR : -
Specified sealant:

3M Nut Locking Part No. 4171 or equivalent

Sealant

3ENO219

PB¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT
Sealant

Specified sealant:
3M ATD Part No. 8660 or equivalent

9EN0092
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11 B-32 4G3 ENGINE — Exhaust Manifold and Water Pump

EXHAUST MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION

EnEE

30 Nm 4

22 ft.Ibs. 14 Nm

10 ft.Ibs.

10 ft.Ibs.

E] N |

14 Nm
10 ft.Ibs.

Removal steps

. Oil level gauge
. Oil level gauge guide
O-ring
. Exhaust manifold cover “A”
. Engine hanger
Exhaust manifold
. Exhaust manifold gasket
. Exhaust manifold cover “B”
#A¢ 9. Water inlet pipe
10. O-ring
11. Water pump
12. Water pump gasket

ONOOTRNWN R

3EN0222
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4G3 ENGINE ~ Exhaust Manifold and Water Pump 11B:33

O-ring

{

i
Water inlet pipe

Water pump

!

F—

6EN059

INSTALLATION SERVICE POINT
PA4 WATER INLET PIPE INSTALLATION o
(1) Wet the 0-ring (with water) to facilitate assembly.

Caution
Keep the O-ring free of oil or grease

TSB Revision l




11B-34

4G3 ENGINE — Rocker Arms and Camshaft

ROCKER ARMS AND CAMSHAFT

REMOVAL AND INSTALLATION

20 Nm
14 ft.bs.

m2o—8Q)

Removal steps

PN W

Breather hose

P.C.V. hose

Oil seal

Rocker cover

Gasket

Rocker arm and rocker shaft
Rear camshaft bearing cap
Rocker arm

»E4 9. Wave washer

#D¢ 10.

11.

#D¢ 12.
»D¢ 13.
»C¢ 14.
»Cé 15.

16.

GAD 986 17.

Camshaft bearing cap No. 4
Rocker shaft spring
Camshaft bearing cap No. 3
Camshaft bearing cap No. 2
Right rocker shaft

Left rocker shaft

Front bearing cap

Lash adiuster

#A¢ 18. Semi-circular packing
19 LLamshaft
#F4¢ 20. Camshaft oil seal

3EN0156
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4G3 ENGINE — Rocker Arms and Camshaft 11B:85

1EN026(

7ENC06 4

REMOVAL SERVICE POINT'
QA) ROCKER ARM AND ROCKER SHAFT REMOVAL

(1) Mark lash adjusters for installation in the same position.
(2) Remove the lash adjuster holders and the lash adjusters.

INSPECTION

CAMSHAFT

(1) Measure the cam height.
Standard value: 35.91 mm (1.4138 in)
Limit: 35.41 mm (1.3941 in.)

ROCKER ARM

(1) Visually check the roller and replace if dent, damage, Or
seizure is evident.

(2) Check roller for smooth rotation. Replace if it is binding or
there is an excessive play.

(3) Check the inside diameter and replace the rocker arm if
damage or seizure is observed.

LASH ADJUSTER LEAK DOWN TEST

Caution

1. The lash adjuster is a precision part. Keep it free from
dust and other foreign matters.

2. Do not disassemble lash adjuster.

3. When cleaning lash adiusterl, use clean diesel fuel only.

TSB Revision l




11B-36

4G3 ENGINE — Rocker Arms and Camshaft

B6EN057C

Division = 1 mm (.04 in.)

Lash adjuster

7EN043

Apply sealant

DENOOS:

Apply sealant

10 mm
(4in.)

\C
~
3EN004<

Semi-circular
packing

Cylinder head

(1) Immerse the lash adjuster in clean diesel fuel.
(2) While lightly pushing down inner steel ball using a small

(3)

(4)
(5)

wire, move the plunger up and down four or five times to
bleed air. z

Use of the Retainer facilitates the air'bleeding of the rocker
arm mounted type lash adjuster. +

Remove the small wire and press theplunger. If the plunger
is hard to be pushed in, the lash adjuster is normal. If the
plunger can be pushed in all the way:readily, bleed the lash
adjuster again and test again. ’

If the plunger is still loose, replace the lash adjuster.

Caution
Upon completion of air bleeding, hold the lash adjuster
upright to prevent inside diesel fuel from spilling.

After air bleeding, set the lash adjuster on the special tool
(Leak down tester MD998440).

After the plunger has gone down somewhat 0.2 — 0.5 mm
(.008 — 020 in.), measure time taken for it to go down 1 mm
(.04 in.). Replace if the measured time is out of specifica-
tion.

Standard value: 4 — 20 seconds /1 mm (.04 in.)
[Diesel fuel at 15 —20°C (59 — 68°F)]

INSTALLATION SERVICE POINTS

PA¢ SEMI-CIRCULAR PACKING INSTALLATION
(1) Apply specified sealant to the portions indicated in the

illustration.

Specified sealant:
3M ATD Part No. 8660 or equivalent
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4G3 ENGINE - Rocker Arms and Camshaft

11B:37

Small wire

B6EN042Y

MD998443-01

/
Lash adjuster
7EN017.4

Rocker shaft

Amm(.161in.)
diameter hole for exhaust
Camshaft
sprocket
side
Rocker shaft
for intake

3END19'}
er cover
Front mark Cap ! t@ hing
i 10le
0
0
No. 4 3enpo93

#B¢ LASH ADJUSTER INSTALLATION

(1) Dip the lash adjuster in clean diesel fuel.

(2) While using a small wire to lightly press the check ball
downward, move the plunger up and down four or five
times to bleed out the air.

(3) Insert the lash adjuster to the rocker arm, being careful not
to spill the diesel fuel. Then use the special tool to prevent
the lash adjuster from falling while installing the rocker arm
and shaft assembly to the cylinder head.

#C4 ROCKER SHAFT INSTALLATION

(1) Install the rocker shafts with notches up and toward the
front bearing cap.

(2) The overall length of the left (intake) rocker shaft is 356.5
mm (14.04 in.); that of right (exhaust) rocker shaft is 350
mm (13.78 in.).

#D¢ CAMSHAFT BEARING CAP IDENTIFICATION
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11 B-38 4G3 ENGINE — Rocker Arms and Camshaft

#E¢ WAVE WASHER INSTALLATION

Install the wave washer in correct ‘direction as shown.

3EN0081

[
\
MD9?\8713£1 f@\

#F¢ CAMSHAFT OIL SEAL INSTALLATION

3EN0220
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4G3 ENGINE — Cylinder Head and Valves 11B-39

CYLINDER HEAD AND VALVES
REMOVAL AND INSTALLATION

Removal steps

A BE4 1. Cylinder head bolt
2. Cylinder head assembly
»D4 3. Cylinder head gasket
B0 »C4 4. Retainer lock
5. Valve spring retainer
»B4 6. Valve spring
7. Intake valve
¢Bi) »C4 8. Retainer lock
9. Valve spring retainer
»B4 10. Valve spring
11. Exhaust valve
4G A4 12. Valve stem seal
13. Valve spring seat
G0 pA4 14. Valve stem seal
15. Valve spring seat
16. Intake valve guide
17. Exhaust valve guide
18. Intake valve seat
19. Exhaust valve seat
20. Cylinder head

3EN0196
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11B-40 4G3 ENGINE — Cylinder Head and Valves

3ENO185

3ENO18t¢

3ENO16C

REMOVAL SERVICE POINTS
GAD CYLINDER HEAD BOLT REMOVAL

(1) Using the special tool, loosen the cylinder head bolts
Loosen evenly, little by little.

dB) RETAINER LOCK REMOVAL

(1) Store removed valves, springs and other parts, tagged to
indicate their cylinder No. and location to aid reassembly.

34Cd VALVE STEM SEAL REMOVAL
(1) Do not reuse removed valve stem seals.

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket su;rface for flatness by
using a straightedge and thickness .gauge.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.2 mm (.008 in.)

(2) If the service limit is exceeded, correct to meet the
specification.

Grinding limit: *0.2 mm (.008 in,)
Total resurfacing depth of both cylinder head and
cylinder block

Cylinder head height (Specification when new):
88.4 — 88.6 mm (3.480 — 3.488 in.)

4
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4G3 ENGINE — Cylinder Head and Valves

11B:41

Valve seat
contact .
Margin
= Y %
6EN0542
Out of

r" square

% Free height

1 EN0264

1 ENO279

65°
sl

Exhaust t

45°
Intake 1 EN0265

VALVE

(1) Check the valve face for correct contact. If incorrect, reface
using a valve refacer. Valve should make a uniform contact
with the seat at the center of valve face.

(2) If the margin is smaller than the service limit, replace the

valve.
Standard value:
Intake 1.2 mm (.047 in.)
Exhaust 1.5 mm {.059 in.)
Limit:
Intake 0.7 mm (.028 in.)
Exhaust 1.0 mm (.039 in.)

VALVE SPRING

(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.

Standard value: 49.2 mm (1.937 in.}
Limit: 48.2 mm (1.898 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2" or less
Limit: 4”
VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or
valve, or both.

Standard value:

Intake 0.03 — 0.06 mm (.0012 —.0024 in.)

Exhaust 0.05 — 0.09 mm (.0020 ~.0035 in.)
Limit:

Intake 0.10 mm (.0039 in.)

Exhaust 0.15 mm (.0059 in.)

VALVE SEAT RECONDITIONING PROCEDURE

(1) Before correcting the valve seat, check for clearance
between the valve guide and valve and, if hecessary,
replace the valve guide.

(2) Using the special tool or seat grinder, correct to obtain the
specified seat width and angle.

(3) After correction, valve and valve seat should be lapped with
a lapping compound.
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11B-42 4G3 ENGINE — Cylinder Head and Valves

0.5—-1mm(.02-.04 in,)

(1227
- |

\\\ 4?.5—1mm.

1 EN0274

Height of
seat ring

__Oversize |.D. |

1 EN0275

MD998728-01

3ENO04

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in the cylinder head to a selected
oversize valve seat diameter.

Seat hole diameter: See “Service Specifications” in
page 11 B-6.

(3) Before fitting the vale seat, either heat the cylinder head up
to approximately 250°C (482°F) or cool the valve seat in
liquid nitrogen, to prevent the cylinder head bore from
galling. .

(4) Using a valve seat cutter, correct ﬁebvalve seat to the
specified width and angle. See "VALVE SEAT RECON-
DITIONING PROCEDURE.”

E

E2:

VALVE GUIDE REPLACEMENT ‘PROCEDURE

(1) Push out the valve guide toward the combustion chamber
side using a press.

(2) Rebore the valve guide hole of the cwg\der head to the size
corresponding to the oversize valve guide to be installed.

Caution
Do not install a valve guide of the same size again.

Seat hole diameter: See “Serviceé Specifications” in
page 11 B-6. -

(3) Install the valve guide until it projects 14 mm (.55 in.) as
illustrated.

NOTE

(1) The valve guide must be installed from the upper side of
the cylinder head.

(2) Note that the intake and exhaust valve guides differ in
length: 44 mm (1.732 in.) on intake side, 49.5 mm
(1.949 in.) on exhaust side.

(3) After installation of the valve guide, install a new valve
and check that it slides smoothly.

INSTALLATION SERVICE POINTS
PA¢ VALVE STEM SEAL INSTALLATION

(1) install the valve spring seat.
(2) Using the special tool, install a new stem seal to the valve
guide.

Caution
Do not reuse removed valve stem seals.

TSB Revision




4G3 ENGINE — Cylinder Head and Valves 11B-43

Spring B¢ VALVE SPRING INSTALLATION
retainer (1) Install the valve spring with the painted end on’the rocker
Identification arm side.
color

Stem seal

Spring seat

6EN0437

#»C4 RETAINER LOCK INSTALLATION

(1) The valve spring, if excessively compressed, causes the

bottom end of retainer to be in contact with, and damage,
the stem seal.

3EN023§

(@

(1

2)
My’ 3eN0223

o #D¢ CYLINDER HEAD GASKET INSTALLATION
\dentification mark: 37 (1) Clean both gasket surfaces of cylinder block and cylinder
head.

(2) Do not apply sealant.

(3) Confirm the identification mark on cylinder head gasket.

The identification mark is stamped on the top surface of the
gasket at its front end.

3ENO187

1 PE¢ CYLINDER HEAD BOLT INSTALLATION
& Front (1) Using the special tool and a torque wrench, tighten the
bolts in the shown sequence.

(2) Repeat the tightening sequence several times, and torque
the bolts to specification in the final sequence.

1 EN028: )
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11B-44 4G3 ENGINE — Cylinder Head and Valves

3EN018E
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4G3 ENGINE = Front Case, Oil Pump and Oil Pan

FRONT CASE, OIL PUMP AND OIL PAN
REMOVAL AND INSTALLATION

10N 10 Nm
7 ftbs. 3_% é— é“ 7 ft.lbs.
<l 14Nm .
Q%%—_ 10 ftIbs.
/ O
%}qﬁ’ S0
Y ,

37Nm
27 ft.lbs.

17 Nm
12 ft.lbs. —"

17

45 Nm
33 ft.lbs.
Removal steps
»Me 1 Oil filter
pLe 2. Oil pressure switch
#K¢ 3. Oil pressure gauge unit
4. Oil filter bracket
5. Gasket
6. Drain plug
7 Drain plug gasket
Al ala R Nibnan.
9. QOil screen
10. Oil screen gasket 40 Nm
11. Oil pump cover 29 ft.Ibs.
e 12. Oil pump oil seal
#H¢ 13. Oil pump cover gasket
4B »G4 14. Flange bolt 21. Front case gasket
#F¢ 15. Oil pump driven gear #»D¢ 22. Silent shaft oil seal
#»F¢ 16. Oil pump drive gear #C4 23. Crankshatft oil seal
7. Plug 24. Silent shatft, right
8. Relief spring 25. Silent shatt, left .
9. Relief plunger QD> #B4 26. Silent shaft front bearing
@Co #E4 20. Front case QED) BA4 27. Silent shaft rear bearing

11B-45

3ENO0SS
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11 B-46 4G3 ENGINE — Front Case, Oil Pump and Oil Pan_

General, | _General I REMOVAL SERVICE POINTS
— t t |
____—service too service oo @A) OIL PAN REMOVAL

(1) Knock the special tool deeply between the oil pan and the
cylinder block.
— (2) Hitting the side of the special tool, slide the special tool
/

along the oil pan to remove it.

01L0583 01L058¢

@B) FLANGE BOLT REMOVAL

(1) When loosening the oil pump driven gear flange bolt, first
insert a Phillips screwdriver [shank diameter 8 mm (.32 in.)]

into the plug hole on the left side of the cylinder block to
block the silent shaft.

Phillips
screwdriver

Q0D FRONT CASE REMOVAL

(1) The front case may be sticking to the cylinder block. In such
a case, insert a screwdriver into the slot shown in the
illustration and pry up. Never attempt to pry at any other

positions where flange is thinner. Also avoid applying
impact to the front case for removal.

28y s
- s y
S /:‘\\\\\ \*\i\ <O
g ”ﬁ Slot fo
— screwdriver

4
2 3eNo1s3 K

o
e

¢DY SILENT SHAFT FRONT BEARING REMOVAL

(1) Using the special tool, remove the front bearing from the
cylinder block.

bearing
MD998282-01
3END166 4
Rear ¢E)  SILENT SHAFT REAR BEARING REMOVAL
bearing

(1) Using the special tool, remove the rear bearings from the
cylinder block.

3EN016
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4G3 ENGINE - Front Case, Oil Pump and Oil Pan

11B:47

3ENO165

3ENO169

INSPECTION
SILENT SHAFT

(1) Check oil holes for clogging. ,

(2) Check journal for seizure, damage, and contact with
bearing. If there is anything wrong with the journal, replace
the silent shaft, bearing or front case assembly.

(3) Check the silent shaft oil clearance. If the clearance is
excessive due to wear, replace the silent shaft bearing,
silent shaft or front case assembly.

Standard:
Right
Front 0.02 - 0.06 mm (.0008 —.0024 in.)
Rear 0.05 - 0.09 mm (.0020 - .0036 in.)
Left
Front 0.02 - 0.05 mm (.0008 —.0021 in.)
Rear 0.05 — 0.09 mm (.0020 —.0036 in.)
OIL PUMP

(1) Check the side clearance of each gear.

Standard value:
0.08 = 0.14 mm (.0031-.0055 in.) Drive gear
0.06 — 0.12 mm (.0024 — .0047 in.) Driven gear

(2) Check for ridge wear on the surface of the oil pump cover
that is in contact with the pump gear side,

INSTALLATION SERVICE POINTS
#A¢ SILENT SHAFT REAR BEARING INSTALLATION

(1) Apply engine oil to the rear bearing outer circumference and
bearing hole in the cylinder block.

(2) Using the special tool and a hammer, drive the rear bearing
into the cylinder block.

PB4 SILENT SHAFT FRONT BEARING INSTALLATION

(1) Install two guide pins included in the special tool set to the
threaded holes in the cylinder block.

(2) Set the front bearing on the special tool so that the ratchet
ball of the special tool fits in the oil hole in the bearing.

(3) Apply engine oil to the bearing outer circumference and
bearing hole in the cylinder block.

ITSB Revision !
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4G3 ENGINE — Front Case, Oil Pump and Oil Pan

MD998280-01

Guide pins
3EN017(
/ MD298304-01
Oil seal Front case
3EN019:
ﬂ Socket wrench
Front case
Oil seal
3EN019:
MD998285-01

7 -
el SN YYD e zeNo17

(4) Set the special tool on the guide pins and drive the bearing
into the cylinder block.

#C4 CRANKSHAFT OIL SEAL INSTALLATION

(1) Using the special tool, install the crankshaft oil seal into the
front case.

#D¢ SILENT SHAFT OIL SEAL INSTALLATION

(1) Using a socket wrench, press-in the silent shaft oil seal into
the front case.

#E¢ FRONT CASE INSTALLATION |

(1) Set the special tool on the front end of the crankshaft and
apply engine oil to the outer circumference of the special
tool.

{

(2) Install the front case.

Fi A
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4G3 ENGINE - Front Case, Oil Pump and Qil Pan

/ = #»F¢ OIL PUMP DRIVEN GEAR / OIL PUMP DRIVE GEAR
p ‘ Driven gear INSTALLATION
\ (1) install the oil pump drive gear and driven gear to the front
Timing mark case, lining up the timing marks. Lubricate the gears with
engine oil.

Drive gear
3EN0171

#G¢ FLANGE BOLT INSTALLATION

(1) Insert a Phillips screwdriver [shank diameter 8 mm {.32in.)
into the plug hole on the left side of cylinder block to block
the silent shaft, then tighten the flange bolt.

Phillips
screwdriver

3ENO164

| #He OIL PUMP COVER GASKET INSTALLATION

(1) Install a new oil pump cover gasket in the groove of the

front case.
When installing the gasket, direct the round side to the oil

pump cover.

3EN0200

3 Flat iron plate #l¢ OIL PUMP OIL SEAL INSTALLATION

/ (1) Install the oil seal into the oil pump cover, making sure that
its lip is in correct direction.

Oil seal

Oil pump
cover

3EN020"
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11B-50 4G3 ENGINE - Front Case, Oil Pump and Oil Pan

P¢ OIL PAN INSTALLATION
(1) Clean mating surfaces of both oil pan and cylinder block.
(2) Apply a 4 mm (.18 in.) diameter bea;d of sealant to the oll
pan flange.
Specified sealant: ;
MITSUBISHI GENUINE Part “No. MD970389 or
equivalent )
(3) The oil pan should be installed within 15 minutes after the
application of sealant. .

4 mm (.16 in.) diameter
bead sealant

Bolt hole
portion

AP

3EN0189

Apply sealant

3EN0221

Apply sealant

9EN0094

»K¢ SEALANT APPLICATION TO OILPRESSURE GAUGE
UNIT

(1) Coat the threads of the oil pressure gauge unit with sealant
and install the unit using the special tool.

Specified sealant: 3M ATD Part No, 8666 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

PL¢ SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Coat the threads of the oil pressure switch with sealant and
install the switch using the special tool.

Specified sealant:
3M ATD Part No. 8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.
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4G3 ENGINE - Front Case, Oil Pump and Qil Pan 1155:‘55’1

#M¢ OIL FILTER INSTALLATION

(1) Clean the installation surface of the filter bracket side.

(2) Apply engine oil to the O-ring of the oil filter. :

(3) Screw the oil filter on until the O-ring contacts the base.
Then tighten one turn.

TSB Revision ]




11 B-52 4G3 ENGINE — Piston and Connecting Rod

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps

1. Nut
QAD BE4 2. Connecting rod cap
3. Connecting rod bearing
#D¢ 4. Piston and connecting rod
5. Connecting rod bearing
#C4 6. Piston ring No. 1
#C4¢ 7. Piston ring No. 2
#»B4¢ 8. Qil ring
¢By A4 9. Piston pin
10. Piston
11. Connecting rod
12. Connecting rod bolt

34 Nm
25 ft.lbs.

3EN01565
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4G3 ENGINE - Piston and Connecting Rod

11B-53

Cylinder No.

DENOOS5(

Receiving tube

Stop plug removed 1 EN028E

Insert

1ENO28

Adjust rear support
to proper height

Press ram

Pin pusher

Piston pin

Press plates

Receiving
tube 1 EN0283]

REMOVAL SERVICE POINTS

QA CONNECTING ROD CAP REMOVAL

(1) Mark the cylinder number on the side of the connecting rod
big end for correct reassembly.

@B) PISTON PIN REMOVAL

(1) Remove the piston and connecting rod using the special
tools (MD998184-01).

(2) Assemble set components on a press, with the press
plates under the base.

Caution
Press plates must be used to provide adequate support
to the base during pressing operations.

(3) Place the insert into the anvil opening.

(4) Place the piston and connecting rod on the anvil with the
arrow mark or identification mark facing upward. At this
time, push the lip of the insert in between the connecting
rod boss and the inside surface of piston. The connecting
rod boss should bear on the insert surface as much as
possible.

(5) Adjust the connecting rod rear support until the connecting
rod is horizontal to the press bed surface. Misalignment of
pin and receiving tube ‘may result if support adjustment is
not correct.

(6) Attach the piston pin pusher to the pin and remove the pin
with the press ram.
NOTE
As the piston pin is removed, it must pass through the
receiving tube. Check alignment and adjust if necessary.

TSB Revision J




11B-54

4G3 ENGINE — Piston and Connecting Rod

5EN006E

Press down ring
with piston

O

7 ——”4— End gap

Piston king

6EN0548

1EN0246

INSPECTION
PISTON

(1) Replace the piston if scratches or seizure is evident on its
surfaces (especially the thrust surfaq,e). Replace the piston
if it is cracked. :

PISTON PIN ;

(1) Insert the piston pin into the piston éin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there it an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING

(1) Check for side clearance. .
If the limit is exceeded, replace the ring or piston, or both.

Standard value: i
No. 1 0.05 = 0.09 mm (.0020 —.0035 in.)
No. 2 0.02 — 0.06 mm (.0008 —.0024 in.)
Limit: 0.1 mm (.004 in.) i

(2) Insert the piston ring into the cylinder bore. Force it down
with a piston, the piston crown beirtg in contact with the
ring, to correctly position it at right angles to the cylinder
wall. Then, measure the end gap with a thickness gauge. If
the end gap is excessive, replace the piston ring.

Standard value:
No. 1 0.30 — 0.45 mm (.0118 — .0177 in.)
No. 2 0.20 — 0.35 mm (.0079 — .138 in.)
Oil 0.20 — 0.70 mm (.0079 — .0276 in.)
Limit: Y
0.8 mm (.031 in.) No. 1, Ne. 2
1.0 mm (.039 in.) Qil

i

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from crankshaft pin and cénnecting rod bearing.
(2) Cut the plastic gauge .to the same léngth as the width of
bearing and place it on crankshaft pin in paralle! with its axis.

L

(3) Install the connecting rod cap carefully and tighten the bolts
to the specified torque.

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 - 0.05 (.0008 —.0020 in.)
Limit: 0.1 mm (.0039 in.) i
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4G3 ENGINE - Piston and Connecting Rod 11B:55

Pin guide

1ENO289

Clearance
T /T—\
Measure
and record

~—_ —

1 EN0284

Make certain the piston
floats during installation
operation.

1 ENO29

Side rail

Ring spacet

1 EN0277

REASSEMBLY SERVICE POINTS

PA¢ PISTON PIN INSTALLATION

(1) Install the piston and connecting rod as follows, using the
special tools (MD998184-01).

(2) Thread the stop plug approximately half way into the
bottom of the receiving tube.

(3) Select the piston pin guide that will pass through the piston
and the connecting rod. Install spring, spacer, and guide
into the receiving tube.

(4) With the connecting rod removed from the piston, insert
the piston pin into the piston bore. Carefully measure the
projection amount of the pin that protrudes equally from
both sides of the piston. Record this measurement for
future use.

(5) Place the connecting rod and piston onto the anvil. The
spring loaded piston guide will pass through the piston and
connecting rod and align them. Lubricate pin and insert it
into the piston.

(6) Attach the piston pin pusher to the piston pin and push the
pin through the connecting rod until the pin protrudes same
distance measured and recorded above in step 4:

NOTE
The piston must be free to float during installation; check

frequently.

(7) Apply hydraulic pressure to the pin and adjust the stop plug
until it comes in contact with the spacer.

(8) Remove the piston and pin assembly from the anvil and
check the piston pin to make sure it is centered. If it is not
centered, shift the stop plug up or down to obtain proper
centering. The pin stop is now set for any remaining
pistons.

NOTE
If the required installation load does not meet the specifica-
tion, replace the piston pin and/or connecting rod.

Standard value: 5,000 — 15,000 N (1,100 — 3,300 Ibs.)

»B¢ OIL RING INSTALLATION

(1) First, install the oil ring spacer in the piston ring groove.
Next, install the upper side rail and then the lower side rail.
Both upper and lower side rails may be installed with their
either side facing up.
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11 B-56

4G3 ENGINE - Piston and Connecting Rod

End of
side rall

1 EN0269

7EN0452

| No. 1

:r:~—|

Identif
|
No. 2

identification mark

stamped

t

Barrel
type

ification mark stamped

Taper type:

1 EN0270

Upper side
rail

No. 2 ring gap
and spacer gap

2
4 Lower‘side

rail

B6EN054¢

(2) To install the side rail, first place_one end in the gap
between the groove and the spacér.
While holding the end firmly, press the portion to be
inserted with finger as illustrated until the side rail is in

position. &

Caution
Do not use piston ring expander to install the side rail.

it

#C4 PISTON RING NO. 2 / PISTON RING NO. 1
INSTALLATION

(1) Using a piston ring expander, fit No. 2 and then No. 1 piston
ring in position.
NOTE
(1) Note the difference in shape between No. 1 and No. 2
piston ring.
(2) Install piston rings No. 1 and No. 2 with the side having
marks facing up (on the piston <crown side).

#D4¢ PISTON AND CONNECTING ROD ASSEMBLY
INSTALLATION

(1) Apply engine oil on the circumferences of the piston, piston
ring and oil ring. .

(2) Arrange the piston ring and oil rin% gaps (side rail and
spacer) as shown in the figure.

(3) Rotate the crankshaft so that the cran%k pin is on the center
of the cylinder bore.

(4) Use appropriate thread protectors on connecting rod bolts
before inserting the piston and connecting rod assembly
into the cylinder block.

Be careful not to nick the crank pin.

(5) Using an appropriate piston ring compressor, install the

piston and connecting rod assembly into the cylinder block.

Caution
Direct the front mark (arrow) on the piston top towards
the engine front (timing belt).
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4G3 ENGINE - Piston and Connecting Rod 11B-57

PE¢ CONNECTING ROD CAP INSTALLATION
(1) Verifying the mark made during disassembly install the
bearing cap to the connecting rod. If the connecting rod is
Cylinder No new with no index mark, make sure that the bearing locking
Y ‘ notches come on the same side as shown.

DENO0051

(2) Make sure that connecting rod big end side clearance

meets the specification.
Standard value: 0.10 —0.25 mm (.0039 —.0098 in.)

Limit: 0.4 mm (.016 in.)

1EN0276|
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11B-58 4G3 ENGINE — Crankshaft, Flywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION

135 Nm
2 88 ft.lbs.

Removal steps

. Flywheel bolt }
_ Flywheel For M/T

. Daive plat? bolt
. Adaptor plate
. Drive plate For A/T
. Crankshaft bushing
. Rear plate
. Bell housing cover
53 Nm . Oil seal case
% 38 ft.Ibs. 10. Gasket
#C¢11. Oil seal
12. Bearing cap bolt
#B¢ 13. Bearing cap
PA¢ 14. Crankshaft bearing, lower
15. Crankshaft

#A¢ 16. Crankshaft bearing, upper
17. Cylinder block

OCO~NOUPWN -

e b

3ENO0036
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4G3 ENGINE — Crankshaft, Flywheel and Drive Plate 11B:59

Plastic gauge

B6EN0550

c E
A — —_— F
o O G
L e S o———
3EN0184
a
12 mm 1
(47in) T
Center Q
Bottom
6ENO553

INSPECTION

CRANKSHAFT JOURNAL OIL CLEARANCE (PLASTIC
GAUGE METHOD)

(1) Remove oil from crankshaft journal and crankshaft bearing.

(2) install the crankshaft.

(3) Cut the plastic gauge to the same length as the width of
bearing and place it on journal in parallel with its axis.

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge bag.

Standard value: 0.02 - 0.05 (.0008 —.0020 in.)
Limit: 0.1 mm (.0039 in.)

INSPECTION

(1) Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matters.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.1 mm (.0039 in.)

(2) If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.0079 in.)
The total resurfacing depth of both cylinder block
and mating cylinder head is 0.2 mm (.0079 in.) at
maximum.

Cylinder block height (When new):
285.1 — 285.3 mm (11.224 -11.232 in.)

(3) Check cylinder walls for scratches and seizure. If defects
are evident, correct (rebore to oversize) or replace.

(4) Using a cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct the cylinder to an oversize
and replace the piston and piston rings. Measure at the
points shown in illustration.

Standard value:
Cylinder I.D. 80.60 — 80.63 mm

(3.1732- 3.1744 in))
Cylindricity : 0.01 mm (.0004 in.)
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11B-60 4G3 ENGINE — Crankshaft, Flywheel and Drive Plate

—

Piston O.D. “A” Thrust

m direction

6EN0554

@ess @: 9 rooved

Upper bearing

Lower bearing (for No. 1,2,4,5}
(for No. 1,2,4,5)
Grooveless
e
Ps
Upper and lower bearings
(for center) 1 EN027;

CYLINDER BORING

(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder. .

Piston size identification

I Size Ide?\tifibation mark

0.25 mm (.01 in) O . 0.25
0.50 mm (.02 in) O = 0.50
0.75 mm (.03 in.) O.S. 0.75
1.00 mm (.04 in) O 1.00

NOTE
Size mark is stamped on the piston top.

(2) Measure outside diameter of piston to be used. Measure it
in thrust direction as shown.

(3) Based on the measured piston O.D.; calculate the boring
finish dimension.

Boring finish dimension = Piston O.D. + (clearance
between piston O.D. and cylinder) = 0.02 mm (.0008 in.)
(honing margin)

(4) Bore all cylinders to the calculated boring finish dimension.

Caution

To prevent distortion that may restz:“t from temperature
rise during honing, bore cylinders, inthe order of No. 2,
No. 4, No. 1 and No. 3.

(5) Hone to final finish dimension [piston O.D.+ clearance
between piston O.D. and cyllnderl
(6) Check the clearance between plston and cylinder.

Clearance between piston and cvlinder:
0.01 — 0.03 mm (.0004 —.0012 in.)

NOTE
When boring cylinders, finish all of four cylinders to the same
oversize. Do not bore only one cylinder to an oversize.

INSTALLATION SERVICE POINTS
#A¢ CRANKSHAFT BEARING INSTALLATION

(1) The upper bearings (on the cylinder block side) for Nos. 1, 2,
4 and 5 journals are provided with oil groove.

(2) The lower bearings (on the cap side) for Nos. 1, 2, 4 and 5
journals are not provided with oil groove.

(3) The upper and lower bearings for No. 3 journal are common
parts which are flanged and are not provided with oil
groove.
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4G3 ENGINE - Crankshaft, Flywheel and Drive Plate 11B-61

B¢ BEARING CAP INSTALLATION
(1) Install according to the front mark and cap No.

Timing @
belt side

-—— Cap No.

Front
mark

3EN0138

(2) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replace the crankshaft bearings.

Standard value: 0.05 — 0.18 mm {.0020 —.0071 in.)
Limit: 0.3 mm’ (.012 in.)

#»C4 OIL SEAL INSTALLATION

li
Oil seal case

1 EN0273
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11B-62 4G3 ENGINE - Bracket

BRACKET ;
REMOVAL AND INSTALLATION

65 Nm
47 ft.Ibs.

|
i
i

120 Nm
67 ft.lbs.

65 Nm
47 ft.lbs. 2

36 Nm
26 ft.ibs.

1. Exhaust pipe support bracket
2. Engine support bracket, right
3. Roll stopper bracket, front
4. Roll stopper bracket, rear

3EN0240

TSB Revision




ENGINE

4G61, 4G63, 4G64
<1992>

CONTENTS

BRACKET oo i, 107 GENERATOR AND IGNITION
CAMSHAFTS AND ROCKER SYSTEM — SOHC .o,
ARMS = DOHC ... 71 GENERATOR AND IGNITION
CRANKSHAFT, FLYWHEEL AND SYSTEM = DOHC .,
DRIVE PLATE ... ..., 102 INTAKE MANIFOLD i
CYLINDER HEAD AND VALVES - SOHC ........ 74 PISTON AND CONNECTING ROD ....ccccoovvnune.
CYLINDER HEAD AND VALVES =DOHC ........ 80 ROCKER ARMS AND CAMSHAFT- SOHC ...
EXHAUST MANIFOLD AND SPECIAL TOOLS oo
WATER PUMP oo, 59 SEALANT woooeeoeeeeeeeeeeeeoeeeeoeeoeeeeeeeoeeeeeeeeeee
FRONT CASE, SILENT SHAFT AND SERVICE SPECIFICATIONS oeoovviiieeeieieieseanns
OILPAN oo 85 THROTTLE BODY - rocererreernrieesisieiesveesseveasseseens
ZLéIIE\]LE:,ZIE|5I\FA(I)S|§|\I/|(?A\NT|(O:C[)\|NTROL PARTS 42 TIMING BELT = SOHC oo
GENERAL SPECIFICATIONS 3 TIMING BELT = DOHC ..o,

TORQUE SPECIFICATIONS ....ccoovviiiniiiiiiiin,

TURBOCHARGER  cvveveieieeeeesessesiesiesiesesssenion,

66




11C-2 4G6 ENGINE <1992> — General Information

GENERAL INFORMATION
ENGINE SECTIONAL VIEW — SOHC

B6EN0313
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11C-4 4G6 ENGINE <1992> — General Information

ENGINE SECTIONAL VIEW — DOHC

6EN0245
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11C-6 4G6 ENGINE <1992>— General Information

ENGINE LUBRICATION SYSTEM — SOHC

Rocker shaft
\

Camshaft
Oil pressure
switch

\

Oil filter

'

Crankshaft
L O
; Silent shaft
Oil pump
e
6LU0039
ENGINE LUBRICATION SYSTEM - DOHC

b

1

Ei

Camshaft
Oil cooler
Oil cooler
by-pass valve
Silent shaft | —F{;j;:‘;\:;
| ] jf
Oil filter : ‘ ‘ { o |
Qil pressure switch ‘:_‘:

™ Crankshaft

Relief valve
Qil pumy l
\ = i\: ‘Silent shaft
6LU0055

“TSB Revision ]




4G6 ENGINE <1992> — General Information

11C-7

ENGINE LUBRICATION SYSTEM — DOHC-TURBO

—~

| T e

Camshaft <

Silent shaft

From thermostat cab

Oil filter b Oil cooler

CeCUs
L=
LAl ]

Relief valve

To water inlet pipe !

Oil pressure switch ' O

N
L%_ Crankshaft

Oil pump
\ ‘Silent shaft

61.U0056
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4G6 ENGINE <1992> — General Specifications

GENERAL SPECIFICATIONS '
4G63 SOHC
Type In-line OHV, SOHC
Number of cylinders 4
Combustion chamber Compact type
Total displacement  ¢m?® (cu. in.) 1,997 (121.9)
Cylinder bore  mm (in.) 85 (3.35)
Piston stroke  mm (in.) 88 (3.46)
Compression ratio 8.5
Valve timing
{): camshaft identification mark (AR)
Intake valve
Open BTDC 19"
Close ABDC 57" :
Exhaust valve '
Open BBDC 57"
Close ATDC 19"
Lubrication system Pressure feed, full-flow filtration
Oil pump type Involute gear type

Cooling system

Water pump type

EGR system

Injector type and number
Injector identification mark
Throttle position sensor
Closed throttle position switch

Water-cooled forced circulation

Centrifugal impeller type

Single type

Electromagnetic 4

N210H

Variable resistor type

Contact type, incorporated in idle speed control motor

4G64 SOHC

Type
Number of cylinders
Combustion chamber

Total displacement  cm? (cu. in.)
Cylinder bore  mm (in.)
Piston stroke mm (in.)
Compression ratio
Valve timing
(). camshaft identification mark
Intake valve
Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
Lubrication system
Oil pump type

Cooling system

Water pump type

EGR system

Injector type and number
Injector identification mark
Throttle position sensor

In-line OHV, SOHC
4

Compact type
2,350 (143.4)

86.5 (3.35)
100 (3.46)

8.5

(D) (AR)
20" 19"
64" 57"
64" 57"
20" 19"

Pressure feed, full-flow filtration
Involute gear type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic 4

N275H

Variable resistor type

Contact switch type, incorporated in idle speed control motor-TRUCK

Closed throttle position switch
Movable contact type, incorporated in throttle position sensor — EXPO
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4G6 ENGINE <1992> — General Specifications

11C-9

4G61 DOHC

Type
Number of cylinders
Combustion chamber

Total displacement  ¢cm? (cu. in.)
Cylinder bore  mm (in.)
Piston stroke  mm (in,)
Compression ratio
Valve timing
(): camshaft identification mark
intake valve
Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
Lubrication system
Oil pump type

Cooling system
Water pump type

In-line OHV, DOHC

4
Pentroof type

1,595 (97.3)

82.3 (3.24)

75 (2.95)

3.2

B (F)
16° 26"
48° 38"
13 53"
17° 7

Pressure feed, full-flow filtration
Involute gear type

\Water-cooled forced circulation
Centrifugal impeller type

EGR system Single type
Injector type and number Electromagnetic 4
Injector identification mark B275H
Throttle position sensor Variable resistor type
Closed throttle position switch Contact type

4G63 DOHC
Type In-line OHV, DOHC

Number of cylinders
Combustion chamber

Total displacement cm® (cu. in.)
Cylinder bore  mm (in.)
Piston stroke ~ mm (in.)
Compression  ratio
valve timing
(): camshaft identification mark
Intake valve
Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
Lubrication system
Oil pump type

Cooling system

Nater pump type

=GR system

njector type and number

njector identification mark
Non-turbo
Turbo for GALANT/ECLIPSEM/T
Turbo for ECLIPSE AT

Throttle position sensor

Closed throttle position switch

4
Pentroof type
1,997 (121.9)
85 (3.35)
88 (3.46)

7.8 0r9.0
(Specs. varies according to engine model)

(A) (B.C) (D.C)
26" 21° 21
46" 43" 51"
55" 57" 577
3 15" 15"

Pressure feed, full-flow filtration
Involute gear type
Nater-cooled forced circulation
Centrifugal impeller type

Single type

lectromagnetic 4

N240H

3450L

3390L

Variable resistor type
Contact type

(E.A)

16"
48"

55"
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4G6 ENGINE <1992> — Service Specifications

SERVICE SPECIFICATIONS

mm (in.)
Standard Limit
Cylinder head — SOHC
Flatness of gasket surface 0.05 {.0020) 0.2 (.008)
Grinding limit of gasket surface *0.2{.008)
* Total resurfacing depth of both cylinder head
and cylinder block.
Overall height 89.9 — 90.1 (3.539 — 3.547)
Oversize rework dimensions of valve guide hole
(both intake and exhaust)
0.05(.002) 13.05— 13.07 {.56138 —.5146)
0.25(.010) 13.26—-13.27 (.5217 — .5224)
0.50 (.020) 13.50 — 13.52 {.5315-.5323)
Oversize rework dimensions of intake valve
seat ring hole
0.30(.012) 4G63 44.30 — 44.33 (1.7441 — 1.7453)
4G64 47.30 -47.33 (1.8622 — 1.8634)
0.60 (.024) 4G63 44.60 — 44.63 (1.7559 —1.7671)
4G64 47.60 -47.63 (1.8740 — 1.8752)
Oversize rework dimensions of exhaust valve
seat ring hole
0.30(.012) 4G63 38.30 — 38.33 (1.5079 - 1.5091)
4G64 40.30 — 40.33 (1.5866 — 1.5878)
0.60(.012) 4G63 38.60 — 38.63 (1.5197 —1.5209)
4G64 40.60 — 40.63 (1.5984 — 1.5996)
Cylinder head — DOHC
Flatness of gasket surface 0.05 (.0020) 0.2 (.008)
Grinding limit of gasket surface “0.2 (.008)

* Total resurfacing depth of both cylinder head
and cylinder block.

Overall height,

Oversize rework dimensions of valve guide hole
(both intake and exhaust)

0.05(.002)
0.25(.010)
0.50(.020)

Oversize rework dimensions of intake valve
seat ring hole

0.30(.012)
0.60 (.024)

Oversize rework dimensions of exhaust valve
seat ring hole

0.30(.012)
0.60(.024)

131.9-132.1 (5.193-5.201)

12.05-12.07 (.4744 — 4752)
12.25 — 12.27 (.4823 —-.4831)
12.50 — 12.52 (.4921-.4929)

35.30 — 35.33 (1.3898 —1.3909)
35.60 — 35.63 (1.4016 — 1.4028)

33.30 — 33.33(1.3110- 1.3122)
33.60 — 33.63 (1.3228 — 1.3240)
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4G6 ENGINE <1992> — Service Specifications
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mm (in.)

Standard

Limit

Camshaft - SOHC
Identification mark: D

Cam height Intake
Exhaust
Identification mark: AR
Cam height Intake
Exhaust
NOTE:

The camshaft identification mark is stamped
on the rear end of the camshaft.

Fuel pump driving cam diameter
Journal diameter
Oil clearance

42.40 (1.6693)
42.40 (1.6693)

44,53 (1.7531)
44,53 (1.7531)

38 (1.50)
33.94 — 33.95 (1.3362 — 1.3366)
0.05 — 0.09 (.0020 - .0035)

41.90 (1.6496)
41.90 (1.6496)

44.03 (1.7335)
44.03 (1.7335)

Camshaft — DOHC

Intake

Identification mark: A,D
Cam height

dentification mark: B,C,E,F
Cam height

=xhaust

dentification mark: A
Cam height

dentification mark: C
Cam height

dentification mark E.F
Cam height

NOTE:
'he camshaft identification mark is stamped
nthe rear end of the camshaft.

Journal diameter
Jil clearance

35.49 (1.3972)

35.20 (1.3858)

35.20 (1.3858)
35.49 (1.3972)

35.91 (1.3744)

25.95 — 25.97 (1.0217 -1.0224)
0.05 — 0.09 (.0020 ~.0035)

34.99 (1.3776)

34.70 (1.3661)

34.70 (1.3661)
34.99 (1.3776)

34.41 (1.3547)

locker arm — SOHC
.D.
Yocker arm-to-shaft clearance

18.91 — 18.93 (.7445—.7453)
0.01 - 0.04 (.0004 —-.0018)

0.1 (.004)

.ash adjuster

.eak down test
lemarks: Diesel fuel at 15 —20°C (59 — 68°F)

4 — 20 seconds/| mm (.04 in.)

locker shaft - SOHC

I.D.

Jverall length Intake
Exhaust

18.89 — 18.90 (.7437 —.7441)
385.5(15.177)
372.5 (14.665)
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4G6 ENGINE <1992> - Service Specifications

I.D.

0.D.

Service size

Press-in temperature

8.00 — 8.02 (.31560—.3157)

13.06 — 13.07(.56142 - .5146)

0.05(.002), 0.25 (.010), 0.50 (.020) over size
Room temperature

mm (in.)
Standard Limit
Valve - SOHC
Overall length Intake 4G63 109.8 (4.321)
4G64 106.6 (4.197)
Exhaust 4G63 108.7 {4.280)
4G64 105.2 (4.142) )
Stem diameter Intake 7.96-7.98(.3134-.3142) :
Exhaust 7.93-7.95 (.3122-.3130)
Face angle 45° — 45°30°
Thickness of valve
head (margin) Intake 1.2(.047) 0.7 (.028)
Exhaust 2.0(.079) 1.5 (.059)
Stem-to guide
clearance Intake 0.02 — 0.06 (.0008 —.0024) 0.10 (.004)
Exhaust 0.05 — 0.09 (.0020 —.0035) 0.15 (.008)
Valve - DOHC
Overall length Intake 109.5 (4.311) i
Exhaust 109.7 (4.319) :
Stem diameter Intake 6.57 — 6.58 {.2587 —.2591)
Exhaust 6.53 — 6.55 (.2571—.2579) ’
Face angle 45" — 45°30'
Thickness of valve
head (margin) Intake 1.0(.039) 0.7 (.028)
Exhaust 1.5 (.059) 1.0{.039)
Stem-to guide
clearance Intake 0.02 — 0.05 {.0008 —.0020) 0.10 (.004)
Exhaust 0.05 — 0.09 {.0020 —.0035) 0.15 (.0086)
Valve spring - SOHC
Free height 49.8 (1.961) 48.8 (1.921)
Load/installed ]
height  N/mm {lbs./in.) 329/40.4 (73/1.591)
Out-of-squareness 2" or less Max. 4”
Valve spring — DOHC
Free height 48.3 (1.902) 47.4 (1.866)
Load/installed
height N/mm (lbs./in.) 300/40 (66/1.57)
Out-of-squareness 1.5" or less Max. 4”
Valve guide- SOHC
Overall length Intake 47 (1.85)
Exhaust 52 (2.05)
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4G6 ENGINE <1992> - Service Specifications

11C+13

mm (in.)
Standard Limit
Valve guide - DOHC
Overall length Intake 45.5 (1.791)
Exhaust 50.5 (1.988)
.D. 6.60 — 6.62 (.2598 —.2606)
0.D. 12.06 — 12.07 (.4748 — .4752)
Service size 0.05{.002), 0.25(.010), 0.50 (.020) over size
Press-in temperature Room temperature
Va Ive seat
Seat angle 43°30"' - 44”
Valve contact width 0.9 — 1.3(.035-.051)
Sinkage 0.2 (.008)
Service size 0.3{.012), 0.6 (.024) over size
Silent shaft
Journal diameter Right (front] 41.96 —41.98(1.6520 —1.6528)
(rear) 40.95 — 40.97 (1.6122 — 1.6130)
Left (front) 18.47 —18.48(.7272 — 0.7276)
{rear) 40.95 — 40.97 (1.6122 — 1.6130)
Jil clearance Right (front) 0.03 - 0.06 (.0012 —.0024)
(rear) 0.05-0.09 (.0020 —.0036)
Left (front) 0.02 — 0.05 {.0008 —.0020)
(rear) 0.05 — 0.09 {.0020 —.0036)
’iston — SOHC
D.D. 4G63 84.97 — 85.00 (3.3453 — 3.3465)
4G64 86.47 — 86.50 (3.404 — 3.4055)
Jiston to cylinder clearance 0.02-0.04 (.0008—.0016)
service size 0.25(.010}, 0.50(.020), 0.75 {.030),
1.00(.039) over size
’iston — DOHC
J.D. 4G61 82.27 — 82.30 (3.2390 — 3.2401)
4G63 — Non-turbo 84.97 — 85.00 (3.3453 — 3.3465)
4G63 -Turbo 84.96 — 84.99 (3.3449 — 3.3461)
’iston to cylinder clearance
Non-turbo 0.02 - 0.04 {.0008 —-.0016)
Turbo 0.03 -0.05 {.0012 —.0020)
service size 0.25(.010), 0.50{.020}, 0.75 {.030},

1.00(.039) over size
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11G-14 4G6 ENGINE <1992> _— Service Specifications

mm (in.)
Standard Limit
Piston ring — SOHC
End gap No. 1 ring 0.25 — 0.40 (.0098 — .0157) 0.8 (.031)
No. 2 ring
4G63 0.20 — 0.35(.0079 -.0138) 0.8 (.031)
4G64 0.20 — 0.40 (.0079 -.0157) 0.8 (.031)
Oil ring 0.20 — 0.70 (.0079 - .0276) 1.0{.039)
Ring-to-ring groove
clearance No. 1 ring 0.03 — 0.07 (.0012 —.0028) 0.1(.004)
No. 2 ring 0.02 — 0.06 {.0008 —.0024) 0.1 (.004)
Service size 0.25{.010), 0.50 (.020), 0.75 (.030),
1.00(.039) over size
Piston ring — DOHC
End gap No. 1 ring 0.25 — 0.40 (.0098 —.0157) 0.8(.031)
No. 2 ring
4G61 0.35 - 0.50(.0138-.0197) 0.8 (.031)
4G63 0.45 — 0.60 (.0177 —.0236) 0.8(.031)
Oil ring 0.20 — 0.70 (.0079-.0276) 1.0(.039)
Ring-to-ring groove
clearance No. 1ring 0.03 — 0.07 (.0012-.0028) 0.1(.004)
No. 2 ring 0.03 — 0.07 {.0012 —.0028) 0.1 (.004)
Service size 0.25(.010), 0.50(.020), 0.75 {.030),
1.00(.039) over size
Piston pin
0.D. 21.00-21.01(.8268-.8272)
Press-in load N(bs.) 7,500 — 17,500 (1,653 — 3,858)
press-in temperature Room temperature
Connecting rod
3ig end center-to-small end center length 149.9 — 150.0 {5.902 — 5.906)
3end 0.05 (.002)
Twist 0.1 (.004)
3ig end side clearance 0.10-0.25(.0039 —.0098) 0.4 (.016)
crankshaft
znd play 0.05-0.18(.0020-.0071) 0.25 {.0098)
Journal O.D. 56.98 — 57.00 (2.2433 — 2.2441)
%in O.D. 44.98 — 45.00 (1.7709 — 1.7717)
Jut-of-roundness and taper of journal and pin Max. 0.01 (.0004)
zccentricity of journal Max. 0.02 (.0008)
Jil clearance of journal 0 . 0 2.65(.0008 —.0020) 0.1 (.004)
Jil clearance of pin 0.02 0.65(.0008 —.0020) 0.1 (.004)
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11C-15

* Total resurfacing depth of both cylinder head
and cylinder block.

“mm (ir
Standard Limit

Cylinder block
Cylinder 1.D. 4G61 82.30 — 82.33 (3.2402 — 3.2413)

4G63 85.00 — 85.03 (3.3465 — 3.3476)

4G64 86.50 — 86.53 (3.4055 — 3.4067)
Flatness of gasket surface 0.05 (.0020) 0.1 (.004)"
Grinding limit *0.2 (.008)

V-ribbed type belt New belt N {lbs.)
Used belt N (lbs.)

Overall height 4G61 274.9 — 275.1 (10.823 —10.831)
4G63 283.9-284.1 (11.177-11.185)
4G64 289.9-290.1(11.413-11.421)

Oil pump

Side clearance

Drive gear 0.08 — 0.14 (.0031-.0055)

Driven gear 0.06 — 0.12 (.0024 —.0047)
Jrive belt
Deflection

V-ribbed type belt New belt 7.5-9.0(.30-.35)

Used belt 8.0 (.32)

V type belt 7.0 — 10.0 (.28 -.39)

lension

500 — 700 (11 0°— 154)
400 (88)

Jil cooler by-pass valve
Jimension (L)

Jy-pass hole closing temperature
37 —103°C (207 — 217°F) or more]

34.5 (1.358) — normal temperature
40 (1.57) or more

hjector

.oil resistance
Non -turbo €
Turbo £

13 — 16 at 20°C(68°F)
2 ~ 3 at 20°C(68°F)

dle speed control motor
oil resistance

5 - 35 at 20°C (68°F)

ile air control motor
;oil resistance

28 - 33 at 20°C {68°F)

ile speed control motor position sensor
SOHC engine for GALANT/TRUCK

lesistance k()

NOTE

0.D.: Outer Diameter
1.D.: Inner Diameter

U.S.: Undersize Diameter
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11C-16 4G6 ENGINE <1992> — Torque Specifications

TORQUE SPECIFICATIONS

Nm ft.Ibs.
Generator and ignition system — SOHC
Cooling fan bolt 1
Water pump pulley bolt — Engine without cooling fan 9 . 7
Waterpgmipey bolt — Engine with cooling fan 11 ” 8
Generator brace bolt 14 . 10
Generator mounting bolt 24 ’ 17
Generator pivot nut 23 17
Crankshaft pulley bolt 25 18
Spark plug 25 18
Distributor nut 1 8
Ignition coil bolt 14 10
Ignition power transistor nut 18 13
Generator and ignition system - DOHC
Watepumplley bolt 9 7
Generator brace bolt 14 10
Generator mounting bolt 24 17
Generator pivot nut 23 17
Crankshaft pulley bolt 25 18
Center cover bolt 3 2
Spark plug 25 18
Ignition coil bolt 24 17
Ignition power transistor bolt 11 8
Crankshaft position sensor nut 1 g 14
Timing belt - SOHC
Tensioner bolt 49 35
Tensioner spacer 49 35
Oil pumgsprocket nut 55 40
Crankshaft sprocket bolt 120 87
Tensioner “B” bolt 19 14
Silent shaft sprocket bolt, right 46 . 33
Engine supports bracket bolt, left 36 26
Camshaft sprocket bolt 90 65
riming belt- DOHC 1
Tensioner pulley bolt 49 35
Tensioner arm bolt 22 . 16
dler pulley bolt 38 27
Dil pump sprocket nut 55 ’ 40
Crankshaft sprocket bolt 120 . 87
Tensioner “B” bolt 19 14
Silent shaft sprocket bolt, right 46 33
3ocker cover bolt 3 : 22
_amshaft sprocket bolt 90 65
zngine support bracket, left 36 26
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4G6 ENGINE <1992> — Toraue Specifications

11C-17

Nm ft.Ibs.

Fuel and emission parts
EGR valve bolt 19 14
Throttle body stay nut — DOHC 19 14
Throttle body bolt — SOHC 12 9
Throttle body bolt — DOHC 19 14
Fuel pressggulator bolt 9 7
Fuel rail bolt 12 9
Throttle body
Throttle position sensor bolt 2 1.4
Idle speed control motor bolt 3.5 2.5
Idle air control motor bolt 3.5 2.5
Intake manifold
Intake manifold bolt and nut 18 13
Intake manifold nut — DOHC 36 26
Intake manifold stay bolt — SOHC 22 16
Intake manifold stay bolt — DOHC 28 20
Intake manifold plenum bolt and nut 18 13
Intake manifold plenum stay bolt 18 13
Water outlet fitting bolt 19 14
Engine coolant temperature gauge unit 1 8
Engine coolant temperature sensor 30 22
Thermostat case nut 18 13
Exhaust manifold and water pump
Qil Ievgéugguide bolt 60 43
Heat protector bolt

GALANT AND EXPO 14 10

TRUCK 30 22
Exhaust manifold nut — SOHC 18 13
Exhaust manifold nut — DOHC 28 20
Engine hanger bolt — DOHC 14 10
Air outlet fitting bolt 19 14
Turbocharger bolt and nut 60 43
Exhaust fitting bolt 60 43
Water inlet pipe bolt 14 10
Water pump bolt 24 17
Water pipe “A“ and “B” eye bolt 43 31
Water pipe “A" bolt 1 8
Water pipe “B” flare nut 45 33
Water pipe bolt

M8 14 10

M6 1 8
Oil return pipe bolt 9 7
Oil pipe

Cylinder head side 17 12

Turbocharger side 31 22
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11C-18 4G6 ENGINE <1992> - Torque Specifications

Nm ft.lbs.

Turbocharger ¥
Turbocharger waste gate actuator bolt 12 9
Rocker arms and camshaft- SOHC .
Rocker cover bolt 6 ' 4
Bearing cap bolt !

M8 x 25 24 17

M8 x 65 20 14
Camshafts and rocker arms — DOHC ,
Bearing cap bolt 20 ' 14
Oil delivery body bolt 1 ‘ 8
Cylinder head and valves - SOHC
Cylinder head bolt 95 69
Cylinder head and valves- DOHC
Cylinder head bolt 110 i 80
Front case, silent shaft and oil pan
QOil cooler bolt 43 31
Drain plug 40 ! 29
Oil pan bolt 7 k 5
Oil screen bolt and nut 19 : 14
Oil pursprocket  bolt 55 ; 40
Plug 24 17
Silent shaft, left flange bolt 37 Iy 27
Oil filter bracket bolt 19 , 14
Front case bolt

M8 24 17

M10 31 22
Oil cooler by-pass valve 55 40
Oil pressure switch 10 7
Oil pressure gauge unit 55 40
Relief plug 45 33
Oilpurspver  bolt 17 | 12
Check valve 33 24
Piston and connecting rod
Connecting rod cap nut 52 38
Crankshaft, flywheel and drive plate
~lywheel bolt 135 98
Jrive plate bolt 135 98
Jil seal case bolt 11 8
3earing cap bolt — SOHC 53 38
3earing cap bolt - DOHC 68 49
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4G6 ENGINE <1992> — Torque Specifications / Sealant

11C-19

Nm ft.lbs.
Bracket
Left and right engine support bracket bolt 45 33
Roll stopper bracket bolt, front 65 47
Roll stopper bracket bolt, rear 120 87
Engine support bracket bolt, front 60 43
Exhaust pipe support bracket bolt 36 26
SEALANT

Specified sealant Quantity
Rocker cover 3M ATD Part No. 8660 or equivalent As required
Semi-circular packing 3M ATD Part No. 8660 or equivalent As required
Oil pan gasket MITSUBISHI GENUINE PART As required

MD970389 or equivalent
Engine coolant temperature gauge unit 3M ATD Part No. 8660 or equivalent As required
Engine coolant temperature sensor 3M Nut Locking Part No. 4171 As required

or equivalent
Oil pressure switch 3M ATD Part No. 8660 or equivalent As required
Oil pressure gauge unit 3M ATD Part No. 8660 or equivalent As required
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11C-20 4G6 ENGINE <1992> — Special Tools

SPECIAL TOOLS

Tool Number and Supersession Application
tool name
MB990767 MB990767-01 Holding camshaft sprécket when loosening
% End yoke holder |Use with MIT308239 | or torquing bolt.
/ Use with For SOHC engine only;
iy 4 MD9987 19
5
MD998051 MD998051-01 Loosening or torquing of cylinder head bolt
Cylinder head bolt
wrench
MD998162 MD998162-01 Removal and installation of front case cap
Plug wrench plug
MD998285 MD998285-01 Installation of crankshaft front oil seal
Crankshaft front
oil seal guide
MD998371 MD998371-01 Removal of silent shaft rear
Silent shaft Use with MIT304204

bearing puller

MD998372 MD998372-01 Removal of silent shaft rear
Silent shaft Use with MIT304204
bearing puller

MD998374 MD998374-0 1 Removal and installation of rear bearing
Bearing installer

stopper

MD998375 MD998375-01 nstallation of crankshaft front oil seal

Crankshaft front
oil seal installer

MD998376 MD998376-01 nstallation of crankshaft rear oil seal
Crankshaft rear Use with
oil seal installer MB990938-01

e
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4G6 ENGINE <1992> - Special Tools

11C-21

Tool Number and Supersession Application
tool name
MD998440 Leak-down test of lash adjuster

L.eak-down tester

MD928441

Bleeding of air inside the adjuster

Lash adjuster For SOHC engine only
@ @ retainer
MD998442 Air bleeding of lash adjuster

Air bleed wire

MD998443 MD998443-01 Supporting of the lash adjuster to prevent it
Lash adjuster from failing when rocker shaft assembly is
holder (8) removed or installed
For SOHC engine only
MD998705 MD998373-01 Installation of silent shaft bearing
, Silent shaft l
< bearing installer
MD998713 MD998713-01
Camshaft oil seal
6) installer
MD998719 MIT308239 Holding camshaft sprocket when loosening
Pulley holding or torquing bolt
@ pins é) For SOHC engine only
MD998727 Removal of oil pan
% Oil pan remover
MD898729 MD998729-01 Installation of valve stem seal
Valve stem seal For SOHC engine only
@ installer
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4G6 ENGINE <1992> — Special Tools

_VaIve stem seal
installer

Tool Number and Supersession Application
tool name
MD998735 MD998735-01 Compression of valve spring
Valve spring
compressor
MD998737 MD998737-01 Installation of valve stem seal

For DOHC engine only

Flywheel stopper

MD998767 MD998752-01 Installation of auto tensioner
Tension pulley For DOHC engine only
wrench
MD998772 Compression of valve spring
Valve spring
compressor
MD998778 Removal of crankshaft sprocket
Crankshaft
sprocket puller
MD998779 Holding silent shaft sprocket
q Sprocket stopper
MD998780 MIT216941 Removal and installation of piston pin
o Piston pin
i ﬁ e setting tool
o pds?
MD988781 Holding flywheel
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4G6 ENGINE <1992> — Generator and Ignition System ~ SOHC 11C-23

GENERATOR AND IGNITION SYSTEM - SOHC
REMOVAL AND INSTALLATION

25 Nm

18 ft.Ibs.
% 13 ==
o) 10 ftbs <

~
N AN |
9 AN P

®°7 p —<J RwD
23 Nm

17 ft.lbs. 18Nm 11
13 ft.lbs.
14 Nm
14 Nm
10ft.lbs. 24 Nm 10 ft.Ibs.

P 11 Nm
8 ft.lbs
25 Nm 12
18 ft.Ibs.
9 Nm**
7 ft.lbs. Removal steps
11 Nm*** i
8 ft.Ibs. #B4 1. Drive belt

. Cooling fan***
. Fan clutch***
. Water pump pulley*
. Water pump pulley
. Generator brace
. Generator
. Crankshaft pulley
. Spark plug cable
10. Spark plug
11. High tension cable
NOTE #A¢ 12. Distributor

* : Engine with power steering 13. Ignition coil )
**: Engine with cooling fan 14. Ignition power transistor

Il Engine without cooling fan

OCONOUTRAWN
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11C-24

4G6 ENGINE <1992> = Generator and Ignition System — SOHC

1ELOO1¢E

1ENO297

100N
(22 Ibs.)

pulley 6EN0595

6EN0596]

INSTALLATION SERVICE POINTS
PA¢ DISTRIBUTOR INSTALLATION

(1) Align the marks put at the time of disassembly, and install
the gear to the distributor shaft.

(2) When aligning the driven gear’s mating mark and the
housing’s mating marks, make the combination so that
notch “A” at the shaft end is at the position shown in the
figure, and then align the spring pin holes and drive in a new
spring pin.

Caution
Drive in the spring pin so that the slit is at a right angle
relative to the shaft.

#B¢ DRIVE BELT TENSION ADJUSTMENT

ADJUSTER TYPE

(1)} Adjust the belt deflection to the standard value. Turn the
adjusting bolt clockwise to increase the belt tension and
turn the adjusting bolt counterclockwise to decrease the

belt tension.

Standard value:
V-ribbed type belt
New belt 7.5 = 9.0 mm (.30 ~.35 in.)
Used belt 8.0 mm (.32 in.)
V-type belt 7.0 — 10.0 mm (.28 —-.39 in.)

When using a tension gauge for V-ribbed belt only.

Standard value:
New belt 500 — 700 N (110 — 154 Ibs.)

Used belt 400 N (88 Ibs.)

(2) Tighten the lock bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

TSB Revision




4G6 ENGINE <1992> - Generator and lanition Svstem — SOHC 11C-25

Alternator brace bolt

Alternator pulley
Pivot bolt
Crankshaft pulley

Water pump
pulley

BRACE BOLT TYPE

(1) Move the generator to adjust the belt deflection to the
standard value.

Standard value:
V-ribbed type belt
New belt 7.5 = 9.0 mm (.30 -.35 in.)
Used belt 8.0 mm (.32 in.)
V-type belt 7.0 — 10.0 mm (.28 —.39 in.)

When using a tension gauge for V-ribbed belt only.
6EN0S593 Standard value:

New belt 500 — 700 N(110 - 154 Ibs))

100N
(22 Ibs.)

Y
V4
)

Crankshaft pulley

Alternator

pulley "

Water pump pulley

Used belt 400 N (88 Ibs.)

(2) Tighten the brace bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

B6ENO59E
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11 C-26 4G6 ENGINE <1992> — Generator and Ignition System — DOHC

GENERATOR AND IGNITION SYSTEM — DOHC
REMOVAL AND INSTALLATION

__25Nm

18 ft.Ibs.
19 Nm
14 ft.lbs.

14 Nm
10ftibs. 94 Nm

17 ft.lbs.

9Nm
7 ft.Ibs.

25 Nm
18 ft.Ibs.

Removal steps

#B¢ 1. Drive belt
. Water pump pulley
. Water pump pulley
(For driving power steering pump)
. Generator brace
. Generator
. Crankshaft pulley
. Center cover
.-Spark plug cable
. Spark plug
. Ignition coil
. Ignition power transistor
. Crankshaft position sensor
. O-ring

~Noobh wN

-

>

@

= —_=
N—=0Owmw

[N
w

B6EN0632
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4G6 ENGINE <1992> — Generator and Ignition System — DOHC 11C-27

INSTALLATION SERVICE POINTS

PA¢ CRANKSHAFT POSITION INSTALLATION

(1) Turn the crankshaft so that the No. 1 cylinder is at top dead

center.

(2) Align the punch mark on the crankshaft position sensor
housing with the notch in the plate.

(3) Install the crankshaft position sensor on the cylinder head.

mark
Notch BEN029C

#»B4¢ DRIVE BELT TENSION ADJUSTMENT
Refer to “§B4 DRIVE BELT TENSION ADJUSTMENT” on
page 11C-24.
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11C-28 4G6 ENGINE <1992> — Timing Belt — SOHC

TIMING BELT — SOHC
REMOVAL AND INSTALLATION

36 Nm
26 ft.lbs.

90 Nm
65 ftl.lbs
16
49 Nm L
35 ft.Ibs.
4 b
)
!
®

?ﬁ"’ 49 Nm
35 ft.lbs.

87 ft.lbs.

Removal steps

1. Timing belt front upper cover
2. Timing belt front lower cover
JAD PH4 3. Timing belt
#G4 4. Tensioner spring
#»G4¢ 5. Tensioner
4B #F4 6. Qil pump sprocket
{4C) $E4 7. Crankshaft bolt
4Do 8. Crankshaft sprocket
9. Flange
10. Tensioner “B”
GED $D4 11. Timing belt “B”
GF) pC4 12. Silent shaft sprocket, right
#B¢ 13. Spacer
GO 14. Crankshaft sprocket “B”
15. Engine support bracket, left
<Ho) »A4 16. Camshaft sprocket bolt
17. Camshaft sprocket

18. Timing belt rear cover
BEN0B33
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4G6 ENGINE <1992> — Timina Belt — SOHC 11C-29

/@ < /lE)|uE/ Sf/

/\///7 Screwdriver

B6EN0634

REMOVAL SERVICE POINTS
GAD TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part, check the front case
oil seals, camshaft oil seal and water pump for leaks.

@B OIL PUMP SPROCKET REMOVAL

(1) Remove the plug on the left side of the cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]
to block the left silent shaft.

(3) Remove the nut.

(4) Remove the oil pump sprocket.

@6 CRANKSHAFT BOLT REMOVAL

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

@D CRANKSHAFT SPROCKET REMOVAL

GE® TIMING BELT “B” REMOVAL

(1) Make a mark on the back of the timing belt indicating the
direction of rotation so that it may be reassembled in the
same direction if it is to be reused.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part, check the front case
oil seals, camshatft oil seal and water pump for leaks.
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' ([} 6EN0517

A

Cracks 1 EN024¢)

dF)  SILENT SHAFT SPROCKET REMOVAL

@JGD) CRANKSHAFT SPROCKET “B” REMOVAL

¢H) CAMSHAFT SPROCKET BOLT REMOVAL

INSPECTION

TIMING BELT

Replace belt if any of the following conditions exist.

(1) Hardening of back rubber — the back side is glossy without

resilience and leaves no indent when pressed with finger-
nail.

(2) Cracks on rubber back.

(3) Cracks or peeling of canvas.
(4) Cracks on rib root.

(5) Cracks on belt sides.
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4G6 ENGINE <1992> — Timing Belt = SOHC 11C-31

(6) Abnormal wear of belt sides. The sides are normal if they

are sharp as if cut by a knife.
Roundededge

Abnormal wear
(Fluffy strand)

8EN0067

(7) Abnormal wear on teeth.

(8) Missing tooth.
Rubber exposed

Tooth missing
and canvas fiber &
exposed

8ENO0068

A —=MIT308239" INSTALLATION SERVICE POINTS

= SFZ PA¢ CAMSHAFT SPROCKET BOLT INSTALLATION
©7 55> A
“‘ / '7/\ \// )
N '\‘ \q‘ 43{,‘\

L O T /,@ ENO535
#B¢ SPACER INSTALLATION
Spacer Oil seal (1) Install the spacer with the chamfered end toward the oil
l seal.
L
I

\

Chamfer shaft

BENOB1 £

PC4 SILENT SHAFT SPROCKET INSTALLATION

6EN0G36
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11 C-32 4G6 ENGINE <1992> — Timing Belt — SOHC

Center of
tensioner

“\ ))
\ ‘ b
pulley Q Center of bo"lt:5

6EN0573

6EN0634

»D¢ TIMING BELT “B” ‘INSTALLATION

(1) Align timing marks on the crankshaft sprocket “B” and
silent shaft sprocket with the marks on the front case
respectively.

(2) Install the timing belt “B” on the crankshaft sprocket “B”
and silent shaft sprocket. There should be no slack on the
tension side.

(3) Make sure that the relationship between the tensioner
pulley center and the bolt center is as shown in the
illustration.

(4) Move the tensioner “B” in the direction of arrow while
lifting with a finger to give a sufficient tension to the tension
side of timing belt. In this condition, tighten the bolt to
secure tensioner “B”. When the bolt is tightened, use care
to prevent shaft from turning together. If the shatft is turned
together, the belt will be overtensioned.

(5) Check to ensure that the timing marks on the sprockets and
front case are in alignment.

(6) Press with index finger the center of span on the tension
side of timing belt “B”. The belt must deflect 5 — 7 mm (.20
- .28 in.).

#E¢ CRANKSHAFT BOLT INSTALLATION

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.
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4G6 ENGINE <1992> — Timing Belt — SOHC 1 1C-33

#F4¢ OIL PUMP SPROCKET INSTALLATION

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]
through the plug hole on the left side of the cylinder block to
block the left silent shaft.

(2) Install the oil pump sprocket.

(3) Apply an appropriate amount of engine oil to the bearing
surface of the nut.

(4) Tighten the nut to the specified torque.

Screwdriver

B6EN0564

Nater pump

»G4¢ TENSIONER INSTALLATION

Spring end . .
/ (1) Hook the tensioner spring ends to the water pump body
N projection and tensioner bracket.
(2) Move the tensioner fully toward the water pump and
tighten the bolt and tensioner spacer.

Tensioner
spacer

-Bolt

Tensioner G— 6EN0555

PHe TIMING BELT INSTALLATION

(1) Align the timing marks on camshaft sprocket and crank-
shaft sprocket with their mating marks.

(2) Align the timing mark on the oil pump sprocket with its
mating mark.

Timing mark
Timing mark

for on-vehicle .

service only O ' A
‘ @9‘

Qil pump sprocket

F]ange

Timing mark

6EN0475
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11C-34 4G6 ENGINE <1992> — Timing Belt — SOHC

6EN0563 6EN0564

Tensioner

6EN0015
Timing mark
Two teeth
Timing mark
Timing belt
6EN0016

Tensioner

(3) Remove the plug on the cylinder block and insert a Phillips

screwdriver [shank diameter 8 mm (.31in.) ] through the
hole (Engine with silent shafts).
If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 — 25 mm (.8 —1.0 in.), turn the oil pump sprocket
one turn and realign the timing marks. Then check to
ensure that the screwdriver can be inserted 60 mm (2.4 in.)
or more. Keep the screwdriver inserted until installation of
the timing belt is finished.

(4) Install the timing belt on the crankshaft sprocket, oil pump
sprocket and camshaft sprocket in that order. There should
be no slack on the tension side.

(5) Loosen the tensioner mounting bolt and tensioner spacer.

(6) Turn the crankshaft clockwise by two teeth of camshaft
sprocket (or crankshaft sprocket).

(7) Apply force to the tensioner in the direction shown by arrow
® to make the belt engage completely with each sprocket.
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4G6 ENGINE <1992> — Timina Belt = SOHC 11C-35

(8) Tighten the tensioner attaching bolt, then tighten the
tensioner spacer.

Tensioner spacer Caution

If the tensioner spacer is tightened first, the tensioner

turns as the tensioner spacer is tightened, resulting in

an excessive belt tension.

B6EN0015

(9) Hold the center of the tension side span of the timing belt

(between the camshaft and oil pump sprockets) between
14 mm your thumb and index finger as shown. Then, make sure
in.) that the clearance between the belt back surface and cover
is standard value.

Standard value: 14 mm (.55 in.)

6EN0616
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11C-36 4G6 ENGINE <1992> — Timing Belt — DOHC

TIMING BELT — DOHC
REMOVAL AND INSTALLATION

90 Nm

14%* 16**

o
22

55 ft.lbs.
AN

24 Nm

49 Nm
17 ft.lbs. 35 ft Ibs.

38 Nm
S) 8 27 ft.lbs.

55N
" 10 20ftibs.

46 Nm 15**4
20 33 ft.Ibs. é

Removal steps

1. Timing belt front upper cover
2. Timing belt front lower cover
GAD pKe 3. Timing belt
¢ 4. Tensioner pulley
5. Tensioner arm
#l¢ 6. Auto tensioner
7. Idler pulley
$B0 pHe 8. Oil pump sprocket

87 ft.lbs. 4G »G4 9. Crankshaft sprocket bolt
abo 10. Crankshaft sprocket
11. Flange
12. Spacer*

NOTE
* 1 Engine without silent shafts
**  Engine with silent shafts

13. Tensioner “B"**
GED 9F4 14. Timing belt “B"**
GF) BE4 15. Silent shaft sprocket**
D¢ 16. Spacer**
GGD 17. Crankshaft sprocket “B"“**
#G¢ 18. Rocker cover
#B¢ 19. Semi-circular packing
4H) »A4 20. Camshaft sprocket bolt
21. Camshaft sprocket
22. Engine support bracket
23. Timing belt rear right cover
24. Timing belt rear left upper cover
25. Timing belt rear left lower cover

B6EN0640
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4G6 ENGINE <1992>— Timing Belt — DOHC 11C-37

e 1= REMOVAL SERVICE POINTS
A ? l \‘( (< ¢A) TIMING BELT REMOVAL
0 ' () A .o .. .
N\ ¢ S5 é)o) é (1) Make a mark on the back of the timing belt indicating the

direction of rotation so that it may be reassembled in the
same direction if it is to be reused.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be

BEN0156 washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part, check the front case
oil seals, camshaft oil seal and water pump for leaks.

¢B) OIL PUMP SPROCKET REMOVAL (ENGINE WITH
SILENT SHAFTS)

Refer to "By OIL PUMP SPROCKET REMOVAL” on page
11 C-29.

g0 CRANKSHAFT BOLT REMOVAL

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

4D CRANKSHAFT SPROCKET REMOVAL

¢E)  TIMING BELT “B” REMOVAL (ENGINE WITH SILENT
SHAFTS)
Refer to “¢Ed TIMING BELT “B” REMOVAL” on page
11 C-29.
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11C-38 4G6 ENGINE <1992> — Timing Belt — DOHC

GF)  SILENT SHAFT SPROCKET REMOVAL

3G CRANKSHAFT SPROCKET “B” REMOVAL

JH) CAMSHAFT SPROCKET REMOVAL

(1) Using a wrench, hold the camshaft at its hexagon (between

the No. 2 and No. 3 journals) and remove the camshaft
sprocket bolt.

Caution

Locking the camshaft sprocket with a tool damages the
sprocket.

(2) Remove the camshaft sprockets.

INSPECTION
TIMING BELTS
Refer to “INSPECTION” on page 1 1C-29.
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4G6 ENGINE <1992> — Timina Belt — DOHC 11C-39

2

e

Plug

6EN0280

12 mm
- {47in)

© o O

6ENO161

Brass or
aluminum jaws

Plug

BEN0403

B6ENO169

AUTO TENSIONER

(1) Check the auto tensioner for possible leaks and replace as
necessary.

(2) Check the rod end for wear or damage and replace as
necessary.

(3) Measure the rod protrusion. If it is out of specification,
replace the auto tensioner.

Standard value: 12 mm (.47 in))

(4) Clamp the auto tensioner in a vise with soft jaws.

Caution

The plug protrudes at the bottom of the auto tensioner.
Insert a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

(5) Turning the vise handle, push in the auto tensioner rod.
If the rod can be easily retracted, replace the auto
tensioner. You should feel a fair amount of resistance when
pushing the rod in.

INSTALLATION SERVICE POINTS
#A¢ CAMSHAFT SPROCKET INSTALLATION

(1) Using a wrench, hold the camshaft at its hexagon (between
the No. 2 and No. 3 journals) and tighten the bolt to the
specification.

Caution
Locking the camshaft sprocket with a tool damages the
sprocket.
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11C-40 4G6 ENGINE <1992> — Timing Belt — DOHC

Apply sealant

DENOO5:

10 mm (.39in.) Apply sealant

10 mm
Semi-circular (.39in.)
packing
N

Cylinder head
3EN0044

#B¢ SEALANT APPLICATION ON SEMI-CIRCULAR
PACKING

Specified sealant: 3M ATD Part No. 8660 or equivalent

»C¢ SEALANT APPLICATION ON ROCKER COVER
Apply sealant to the areas indicated in the illustration.
Specified sealant: 3M ATD Part No. 8660 or equivalent

(.39in.)

Apply sealant

6EN0396
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4G6 ENGINE <1992> — Timing Belt — DOHC 11C-41

#D¢ SPACER INSTALLATION (ENGINE WITH SILENT
SHAFTS)

Refer to “pB4 SPACER INSTALLATION” on page 11C-31.

PE¢ SILENT SHAFT SPROCKET INSTALLATION

B6EN064!

»F¢ TIMING BELT “B” INSTALLATION (ENGINE WITH
SILENT SHAFTS)

Refer to Page 11 C-32. Note that the timing mark locations
differ from those on the single camshaft engine.

'G‘ CRANKSHAFT BOLT INSTALLATION

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.

6ENO0634

pH¢ OIL PUMP SPROCKET INSTALLATION (ENGINE
WITH SILENT SHAFTS)

Refer to “#F4 OIL PUMP SPROCKET INSTALLATION” on
page 11 C-33.
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11 C-42

4G6 ENGINE <1992> — Timing Belt — DOHC

/ aluminum jaws 6EN0404

BEN0403
Plain washer

N

sENmsﬂ

)

6EN0351

#l¢ AUTO TENSIONER INSTALLATION

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.
(2) Clamp the auto-tensioner in the vise with soft jaws.

Caution

The plug protrudes at the bottom of the auto tensioner.
Insert a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

(3) Push in the rod little by little with the vise until the set hole
@ in the rod is aligned with the hole in the cylinder.

(4) Insert a wire [I .4 mm (.055 in.) in diameter] into the set
holes.
(5) Unclamp the auto tensioner from the vise.

(6) Install the auto tensioner to front case and tighten to the
specified torque.

Caution
Leave the wire installed in the auto tensioner.

»J4 TENSIONER PULLEY INSTALLATION

(1) Install the tensioner pulley in such direction that its two
small holes are arranged vertically.
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4G6 ENGINE <1992> — Timina Belt — DOHC

11C-43

Dowel

pin Exhaust

Camshaft sprocket

Intake

Cylinder head
top surface

~

Dowel

6EN0284

Dowel pin

86°65’

Timing mark

6ENO11 5

O e D&
©

Timing mark

6EN0563

Screwdriver

BEN0564

PK¢ TIMING BELT INSTALLATION
(1) Turn the two sprockets so that their dowel pins are located

on top. Then, align the timing marks facing each other with
the top surface of the cylinder head. When you let go of the
exhaust camshaft sprocket, it will rotate one tooth in the
counterclockwise direction. This should be taken into
account when installing the timing belt on the sprockets.

NOTE

The same camshaft sprocket which is provided with two
timing marks is used for the intake and exhaust camshafts.
When the sprocket is mounted on the exhaust camshatft,
use the timing mark on the right with the dowel pin hole on
top. For the intake camshaft sprocket, use the one on the
left with the dowel pin hole on top.

(2) Align the crankshaft sprocket timing marks.
(3) Align the oil pump sprocket timing marks (Engine with

silent shafts).

(4) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]

through the plug hole (Engine with silent shafts).

If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 — 25 mm {.8 - 1.0 in.), turn the oil pump sprocket
one turn and realign timing marks. Then check to ensure
that the screwdriver can be inserted 60 mm (2.4 in.) or
more. Keep the screwdriver inserted until the installation of
the timing belt is finished.

NOTE
Step (4) is performed to ensure that the oil pump sprocket
is correctly positioned with reference to the silent shafts.
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11C-44 4G6 ENGINE <1992> — Timing Belt — DOHC

Oil pump
sprocket

B6ENO39¢

[dler
pulley

(5) Thread the timing belt over the intake side camshaft
sprocket and fix it at indicated position by a clip.

(6) Thread the timing belt over the exhaust side sprocket, while
aligning the timing marks with the cylinder head top surface
using two wrenches.

(7) Fix the belt at indicated position by a clip.

(8) Thread the timing belt over the idler pulley, the oil pump
sprocket, the crankshaft sprocket and the tensioner pulley
in the order shown.

(9) Remove the two clips.

(10)Lift up the tensioner pulley in the direction of arrow and
tighten the center bolt.

(11)Check to see that all timing marks are lined up.

(12)Remove the screwdriver inserted in step (4) and fit the plug.
(Engine with silent shafts)

(13)Give the crankshaft a quarter counter-clockwise turn. Then,
turn it clockwise until the timing marks are lined up again.

1
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4G6 ENGINE <1992> — Timing Belt — DOHC 11C-45

(14)Install the special tools, Socket Wrench and Torque
Wrench, on the tensioner pulley, and loosen the tensioner
pulley center bolt.

NOTE

If the special tool is not available, use a commercially
available torque wrench that is capable of measuring 0 — 3
Nm (0 — 2.2 ft.lbs.).

(15)Torque to 2.6 — 2.8 Nm (1.88 — 2.03 ft.Ibs.) with the torque
wrench.
(16)Holding the tensioner pulley with the special tool and

6EN0174

torque wrench, tighten the center bolt to the specification.

(17)After giving two clockwise turns to the crankshaft, let it
alone for approx. 15 minutes. Then, make sure that the auto
tensioner setting wire moves freely.

NOTE
If the wire does not move freely, repeat step (13) above
until it moves freely.

(18)Remove the auto tensioner setting wire.

&// (19)Measure the distance “A” (between the tensioner arm and
& auto tensioner body).
Standard value: 3.8 — 4.5 mm (.15-.18 in.)

6EN0285
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11 C-46 4G6 ENGINE <1992> — Fuel and Emission Control Parts

FUEL AND EMISSION CONTROL PARTS
REMOVAL AND INSTALLATION — SOHC for GALANT/EXPO

-

12 Nm
9 ft.lbs

Removal steps

. Throttle body
. Throttle body gasket

EGR valve

. EGR valve gasket

. Injectors and fuel rail

. Insulator

. Fuel pressure regulator
. O-ring

9. Insulator

. Injectors
. O-ring

. Grommet
. Fuel ralil

6EN0518
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4G6 ENGINE <1992> — Fuel and Emission Control Parts 11C-47

REMOVAL AND INSTALLATION — SOHC for TRUCK

12 Nm

9 ft.lbs. Qy

19 Nm
14 ft.lbs.

Removal steps

. Throttle body
. Throttle body gasket
EGR valve
. EGR valve gasket
. Injectors and fuel rail
Insulator
. Fuel pressure regulator
B¢ O-ring
. Insulator
PA¢ 10. injectors
11. O-ring
12. Grommet
13. Fuel rail 6EN0534

©ONDUTAWNE
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11 C-48

4G6 ENGINE <1992> — Fuel and Emission Control Parts

REMOVAL AND INSTALLATION — DOHC

Removal steps

YYRER

ONOUTAWN R

. Throttle body stay

. Throttle body

. Throttle body gasket
EGR valve
. EGR valve gasket

. Injectors and fuel rail

. Insulator

. Fuel pressure regulator

»Be O
10. Insulator

O-ring

Injectors

12. O-ring

13.

14

Grommet
. Fuel rail

12 Nm
9 ft.lbs.

19 Nm
14 ft.lbs.

19 Nm

#? 14 ft.lbs.

19Nm
14 ft.lbs.

B6EN0519
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4G6 ENGINE <1992> — Fuel and Emission Control Parts

11C-49

B6EMO3BL

6FU1920

SOHC

Grommet

6EN0520

DOHC

Grommet
O-ring

6ENO0521

INSPECTION

EGR VALVE

(1) Check EGR valve for sticking or carbon deposits.

If such conditions exist, clean or replace EGR valve.

(2) Connect a hand vacuum pump to the nipple of EGR valve
and plug other nipple.

(3) Apply a vacuum of 500 mmHg (19.7 in. Hg) to make sure
that a vacuum is maintained. If there is a leak, replace the
EGR valve. In addition, check the valve for its opening and
closing by applying and removing a vacuum.

INJECTORS

(1) Using an ohmmeter (circuit tester), test for continuity
between terminals of injector; the circuit should be closed.
If failure is detected, replace the injector.
Standard value:
Non-turbo 13 — 16 Q [at 20°C (68°F)]
Turbo 2 — 3 Q [at 20°C (68°F)]

INSTALLATION SERVICE POINTS

PA¢ INJECTOR INSTALLATION

(1) Before installing an injector the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

(2) Install the injectors from the top end into the fuel rail.
Be careful not to damage the O-ring during installation.

#B4 FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing the pressure regulator the O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

| TSB Revision |
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11 C-50 4G6 ENGINE <1992> — Throttle Body

THROTTLE BODY ;

DISASSEMBLY AND REASSEMBLY @
SOHC for EXPO

Disassembly steps 1.4 ft.ibs.

1. Accelerator wire bracket
GA) A4 2. Throttle position sensor
GAD 3. Idle air control motor

4. Throttle valve set screw

4BO 5. Throttle body
6FLI1857

SOHC for GALANT/TRUCK

Disassembly steps
QA pA4¢ 1. Throttle position sensor
QA 2. ldle speed control motor
3. Throttle valve set screw
4BD 4. Throttle body
6FU1292

TSB Revision l




4G6 ENGINE <1992> — Throttle Body 11C-51

DOHC
1
o\
|
2Nm
1.4 ft.lbs.

Disassembly steps
GAO PA4 1. Throttle position sensor
GAD 2. ldle air control motor (stepper motor)
3. Closed throttle position switch
4. Adjusting nut

4By 5. Throttle body
6FU1427
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11 C-b2 4G6

ENGINE <1992> — Throttle Bodv

DISASSEMBLY SERVICE POINTS

GA) THROTTLE POSITION SENSOR AND IDLE AIR/
SPEED CONTROL MOTOR REMOVAL

(1) Do not disassemble the sensor and motor.
(2) Do not immerse the sensor and motor in cleaning solvent.

Clean them with shop towel.

¢B) THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

MD998463
7FU029C
/ ~ White
~ 5 clip
> ® o
Green clip
Idle air
control motor
| S—
MD998463

Operational Check
{1) Connect Test Harness to the idle air control motor

connector.
(2) Connect the positive @ terminal of 6 volt battery to white

clip and green clip of Test Harness.

7FU007¢
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4G6 ENGINE <1992> — Throttle Bodv 11C-53

(3)

7FU0295

(4)

] SO
R (1)
1Y(2)(3YaX5)6 ; = 2
3)
J
Idle speed control motor
position sensor
6FU1252

connector

Idle speed control
motor connector

(4)

6FU1253

Holding the idle air control motor as shown in the
illustration, connect the negative © terminal of the power
supply to each clip as described in the following steps, and
check whether or not a vibrating feeling (a feeling of very
slight vibration of the stepper motor) is generated as a
result of the activation of the stepper motor.

(» Connect the negative © terminal of the power supply to

the red and black clip.

(@ Connect the negative © terminal of the power supply to
the blue and black clip.

(3 Connect the negative © terminal of the power supply to
the blue and yellow clip.

(@) Connect the negative © terminal of the power supply to
the red and yellow clip.

(® Connect the negative © terminal of the power supply to
the red and black clip.

(® Repeat the tests in sequence from &) to (0.

If, as a result of these tests, vibration is detected, the

stepper motor can be considered to be normal.

IDLE SPEED CONTROL MOTOR POSITION SENSOR -

HC for GALANT and TRUCK
Measure the resistance between terminals (2) and (3)

Standard value: 4 — 6 k()

Disconnect the idle speed control motor connector.
Connect DC 6V between terminals @) and G2 of the idle
speed control motor connector, and then measure the
resistance between terminals (3 and (8 of the idle speed
control motor position sensor connector when the idle
speed control motor is activated (caused to extend and
retract).

Standard value: It should decrease smoothly as the idle
speed control motor plunger retracts.

Caution

Apply only a 6V DC or lower voltage. Application of
higher voltage could cause locking of the motor gears.
If there is a deviation from the standard value, or if the
change is not smooth, replace the idle speed control motor

assembly.
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11C-54 4G6 ENGINE <1992> — Throttle Body

Throttle position sensor

6FU1858

6FUU1859

Throttle position
sensor output

Ground v /
01 f2 X3 X a)f
Closed throttle position
switch Throttle position

sensor power

7FU0535

Q
Q)
——
Q =
i @/l
hrottle position sensor 6FU1860

REASSEMBLY SERVICE POINTS

PA¢ THROTTLE POSITION SENSOR INSTALLATION -
SOHC FOR EXPO

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle position sensor 90° counterclockwise to
set it in position and tighten the screws.

(3) Connect a circuit tester between (1) (ground) and ®
(output), or between @(output) and @) (power). Then make
sure that the resistance changes smoothly when the
throttle valve is slowly moved to the fully open position.

(4) Check for continuity between terminals @ (closed throttle
position switch) and (1) (ground) with the throttle valve both
fully closed and fully open.

I Throttle valve position ‘ Continuity
l Fully closed ( Conductive |
Fully open Non-conductive [

If there is no continuity with the throttle valve fully closed,
turn the throttle position sensor clockwise, and then check
again.

(5) If the above specifications are not met, replace the throttle
position sensor.

#B¢ THROTTLE POSITION SENSOR INSTALLATION -
GALANT, ECLIPSE, MIRAGE, TRUCK

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

TSB Revision




4G6 ENGINE <1992> — Throttle Bodv 11C-55

(2) Turn the throttle position sensor 90” clockwise to set it and
tighten the screws.

(3) Connect a circuit tester between (@) (ground) and (2
Throttle position (output), or between (2) (output) and (1) (power). Then,
sensor power Ground make sure that the resistance changes smoothly when the
\ throttle valve is slowly moved to the fully open position.

v

Throttle position
sensor output

7FU0535
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11 C-56

4G6 ENGINE <1992> — Intake Manifold

INTAKE MANIFOLD
REMOVAL AND INSTALLATION — SOHC

18 Nm»

11  22Nm
16 ft.lbs.

Removal steps
1. Water hose
2. Water hose
#D¢ 3. Engine coolant temperature gauge unit

C¢ 4. Engine coolant temperature sensor
¥4 5. V\/gater outlet f|tt|ngp

»B¢ 6. Gasket
7. Thermostat

M1o0

| 2
1
18N
/ 13 felbs. &“ 12
’; /l//b o
® ® ¢ 5 | 18Nm
7 13 . 13 ft.lbs.

| &) %
Lt i‘”f \_\

19Nm |

14 ft.Ibs. L &—4 —

e
j’ $
3 =l

18 Nm
13 ft.Ibs.

__30Nm
22 ft.lbs.

18 Nm
13 ft.lbs.

8. Intake manifold plenum stay
9. Intake manifold plenum
10. Intake manifold plenum gasket
11. Intake manifold stay
12. Engine hanger
13. Intake manifold
14. Intake manifold gasket
6IN0103
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4G6 ENGINE <1992> — Intake Manifold 11C-57
REMOVAL AND INSTALLATION — DOHC

Q

(To turbocharger) 30Nm
u 9 )22f:t.lbs11Nm

4 | 8 ft.Ibs.
al6 |
% 5 G
{To oil cooler) ® ‘@L

18 Nm
13 ft.Ibs.

L\

. @ o 6ftibs.
Removal steps l
1. Water hose 18 Nm
2. Water hose 13 ft.Ibs. 12
3. Water hose (turbo) 22% '}-lt'?bs
4. Water hose (turbo) -1DS.

#D4 5. Engine coolant temperature gauge unit
#C¢ 6. Engine coolant temperature sensor
7. Water outlet fitting
#B¢ 8. Gasket
9. Thermostat
10. Thermostat case
11. Gasket
12. Intake manifold stay
pA¢ 13. Intake manifold
14. Intake manifold gasket

6EN0480
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11C-58

4G6 ENGINE <1992> — Intake Manifold

6IN004S

8C00219

Sealant

9EN0092

INSTALLATION SERVICE POINTS
PA¢ INTAKE MANIFOLD INSTALLATION — DOHC

(1) Tighten the intake manifold bolts. Note that the bolts
installed at the locations indicated in the illustration are
tightened to a different torque.

»B¢ WATER OUTLET FITTING GASKET INSTALLATION
(FOR RUBBER COATED METAL GASKET ONLY)

(1) Install the water outlet fitting gasket with its “UP” mark
facing up (toward the water outlet fitting side).

#C¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

#D¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT

Specified sealant: 3M ATD Part No. 8660 or equivalent

TSB Revision




4G6 ENGINE <1992> — Exhaust Manifold and Water Pumn 110-59

EXHAUST MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION — SOHC

14 Nm*
10 ft.Ibs. 4

30 Nm**
22 ft.Ibs.

24 Nm
Removal steps 17 ft.lbs.

1. Oil level gauge
. Oil level gauge guide
. O-ring
Heat protector
Engine hanger
Exhaust manifold
. Exhaust manifold gasket
pA¢ 8. Water inlet pipe
PA¢ 9. O-ring
10. Water pump
11. Water pump gasket

NOTE
*:GALANT and EXPO

**: TRUCK

Nooak~wN

6EN0647
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11 C-60 4G6 ENGINE <1992> — Exhaust Manifold and Water Pump

REMOVAL AND INSTALLATION — DOHC FOR NON-TURBO

4 14 Nm
& 10ftlbs.

14 Nm

10 ft.lbbs. —
60 Nm
43 ft.lbs. ——@,
14 Nm
2 10 ftIbs. —©
M3——

24 Nm
17 ft.lbs.

Removal steps

1. Oil level gauge

. Oil level gauge guide
O-ring

. Heat protector “A”

. Heat protector “B”
Engine hanger
Exhaust manifold

. Exhaust manifold gasket

#A¢ 9. Water inlet pipe

#A¢ 10. O-ring

11. Water pump
12. Gasket

oONoOGTAWN

6EN0648
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4G6 ENGINE <1992> — Exhaust Manifold and Water Pump 11C-61

REMOVAL AND INSTALLATION — DOHC TURBO

£ Ms.
60 Nm
~ 43 ft.lbs. m 45 Nm
® 33 ft.ibs.
(]
___28Nm
~ 20ftlbs.

6(3) Nm 21
43 ft.lbs. —& 19 Nm
14ftlbs 24

2

linNm S /@__15

10 ft.Ibs. @ 14
— 9
N O [N ]

17 Nm
12ft Ibs.

6
24 Nm
17 ft.lbs.
9Nm
7 ft.lbs..
Removal steps
1. Oil level gauge 15. Ring.
2. Oil level gauge guide 16. Oil pipe
3. O-ring 17. Water pipe “A”
4. Heat protector “A” 18. Turbocharger
5. Heat protector “B” 19. Engine hanger
6. Exhaust fitting 20. Exhaust manifold
7. Gasket 21. Exhaust manifold gasket
8. Air outlet fitting 22. Water pipe
9. Gasket 23. Water hose
10. Water pipe “B” 24. Water hose
11. Oil return pipe BA¢ 25. Water inlet pipe
12. Gasket PAq 26. O-ring
13. Turbocharger assembly 27. Water pump
14. Gasket 28. Gasket

B6EN0649

TSB Revision




11C-62 4G6 ENGINE <1992> — Exhaust Manifold and Water Pump

INSTALLATION SERVICE POINT

O-ring ®»A¢ WATER PIPE/O-RING INSTALLATION
L (1) Wet the O-ring (with water) to facilitate assembly
Caution

ll Keep the O-ring free of oil or grease.

B6EN059
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4G6 ENGINE <1992> — Turbocharger 11C-63

TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

Disassembly steps

»Fe inspection of turbocharger waste gate
actuator operation
1. Snap pin
2. Turbocharger waste gate actuator
#E4¢ 3. Coupling
#04 4. Turbine housing
#C4 5. Snap ring
#B4 6. Turbine wheel assembly
7. Compressor cover
#A¢ 8. O-ring

6IN0052
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4G6 ENGINE <1992>— Turbocharger

U 6IN0055

Traces of
contact

Compressor
wheel

Oil passage

Turbine
wheel

Water passage

3EN0205

AFNN19N

Dowel pin hole

Dowel pin

6IN006

Chamfered
edge

Compressor
Turbine cover

wheel

assembly 6IN0O70

INSPECTION
TURBINE HOUSING

(1) Check the housing for traces of contact with the turbine
wheel, cracks due to overheating, pitching, deformation
and other damage. Replace with a new turbine housing if

cracked.
(2) Operate the waste gate valve lever manually to check that
the gate can be opened and closed smoothly.

COMPRESSOR COVER

(1) Check the compressor cover for traces of contact with the
compressor wheel and other damage.

TURBINE WHEEL ASSEMBLY

(1) Check the turbine and compressor wheel blades for bend,
burr, damage, corrosion and traces of contact on the back
side and replace if defective.

(2) Check the oil passage of the turbine wheel assembly for
deposit and clogging.

(3) In the case of water cooled type, check also the water
passage for deposit and clogging.

(4) Check the turbine wheel and compressor wheel for light
and smooth turning.

REASSEMBLY SERVICE POINTS

#A¢ O-RING INSTALLATION

(1) Apply a light coat of engine oil to a new O-ring and fit the
O-ring in the groove of the turbine wheel assembly.

#»B¢ TURBINE WHEEL ASSEMBLY INSTALLATION

(1) Install the turbine wheel assembly to the compressor cover
while aligning the dowel pin with the dowel pin hole.

Caution
Use care not to damage the blades of turbine wheel

and compressor wheel.

#C4¢ SNAP RING INSTALLATION
(1) Fit the snap ring with its chamfered side facing up.
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4G6 ENGINE <1992> — Turbocharger 11 C-65

#D¢ TURBINE HOUSING INSTALLATION
(1) Install the turbine housing on the compressor cover while
aligning the dowel pin with the dowel pin hole.

Caution
Use care not to damage the blades of the turbine

wheel.

PE¢ COUPLING INSTALLATION
(1) Install the coupling and tighten it to the specified torque.

Coupling

6INO058

.F‘ WASTE GATE ACTUATOR OPERATION CHECK

{1) Using a tester, apply a pressure of approx. 72 kPa (10.3 psi)
to the actuator and make sure that the rod moves.

Caution
Do not apply a pressure of more than 85 kPa (12.4 psi)

to the actuator. Otherwise, the diaphragm may be
damaged. Never attempt to adjust the waste gate

valve.

6IN0O5¢ 3
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11C-66 4G6 ENGINE <1992> — Rocker Arms and Camshaft — SOHC

ROCKER ARMS AND CAMSHAFT -~ SOHC
REMOVAL AND INSTALLATION

20 Nm

14 ft.lbs.
24 Nm []

17 ft.lbs.——ﬁ

‘Kemoval steps

1. Breather hose
2. P.C.V.hose
3. Packing
4. Oil seal
5. Rocker cover
6. Gasket
#G4¢ 7. Semi-circular packing
8. Rocker arms and rocker shafts
9. Rear bearing cap
#»C410. Rocker arm D
11. Spring
#EC 12. Rocker arm D
#D¢ 13. Bearing-cap No. 4
p L4 14. Rocker arm C
Q'Cﬁ 15. Rocker arm C
16. Spring
#0'41/.Bearing cap No. 3
.rC‘ 18. Rocker arm D

19. %)ring
»(4"20. Rocker arm D
‘#D4 21. Bearing cap No. 2
#C4¢ 22. Rocker arm C
#C4 23. Rocker arm C

24. Spring
#»B4¢ 25. Wave washer
PA¢ 26. Right rocker shafts
A4 27. Left rocker shafts

28. Front bearing cap

¢Ay 9E4 29. Lash adjuster

»F4 30. Oil seal

31. Camshaft

BENQ762
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e R AR /10693—_Rnck.r.é.ﬂm5.an.d_cams.hﬂu' OHC

MD998443-01

BENO56¢

TENO26(

Jess

Roller tip

O

7EN0064

11C-67

REMOVAL SERVICE POINT
¢QA) ROCKER ARM AND CAMSHAFT REMOVAL

(1) Before removing rocker arms and shafts assembly, install
the special tool as illustrated to prevent adjuster from

dropping.

INSPECTION
CAMSHAFT
(1) Measure the cam height
| Identification mark (Standard value |Limit
D: Intake 42.40 (1.6692) 41.90 (1.6496)
Exhaust 42.40 (1.6692) 41.90 (1.6496)
AR: Intake 44,53 (1.7531) 44.03 (1.7335)
Exhaust 44,53 (1.7531) 44.03 (1.7335)
NOTE

The camshaft identification mark is stamped on the
opposite end of the camshaft sprocket side.

ROCKER ARM

(1) Check the roller surface. If any dent, damage or seizure is
evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

LASH ADJUSTER LEAK DOWN TEST

Caution

1. The lash adjuster is a precision part. Keep it free from
dust and other foreign matters.

2. Do not disassemble the lash adjusters.

3. When cleaning the lash adjusters, use clean diesel fuel

only.

TSB Revision |

H




11C-68

4G6 ENGINE <1992> — Rocker Arms and Camshaft — SOHC

BENOS7(

Division =71 mm (.04 in.)

Lash adjuster

7ENQ438

Notch

Front bearing cap GENOS7E

(1) Immerse the lash adjuster in clean diesel fuel.

(2) While lightly pushing down the inner steel ball using a small
wire, move the plunger up and down four or five times to
bleed air.

Use of the retainer facilitates the air bleeding of a rocker
arm mounted type lash adjuster.

(3) Remove the small wire and press the plunger. If the plunger
is hard to be pushed in, the lash adjuster is normal. If the
plunger can be pushed in all the way readily, bleed the lash
adjuster again and test again. If the plunger is still loose,
replace the lash adjuster.

Caution

Upon completion of air bleeding, hold the lash adjuster
upright to prevent inside diesel fuel from spilling.

(4) After air bleeding, set the lash adjuster on the special tool
(Leak down tester MD998440).

(5) After the plunger has gone down somewhat (.2 —.5 mm),
measure time taken for it to go down 1 mm. Replace if the
measured time is out of the specification.

Standard value: 4 — 20 seconds /1 mm (.04 in.)
[Diesel fuel at 15 —20°C (59 — 68°F)]

INSTALLATION SERVICE POINTS
CAMSHAFT IDENTIFICATION

Identification:
EXPO /GALANT AR
TRUCK D

PA¢ ROCKER SHAFT INSTALLATION

(1) Insert the rocker arm shaft into the front bearing cap with
the notch on the shaft facing up, and insert the installation
bolt without tightening it.

TSB Revision




2 o W

4G6 ENGINE <1992> — Rocker Arms and Camshaft = SOHC

11C-69

Wave
washer

Front No. 1
bearing side
cap

intake
rocker arm

6EN0574

mark ¥

identification

GO~

No. 1 No. 2

No. 3 No. 4 seNosse

Rocker cover
mounting bolt hole

Front mark Identification mark

No. 2 No. 3

No. 4

B6EN0024

B6EN0421

MD998443-01

Lash adjuster

7ENO174

)B( WAVE WASHER INSTALLATION
(1) Install the wave washer in the correct direction as shown.

»C¢ ROCKER ARM IDENTIFICATION

Identification mark:
1-3 for No. 1 and 3 cylinders
2-4 for No. 2 and 4 cylinders

#D¢ CAMSHAFT BEARING CAP IDENTIFICATION

(1) No. 3 bearing cap looks very similar to No. 2 and No. 4
bearing caps.
Use the identification marks shown at left for identification.

NOTE
No. 2 bearing cap is the same as No. 4 bearing cap.

(2) Install the bearing caps with their front marks pointing to
camshaft sprocket side.

#E¢ LASH ADJUSTER INSTALLATION

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or 5
times while pushing down lightly on the check ball in order
to bleed out the air.

(3) Insert the lash adjuster to rocker arm, being careful not to
spill the diesel fuel. Use the special tool to prevent adjuster
from falling while installing it.
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11C-70 4G6 ENGINE <1992> — Rocker Arms and Camshaft = SOHC

\ \ l
MD998713-01
~

B6EN0650

Apply sealant

DENOQObGZ

Apply sealant

o 10 mm
i {.39in.)

ng;%rcu'ar Gasket rail of

cvlinder head 6EN042

®»F¢ CAMSHAFT OIL SEAL INSTALLATION

PG4 SEMI-CIRCULAR PACKING INSTALLATION

Specified sealant:
3M ATD Part No. 8660 or equivalent
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4G6 ENGINE <1992> — camshafts and Rocker Arms — DOHC 110'71

CAMSHAFTS AND ROCKER ARMS - DOHC
REMOVAL AND INSTALLATION

Removal steps

#C4q 1. Bearing cap rear
#C4 2. Bearing cap front
D¢ 3. Camshaft oil seal
#Cq¢ 4. Bearing cap No. 5
#C4¢ 5. Bearing cap No. 2

6. Bearing cap No. 4

7. Bearing cap No. 3
#»B¢ 8. Camshaft

9. Rocker arm
#A¢ 10. Lash adjuster

11. Oil delivery body

6EN0524
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11 C-72 4G6 ENGINE <1992> — camshafts and Rocker Arms — DOHC

6EN0529

Roller

Tip

6ENO18¢

Scale =1 mm{.039in.)

MD998440 F‘}“_
© = 'Hd 3
: Lash
~ 4 adjuster

6ENO35

N
Lt

e

Lash
adjuster U

Nut

l

6EN035

6EN042

INSPECTION
CAMSHAFT
(1) Measure the cam height.
Identification mark Standard value Limit
Intake
AD 35.49 (1.3972) 34.99 (1.3776)
B,C.F.F 35.20 (1.3858) 34.70 (1.3661)
ExhaustA
C 349 520 (L3072) (L.3659) 3499 3470 (1.3776) (L3661)
E.F 35.91 (1.3744) 34.41 (1.3547)

The camshaft identification mark is stamped on the rear end of
camshaft.

ROCKER ARM

(1) Check the roller surface. If any dent, damage or seizure is
evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

LASH ADJUSTER LEAK DOWN TEST

Refer to “LASH ADJUSTER LEAK DOWN TEST” on pages
11C-67 and 11 C-68 . Also note the following.

When the lash adjuster is set on a tester, remove the adjusting
screw of the tester and adjust it to the height of the lash
adjuster as shown in the illustration.

INSTALLATION SERVICE POINTS
®A¢ LASH ADJUSTER INSTALLATION

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up an down 4 to 5
times while pushing down lightly on the check ball in order
to bleed out the air.
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4G6 ENGINE <1992> — camshafts and Rocker Arms — DOHC 11C-73

PB4 INSTALLATION OF CAMSHAFT

(1) Apply engine oil to journals and cams of the camshafts.

(2) Install the camshafts on the cylinder head.

L Siit Use care not to confuse the intake camshaft with the
3/ exhaust one. The intake camshaft has a slit on its rear end

4m Camshaft sprocket side

for driving the crankshaft position sensor.

\\
Intake side
camshaft —
Dowel pin (3) Install the crankshaft sprocket B or spacer and flange to an
end of the crankshaft, and turn the crankshaft until the

timing marks are lined up, setting No. 1 cylinder to the TDC.
(4) Set the camshafts so that their dowel pins are positioned at

top.

6EN0401

»C4¢ BEARING CAP INSTALLATION

@ {1) According to the identification mark stamped on top of each
bearing cap, install the caps to the cylinder head. Only “L”
CN 9
L] <
%)

or “R" is stamped on No. 1 bearing cap. Cap No. is stamped
p—————Cap number on No. 2 to No. 5 bearing caps. No. 6 bearing cap has no
p—-—=Symbol identifying stamping.

intake or exhaust I: For intake camshaft side

E: For exhaust camshaft side

B6EN046:4

(2) Tighten the bearing caps in the order shown by torquing
progressively in two to three stages.
Tighten to the specification in the final sequence.

(3) Check to ensure that the rocker arm is held in position on
the lash adjuster and valve stem end.

Camshaft sprocket side

(omme JIO)
c0|Q
3
[sHle J IS

)
]
5]

(omme
Of [omme
O] [omme’
® |3
@e?

#D¢ CAMSHAFT OIL SEAL INSTALLATION

BENOG51
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11 C-74 4G6 ENGINE <1992> — cylinder Head and Valves — SOHC

CYLINDER HEAD AND VALVES - SOHC
REMOVAL AND INSTALLATION

9 5
10?% 6\\@@
> ms5. e m;3\@

95 Nm
69 ft.lbs. —1 11% \§
4

o

Removal steps

GAD $E¢ 1. Cylinder head bolt
2. Washer
3. Cylinder head assembly
»D4¢ 4. Gasket
4B $C4 5. Retainer lock
6. Valve spring retainer
#B¢ 7. Valve spring
8. Intake valve
¢B( $C4 9. Retainer lock
10. Valve spring retainer
#B¢ 11. Valve spring
12. Exhaust valve
AGO A4 13. Valve stem seal
14. Valve spring seat
4G A4 15. Valve stem seal
16. Valve spring seat
17. Intake valve guide
18. Exhaust valve guide
19. Intake valve seat
20. Exhaust valve seat
21. Cylinder head

6EN0309
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4G6 ENGINE <1992> — cvlinder Head and Valves — SOHC 11C-75

REMOVAL SERVICE POINTS
PRECAUTION FOR REMOVED PARTS

(1) Keep removed parts in order according to the cylinder
number and intake/exhaust.

MD998051
OPTIONAL

@A) CYLINDER HEAD BOLT REMOVAL

(1) Using the special tool, loosen the cylinder head bolts.
Loosen evenly, little by little.

¢dB) RETAINER LOCK REMOVAL

(1) Using the special tool, compress the spring.

(2) Remove the retainer locks.
Keep removed parts in order according to the cylinder
number and intake/exhaust.

@46 VALVE STEM SEAL REMOVAL
(1) Do not reuse valve stem seal.

6EN0718

|TSB Revision J




11C-76

4G6 ENGINE <1992> — cvlinder Head and Valves = SOHC

6ENQ719

Valve seat
contact .
Margin
== -
TGEN0542
r‘— 2°
Free
% height
1 EN0264
Guide 1.D. Guide O.D. 1 EN0279

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket surface for flathess by
using a straightedge in the directions of A through G shown

in the illustration.
Standard value: 0.05 mm {.0020 in.)
Limit: 0.2 mm (.008 in.)
(2) If the service limit is exceeded, correct to meet the
specification.
Grinding limit: *0.2 mm (.008 in.)
Caution
* Total resurfacing depth of both cylinder head and
cylinder block.

Cylinder head height (Specification when new):
89.9 — 90.1 mm (3.539 — 3.547 in.)

VALVE

(1) Check the valve face for correct contact. If incorrect, reface
using a valve refacer. The valve seat contact should be
maintained uniform at the center of the valve face.

(2) If the margin exceeds the service limit, replace the valve.

Standard value:

Intake 1.2 mm (.047 in))

Exhaust 2.0 mm (.079 in.)
Limit:

Intake 0.7 mm (.028 in.)

Exhaust 1.5 mm (.059 in.)

VALVE SPRING
(1) Measure the free height of spring and, if it is smaller than
the limit, replace.

Identification color: White
Standard value: 49.8 mm (1.961 in.)
Limit: 48.8 mm (1.922 in.)
(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.
Standard value: 2“ or less
Limit: Max. 4"

VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or

valve, or both.
Standard value:

Intake 0.02 — 0.06 mm (.0008 —.0024 in.)

Exhaust 0.05 — 0.09 mm (.0020 —.0035 in.)
Limit:

Intake 0.10 mm (.004 in.)

Exhaust 0.15 mm (.006 in.)
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4G6 ENGINE <1992> - Cylinder Head and Valves - SOHC

11C-77

B6EN049

0.5-1 mm{(.020-.039in.)

7

Cut away \
\\\\\\5 4?5—1 mm

1020 —.039 in.)

1 EN027:

AN\

UL

Height of
seat ring ‘

Oversize |1.D. _] ’
-
1 END2
IRemoval Installation
Press Press
a a
D MD998115-01 D
N MD998115
I Push rod I' M

Valve
guide

Valve
guide

B6EN054

VALVE SEAT RECONDITIONING PROCEDURE

(1) Before correcting the valve seat, check for clearance
between the valve guide and valve and, if necessary,
replace the valve guide.

(2) Using the special tool or seat grinder, correct to obtain the
specified seat width and angle.

(3) After correction, valve and valve seat should be lapped with
a lapping compound.

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in the cylinder head to a selected
oversize valve seat diameter.

Seat ring hole diameter: See “Service Specifications”
on page 11C-10.

(3) Before fitting ttie valve seat, either heat the cylinder head
up to approximately 250°C (482°F) or cool the valve seat in
liquid nitrogen, to prevent the cylinder head bore from
galling.

(4) Using a valve seat cutter, correct the valve seat to the

specified width and angle.
See “VALVE SEAT RECONDITIONING PROCEDURE”".

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Using the special tool and a press, remove the valve guide
toward cylinder head gasket surface.

(2) Rebore valve guide hole to the new oversize valve guide
outside diameter.
Valve guide hole diameter: See “Service Specifica-
tions” on page 11C-10.

NOTE
Do not install a valve guide of the same size again.

(3) Using the special tool, press-fit the valve guide, working
from the cylinder head top surface.

(4) After installing valve guides, insert new valves in them to
check for sliding condition.

(5) When valve guides have been replaced, check for valve
contact and correct valve seats as necessary.

TSB Revision




11C-78

4G6 ENGINE <1992> — Cylinder Head and Valves — SOHC

MD998729-01—

Valve

spring
seat

5ENQO1 €
MD998729-01
gfl, =
4.‘ O
NF<==A BEN0561
Spring
Identification ——?@ retamer
color
Stem seal

)

Z{_Spnng seal

6EN0437

INSTALLATION SERVICE POINTS
PA¢ VALVE STEM SEAL INSTALLATION
(1) Install the valve spring seat.

(2) Using the special tool, install a new stem seal to the valve
guide.

Caution
Do not reuse the valve stem seal.

#B¢ VALVE SPRING INSTALLATION

(1) Direct the valve spring end with identification color end
toward the spring retainer.

#»C¢ RETAINER LOCK INSTALLATION

(1) Using the special tool, compress the valve spring and insert
the retainer lock into position.
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4G6 ENGINE <1992> - Cylinder Head and Valves - SOHC 11C-79

Identification mark

O 0A”O0
@)
) ©

6EN0545

6EN0546

MD998051-01
OPTIONAL\

B6EN0560

)D‘ CYLINDER HEAD GASKET IDENTIFICATION
Identification mark:

4G63 .. . 63
4G64 ... 64
Caution

Do not apply sealant to cylinder head gasket.

#E¢ CYLINDER HEAD BOLT INSTALLATION

(1) Tighten the cylinder head bolts in the sequence shown.
Each bolt should be tightened in two to three steps,
torquing progressively. Tighten to the specified torque in
the final sequence.

TSB Revision I




11 C;80 4G6 ENGINE <1992> — Cylinder Head and Valves — DOHC

CYLINDER HEAD AND VALVES - DOHC
REMOVAL AND INSTALLATION

” 80 ft.lbs.

Removal steps

QA0 BE4 1. Cylinder head bolt
2. Washer
3. Cylinder head assembly
»D4¢ 4. Gasket
4Bp »C4 5. Retainer lock
6. Valve spring retainer
#Be 7. Valve spring
8. Intake valve
¢B) #C4 9. Retainer lock
10. Valve spring retainer
»B¢ 1. Valve spring
2. Exhaust valve
AaCo A4 13. Valve stem seal
4. Valve spring seat
AC pA4 15. Valve stem seal
16. Valve spring seat
17. Intake valve guide
18. Exhaust valve guide
19. Intake valve seat
20. Exhaust valve seat
21. Cylinder head

6EN0196

TSB Revision




4G6 ENGINE <1992> - cylinder Head and Valves — DOHC 11C-81

7% AW RRS
ANty
™)

MD998051-01
OPTIONAL V2

TN YT
VAT o P

REMOVAL SERVICE POINTS
QAD CYLINDER HEAD BOLT REMOVAL

(1) Using the special tool, loosen the cylinder head bolts.
Loosen evenly, little by little.

¢B) RETAINER LOCK REMOVAL

(1) Using the special tool, compress the spring.

(2) Remove the retainer locks.
Keep removed parts in order according to the cylinder
number and intake/exhaust.

¢gCd VALVE STEM SEAL REMOVAL
(1) Do not reuse the stem seals.

INSPECTION

(1) Only features differing from the single camshaft engine are
described in the following. (Refer to Pages 1 1C-76.)
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11C-82

4G6 ENGINE <1992> — cCylinder Head and Valves — DOHC

CYLINDER HEAD

Cylinder head height (when new):
131.9 — 132.1 mm (5.193 — 5.201 in.)

VALVE
Margin:
Intake 1.0 mm (.039 in.)
Exhaust 1.5 mm (.059 in.)
Limit:
Intake 0.7 mm (.028 in.)
Exhaust 1.0 mm (.039 in.)

VALVE SPRING

Free height: 48.3 mm (1.902 in.)
Limit: 47.4 mm (1.866 in.)
Squareness: 1.5” or less

Limit: Max. 4”

VALVE GUIDE

Valve guide to valve stem clearance:
Intake 0.02 — 0.05 mm (.0008 —.0020 in.)
Exhaust 0.05 — 0.09 mm (.0020 —.0035 in.)
Limit:
Intake 0.10 mm (.004 in.)
Exhaust 0.15 mm (.006 in.)

VALVE SEAT RECONDITIONING PROCEDURE

(1) Refer to Page 11C-77, noting that the only difference is in
the special tool (Cutter).

6EN0491
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4G6 ENGINE <1992> - cCylinder Head and Valves — DOHC 11C-83

19.5 mm
(.768in.)

>

N/

Valve spring
seat

MD998737-01

Valve
stem seal

B6EN0205

6EN0206

Identification ?@ retainer
color

Spring

Stem seal

Spring seat

6EN0437

VALVE SEAT REPLACEMENT PROCEDURE

(1) Refer to Page 1 1C-77 noting that the only difference is in
the reboring size.

Intake valve seat hole diameter

03 mm (.012in.) O.S. ..o, 35.30- 35.33 mm
(1.3898 —1.3909 in.)
0.6 mm (.024in.) O.S. ..., 35.60 — 35.63 mm

(1.4016-1.4028 in))
Exhaust valve seat hole diameter

03 mm(.012in.) O.S. ..., 33.30- 33.33 mm
(1.3110-1.3122 in.)
0.6 mm (.024 in.) O.S. ..., 33.60— 33.63 mm

(1.3228-1.3240 in.)

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Refer to Page 11C-77, noting that there are differences in
the diameter of the valve guide hole as well as in the
guide’s installed height.

Valve Guide Hole Diameter

0.05 mm (.002in.) O.S. ... 12.05 = 12.07 mm
(.4744 —- 4752 in.)
0.25 mm (.010in.) O.S. ... 12.25- 12.27 mm
(.4823 —- .4831in.)
0.50 mm (.002 in.) O.S. ..., 12.50- 12.52 mm

(4921~ .4929 in))

INSTALLATION SERVICE POINTS
PA¢ VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.
(2) Using the special tool, install a new stem seal to the valve
guide.

Caution
Do not reuse the valve stem seal.

#»B¢ VALVE SPRING INSTALLATION

(1) Install the valve spring so that its end with identification
color is positioned on the rocker arm end.
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11 C-84 4G6 ENGINE <1992> - Cylinder Head and Valves = DOHC

Identification
mark

6EN0209|

<=3 Camshaft sprocket side

8 6 1 3 9
O O O O O
"o o O O O
10 4 2 5 7
BEN0211
MD998051-01
OPTIONAL

6EN0210

#»C¢ RETAINER LOCK INSTALLATION

(1) Using the special tool, compress the valve spring and insert
the retainer lock into position.

#D4 CYLINDER HEAD GASKET IDENTIFICATION

Identification mark:
16 4G61
2 0 4G63

»E¢ CYLINDER HEAD BOLT INSTALLATION

(1) Tighten the cylinder head bolts in the sequence shown.
Each bolt should be tightened in two to three steps,
torquing progressively. Tighten to the specified torque in
the final sequence.
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4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan 11C-85

FRONT CASE, SILENT SHAFT AND OIL PAN
REMOVAL AND INSTALLATION

1

43 Nm
31 ft.lbs.

2 * X%

31Nm *
22 ft.lbs.

b

24 Nm ****
17 ft.Ibs.

19 Nm *
14 ft.Ibs.

27 ft.lbs.

19 Nm

,{% 3

AN

=

17 ft.lbs. 24 Nm
17 ft.Ibs.

19 Nm I
14 ft.lbs. 55 Nm

40 ft.Ibs.

Removal steps

1. Qil filter

2. Oil cooler bolt***
3. Oil cooler***

4. Drain plug

5. Drain plug gasket 7Nm
GAD N4 6. OiII pan 5 ft.Ibs. ié
7. Oil screen <
8. QOil screen gasket @——4—;3#'&8
B0 BE4 9. Flange nut S
10. Oil pump sprocket**
GG »Me11. Plug
12. O-ring
<4DD pL4 13. Flange bolt
14. Oil filter bracket
15. Qil filter bracket gasket
»Ke 16. Front case
17. Front case gasket NOTE
18. Silent shaft, left** *
19. Silent shaft, right** ** 1 Engine with silent shafts
GED #J4 20. Silent shaft, front bearing** *** - Engine with turbocharger
GF) M4 21. Silent shaft, rear bearing. left** **** . Engine without silent shafts
4G pHq 22. Silent shaft, rear bearing, right** **x¥*: Engine with air-cooling type oil cooler

. DOHC

B6ENO0533
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11C-86 4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan

17 Nm
12 ft.Ibs.

E X 2.3
2% ftibs. 18

1
- | 1. Oil cooler by-pass valver+
FrEE55 Nm #G¢ 2. Oil pressure switch
40 ft.Ibs. #F4 3. Oil pressure gauge unit
3 == 4. éeliif plug
5, Gasket
28 thTbs. 6. Relief spring

7. Relief plunger
8. Ol filter bracket
9. Oil pump cover

10. Oil pump shaftx***
#D¢ 11. Oil pump driven gear
#D¢ 12. Oil pump drive gear
#C4 13. Crankshaft front oil seal
»B4¢ 14. Oil pump ail seal

NOTE 15, Plug™***
* - DOHC »A¢ 18 Silent shaft oil seal**
**  :Engine with silent shafts 17. Front case

*** : Engine with turbocharger 18. Check valve

**%*. Engine without silent shafts 19. Oil jet

****%. Engine with air-cooling type oil cooler 20. Gasket

6EN0525
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4G6 ENGINE <1992> - Front Case, Silent Shaft and Oil Pan

11C-87

_Service tool

01L0583 01L0584

Engine with silent shafts

6ENO0564

Engine with silent shafts __

. < AV
L\ R ~
/\// \\
AN 5

Oil pump
sprocket

6EN0339

REMOVAL SERVICE POINTS

JAd olIL PAN REMOVAL

(1) Remove the all oil pan bolts.

(2) Drive in the service tool between the cylinder block and oil
pan.
NOTE

Never use a screwdriver or chisel, instead of the service
tool, as a deformed oil pan flange will result in oil leakage.

@B FLANGE NUT REMOVAL
(ENGINE WITH SILENT SHAFTS)

(1) Remove the plug on the side of the cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.32in.)]
into the plug hole to lock the silent shaft.

(3) Loosen the oil pump sprocket flange nut.

GG PLUG REMOVAL

(2) If the plug is too tight, hit the plug head with a hammer two
to three times, and the plug will be easily loosened.

¢DY FLANGE BOLT REMOVAL
(ENGINE WITH SILENT SHAFTS)

(1) Referring to ¢B) (2), lock the silent shaft.
(2) Loosen the flange bolt.

¢D) FLANGE NUT REMOVAL
(ENGINE WITHOUT SILENT SHAFTS)

(1) Clamp the oil pump shaft end in a vise.
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11C-88

4G6 ENGINE <1992> — Front Case, Silent Shaft and Qil Pan

Engine without silent shafts

k\\ \ 6EN0407

bearing

MD998371-01 3END166

Q —
N AN
6EN0207

Engine with silent shaft Rear
> N7 bearing

MIT304204

AN

3END167

(2) Remove the oil pump sprocket nut.

QE) SILENT SHAFT FRONT BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)

Using the special tool, remove the silent shaft front bearing
from the cylinder block.

NOTE

Be sure to remove the front bearing first.

If it has not been removed, the Rear Bearing Puller cannot
be used.

QF)  LEFT SILENT SHAFT REAR BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)

Using the special tool, remove the left silent shaft rear
bearing from the cylinder block.

¢0G) REAR BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)

Using the special tool, remove the right silent shaft rear
bearing from the cylinder block.

INSPECTION
FRONT CASE

(1) Check oil holes for clogging and clean if necessary.

(2) Check left silent shaft front bearing section for wear,
damage and seizure. If there is anything wrong with the
section, replace the front case.

(3) Check the front case for cracks and other damage. Replace
cracked or damaged front case.

OIL SEAL

(1) Check the oil seal lip for wear and damage. Replace the oll
seal if necessary.

(2) Check the oil seal lip for deterioration. Replace the oil seal if
necessary.
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4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan 11C-89

Engine with silent shafts

\

DENO0711

6LU0013

Q0 Q. Q. Q

o 0 000

Valve

B6EN0589

Engine with silent shafts

a

Qil — };

Socket wrench

Front case

s

SILENT SHAFT (ENGINE WITH SILENT SHAFTS)

(1) Check oil holes for clogging.

(2) Check journal for seizure, damage and contact with bearing.
If there is anything wrong with the journal, replace silent
shaft, bearing or front case assembly.

(3) Check the silent shaft oil clearance. If the clearance is
excessively due to wear, replace the silent shaft bearing,
silent shaft or front case assembly.

Standard value:
Front
Right 0.03 — 0.06 mm (.0012 —-.0024 in.)
Left 0.02 — 0.05 mm (.0008 —.0020 in.)
Rear
Right 0.05 — 0.09 mm (.0020 —.0036 in.)
Left 0.05 — 0.09 mm (.0020 — .0036 in.)

OIlL PUMP

(1) Assemble the oil pump gears in the front case and rotate
them to ensure smooth rotation with no looseness.

(2) Ensure that there is no ridge wear on the gear contact
surface of the front case and the oil pump cover.

(3) Check the side clearance

Standard value:
Drive gear 0.08 = 0.14 mm (.0031-.0055 in.)
Driven gear  0.06 — 0.12 mm (.0024 — .0047 in.)

OIL COOLER BYPASS VALVE
(ENGINE WITH AIR COOLING TYPE OIL COOLER)

(1) Make sure that the valve moves smoothly.
(2) Ensure that the dimension (L) measures the standard value
under normal temperature and humidity.

Standard value (L): 34.5 (.358 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in 100°C (212°F) oil.

Standard value (L): 40 mm (1.57 in.) or more

INSTALLATION SERVICE POINTS

#A¢ SILENT SHAFT OIL SEAL INSTALLATION
(ENGINE WITH SILENT SHAFTS)
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11C-90

4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan

¥ Socket
wrench

Oil seal

Front case

B6EN0494

J

MD998375-01

Front case

Oil seal

“ =t

e

—
L BENO579

lignment
\\ mark

6LU001E

Clamp here

Qil pump shaft 6EN0339!

Engine without silent shafts

6EN0408

#B¢ OIL PUMP OIL SEAL INSTALLATION

»C¢ CRANKSHAFT FRONT OIL SEAL INSTALLATION

(1) Using the special tool, install the crankshaft front oil seal
into the front case.

#D¢ OIL PUMP DRIVEN GEAR / OIL PUMP DRIVE GEAR
INSTALLATION

(1) Apply engine oil amply to the gears and line up the
alignment marks.

#E¢ FLANGE NUT INSTALLATION
(ENGINE WITHOUT SILENT SHAFTS)

Caution
Before installing the flange nut, apply an appropriate
amount of oil to the seating surface.

(1) Clamp the oil pump shaft end in a vise.

(2) Tighten the oil pump sprocket nut to the specified torque.
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4G6 ENGINE <1992> - Front Case, Silent Shaft and Oil Pan

11C-91

Apply sealant

3END221

Sealant

9EN009<

Engine with silent shafts

I

MD998373-01  eENOSE

Engine with silent shafts
MD998374-01

6END20E

’F‘ SEALANT APPLICATION TO OIL PRESSURE GAUGE
UNIT

(1) Coat the threads of the oil pressure gauge unit with sealant
and install the unit using the special tool.

Specified sealant: 3M ATD Part No. 8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

#G4¢ SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Coat the threads of the oil pressure switch with sealant and
install the switch using the special tool.

Specified sealant: 3M ATD Part No.8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

PHe RIGHT SILENT SHAFT REAR BEARING INSTALLA-
TION (ENGINE WITH SILENT SHAFTS)

(1) Apply engine oil to the outer surface of the bearing.

(2) Using special tools, install the right rear bearing. Make sure
that the oil hole of the bearing is aligned with the oil hole of
the cylinder block.

#l¢ LEFT SILENT SHAFT REAR BEARING INSTALLA-
TION (ENGINE WITH SILENT SHAFTS)

(1) Install the special tool (Guide Plate) to the cylinder block.
(2) Apply engine oil to the rear bearing outer circumference and
bearing hole in the cylinder block.
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11C-92

4G6 ENGINE <1992> - Front Case. Silent Shaft and Oil Pan

[Engine with silent shafts

MD998374-01
MD998373-01

Rear
MB990938-01 bearing

B6EN0574

MB990938-01

MD998373-01

MB990938-01

Cylinder’
block

Engine with silent shafts

N

N

MD998373-01

6EN0586

BEN0262

(3) Using the special tool, install the rear bearing.

NOTE
The left rear bearing has no oil holes.

PJ¢ SILENT SHAFT FRONT BEARING INSTALLATION
(ENGINE WITH SILENT SHAFTS)

(1) Using the special tools, install the front bearing.

K¢ FRONT CASE INSTALLATION

(1) Set the special tool on the front end of the crankshaft and
apply a thin coat of engine oil to the outer circumference of
the special tool to install the front case.

(2) Install the front case assembly through a new front case
gasket and temporarily tighten the flange bolts (other than
those for tightening the filter bracket).
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4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan 11C-93

L=40(157)

L=30

(1.18)*1 (79)

L=75 _
(2.95) (L2.175)5
= Bolt length [mm {in.)}

L=16
(.63)*2

L=20

L =25
(.98)

B6ENO31¢

Engine with silent shafts

s\
N

Engine with silent shafts

8 X

6EN049¢

(3) Mount the oail filter bracket with oil filter bracket gasket.
Then, install the four bolts with washers.
(4) Tighten the bolts to the specification.

NOTE

(1) The bolt marked with *1 in the illustration differs in
tightening torque.

(2) The bolt marked with *2 in the illustration is for engine
without silent shafts only.

#Le¢ FLANGE BOLT INSTALLATION
(ENGINE WITH SILENT SHAFTS)

(1) Insert a Phillips screwdriver into the hole on the left side of
the cylinder block to lock the silent shatft.

(2) Secure the oil pump driven gear on the left silent shaft by
tightening the flange bolt to the specified torque.

PM¢ PLUG INSTALLATION

(1) Install a new O-ring in the groove of the front case.
(2) Using the special tool, install the plug and tighten to the
specified torque.

#E¢ FLANGE NUT INSTALLATION
(ENGINE WITH SILENT SHAFTS)

(1) Referring to #J4 (1), lock the silent shaft.
(2) Tighten the flange nut to the specified torque.
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11C-94

4G6 ENGINE <1992> — Front Case, Silent Shaft and Oil Pan

#PN¢ OIL PAN INSTALLATION

(1) Clean both mating surface of the oil pan and the cylinder
block.

(2) Apply a 4 mm (.16 in.) wide bead of sealant to the entire
circumference of the oil pan flange.

Specified sealant:
MITSUBISHI GENUINE PART No. MD970389 or
equivalent
(3) The oil pan should be installed in 15 minutes after the
application of sealant.

Groove portion
Bolt hole
portion

AFNN213

{(4) Note that the bolts at the location shown are different in

4= Crank pulley side length from the others.

10 mm long bolts

Oil pan viewed from bottom BENO44C

o 8] (0]
6 5

N/

Q o o o
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4G6 ENGINE <1992> — Piston and Connecting Rod 11C-95

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

&—s
Removal steps
1. Nut 2
GAD #Eq 2. Connecting rod cap

3. Connecting rod bearing © 1— 52Nm
#D4¢ 4. Piston and connecting rod assembly 38 ft.lbs.
5. Connecting rod bearing
#»C¢ 6. Piston ring No. 1
#C4 7. Piston ring No. 2
#B¢ 8. Qil ring
GB pA4 9. Piston pin
10. Piston
11. Connecting rod
12.Bolt BEND526
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11C-96

4G6 ENGINE <1992> — Piston and Connectina Rod

Cylindemumber

7EN044

00l MIT216941

2iston pin setting

7EN0425

REMOVAL SERVICE POINTS
@JA) CONNECTING ROD CAP REMOVAL

(1) Mark the cylinder number on the side of the connecting rod
big end for correct reassembly.

(2) Keep the removed connecting rods, caps, and bearings in
order according to the cylinder number.

¢B) PISTON PIN REMOVAL

ltem No. Part No. Description

1 MIT310134 Base

2 MIT310136 Piston Support

3 MIT310137 Connecting Rod Guide Pin
4 MIT310138 Connecting Rod Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT310140 Piston Support

7 MIT310141 Connecting Rod Guide Pin
8 MIT310142 Piston Support

9 MIT48143 Press Pin

10 2 16943 Stop Screw

11 10396 Nut

ront mark

Base —|

Piston pin

Front mark
/ f(

Connecting rod
guide pin

%,

7EN0426

(1) Remove the stop screw from the base.

(2) Select the correct piston support for your application (See
above). Fit the piston support onto the base. Place the base
on press support blocks.

(3) Insert the press pin through the piston pin hole. Select the
correct connecting rod guide pin (See above). Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in the illustration,
insert the guide pin through the hole in the piston and
through the hole in the piston support.

(5) Press the piston pin out of the assembly.

IMPORTANT: To avoid piston damage,

1. The piston support must seat squarely against the
piston.

2. Verify that the piston pin will slide through the hole
in the piston support.

(6) Remove the piston pin from the press pin.
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INSPECTION
PISTON

(1) Replace the piston if scratches or seizure is evident on its
surfaces (especially the thrust surface). Replace the piston
if it is cracked.

PISTON PIN

(1) Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING

(1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

(2) Check for the clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value:
No.1 0.03 — 0.07 mm (.0012 —-.0028 in.)
No.2 SOHC 0.02 -~ 0.06 mm (.0008 —.0024 in.)
No. 2 DOHC 0.03 - 0.07 mm (.0012 - .0028 in.)
Limit: 0.1 mm (.004 in.)

(3) Install the piston ring into the cylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.

If the ring gap is excessive, replace the piston ring.

Standard value:
No. 1 0.25 ~ 0.40 mm (.0098 —.0157 in.)
No. 2 0.35 ~ 0.50 mm
(.0138 - .0197 in.) 4G61
0.20 - 0.35 mm
(.0079 - .0138 in.) 4G63 - SOHC
0.45 - 0.60 mm
(.0177 — .0236 in.) 4G63 — DOHC
0.20 - 0.40 mm
(.0079 — .0157 in.) 4G64
Oil 0.20 — 0.70 m m (.0079 — .0276 in.)
Limit:
No. 1, No. 2 0.8 mm (.031 in.)
Oil 1.0 mm (.039 in.)

CRANKSHAFT PIN OIL CLEARANCE
(PLASTIC GAUGE METHOD)
(1) Remove oil from crankshaft pin and connecting rod bearing.

(2) Cut the plastic gauge to the same length as the width of
bearing and place it on crankshaft pin in parallel with its axis.
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(3) Install the connecting rod cap carefully and tighten the bolts
to the specified torque.

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

INSTALLATION SERVICE POINTS

PA¢ PISTON PIN INSTALLATION

(1) Thread the stop screw and lock nut assembly into the base.
Fit the correct piston support on the top of the base. Insert
the press pin, threaded end up, into the hole in the piston
support until the press pin touches the stop screw.

{2) Using the graduations on the press pin, adjust the stop
screw to the depth shown below.

Depth:
SOHC and 4G61 DOHC 56 mm (2.20 in.)
4G63 DOHC 55 mm (2.17 in.)

(3) Place the base on press support blocks.

(4) Slide the piston pin over the threaded end of the press pin,
and thread the correct guide pin up against it.

(5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and

connecting rod.
(6) Press the piston pin through the connecting rod until the

guide pin contacts the stop screw.
(7) Remove the piston assembly from the base. Remove the

guide pin and press pin from the assembly.

IMPORTANT: Due to production tolerance variations, it
is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is
centered. Adjust if necessary.
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B6EN0298

(8) Check that the piston moves smoothly.

»B4 OIL RING INSTALLATION

% (1) Fit the oil ring spacer into the piston ring groove.
N ] § NOTE
N 7 The side rails and spacer may be installed in either direction.
Z,

B6EN0585

1 EN0263

7EN0452

SOHC

6EN0527

(2) Install the upper side rail.

To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.

Caution
Do not use piston ring expander when installing side
rail.

(3) Install the lower side rail in the same procedure as

described in step (2).

(4) Make sure that the side rails move smoothly in either

direction.

#»Cq¢ PISTON RING NO. 2 / PISTON RING NO. 1 IN-

STALLATION

(1) Using a piston ring expander, fit No. 2 and then No. 1 piston

ring into position.

NOTE

(1) Note the difference in shape between No. 1 and No. 2
piston rings.

(2) Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).
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4G6 ENGINE <1992> — Piston and Connecting Rod
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#D¢ PISTON AND CONNECTING ROD INSTALLATION

(1) Liberally coat engine oil on the circumference of the piston,
piston ring, and oil ring.

(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the figure.

(3) Rotate the crankshaft so that the crank pin is on the center
of the cylinder bore.

(4) Use suitable thread protectors on the connecting rod bolts
before inserting the piston and connecting rod assembly
into the cylinder block.

Care must be taken not to nick the crank pin.

(5) Using a suitable piston ring compressor tool, install the

piston and connecting rod assembly into the cylinder block.

#E¢ CONNECTING ROD CAP INSTALLATION

(1) Verifying the mark made during disassembly, install the
bearing cap to the connecting rod. If the connecting rod is
new with no index mark, make sure that the bearing locking
notches come on the same side as shown.

(2) Make sure that the connecting rod big end side clearance
meets the specification.
Standard value: 0.10 — 0.25 mm (.0039 — .0098 in.)
Limit: 0.4 mm (.016 in.)
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'|1C-102 4G6 ENGINE <1992> — Crankshaft, Flywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE .

REMOVAL AND INSTALLATION

2 98 ft.lbs.

135 Nm
98 ft.lbs.

6**5‘**4‘.'l J**

i

135 Nm
98 ft.1bs.

135 Nm

98 ft.Ibs.

<+ 53 Nm L oins
22 — 38t Ibs. 8"

*%x+» 68 Nm
22— 49 ft.\bs.

9 * KX KK

10 LR R X

* K KKK

* KK XK 11 9
Removal steps 14. Drive plate*

1. Flywheel bolt 15. Crankshaft adapter*

2. Flywheel 16. Rear plate

3. Ball bearing* 17. Bell housing cover

4. Drive plate bolt** 18. Oil seal case

5. Adapter plate** 19. Gasket

6. Drive plate** #D4¢ 20. Oil separator !}‘OTE , .

7. Crankshaft bushing** #C¢ 21. Oil seal . Rear wheel drive

8. Drive plate bolt 22. Bearing cap bolt ... - Frontwheeldrive

8. Adaptelr plate QR: %i %eariEghc?tpb g (owen e Dsg:::g
10. Drive plate . Crankshaft bearing (lower :

11. Cransz)haft bushing ’ 25. Crankshaft g *****  DOHC Turbo for ECLIPSE
12. Drive plate bolt* BA4 26. Crankshaft bearing (upper)

13. Adapter plate* 27. Cylinder block 6EN0428
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4G6 ENGINE <1992> - Crankshaft, Flywheel and Drive Plate 11C-103

Plastic gauge

— )

B6ENO55(

3EN0184

INSPECTION

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from the crankshaft journals and crankshaft
bearings.

(2) Install the crankshatft.

(3) Cut the plastic gauge to the same length as the width of the
bearing and place it on the journal in parallel with its axis.

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

CYLINDER BLOCK

(1) Visually check for scratches, rust, and corrosion.
Use also a flaw detecting agent for the check. If defects are
evident, correct, or replace.

(2) Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.1 mm {(.004 in.)

(3) If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.008 in.)
The total resurfacing depth of both cylinder block
and mating cylinder head is 0.2 mm (.008 in.) at
maximum.

Cylinder block height (when new):

4G61  274.9 — 2751 mm
(10.823 — 10.831 in.)

4G63  283.9 -~ 284.1 mm
(11.177 — 11.185 in.)

4G64  289.9 ~ 290.1 mm
(11.413 — 11.421 in.)
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11C-104 4G6 ENGINE <1992> - crankshaft. Flvwheel and Drive Plate
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6EN0554

(4) Check cylinder walls for scratches and seizure. If defects
are evident, correct (rebore to an oversize) or replace.
(5) Using a cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct the cylinder to an oversize
and replace the piston and piston rings. Measure at the

points shown in illustration.

Standard value:
Cylinder I.D.
4G61
82.30 — 82.33 mm (3.2402 - 3.2413 in.)

4G63
85.00 - 85.03 mm (3.3465 = 3.3476 in.)

4G64
86.50 — 86.53 mm (3.4055 — 3.4067 in.)
Cylindricity 0.01 mm (.0004 in.)

BORING CYLINDER

(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.

Piston size identification

Size Identification mark
0.25 mm (.01in.) O.S. 0.25
0.50 mm (.02 in) O.S. 0.50
0.75 mm (.03 in.) O.S. 0.75
1.00 mm {.04 in.) O.S. 1.00
NOTE

Size mark is stamped on the piston top.

(2) Measure outside diameter of piston to be used. Measure it
in thrust direction as shown.

(3) Based on the measured piston O.D. calculate the boring
finish dimension.

Boring finish dimension = Piston O.D. +
(clearance between piston 0.D. and cylinder) -
0.02 mm (.0008 in.) (honing margin)

(4) Bore all cylinders to the calculated boring finish dimension.

Caution

To prevent distortion that may result from temperature
rise during honing, bore cylinders, working from No. 2
to No. 4 to No. 1 to No. 3.

(5) Hone to final finish dimension (piston O.D. + clearance
between piston O.D. and cylinder).
(6) Check the clearance between piston and cylinder.

Clearance between piston and cylinder:
4G63 SOHC
0.01 - 0.03 mm (.0004 —.0012 in.)
4G63 DOHC T/C
0.03 — 0.05 mm (.0012 —-.0020 in.)
4G61, 4G63 DOHC, 4G64
0.02 — 0.04 mm (.0008 —.0016 in.)

NOTE
When boring cylinders, finish all of four cylinders to the
same oversize. Do not bore only one cylinder to an oversize.
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(for No. 1,2,4,5)

Upper and lower bearings

(for No. 3)
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/

Upper bearing
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1 EN0272)
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3EN0022

6EN0231

INSTALLATION SERVICE POINTS
A4 CRANKSHAFT BEARING IDENTIFICATION

(1) The upper bearings (on the cylinder block side) for Nos. 1, 2,
4 and 5 journals are provided with oil groove.

(2) The lower bearings (on the cap side) for Nos. 1, 2, 4 and 5
journals are not provided with oil groove.

(3) No.3 bearings are flanged and provided with no groove.
Common bearings are used on the cap side and cylinder
block side.

#B4¢ BEARING CAP INSTALLATION

(1) Check the bearing cap for the identification mark before it is
installed.

(2) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct.
If the end play exceeds the limit, replace crankshaft
bearings.
Standard value: 0.05 — 0.18 mm (.0020 - .0071 in.)
Limit: 0.25 mm (.0098 in.)
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———MD998376-01

D rme—a?

DENO005Z

Oil separator

Oil
hole
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#C¢ OIL SEAL INSTALLATION

#D¢ OIL SEPARATOR INSTALLATION

(1) Force the oil separator into the oil seal case so that the oil
hole in the separator is directed downward (arrow in
illustration).
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BRACKET

Rear wheel drive and four wheel drive

45 Nm
33 ft.Ibs.

b

1. Engine support bracket, right gg 'f“ths.
2. Engine support bracket, left

6EN350

Front wheel drive and all wheel drive

65 Nm A

47 ft.bs.— @, 1

60 Nm
43 ft.Ibs.
36 Nm

26 ft.Ibs.

Roll stopper bracket, front 120 N,
Engine support bracket, front 87 ft.ibs.
Exhaust pipe support bracket

Roll stopper bracket, rear

o=

6ENQ722
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11D-4 4G9 ENGINE — General Information
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4G9 ENGINE - General Specifications

11D-5

GENERAL SPECIFICATIONS

Description

Specifications

Type
Number of cylinders
Combustion chamber

Total displacement ¢m?(cu. in.)
Cylinder bore  mm (in.)
Piston stroke ~ mm (in.)
Compression ratio
Valve timing
(). camshaft identification mark
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Lubrication system
Oil pump type

Cooling system

Water pump type

EGR valve

Injector type and number
Injector identification mark
Fuel regulated pressure
Throttle bore

Throttle position sensor
Closed throttle position switch

In-line OHV, SOHC
4

Pentroof type

1834 (111.9)

81 (3.19)

89 (3.50)

9.5

(1)

18" BTDC
50" ATDC

58" BBDC
10° ABDC

Pressure feed, full-flow filtration
Trochoid type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic, 4

MDH210

335 (47.6)

50 (1.969)

Variable resistor type

Movable contact type, within throttle position sensor
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11D-6 4G9 ENGINE — Service Specifications

SERVICE SPECIFICATIONS

Grinding limit of gasket surface

* Total resurfacing depth of both cylinder
head and cylinder block

Overall height

Oversize rework dimensions of valve guide hole
(both intake and exhaust)

119.9-120.1{4.720 - 4.728)

11.06 - 11.07 (.4350 —.4358)

mm (in.)
[tems Standard value Limit
Cylinder head
Flatness of gasket surface 0.03{.0012) 0.2 (.008)
“0.2 {(.008)

0.05{(.002)0.S.
0.25(.010)0.S. 11.25 — 11.27 (.4429 — .4437)
0.50(.020)O.S. 11.50 — 11.52 {.4528 —.4535)
Oversize rework dimensions of valve seat
ring hole
Intake  0.3(.012) O.S. 31.80 — 31.83 (1.2520 — 1.2531)
0.6 (.024) O.S. 32.10-32.13(1.2638 — 1.2650)
Exhaust 0.3 {.012) O.S. 29.30 — 29.32 (1.1535 — 1.1543)
0.6 (.024) O.S. 29.60-29.62(1.1654 - 1.1661)
Camshaft
Cam height
Intake 37.78 (1.4874) 37.28 (1.4677)
Exhaust 38.09 (1.4996) 37.59 (1.4799)
Journal O.D. 44.93 — 44,94 (1.7689 — 1.7693)
Bearing oil clearance 0.05 — 0.09 (.0020 —-.0035)
Rocker arm
1.D. 20.02 — 20.04 (.7882 —.7890)
Rocker arm-to-shaft clearance 0.02 — 0.05 (.0008 —.0020) 0.1 (.004)
Rocker arm shaft
0.D. 19.99 — 20.00 (.7870 —.7874)
Valve
Valve length
Intake 110.15 (4.3366)
Exhaust 113.7 (4.4764)
Stem O.D.
Intake 5.97 — 5.98 (.2350 —.2354)
Exhaust 5.95 — 5.97 (.2343 —-.2350)
Face angle 45" —45°30°
lhickness of valve head (margin)
Intake 1.0(.039) 0.5 (.020)
Exhaust 1.3(.051) 0.8 (.031)
/alve stem-to-valve guide clearance
Intake 0.02 - 0.04 (.0008 —.0016) 0.10 (.0039)
Exhaust 0.03 — 0.06 (.0012 —.0024) 0.15 (.0059)
/alve clearance
Intake 0.09 (.004)
Exhaust 0.20 {.008)
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4G9 ENGINE — Service Specifications

11D-7

mm (in.)
Items Standard value Limit
Valve spring
Free height 50.9 (2.004) 49.9 (1.965)
Load/installed height ~ N/mm {lbs./in.) 220/44.2(49/1.74)
Out of squareness Less than 2" 4"
Valve guide
Length
Intake 455 (1.791)
Exhaust 50.5 (1.988)
.D. 6.00 — 6.01 (.2362 —.2366)
0.D. 11.055 —11.065(.4350 — .4356)
Service size 0.05(.002),0.25(.01), 0.50 (.02) oversize
Press-in temperature Room temperature
Valve seat
Seat angle 43°30"' - 44
Valve contact width 0.9-1.3(.035-.051)
Sinkage 0.2 (.008)
Service size 0.3(.012), 0.6 (.024) oversize
Piston
J.D. 80.98--80.99 (3.1882 -3.1886)
Jiston-to-cylinder clearance 0.02 — 0.04 {.0008 - .0016)
Service size 0.25(.01),0.50(.02), 0.75{.03),
1.00(.04) oversize
2iston ring
End gap
No. 1 ring 0.25 — 0.40 (.0098 —.0157) 0.8 {.031)
No. 2 ring 0.40 — 0.55(.01567 —.0217) 0.8 (.031)
Oil ring 0.20 — 0.60 (.0079 —.0236) 1.0(.039)
ing-to-ring groove clearance
No. 1 ring 0.03 —~ 0.07 (.0012-.0028) 0.1 (.004)
No. 2 ring 0.02 — 0.06 (.0008 —.0024) 0.1 (.004)
Service size 0.25(.01),0.50(.02),0.75 (.03),
1.00(.04) oversize
Yiston pin
).D. 19.002 — 19.005 (.7481 —.7482)
ress-in load N (Psi) 5,000 — 15,000 (1,102 — 3,307)
ress-in-temperature Room temperature
>onnecting rod
Jig end center-to-small end center length 133.4 - 133.5 (5.252 — 5.256)
lend 0.05 (.0020)
‘wist 0.1 (.004)
Jig end side clearance 0.10 — 0.25 (.0039 —.0098) 0.4 {.016)
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11D-8 4G9 ENGINE — Service Specifications

Body clearance

mm (in.)
Items Standard value Limit
Crankshaft
End play 0.05 — 0.25 {.0020 —.0098) 0.4{.0186)
Journal O.D. 49.982 — 49.994 (1.9678 — 1.9683)
Pin O.D. 44.980-44.995(1.7709 — 1.7715)
Out-of-roundness and taper of journal and pin 0.003(.0001)
Oil clearance of journal 0.02 — 0.04 (.0008 —.0016) 0.1 (.004)
Oil clearance of pin 0.02 - 0.05 {.0008 —.0020) 0.1 {.004)
Cylinder block
1.D. 81.00-—-81.03(3.1890 — 3.1902)
Flatness of gasket surface 0.05 (.002) 0.1 (.004)
Grinding limit of gasket surface *0.2(.008)
Total resurfacing depth of both cylinder
head and cylinder block
Overall height 263.5 (10.37)
Flywheel
Runout 0.13 {.0051)
oil pump
Tip clearance 0.03-0.08{.0012 —.0031)
Side clearance 0.04-0.10(.0016 —.0039)
0.10-0.18(.0039 —.0071) 0.35 (.0138)

Drive belt deflection

Coil resistance )

New belt 7.0 -8.5(.28-.33)
Jsed belt 9.5(.37)
njector

13 — 16 at 20°C (68°F)

Throttle position sensor
lesistance ()

3.5-6.5

dle air control motor
zoil resistance {1

5 — 35 at 20°C (68°F)
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4G9 ENGINE — Torque Specifications

11D-9

TORQUE SPECIFICATIONS

Nm ft.ibs.
Generator and ignition system
Oil level gauge guide mounting bolt 11 8
Generator brace bolt 23 17
Generator brace mounting bolt 50 36
Generator pivot nut 45 33
Crankshaft bolt 185 134
Spark plug 25 18
Distributor 12 9
Timing belt
Tensioner bolt 24 18
Tensioner spring bolt 45 33
Camshaft sprocket bolt 90 65
Fuel and emission parts
Throttle body mounting bolt 19 14
Fuel rail mounting bolt 12 9
Fuel pressure regulator bolt 9 7
EGR valve mounting bolt (California) 13 9
EGR temperature sensor (California) 11 8
Throttle body
Throttle position sensor mounting bolt 2 1.4
Intake manifold and water pump
Intake manifold stay mounting bolt 31 22
Intake manifold mounting bolt and nut 20 14
Water pump mounting bolt 24 17
Timing belt cover mounting bolt 10 7
Engine support bracket left mounting bolt 50 36
Water pipe mounting bolt 14 10
Engine coolant temperature sensor 30 22
Engine coolant temperature gauge unit 11 8
Thermostat housing mounting bolt 24 17
Water outlet fitting mounting bolt 19 14
Exhaust manifold
Oxygen sensor 45 33
Exhaust manifold cover “A” mounting bolt M8 27 20
M6 9 7

Exhaust manifold bracket mounting bolt 36 26
Exhaust manifold mounting nut M10 30 22

M8 18 13
Exhaust manifold cover “B” mounting bolt 24 17
Rocker arms and camshaft
Rocker cover mounting bolt 3.3 2.4
Rocker arm shaft mounting bolt 32 23
Adjusting screw lock nut 9 7
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4G9 ENGINE - Torque Specifications / Sealant

Oil pump case cover mounting bolt

N m ft.Ibs.
Cylinder head and valves
Engine hanger mounting bolt 12 9
Water outlet fitting mounting bolt 14 10
Oil pressure switch 10 7
Cylinder head bolt 20 +1/4 turns 145 + 1/4 turns
[Tighten to 75 Nm (54 ft.Ibs) and then completely loosen + 1/4turns +1/4 turns
before finally tightening with above procedure.]
Front case and oil pump
Drain plug 40 29
Oil pan mounting bolt 7 5
Oil screen 19 14
Relief plug 45 33
Oil pump case mounting bolt 14 10
10 7

Piston and connecting rod
Connecting rod cap nut

20 +1/4 turns

145 + 1/4 turns

Flywheel bolt

Drive plate bolt

Rear plate mounting bolt

Bell housing cover mounting bolt
Oil seal case mounting bolt
Bearing cap bolt

Crankshaft, cylinder block, flywheel and drive plate

100

100

1

9

11

25+ 114 turns

72

72

8

7

8

18+ 1/4 turns

SEALANT
ltems Specified sealant Quantity
Water pump Mitsubishi Genuine Part No. MD970389 or equivalent | As required

Thermostat housing

Engine coolant temperature sensor
Engine coolant temperature gauge unit
Oil pressure switch

Water outlet fitting

Oil pump case

Oil pan

Oil seal case

Drive plate bolt

Flywheel bolt

Mitsubishi Genuine Part No. MD970383 or equivalent
3M Nut Locking part No. 4171 or equivalent

3M ATD Part No. 8660 or equivalent

3M ATD Part No. 8660 or equivalent

Mitsubishi Genuine Part No. MD970389 or equivalent
Mitsubishi Genuine Part No. MD970389 or equivalent
Mitsubishi Genuine Part No. MD970389 or equivalent
Mitsubishi Genuine Part No. MD970389 or equivalent
3M Nut Locking part No. 4171 or equivalent

3M Nut Locking part No. 4171 or equivalent

As required
As required
As required
As required
As required
As required
As required
As  required
As required
As required
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4G9 ENGINE - Special Tools

11D-11

SPECIAL TOOLS

Crankshaft front
oil seal installer

Tool Number and Supersession Application

tool name

MB990767 MB990767-01 Holding camshaft sprocket when loosening

End yoke holder | Use with MIT308239 or torquing bolt

Use with

MD998719
MB3990938 MB990938-01 Installation of crankshaft rear oil seal
Handle

MD998713 MD998713-01 Installation of camshaft oil seal

Camshaft oil seal

@) installer

MD998716 MD998716-01 Turning crankshaft

Crankshaft

wrench

MD9987 17 MD998717-01 Installation of front oil seal

MD9987 19 MIT308239 Holding crankshaft sprocket
Pulley holding

pins (2)

MD998727 Removal of oil pan

Oil pan remover

Valve stem seal
installer

P MDg98772 Compressing valve spring
P Valve spring
e compressor
(/:(f/%& 3 p
®®N
MDS98774 Installation of valve stem seal
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11D-12 4G9 ENGINE — Special Tools

T

Tool Number IName | Use

MD998776 Use with Installation of crankshaft rear oil seal
Crankshaft rear | MB990938-01
oil seal installer

Use with
MB990938
MD998780 MIT216941 Removal and installation of piston pin
S Piston pin setting
A o> tool
0 ®
| |
00&Y
MD998781 Holding flywheel

W Flywheel stopper

TSB Revision |




4G9 ENGINE — Generator and Ignition System 11D-13

GENERATOR AND IGNITION SYSTEM
REMOVAL AND INSTALLATION

\\/ J R A 3
| 36 ft.Ibs. T
185 Nm S 45Nm
134 ft.lbs..

23 Nm 33 ft.Ibs,

- 17 ft.lbs.

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring
#»Ce 4. Drive belt
5. Generator brace
6. Generator
7. Crankshaft bolt
8. Crankshaft pulley
9. Spark plug cable
0. Spark plug
1. Distributor
2. O-ring

<
>
-

— —

9ENO0267
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11D-14

4G9 ENGINE — Generator and Ignition System

MD998781

MD998781

9EN0268

Adjust bolt

9EN0002

REMOVAL SERVICE POINT
GA) CRANKSHAFT BOLT LOOSENING

(1) Using the special tool, hold the drive plate on flywheel.
(2) Remove the crankshaft bolt.

INSTALLATION SERVICE POINTS
A4 DISTRIBUTOR ASSEMBLY INSTALLATION

(1) Turn the crankshaft to bring No. 1 cylinder to the top dead
center on compression stroke.
(2) Align the mating marks on the distributor housing with that

of the coupling key.

(3) Install the distributor with the coupling key fitted in the
keyway at the end of camshatft.

PB4 CRANKSHAFT BOLT TIGHTENING

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.

#C¢ DRIVE BELT TENSION ADJUSTMENT
(1) Adjust the belt deflection with the adjusting bolt to the
standard value.

Standard value:
New belt 7.0 — 85 mm (.28 -.33 in.)
Used belt 9.5 mm (.37 in)
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4G9 ENGINE — Generator and Ignition System 11D-15

(22 Ibs.) //\\\ Generator

//
Generator
pulley

9EN0001

(2) Or using a tension gauge, adjust the tension to the standard
value.

Standard value:
New belt 500 — 700 N (110 — 154 Ibs.)
Used belt 400 N (88 Ibs.)

(3) Tighten the lock bolt to the specified torque.
(4) Tighten the nut for pivot bolt to the specified torque.

9EN0082
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11D-16 4G9 ENGINE — Thing Belt

TIMING BELT
REMOVAL AND INSTALLATION

90 Nm
65 ft.Ibs.

45 Nm
2 33 ft.lbs.

Removal steps

1. Flange
2. Timing belt upper cover
3. Timing belt lower cover
GA; #C4 4. Timing belt
#»B4 5. Tensioner
#»B4 6. Tensioner spring
7. Crankshaft sprocket
¢B) A4 8. Camshaft sprocket bolt
9. Camshatft sprocket

9EN0269
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4G9 ENGINE — Timing Belt 11D-17

8EN0066

N
/ 0000

Peeling

Cracks

Cracks

1 EN0249

REMOVAL SERVICE POINTS
@QA) TIMING BELT REMOVAL
(1) Mark the belt running direction for reference in installation.

(2) Back off the tensioner spring mounting bolt three turns.

(3) Pinching the end of the tensioner spring on the tensioner
side with pliers, unhook it from the bracket hook on the
tensioner to free the tensioner spring.

(4) Loosen the tensioner mounting bolt and remove the timing
belt.

¢B) CAMSHAFT SPROCKET BOLT LOOSENING

INSPECTION
TIMING BELT
Replace belt if any of the following conditions exist.

(1) Hardening of back rubber.
Back side is glossy without resilience and leaves no indent
when pressed with fingernail.

(2) Cracks on rubber back.

(3) Cracks or peeling of canvas.
(4) Cracks on tooth bottom.

(5) Cracks on belt sides.
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11D-18 4G9 ENGINE - Timing Belt

(6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.
Rounded edge

Abnormal wear
(Fluffy strand)

8EN0067

(7) Abnormal wear on teeth.
(8) Missing tooth.
Rubber exposed

Tooth missing
and canvas
fiber exposed

8EN0068

INSTALLATION SERVICE POINTS
PA¢ CAMSHAFT SPROCKET BOLT TIGHTENING

#»B¢ TENSIONER SPRING / TENSIONER INSTALLATION

(1) Install the tensioner spring and spacer. Do not fully tighten
the bolt: from the tightened position, back it off three turns.

(2) Mount the timing belt tensioner. Push the tensioner in the
direction of the arrow and tighten the bolt to secure the
tensioner in that position.

(3) Pinching the front end of the tensioner spring, hook it onto
the tensioner bracket hook.

Caution

When hooking the tensioner spring, use care not to
damage the tensioner pulley surfaces with the spring
end or pliers.

(4) Tighten the tensioner spring mounting bolt to the specifica-
tion.

9EN0081
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4G9 ENGINE - Drive Belt and Timing Belt 11D-19

»C4 TIMING BELT INSTALLATION

(1) Check that the timing belt tensioner and spring have been

installed in position. (See #B4.)
(2) Align the timing mark on the camshaft sprocket with that on

the cylinder head.

(3) Align the timing mark on the crankshaft sprocket with that
on the front case.

\ o
”’_f?\,

=
— e &7 9EN0053

(4) Install the timing belt first on the crankshaft sprocket and
then keeping the tension side belt tight, set on the

C haft ket . ’ .
amsnatt sprocke camshaft sprocket. Finally, get the belt around the tension-

er pulley.

Tension

Tensioner side

pulley

Crankshaft sprocket

9ENQO54

(5) Back off one turr the tensioner pulley mounting bolt which
has been tempararily tightened.

9ENOQG5S
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11 D-20 4G9 ENGINE - Fuel and Emission Parts

FUEL AND EMISSION PARTS
REMOVAL AND INSTALLATION

19 Nm

§ _~ 14 ft.bs.

1 Nm
8 ft.lbs.

Removal steps

1. Throttle body

2. Gasket

3. Fuel rail and injector

4. Insulator

5. Fuel return pipe

6. Fuel hose }MIRAGE
#B4 7. Fuel pressure regulator

8. O-ring

9. Insulator
»A¢ 10. Injector

11. O-ring

12. Grommet

13. Fuel ralil

14, EGR valve

15. Gasket } For California

16. EGR temperature sensor

9EN0272
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4G9 ENGINE — Fuel and Emission Parts 1 1D-21

6FU1920

6EMO0384

Injector

Fuel ralil

M'%ﬁm

9EN0084

INSPECTION

INJECTORS

(1) Using an ohmmeter (circuit tester), testfor continuity
between terminals of injectors; the circuit should be
closed. If failure is detected, replace the injector.

Standard value: 13 — 16 Q at 20°C (68°F)

EGR VALVE

(1) Check the EGR valve for sticking or carbon deposits.
If such conditions exist, clean or replace the EGR valve.

(2) Connect a hand vacuum pump to the nipple of EGR valve
and plug other nipple.

(3) Apply a vacuum of 500 mmHg (19.7 in.Hg) to check that the
vacuum is retained. If there is a leak, replace the EGR valve.

(4) Check also that the valve opens and closes properly by
applying and releasing a vacuum.

INSTALLATION SERVICE POINTS

PA¢ INJECTOR INSTALLATION
(1) Before installing an injector, the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in

installation.
(2) Insert injector top end into the fuel rail. Be careful not to

damage the O-ring during installation.

#B¢ FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing the pressure regulator, the O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.
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11D-22 4G9 ENGINE — Throttle Body

THROTTLE BODY
DISASSEMBLY AND REASSEMBLY Q
EXPO

Removal steps
JAD pA¢ 1. Throttle position sensor

GAD 2. Idle air control motor
3. O-ring
GBD 4. Throttle body
5. Accelerator cable bracket ﬂ
9EN0275
MIRAGE
2Nm
1.4 ft.lbs.
Removal steps
GA) #A4 1. Throttle position sensor
GAD 2. Idle air control motor
3. O-ring
GBD 4. Throttle body
1 EN0336

TSB Revision




4G9 ENGINE - Throttle Body 11D-23

6FU1IB59

Ground

Throttle position
sensor output

4

Closed throttle
position switch

\

A}
Throttle position
sensor power

7FU0535

DISASSEMBLY SERVICE POINTS

@QAD THROTTLE POSITION SENSOR AND IDLE AIR
CONTROL MOTOR REMOVAL

(1) Do not disassemble the sensor and motor.
(2) Do not clean the sensor and motor using solvent. Clean
them with shop towel.

@B THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged. Use
_compressed air to clean the vacuum passage.

#

REASSEMBLY SERVICE POINTS

#A¢ THROTTLE POSITION SENSOR INSTALLATION -
EXPO

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle position sensor 90" counterclockwise, and
tighten the screws.

(3) Connect a circuit tester between (1) (ground) and (®
(output), or between (3 (output) and @) (power). Then,
make sure that the resistance changes smoothly when the
throttle valve is slowly moved to the fully open position.

(4) Check for continuity across terminals (2) (Closed throttle
position switch) and (1) (ground) with the throttle valve both
fully closed and fully open.

| P
‘ Throttle valve position | Continuity
lFqu closed Conductive I
| Fully open Non-conductive

If there is not continuity with the throttle valve fully closed,
turn the throttle position sensor in clockwise direction, and
then check again.

(5) If failure is detected, replace the throttle position sensor.
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4G9 ENGINE — Throttle Bodv

9FU0287

9FUD288

#A¢ THROTTLE POSITION SENSOR INSTALLATION
<MIRAGE>

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle pasition sensor 90° clockwise, and tighten

the screws.

(3) Connect a circuit tester between @) (ground) and @
(output),, or between (2) (output) and () (power). Then,
make sure that the resistance changes smoothly when the
throttle valve is slowly moved to the fully open position.

(4) Check for continuity across terminals (3 (Closed throttle
position switch) and @) (ground) with the throttle valve both
fully closed” ana’ fuily open.

Throttle position Closed throttle
sensor power position switch

\ . /

Throttle position Ground

sensor output
7FU0535

Throttle valve position Continuity
Fally closed Conductive
Fully open Non-conductive

If there is not continuity with the throttle valve fully closed,
turn the throttle position sensor in clockwise direction, and
then check again.

(5) If failure is detected, replace the throttle position sensor.
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4G9 ENGINE — Intake Manifold and Water Pump 11D-25

INTAKE MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION

11 Nm
8 fLlbs. 19 Nm
24 Nm 14 ft.lbs.

2
18 ft.Ibs.
< 0 T
/ 10 20Nm
/‘ 14 ft.Ibs.
20 Nm
31Nm
8 31Nm 14ftibs.
Removal steps
1. Water hose A l
2. Water hose B 31 Nm
#pF¢ 3. Engine coolant temperature gauge unit 22 ft.Ibs.
»E¢ 4. Engine coolant temperature sensor
5. Water inlet fitting
#D¢ 6. Thermostat
#C4¢ 7. Thermostat housing
#B¢ 8. O-ring _
9. Intake manifold stay
10. Intake manifold
11. Gasket
»B¢ 12. Water pipe
B¢ 13. O-ring
4. Timing belt cover
5. Engine support bracket, left
pA¢ 16. Water pump
9EN0036
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4G9 ENGINE — Intake Manifold and Water Pump

INSTALLATION SERVICE POINTS

PA¢ SEALANT APPLICATION TO WATER PUMP
Specified sealant:

Mitsubishi Genuine Part No. MD970389 or equiva-
lent

3mmi{.12in))
diameter
bead sealant

9ENOO8?

»B¢ WATER PIPE / O-RING INSTALLATION

(1) Wet the O-ring (with water) to facilitate the assembly.
Caution
1. Keep the O-ring free of oil or grease.

2. Secure the water pipe after the thermostat housing
has been installed.

»C4 SEALANT APPLICATION TO THERMOSTAT
HOUSING

Specified sealant:

Mitsubishi Genuine Part No. MD970389 or equiva-
lent

3mm(.12in.)
diameter
bead sealant OENINAOK

#»D¢ THERMOSTAT INSTALLATION

(1) Install the thermostat in the thermostat housing in such a
way that the jiggle valve is located as illustrated.

BPE4 SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

9EN0091
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4G9 ENGINE — Intake Manifold and Water Pump 11D-27

#PF¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT o
Sealant

Specified sealant:
\ , 3M ATD Part No. 8660 or equivalent

PEN0Q92
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11D-28 4G9 ENGINE — Exhaust Manifold

EXHAUST MANIFOLD
REMOVAL AND INSTALLATION

45 Nm
33 ft.lbs.
30 Nm
22 ft.lbs.

1
[
|

24 Nm
17 ft.ibs.

22 ft.lbs.

36 Nm
26 ft.Ibs.

36 Nm
26 ft.Ibs. @ 5

18 Nm 7 %

13 ft.lbs. 36 Nm

30 Nm
22 ft.lbs.

Removal steps

1. Oxygen sensor —1992,1993 (Federal) models
2. Exﬂaust manh]‘collﬁij ct:)oveliA B

3. Exhaust manifold bracket

4. Exhaust manifold bracket A 1993 models

5. Exhaust manifold bracket — 1992 models

6. Exhaust manifold ——— 1992, 1993 (Federal) models
7. Exhaust manifold ———— 1993 (California) models

8. Exhaust manifold cover B—— 1992, 1993 (Federal) models
9. Gasket

9EN0281
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4G9 ENGINE — Rocker Arms and Camshaft 11D-29

ROCKER ARMS AND CAMSHAFT
REMOVAL AND INSTALLATION

Removal steps

1. Breather hose 11. Rocker arm B )

2. P.C.V. hose 12. Rocker arm shaft (Intake side)

3. Rocker cover 13. Adjusting screw

4. Rocker cover gasket 14. Nut

5. Oil seal 15. Rocker arm C _
#B¢ 6. Oil seal 16. Rocker arm shaft (Exhaust side)
#A¢ 7. Rocker arms and rocker arm shaft 17. Adjusting screw

8. Rocker arms and rocker arm shaft 18. Nut
#A¢ 9. Rocker shaft spring 19. Camshaft

10. Rocker arm A

9ENO0282
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4G9 ENGINE — Rocker Arms and Camshaft

SENO0058

Exhaust 1

Exhaust 3

Intake 1 Intake 2

PENO0O4E

INSPECTION

CAMSHAFT

(1) Measure the cam height
Standard value:

Intake 37.78 mm (1.4874 in.)

Exhaust  38.09 mm (1.4996 in.)
Limit:

Intake 37.28 mm (1.4677 in.)

Exhaust  37.59 mm (1.4799 in.)

ROCKER ARM

e Check the roller surface. If any dents, damage or seizure is
evident, replace the rocker arm.

o Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

e Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

e Check the screw end for wear. If considerable wear is
evident, replace the adjusting screw.

INSTALLATION SERVICE POINTS

PA¢ ROCKER SHAFT SPRING / ROCKER ARMS /
ROCKER ARM SHAFT INSTALLATION

(1) Temporarily tighten the rocker shaft with the bolt so that all
rocker arms on the inlet valve side do not push the valves.

(2) Fit the rocker shaft spring from the above and position it so
that it is right angles to the plug guide.

(3) Tighten the rocker arm shaft bolt to the specification.

»B¢ OIL SEAL INSTALLATION

VALVE CLEARANCE ADJUSTMENT

(1) Position the No. 1 cylinder at the top dead center on the
compression stroke.

(2) Adjust the valve clearance at the points shown in the
illustration.
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4G9 ENGINE — Rocker Arms and ‘Camshaft 11D-31

Exhaust 2 Exhaust 4

Intake 3 Intake 4 9ENO09™

(3) Loosen the adjusting screw locknut.
(4) Using a feeler gauge, adjust the valve clearance by turning
the adjusting screw.

Standard value:
Intake 0.09 mm (.004 in))
Exhaust 0.20 mm (.008 in.)

(5) While holding the adjusting screw with a screwdriver,
tighten the lock nut.

(6) Rotate clockwise the crankshaft one complete turn.

(7) Adjust the valve clearance at the points shown in the
illustration.

(8) Repeat steps (3) to (5) to adjust the valve clearance of
remaining valves.
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11 D-32 4G9 ENGINE — Cylinder Head and Valves

CYLINDER HEAD AND VALVES
REMOVAL AND INSTALLATION

14 Nm
10 ft.lbs.

12 Nm
9 ft.Ibs.

Removal steps

1. Engine hanger
2. Engine hanger
pF¢ 3. Water outlet fitting
®E4 4. Oil pressure switch
#D4¢ 5. Cylinder head bolt
6. Cylinder head assembly
7. Cylinder head gasket
GAD #C4 8. Retainer lock
9. Valve spring retainer
#»B4 10. Valve spring
11. Intake valve
JA) $C4 12. Retainer lock

— _10Nm
‘ S—a— Jhie.

& a8

4

10
s—— 161

- 1 7
d——20m

13. Valve spring retainer

#B4 14. Valve spring
15. Exhaust valve
¢BY) #Aq 16. Valve stem seal

17. Valve spring seat

4B A4 18. Valve stem seal

19. Valve spring seat
20. Intake valve guide
21. Exhaust valve guide
22. Intake valve seat
23. Exhaust valve seat

24. Cylinder head

9EN0283
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4G9 ENGINE — Cylinder Head and Valves 11D-33

REMOVAL SERVICE POINTS
@R) RETAINER LOCK REMOVAL

(1) Store the removed valves, springs and other parts, tagged
to indicate their cylinder No. and location to aid reassembly.

dB) VALVE STEM SEAL REMOVAL
(1) Do not reuse removed valve stem seals.

INSPECTION

CYLINDER HEAD

(1) Check the cylinder head gasket surface for flathess by
using a straightedge and thickness gauge.
Standard value: 0.03 mm (.0012 in))
Limit: 0.2 mm (.008 in.)

(2) If the service limit is exceeded,” correct to meet the
specification.
Grinding limit: *0.2 mm (.008 in.)
* Total resurfacing depth of both cylinder head and cylinder
block

Cylinder head height (Specification when new):
119.9 = 120.1 mm (4.720 - 4.728 in.)

VALVE
B (1) Check the valve face for correct contact. If incorrect, reface

using a valve refacer. Valve should make a uniform contact
with the seat at the center of valve face.
(2) If the margin is smaller than the service limit, replace the
valve.
Valve seat Standard value:
contact . .
Margin Intake 1.0 mm (.039 in.)
| - Exhaust 1.3 mm (.051 in.)
= = Limit:
f Intake 0.5 mm (.020 in.)
B6EN0542] Exhaust 0.8 mm (.031 in.)
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11 D-34

4G9 ENGINE — Cylinder Head and Valves

r

out of
square

E Free

height

1 EN0264

1 ENO279

9EN006SS

Painted end

Spring retainer

Stem seal

Spring seat

SENO0437

MD998772

9EN0062

VALVE SPRING
(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.

Standard value: 50.9 mm (2.004 in.)
Limit: 49.9 mm (1.965 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2° or less
Limit: 4”

VALVE GUIDE
(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or
valve, or both.
Standard value:
Intake 0.02 = 0.04 mm (.0008 ~.0016 in.)
Exhaust 0.03 — 0.06 mm {.0012 - .0024 in.)
Limit:
Intake 0.10 mm (.0039 in.)
Exhaust  0.15 mm (.0059 in.)

REASSEMBLY SERVICE POINTS
A4 VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.
(2) The special tool must be used to install the valve stem seal.
Improper installation could result in oil leaking past the valve

guide.

Caution
Do not reuse removed valve stem seals.

»B¢ VALVE SPRING INSTALLATION

(1) Install the valve spring with the painted end on the rocker
arm side.

»C¢ RETAINER LOCK INSTALLATION

(1) The valve spring, if excessively compressed, causes the
bottom end of retainer to be in contact with, and damage,
the stem seal.
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4G9 ENGINE -~ Cylinder Head and Valves

11D-35

CALE 1

9EN0251

(m« Tlmlng belt side 9EN0066

Sealant

Oil passage

OFNNN9%94

3mm{.12in.)
diameter bead sealant

PENOQO?S5

#D4¢ CYLINDER HEAD BOLT INSTALLATION

(1) When installing the cylinder head bolts, check that the
shank length of each bolt meets the limit. If the flimit is
exceeded, replace the bolt.

Limit: Max. 96.4 mm (3.79 in.)

(2) Install the washers as illustrated.
(3) Apply engine oil to the bolt threads and washers.

(4) According to the tightening sequence, tighten the bolts to
75 Nm (54 ft.bs.).

(5) Loosen the bolts completely.

(6) Torque the bolts to 20 Nm (14.5 -ft.lbs.)

(7) Tighten the bolts 1/4 turns (90") more.

(8) Tighten the bolts 1/4 turns (90°) additionally.

PE4 SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Apply sealant to the threads of the switch.
Specified sealant:
3M ATD Part No. 8660 or equivalent

Caution
Use care not to allow the sealant to plug the oil

passage.

#F¢ SEALANT APPLICATION TO WATER OUTLET
FITTING
Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent
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11D-36 4G9 ENGINE — Front Case and Oil Pump

FRONT CASE AND OIL PUMP
REMOVAL AND INSTALLATION

&

&—7— 45Nm
7 33 ft.lbs.

Removal steps

»E¢ 1 Oilfilter
2. Drain plug
3. Drain plug gasket
GA) #D4 4. QOil pan
5. Oil screen
6. Oil screen gasket
7. Relief plug
8. Relief spring
9. Relief plunger
#C410. Qil seal
#»B4¢11. Oil pump case
12. O-ring
13. Oil pump case cover
4BY »A4 14. Outer rotor
@B A4 15. Inner rotor

9EN0040
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4G9 ENGINE — Front Case and Oil Pump 11D-37

f’/ﬁ

01L0583

REMOVAL SERVICE POINTS

GA) OIL PAN REMOVAL

(1) Knock in the special tool deeply between the oil pan and the

cylinder block.
(2) Hitting the side of the special tool, slide the special tool

along the oil pan to remove the oil pan.

¢B) OUTER ROTOR / INNER ROTOR REMOVAL

(1) Make alignment dots on the outer and inner rotors for
reference in reassembly.

INSPECTION
OIL PUMP
(1) Check the tip clearance.
Standard value: 0.03 — 0.08 mm (.0012 —.0031in.)

(2) Check the side clearance.
Standard value: 0.04 — 0.10 mm (.0016 —.0039 in.)

(3) Check the body clearance.
Standard value: 0.10 — 0.18 mm (.0039 —.0071 in.)
Limit: 0.35 mm (.0138 in.)
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4G9 ENGINE —= Front Case and Oil Pump

3mm (.12 in.) diameter
bead sealant

MD998717-01
Crankshaft

4

NN |

-]

Guide

Oil seal

7ENO468

INSTALLATION SERVICE POINTS
PA¢ INNER ROTOR / OUTER ROTOR INSTALLATION

(1) Apply engine oil to the rotors. Then, install the rotors
ensuring that the alignment dots made at disassembly are
properly aligned.

»B¢ SEALANT APPLICATION TO OIL PUMP CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

#C4 CRANKSHAFT FRONT OIL SEAL INSTALLATION

Using the special tool, top the oil seal into the oil pump
case.
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4G9 ENGINE - Front case and 0Oil Pump 11D-39

D¢ OIL PAN INSTALLATION

(1) Remove all the remalnlng gasket from the mating surfaces
using a scraper or a wire brush.
(2) Apply a 4 mm (.16 in.) diameter bead of sealant to the oil

pan flange.
See “Form In-Place Gasket” in introduction.
Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent
(3) The oil pan should be installed within 15 minutes after the
application of sealant.

S &>

=TT xé‘;&%

[~ et
A
[l

Fes

O/ A N )
4 mm (.16in.) diameter X/\
bead sealant
Groove Bolt hole
portion portion

‘

9EN0097

#E¢ OIL FILTER INSTALLATION

(1) Clean the filter installation surface of the filter bracket.

(2) Apply engine oil to the O-ring of the ail filter.

(3) Screw in the ail filter until its O-ring contacts the base. Then
tighten one more turn.
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11 D-40 4G9 ENGINE - Piston and Connecting Rod

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps

»Ge 1. Nut
GAO F4 2. Connecting rod cap
#E4¢ 3. Connecting rod bearing
#D¢ 4. Piston and connecting rod
#E4 5. Connecting rod bearing
#Ce 6. Piston ring No. 1
#C¢ 7. Piston ring No. 2
#B4 8. Qil ring
¢Bi) #A¢ 9. Piston pin
10. Piston
11. Connecting rod
12. Bolt

9EN0043
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4G9 ENGINE - Piston and Connecting Rod

Cylinder number

DENOO50)

Piston pin setting tool MIT21 6941

\;C:),
7EN0425
Push  red—{Fn
Piston pin
Front mark
rontmar/l: A
__{
‘\x
Guide
Base —
]
W /ﬁ WM 7FN0426

DISASSEMBLY SERVICE POINTS
@A) CONNECTING ROD CAP REMOVAL

(1) Mark the cylinder number on the side of the connecting rod

big end for correct reassembly.

¢gB) PISTON PIN REMOVAL

ltem No. [Part No. Description

1 MIT310134 Base

2 MIT310136 Piston Support

3 MIT310137 Connecting Rod Guide Pin
4 MIT310138 Connecting Rod Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT31 0140 Piston Support

7 MIT310141 Connecting Rod Guide Pin
8 MIT310142 Piston Support

9 MiT481 43 Press Pin

10 216943 Stop Screw

11 10396 Nut

11D-41

(2) Select the correct piston support for your application. (See
above.) Fit the piston support onto the base. Place the base
on the press support blocks.

(3) Insert the press pin through the piston pin hole. Select the
correct connecting rod guide pin. (See Above.) Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in the illustration,
insert the guide pin through the hole in the piston and
through the hole in the piston support.

(5) Press the piston pin out of the assembly.
IMPORTANT: To avoid piston damage ]

e The piston support must seat squarely againstthe

piston.
e Verify that the piston pin will slide through the hole

in the piston support
(6) Remove the piston pin from the press pin.
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11D-42 4G9 ENGINE - Piston and Connectina Rod

INSPECTION
PISTON RING

(1) Check the side clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or

both.
Standard value:
No. 1 0.03 - 0.07 mm (.0012 -.0028 in.)
No. 2 0.02 — 0.06 mm (.0008 - .0024 in.)
Limit:
SENO066 No. 1 0.1 mm (.004 in.)
No. 2 0.1 mm (.004 in.)
% Push in Install the piston ring into the cylinder bore. Force the ring
by the piston down with a piston, the piston crown being in contact with

the ring, to correctly position it at right angles to the cylinder
wall. Then, measure the end gap with a feeler gauge.
If the ring gap is excessive, replace the piston ring.

Standard value:

No. 1 0.25 — 0.40 mm (.0098 —.0157 in.)

No. 2 0.40 — 0.55 mm (.0157 —.0217 in.)

Z [~ piston Z ~ oil 0.20 — 0.60 mm (.0079 —.0236 in.)
Piston ring ring gap SENOSAE lell\tl: L No. 2 0.8 (031 in)
0. 1, No. .8 mm {. in.
Qil 1.0 mm (.039 in.)

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from crankshaft pin and connecting rod bearing.

(2) Cut the plastic gauge to the same length as the width of
bearing and place it on crankshaft pin in parallel with its axis.

(3) Install the connecting rod cap carefully and tighten the bolts
to specified torque. .

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge a’t&its widest part by
using a scale printed on the plastic gauge package.

[END20 Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm {(.004 in.)
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4G9 ENGINE - Piston and Connecting Rod

11D-43

Press pir

Base

Piston
support

Pin depth set

Flat piston location

support

7EN042¢

Push rod %

Piston pin
Front mark
Front mark -l i ﬁ
]
N
-\
Guide A
Guide B

7ENO042¢

6EN(585

INSTALLATION SERVICE POINTS
BA¢ PISTON PIN INSTALLATION

(1) Thread the stop screw and lock nut assembly into the base.
Fit the correct piston support on the top of the base. Insert
the press pin, threaded end up, into the hole in the piston
support until the press pin touches the stop screw.

(2) Using the graduations on the press pin, adjust the stop
screw to the correct depth of 50 mm (1.97 in.)

(3) Place the base on the press support blocks.

(4) Slide the piston pin over the threaded end of the press pin,
and thread the correct guide pin up against it.

(5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and
the connecting rod.

(6) Press the piston pin through the connecting rod until the
guide pin contacts the stop screw.

(7) Remove the piston assembly from the base. Remove the
guide pin and the press pin from the assembly.

IMPORTANT:

Due to production tolerance variations, it is necessary
to visually inspect the piston pin depth after installa-
tion to verify that the piston pin is centered. Adjust if

necessary.

#B¢ OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See the illustration.
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11D-44

4G9 ENGINE - Piston and Connecting Rod

Side rail gap

7EN0452!

aylil

9EN0284

Upper
side rail No. 1

%

J Lower

side rall
6ENOBAL

No. 2 ring gap
and spacer gap

2 9ENO0072

NOTE

Do not use any piston ring expander when installing the
side rail.

Use of a ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

(3) Install the lower side rail in the same procedure as

described in step (2).
(4) Make sure that the side rails move smoothly in either

direction.

#C¢ PISTON RING No. 2 / PISTON RING No. 1
INSTALLATION

(1) Using a piston ring expander, fit No. 2 and then No. 1 piston
ring into position.

NOTE
1. Note the difference in shape between No. 1 and No. 2
piston rings.

2. Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).

#D¢ PISTON AND CONNECTING ROD INSTALLATION

(1) Liberally coat engine oil on the circumference of the piston,
piston ring, and oil ring.

(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the illustration.

(3) Rotate crankshaft so that the crank pin is on center of the
cylinder bore.

(4) Use suitable thread protectors on the connecting rod bolts
before inserting the piston and connecting rod assembly
into the cylinder block. Care must be taken not to nick the
crank pin.

(5) Using a suitable the piston ring compressor tool, install the
piston and connecting rod assembly into the cylinder block.

Caution

Insert the piston and connecting rod assembly so that
the front mark (arrow) on the top of the piston faces the
engine front (timing belt side).
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4G9 ENGINE — Piston and_Connecting Rod 11D-45

— g—p——Check digit

No. 4 =t N

No. 3 :: 4—— Crank pin OD
No. 2 - identification
No. 1 mark

-4——Crankshaft journal
OD identification
mark

21221

9ENO1
Identification
mark 7
Identification
color
9ENO12¢
Cylinder No.

DEN0051

9ENOQQ7:

#E4¢ CONNECTING ROD BEARING INSTALLATION

(1) When the bearings are to be replaced, select correct ones
and install them in the correct positions according to the
identification marks stamped in the crankshaft.

~ Crank pin OD Connecting rod bearing
identification mark

[dentification mark |dentification color

1 S1 Brown
2 S2 f Black 1
3 S3 | Green |

»F¢ CONNECTING ROD CAP INSTALLATION

(1) Mate the correct bearing cap with the correct connecting
rod by checking with the alignment marks marked during
disassembly. If a new connecting rod is used which has no
alignment mark, position the notches for locking the
bearing on the same side.

(2) Check if the thrust clearance in the connecting rod big end
is correct.

Standard value: 0.10 — 0.25 mm (.0039 —.0098 in.)
Limit: 0.4 mm (.016 in.)
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11D-46 4G9 ENGINE - Piston and Connectina Rod

#»G¢ CONNECTING ROD CAP NUT INSTALLATION

(1) Since the connecting rod cap bolts and nuts are torqued
using a new procedure, they should be examined BEFORE
reuse. If the bolt threads are “necked down”, the bolts
should be replaced.

Necking can be checked by running a nut with fingers to the
full length of the bolt’s thread. If the nut does not run down
smoothly, the bolt should be replaced.

(2) Install the connecting rod cap on the big end of the
connecting rod.

(3) Before installing the nuts, the threads should be oiled with
engine oil.

(4) Install both nuts on each bolt finger tight, then alternately
torque each nut to assemble the cap properly.

(5) Tighten the nuts to 20 Nm (14.5 ft.lbs.) and plus 1/4 (90°)
turn.
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4G9 ENGINE — Crankshaft, Cylinder Block, Flywheel and Drive Plate 11D-47

CRANKSHAFT, CYLINDER BLOCK, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION

100 Nm
72 ft.lbs.

100 Nm
72 ft.Ibs.

Removal steps

#E¢ 1. Flywheel bolt }M/T
2. Flywheel

»E4 3. Drive plate bolt

. Adapter plate AT

. Drive plate

. Crankshaft bushing

. Rear plate

. Bell housing cover

»D4 9. QOil seal case

#C4¢ 10. Oil seal

#B4 11. Bearing cap bolt

»B¢ 12. Bearing cap

#A¢ 13. Crankshaft bearing, lower
14. Crankshaft

#A4q 15. Thrust bearing

#Aq 16. Crankshaft bearing, upper
17. Cylinder block

co~No o1~

9EN0041
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11 D-48

4G9 ENGINE — Crankshaft, Cylinder Block. Flvywheel and Drive Plate

gauge

<

" Plastic T~ ”

9EN0098

S— —
NG V=

gauge

9EN0099

12mm 4

(47in) T

Center

o

Bottom

6ENO553

INSPECTION

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from the crankshaft journal and the crankshaft
bearing.

(2) Install the crankshatft.

(3) Cut the plastic gauge to the same length as the width of
bearing and place it on the journal in parallel with its axis.

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.04 mm (.0008 —.0016 in.)
Limit: 0.1 mm (.004 in.)

CYLINDER BLOCK

(1) Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.) or less
Limit: 0.1 mm (.0040 in.)

(2) If the distortion is excessive, correct within the allowable
limit or replace.
Grinding limit: 0.2 mm (.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder
head is 0.2 mm (.008 in.) at maximum.
Cylinder block height (when new): 243.5 mm (9.587 in.)

(3) Check the cylinder walls for scratches and seizure. If
defects are evident, correct (bored to oversize) or replace.

(4) Using a cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct the cylinder to an oversize
and replace the piston and piston rings. Measure at the
points shown in illustration.

Standard value:
Cylinder I.D.: 81.00 — 81.03 mm (3.1890 — 3.1902 in.)

Out-of-roundness and taper of cylinder bore:
0.01 mm (.0004 in.) or less
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4G9 ENGINE = Crankshaft, Cvlinder Block, Flvwheel and Drive Plate 11D-49

———————

1 L

O.

?Piston O.D.\i

BORING CYLINDER
{1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.
Piston size identification
Size Identification mark
Thrust -
direction 0.25 mm (.01in.) O.S. 0.25
0.50 mm (.02 in.) O.S. 0.50
J— 0.75 mm (.03 |.n.) O.S. 0.75
1.00mm (.04 in.) O.S. 1.00
NOTE

(2)
3)

4)

(5)
(6)

Size mark is stamped on the piston top.

Measure outside diameter of piston to be used. Measure it
in thrust direction as shown.

Based on the measured piston O.D., calculate the boring
finish dimension.

Boring finish dimension = Piston O.D. + (Clearance
between piston O.D. and cylinder) — 0.02 mm {.0008 in.)
(honing margin)

Bore all cylinders to the calculated boring finish dimension.

Caution
To prevent distortion that may result from temperature
rise during honing, bore eylinders, in the order of No. 2,

No. 4, No. 1 and No. 3.

Hone to the final finish dimension (piston O.D. + clearance
between piston O.D. and cylinder.)
Check the clearance between piston and cylinder.

Clearance between piston and cylinder:
0.02 — 0.04 mm (.0008 —.0016 in.)

NOTE
When boring cylinders, finish all of four cylinders to the
same oversize. Do not bore only one cylinder to an oversize.
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11D-50 4G9 ENGINE — Crankshaft, Cylinder Block, Flywheel and Drive Plate

~_

~ a—1—— Check digit

N
~ | 4——Crank pin OD
identification

© mark
NO g———-» —_
Ng 3::::: - Journal OD
NO. 2 = — identification
No. 1 ——t— o~ mark

9ENO013C
No. 3 No. 2
no e 0 4 IO identif
* l cation
mark for
] 2 2 o ‘| ««| cylinder
Cylinder ID gg);rli(n
identificaton—> 12121 su o?t
mark seggon iC
Serial No. 1 5 4 1 9

Y
Front w

REASSEMBLY SERVICE POINTS

PA¢ CRANKSHAFT BEARING INSTALLATION
(1) When the bearings are to be replaced, select correct ones

and install them in the correct positions acco

rding to the

identification marks stamped on the crankshaft and the top

surface of the cylinder block.

9EN0131
™ \
Oil groove
Groove Identifi-
cation
mark

LA i
ldentifi- ldentifi-

cation cation ldentifi-
color mark cation color  9EN013:

Journal OD | Identification mark for Crankshaft bearing

dentification| cylinder block bearing ——
mark support section {D Identification |ldentification

mark color

0 S1 Brown

1 1 S2 Black

2 S3 Green

0 S2 Black

2 1 S3 Green

2 S4 Yellow

0 S3 Green

3 1 S4 Yellow

2 Sh Red
(2) Install the bearings having an oil groove to the cylinder
3) ?rlggll the bearings having no oil groove on the bearing

caps.

(4) Install the thrust bearings at the No. 3 upper bearing with

the grooved side toward the crank web.
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4G9 ENGINE - crankshaft, Cylinder Block, Flywheel and Drive Plate 11D-51

»B4¢ BEARING CAP / BEARING CAP BOLT
INSTALLATION
(1) Install the bearing caps so that their arrows are positioned

on the timing belt side.
(2) When installing the bearing cap bolts, check that the shank
length of each bolt meet the limit. If the limit is exeeded,

replace the bolt.
Limit: Max. 71.1 mm (2.79 in.)

(3) Toque the bearing cap bolts to 25 Nm (18 ft.lbs.) and, from
that position, retighten them further 1/4(90°) turns.

(4) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replace the crankshaft bearings.
Standard value: 0.05 — 0.25 mm (.0020 —.0098 in.)
Limit: 0.4 mm (.016 in.)

-
/N\ee="" 9EN0075

»C4 OIL SEAL INSTALLATION

MB990938-01

MD998776

9ENQO77

D¢ SEALANT APPLICATION TO OIL SEAL CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-

lent

®E4¢ DRIVE PLATE BOLT / FLYWHEEL BOLT
INSTALLATION
(1) Remove all the remaining sealant from the bolts and the
thread holes of the crankshaft.
(2) Apply engine oil to the flange of the bolt.
(3) Apply engine oil to the threaded holes of the crankshatft.
(4) Apply specified sealant to the thread of the bolts.

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

9EN0102 (5) Tighten the bolts to the specified torque.

Sealant

0
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11E-2 6G7 ENGINE — General Information

GENERAL INFORMATION

SECTIONAL VIEW — SOHC ENGINE for DIAMANTE

AL

7EN0323
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11E-3

6G7 ENGINE — General Information

TENO324
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11E-4 6G7 ENGINE — General Information

SECTIONAL VIEW = SOHC ENGINE for MONTERO AND TRUCK

7EN0135-
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11E-5

6G7 ENGINE — General Information

7ENO1
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11E-6 6G7 ENGINE — General Information

SECTIONAL VIEW — DOHC NON-TURBO ENGINE

7ENO3Z5
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11E-7

6G7 ENGINE - General Information
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11E-8 6G7 ENGINE — General Information

SECTIONAL VIEW - DOHC TURBO ENGINE
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11E-9

6G7 ENGINE — General Information

7ENO334
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11E-10 6G7 ENGINE — General Information

-UBRICATION SYSTEM — SOHC

/
Oil pressure
switch
| €0 I
Oil pressure
gauge unit |l—| , , Camshaft

To oil cooler —
MONTERO only

Oil filter

Relief valve

Oil cooler by-pass oil cooler

valve — MONTERO only

Lash adjuster

Rocker arm

7LU0034
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6G7 ENGINE — General Information

11E-11

LUBRICATION SYSTEM — DOHC

Oil pressure switch charger

Oil pressure
gauge unit

To oil cooler —
Turbo only

Oil filter

Oil cooler by-pass
valve -Turbo only

To
turbo-

-turbo
only

e —
Relief valve

Rockerarm

7LU0025
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11E-12

6G7 ENGINE — General Specifications

GENERAL SPECIFICATIONS

SOHC
Description Specifications
Type 60°V, SOHC (per bank)

Number of cylinders
Combustion chamber
Total displacement
Cylinder bore x stroke
Compression ratio
Front wheel drive vehicle
Rear wheel drive vehicle
Valve timing: Front wheel drive
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Valve timing: Rear wheel drive
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Lubrication system
Oil pump type
Cooling system
Nater pump type
=GR type
njector type and number

cm? (cu.in.)
mm (in.)

Throttle bore  mm (in.)
lhrottle position sensor
_losed throttle position switch

njector identification mark For MONTERO and TRUCK
For DIAMANTE and TRUCK

6

Compact type

2,972 (181.4)

91 .1x 76.0 (3.59 x 2.99)

10.0
8.9

16" BTDC
66" ABDC

56" BBDC
26° ATDC

19" BTDC
59" ABDC

59" BBDC

19" ATDC

Pressure feed, full-flow filtration
Trochoid type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic, 6

B210H
N210H

60 (2.362)
Variable resistor type
Movable contact type
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6G7 ENGINE — General Specifications

11E-13

DOHC
Description Specifications
Type 60°V, DOHC (per bank)

Number of cylinders

Combustion chamber

Total displacement cm?{(cu.in.)
Cylinder bore x stroke ~ mm (in.)

Compression ratio Non-turbo
Turbo

Valve timing-Non-turbo
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Valve timing -Turbo
Intake valve
Opens
Closes
Exhaust valve
Opens
Closes
Lubrication system
Oil pump type
Cooling system
Water pump type
EGR type
Injector type

‘njector identification mark Non-turbo
Turbo

Throttle bore  mm (in.)
Throttle position sensor
Closed throttle position switch

6

Compact type

2,972 (181.4)

91.1 x 76.0 (3.59 x 2.99)

10.0
8.0

16" BTDC
55" ABDC

48" BBDC
15" ATDC

16" BTDC
55" ABDC

50" BBDC

17" ATDC

Pressure feed, full-flow filtration
Trochoid type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic, 6

BDH210
BDL360

60 (2.362)
\Variable resistor type

Movable contact type
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11E-14

6G7 ENGINE — Service Specifications

SERVICE SPECIFICATIONS

mm (in.)
Standard Limit
Cylinder head — SOHC
Flatness of gasket surface Less than 0.05 {.0019) 0.2 (.008)
Grinding limit of gasket surface *0.2(.008)
* Total resurfacing depth of both
cylinder head and cylinder block
Overall height 84 (3.31)
Oversize rework dimensions of valve guide hole
(both intake and exhaust)
0.05 (.002) 13.05-13.07 (5138 -.5147)
0.25 (.010) 13.25 — 13.27 (.5217 — .56224)
0.50 (.020) 13.50 — 13.52 (.6315-.5323)
Oversize rework dimension of valve seat hole
Intake 0.3 (.012) 44.30 — 44.33 (1.7441 — 1.7453)
0.6 (.024) 44.60 — 44.63 (1.7559 —1.7571)
Exhaust 0.3 (.012) 38.30 - 38.33 (1.5079 — 1.5091)
0.6 {.024) 38.60 — 38.63 (1.5197 ~1.5209)
Cylinder head — DOHC
Flatness of gasket surface Less than 0.03 (.0012) 0.2 {.008)
Grinding limit of gasket surface “0.2 (.008)
* Total resurfacing depth of both
cylinder head and cylinder block
Overall height 132 (5.20)
Oversize rework dimensions of valve guide hole
both intake and exhaust)
0.05 (.002) 12.05 — 12.07 (.4744 — .4752)
0.25 (.010) 12.25 — 12.27 (.4823 - .4831)
0.50 {.020) 12.50 — 12.52 (.4921-.4929)
Jversize rework dimension of valve seat hole
Intake 0.3 (.012) 36.30 — 36.33 (1.4291 —-1.4303)
0.6 (.024) 36.60 — 36.63 {1.4409 — 1.4421)
Exhaust 0.3 (.012) 33.30-33.33(1.3110-1.3122)
0.6 (.024) 33.60 — 33.63 (1.3228 —1.3240)
Zamshaft — SOHC
~am height
Intake 41.25 (1.6240) 40.75 (1.6043)
Exhaust 41.25 (1.6240) 40.75 {1.6043)
lournal diameter 34 (1.34)
Jil clearance 0.05 — 0.09 (.0020 —.0035)
dentification mark  for DIAMANTE H
for MONTERO and TRUCK |G
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6G7 ENGINE — Service Specifications

11E-15

mm (in.)
Standard Limit
Camshaft - DOHC
Cam height
Intake 35.49 (1.3972)*, 34.91 (1.3744)*? 34.99 (1.3776)*'
34.41 (1.3547)"
Exhaust 35.20 (1.3858)*", 34.91 (1.3744)** 34.70 (1.3661)"
34.41 (1.3547)*?
Journal diameter 26(1.02)
Oil clearance 0.05-0.09 (.020 - .0035)
Rocker arm - SOHC
I.D. 18.91 —18.93 (.7445 — .7453)
Rocker arm-to-shaft clearance 0.01 —0.04 (.0004 —.0016) 0.10(.004)
Rocker shaft —~ SOHC
0.D. 18.89—18.90 (.7437 — .7441)
Overall length 333.5(13.130)
Valve — SOHC
Overall length
Intake 102.97 (4.0539)
Exhaust 102.67 (4.0421)
stem diameter
Intake 7.96-7.98(.3134-.3142)
Exhaust 7.93-7.95 (.3122-.3130)
ace angle 45° - 45.5°
stem-to guide clearance
Intake 0.03-0.06 (.0012 —.0024) 0.10 {.0039)
Exhaust 0.05-0.09 (.0020 —.0035) 0.15 (.0059)
“hickness of valve head (Margin)
Intake 1.2 (.047) 0 . 7 (.028)
Exhaust 2.0(.079) 1.5 (.059)
falve — DOHC
Jverall length
Intake 106.28 (4.1842)
Exhaust 105.40 (4.1496)
stem diameter
Intake 6.57 -6.568(.2587 — .2591)
Exhaust 6.63-6.55(.2571-.2579)
ace angle 45° 45 5°
item-to guide clearance
Intake 0.02 -0.05 {.0008 — .0020) 0.10 (.0039)
Exhaust 0.05-0.09(.0020 —.0035) 0.15 (.0059)
hickness of valve head (Margin)
Intake 1.0(.039) 0.5(.019)
Exhaust 1.5(.059) 1.0(.039)
NOTE

*1= Up to 1992 models
*2=from 1993 models
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11E-16

6G7 ENGINE — Service Specifications

iston-to-cylinder clearance
Service size

0.02 — 0.04 (.0008 —.0016)

0.25(.010}, 0.50 {.020)
0.75 {.030), 1 .00{.039) Oversize

mm (in.)
Standard Limit
Valve spring — SOHC
Free length 49.8 (1.961) 48.8 (1.921)
Load/Installed height  N/mm (lbs./in.) 329/40.4(72.5/1.591)
Out-of-squareness Less than 2" 4"
Valve spring — DOHC
Free length 45.2(1.780)*", 46.4 (1.827)*? 44.2 (1.740)*
45.4 (1.787)"
Load/installed height N/mm {Ibs.in.) 240/37.9(562.9/1.492)
Out-of-squareness Less than 2" 4"
Valve guide - SOHC
Overall length
Intake 44 (1.73)
Exhaust 48 (1.89)
I.D. 8.00 — 8.02(.315-.316)
O.D. 13.06 — 13.07 (.6142 — .5146)
Service size 0.05(.002),0.25(.010)
0.50 (.020} Oversize
Valve guide - DOHC
Overall length
Intake 455(1.791)
Exhaust 50.5 (1.988)
I.D. 6.60 — 6.62 (.2598 —.2607)
O.D. 12.06 — 12.07 (.4748 — .4752)
Service size 0.05{.002),0.25(.010)
0.50 (.020) Oversize
Valve seat
Seat angle 44 — 445"
Valve contact width 0.9 —1.3(.035—-.051)
Sinkage 0.2
Service size 0.30(.012), 0.60 {.024) Oversize
Piston — SOHC
O.D. 91.1(3.587)

diston — DOHC

2.D.

Jiston-to-cylinder clearance
Service size

91.1(3.587)
0.02 — 0.04 (.0008 —.0016)

0.25(.010}, 0.50{.020)
0.75 (.030), 1.00(.039) Oversize

NOTE

O.D. = Quter Diameter
I.D. = Inner Diameter
*1= Up to 1992 models
*2= From 1993 models
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6G7 ENGINE — Service Specifications

11E-17

)il clearance of pin

mm (in.)
Standard Limit
Piston ring — SOHC
End gap
No. 1 ring 0.30-0.45{.0118-.0177) 0.8 {.031)
No. 2 ring
Front wheel drive vehicle 0.45 — 0.60 (.0177 —.0236) 0.8 (.031)
Rear wheel drive vehicle 0.25 - 0.45(.0098 —.0177) 0.8 (.031)
Oil ring )
Front wheel drive vehicle 0.20 — 0.60 (.0079 —.0236) 1.0(.039)
Rear wheel drive vehicle 0.20 - 0.70(.0079 —-.0276) 1.0(.039)
Ring to ring groove clearance
No.1ring
Front wheel drive vehicle 0.03 - 0.07 (.0012 —.0028) 0.1 (.004)
Rear wheel drive vehicle 0.05 — 0.09 {.0020 - .0035) 0.1 (.004)
No.2 ring 0.02 - 0.06 (.0008 —.0024) 0.1 (.004)
Piston ring — DOHC
End gap
No. 1ring 0.30 — 0.45{.0118-.0177) 0.8 {.031)
No. 2 ring 0.45 — 0.60 (.0177 -.0236) 1.0(.039)
Oil ring 0.20 - 0.70 (.0079 - .0276) 1.0(.039)
3ing to ring groove clearance
No. 1 ring 0.03 — 0.07 (.0012-.0028) 0.1 (.004)
No. 2 ring 0.02 — 0.06 (.0008 —.0024) 0.1 (.004)
diston pin
J.D. 22.001 — 22.007 (.8662 —.8664)
ress-in load N (Ibs.) 75.00 — 175.00 (1,653 — 3,858)
ress-in temperature Room temperature
onnecting rod
3ig end center-to-small end center length 140.9-141.0
3end 0.05 (.0020) or less
‘wist 0.1 (.004) or less
3ig end side clearance 0.10 — 0.25{.0039 —.0098) 0.4 (.016)
‘rankshaft
nd play 0.05 — 0.25 {.0020 —.0098) 0.3(.012)
ournal O.D. 60 (2.36)
‘in O.D. 50 (1.97)
Jut-of-roundness of journal and pin
Two-camshaft engine Less than 0.005(.0002)
Four-camshaft engine Less than 0.003 {.0001)
aper of journal and pin Less than 0.005 {.0002)
Jil clearance of journal 0.020 — 0.050 {.0008 —.0020) 0.1 (.004)
0.020 - 0.050 (.0008 —.0020) 0.1 (.004)

NOTE
O.D. = Outer Diameter
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11E-18 6G7 ENGINE — Service Specifications

mm (in.)
Standard Limit
Cylinder block
Cylinder bore 91.1 (3.587)
Flatness of gasket surface 0.05 (.002)
Grinding limit of top surface “0.2 (.008)
* Total resurfacing depth of both
cylinder head and cylinder block
QOil pump
0.03 - 0.08 (.0012-.0031) 0.35 (.0138)

Tip clearance
Side clearance
Body clearance

0.04-0.10(.0016 — .0039)
0.10 — 0.18 (.0040 —.0070)

Drive belt - SOHC for DIAMANTE

Deflection
New belt 4.0-5.0(.157-.197)
Used belt 7.0 (.276)
Tension gauge N (lbs.)
New belt 700 — 900 (154 - 198)
Used belt 500 {110)
Drive belt — SOHC for MONTERO and TRUCK
Deflection
New belt 6.5 —8.0(.256 —.315)
Used belt 9.0 (.354)
Tension gauge N (ibs.)
New belt 500 —-700 (110 —154)
Used belt 400 (88)
Jrive belt — DOHC
Jeflection
New belt 3.5-4.0(.138—.157)
Used belt 4.0-5.0(.157-.197)
fension N (lbs.)
New belt 650 — 850 (143 — 187)
Used belt 450 — 500 (99 — 132)
njector
~oil resistance
Non-turbo Q 13 — 16 at 20°C (68°F)
Turbo O 2 — 3 at 20°C (68°F)

dle air control motor
-oil resistance

28 — 33 at 20°C(68°F)

‘hrottle position sensor

lesistance  k{} 3.5-6.5
\ccelerator pedal position sensor
lesistance  kf) 3.5-6.5

'ariable induction control motor
lesistance ()

5 — 35 at 20°C (68°F)
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6G7 ENGINE - Torque Specifications

11E-19

TORQUE SPECIFICATIONS

Nm ft.lbs.
Generator and drive belt
Cooling fan bolt 1 8
Fan pulley bolt 11 8
Tensioner pulley nut
SOHC DIAMANTE, DOHC 50 36
SOHC MONTERO AND TRUCK 45 33
Tensioner bracket bolt
SOHC DIAMANTE 42 30
SOHC MONTERO AND TRUCK M10 24 17 .
M12 42 30
DOHC 19 14
Idler pulley bolt )
SOHC MONTERO AND TRUCK 45 33
DOHC 50 36
Cooling fan bracket bolt 42 30
Tensioner bracket stay bolt 24 17
Generator pivot nut 23 17
Generator brace bolt -
SOHC DIAMANTE 14 10
SOHC MONTERO AND TRUCK- Side bolt 10
— Exhaust manifold tightening side bolt 13
Generator bracket bolt 24 17
45 33
_rankshaft bolt SOHC 155 122
DOHC 185 134.
ntake manifold plenum and throttle body
:GR pipe bolt 18 13
ntake manifold plenum stay bolt 18 13
:GR valve bolt 22 16
"hrottle body bolt 12 8
SOHC MONTERO AND TRUCK 14 10
gnition coil bolt 2.5 1.8
gnition power transistor bolt 5 3.6
‘hrottle body
‘hrottle position sensor bolt 2 1.4
dle air control motor bolt 3.5 25
SOHC DIAMANTE DOHC Non-TURBO 2.5 1.8
\ccelerator pedal position sensor bolt 2 1.4
'acuum actuator bolt 3.5 2.5
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11E-20 6G7 ENGINE — Torque Specifications

N m ft.Ibs.
Ignition systenm
Center cover bolt 3 2
Spark plug 25 18
Distributor nut 14 10
Ignition coil bolt
SOHC MONTERO AND TRUCK 25 18
DOHC 13 9
Ignition power transistor bolt
DIAMANTE 22 16
3000GT 13 9
Crankshaft position sensor nut 12 7
Timing belt — SOHC
Engine support bracket bolt M10 60 43
M12 110 80
Tensioner lock bolt 29 19
Camshaft sprocket bolt 90 65
Senerator stay bolt 25 18
aenerator bracket bolt 25 18
riming belt - DOHC
=ngine support bracket bolt M10 70 ‘51
M12 110 80
rankshaft/Camshaft position sensor bolts 9 7
Auto tensioner bolt 24 17
rensioner pulley bolt 49 35
ensioner arm assembly bolt 42 30
dler pulley bolt 55 40
dler pulley bracket bolt 42 30
ocker cover bolt 3 2
~amshaft sprocket bolt 90 65
ntake manifold and fuel parts
njector and fuel rail bolt 12 9
‘uel preségailator bolt 7
‘uel pipe bolt 7
leat pipe bolt 12 9
ngine coolant temperature gauge unit 30 22
ngine coolant temperature sensor 1 8
SOHC DIAMANTE 6
hermo switch 6
dater outlet fitting bolt 19 14
1itake manifold nut 18 13
Jater inlet fitting bolt 19 14
hermostat housing bolt 19 14
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6G7 ENGINE - Torque Specifications

11E-21

Nm ft.lbs.
Exhaust manifold
Oil leveldgudedle bolt 14 10
Heat protector bolt 14 10
Engine hanger bolt
SOHC DIAMANTE 24 17
SOHC MONTERO AND TRUCK 19 14
DOHC NON-TURBO 13 9
Exhaust manifold nut
SOHC 19 14
DOHC NON-TURBO 45 33
DOHC TURBO 30 22
Heater pipe bolt 12 9
Water pipe bolt 14 10
SOHC MONTERO AND TRUCK 12 9
Nater pump bolt 24 17
deat protector C 30 22
Turbocharger stay bolt 60 43
zxhaust fitting bolt 14 10
Jil  pipeye bolt 17 12
“lare nut 25 18
Nater pipe eye bolt 31 22
Jil return pipe bolt 9 7
furbocharger
"urbocharger waste gate actuator bolt 12 9
locker arms and camshafts - SOHC
Jilfiller bolt 9 7
Yocker cover bolt 9 7
Jistributor adaptor bolt 13 9
tocker arm shaft and bearing cap bolt 20 14
.amshafts, rocker arms and bearing caps- DOHC
.rankshaft position sensor adaptor bolt 24 17
Jearing caps, front and rear bolt 20 14
rearing cap bolts No. 2, 3, 4 11 8
yylinder head and valve- SOHC
wylinder head bolt 110 80
wylinder head and valve - DOHC
ylinder head bolt
NON-TURBO 110 80
TURBO 125 — Back off PO — Back off
— 125

I—) 90
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11 E-22 6G7 ENGINE — Torque Specifications

Nm ft.Ibs.
Oil pan and oil pump
Transmission stay bolt 75 54
Oil pressure switch
DIAMANTE AND 3000GT 19 14
MONTERO AND TRUCK 10 7
Oil pressure gauge unit
DIAMANTE AND 3000GT 10 7
MONTERO 55 40
Oil cooler by-pass valve 55 40
Qil filter bracket stay bolt (10x20) 23 17
(8x20) 13 10
Oil filter bracket bolt
DIAMANTE AND 3000GT 24 17
MONTERO AND TRUCK mark 4 24 17
mark 7 14 10
Drain plug 40 29
Oil pan bolt 6 4
Oil screen bolt 19 14
Plug 45 33
Oilpumpse  bolt 14 10
Oilpurapver  bolt 10 7
Piston and connecting rod
Connecting rod cap nut 52 38
Crankshaft, flywheel and drive plate
“lywheel bolt 75 54
Jrive plate bolt 75 54
3ear plate bolt 11 8
3ell housing cover bolt 9 7
Jil seal case bolt 11 8
3earing cap stay bolt 48 35
3earing cap bolt — SOHC 79 57
DOHC 93 67
1993 models DOHC -TURBO 74 54
nock sensor bracket bolt 29 21
<nock sensor 23 17
racket
(nock sensor — DIAMANTE and 3000GT 23 17
nock sensor bracket bolt — DIAMANTE and 3000GT 29 D1
loll stopper bracket —M 10 42 R0
M12 75 54
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6G7 ENGINE - Sealant

11E-23

SEALANT

ltems Specified sealant Quantity
Auto tensioner bolt -Turbo 3M ATD Part No. 8660 As required
Engine coolant temperature sensor 3M NUT Locking Part No.4171 As required
Engine coolant temperature gauge unit 3M ATD Part No.8660 As required
Rocker cover 3M ATD Part No.8660 As required
Bearing cap 3M NUT Locking Part No.4171 As required
Oil pressure switch 3M ATD Part No.8660 As required
Oil pressure gauge unit 3M ATD Part No.8660 As required
Oil pan MITSUBISHI GENUINE Part No.MD970389 As required
Oil seal case MITSUBISHI GENUINE Part No.MD970389 As required
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11 E-24

6G7 ENGINE - Special Tools

SPECIAL TOOLS

Leak-down tester

Tool Number and Supersession Application
tool name
MB990767 MB990767-01 Holding camshaft sprocket when loosening
: bolt
Er;g m':f? holder |Use with MIT308239 For SOHC engine only
MD998719 or
MD998754
MD998051 MD998051-01 Loosening and tightening cylinder head
Cylinder head bolts
bolt wrench
MD998440 Leak-down test of lash adjuster

MD998441 Bleeding of air inside adjuster
Lash adjuster For SOHC engine only
@ & retainer
L/ N
MD998442 Air bleeding of auto lash adjuster
/ Air bleed wire
MD998443 MD998443-01 Supporting lash adjuster to prevent it from
Lash adjuster falling when rocker shaft assembly is re-
halder (8) moved or installed
For SOHC engine only
MD998713 MD998713-01 Installation of camshaft oil seal
Camshaft oil For SOHC engine only
@) ﬂ seal installer
MDg998714 MDS98714-01 Installation of circular packing
Circular packing | MB990938-01 For SOHC engine only
installer
MD998716 MD998716-01 Rotation of crankshaft when installing pis-
Crankshaft ton and timing belt
wrench For SOHC engine only
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6G7 ENGINE — Special Tools

Tool Number and Supersession Application
tool name
MDg98717 MD9388717-01 Installation of crankshatft front oil seal
Crankshaft
front oil seal
installer
MDg98718 MD998718-01 linstallation of crankshaft rear oil seal
Crankshaft Use with MB990938
rear oil seal 01
installer
MD998719 MIT308239 Holding camshaft sprocket when loosening
; or torquing bolt

M @ ;ﬁge{z)holdmg For SOHC engine only
MD998727 Removal of oil pan
Oil pan
remover
MD998729 Installation of valve stem seal
Valve stem For SOHC engine only
seal installer
MD998735 MD998735-01 Removal and installation of valve and re-
Valve spring lated parts
compressor

¢
MD998754 MIT308239 Holding crankshatt sprocket when loosen-
Pulley holding Ing or torquing bolt
y pins (2)
MD998761 MD998761-01 Installation of camshaft oil seal
Camshaft oil For DOHC engine only
ﬂ ﬁ seal installer

MD9g8762 MD998762-01 Installation of circular packing
Circular packing For DOHC engine only
installer
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11 E-26 6G7 ENGINE — Special Tools
Tool Number and Supersession Application
tool name
MD998763 Installation of valve stem seal
P Valve stem For DOHC engine only
% seal installer
MD998767 MD998752-01 Adjustment of timing belt tension
Tension pulley For DOHC engine only
wrench
~
MD998769 Rotatic()jn of .crartw)ks'haft when installing pis-
ton and timing belt
N, gggggfhaft For DOHC engine only
AN
MD998772 Compression of valve spring
Valve spring
compressor
o @ MD998780 MIT216941 Removal and installation of piston pin
" . Piston pin
[j i'v setting tool
| 0
00V
MD998781 Installation of flywheel
Flywheel
stopper
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6G7 ENGINE — Generator and Drive Belt 11E-27

GENERATOR AND DRIVE BELT
REMOVAL AND INSTALLATION — SOHC for DIAMANTE

50 Nm
36 ft.Ibs.

155 Nm
Js 112 ft.Ibs.

30 ft.Ibs.

Removal steps 8

PA¢ 1. Drive belt
. Tensioner pulley %é' lf“trﬂ)s
Adjusting bolt Snad
Adjusting stud
. Tensioner bracket
. Pivot bolt
Generator
Generator brace
3JA) B4 9. Crankshaft bolt

10. Special washer

11. Crankshaft pulley

PN O WN

7EN0487

[ TSB Revision




11E-28 6G7 ENGINE — Generator and Drive Belt

REMOVAL AND INSTALLATION — SOHC for MONTERO and TRUCK

155 Nm
112 ft.lbs.

24 Nm ‘
8 17+tIbs.

« 16
42 Nm

30 ft.Ibs.

75 Nm
54 ft.lbs.

Removal steps

pA¢ 1. Drive belt
2. Cooling fan
3. Fan clutch
4. Fan pulley
5. Idler pulley
6. Tensioner pulley
7. Adjusting bolt
8. Adjusting stud
9. Tensioner bracket
10. Cooling fan bracket assembly
11. Tensioner bracket stay
12. Generator brace

13. Generator
QAL pB4 14. Crankshaft bolt

15. Special washer

16. Crankshaft pulley

7ENO488
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6G7 ENGINE — Generator and Drive Belt

REMOVAL AND INSTALLATION — DOHC

23 Nm
17 ft.lb?
®® l
24 Nm
17 ft.lbs.
24 Nm »
17 ft.bs. S
2

\\>\\\\'
&/

-
Q‘

45 Nm
33 ft.lbs.
50 Nm
36 ft.Ibs.
\ 50 Nm
36 ft.lbs.

"8

} 12

165 Nm
134 ft.Ibs.

9
QA) #B4 10.

Removal steps

#A¢ 1. Drive belt

. Idler pulley

. Tensioner pulley
. Adjusting bolt

. Adjusting stud

. Tensioner bracket
. Generator

. Generator bracket
. Bracket
Crankshaft bolt
11. Special washer
12. Crankshaft pulley

coO~NOoOUTh~hWwWN

7EN0489
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11E-30 6G7 ENGINE — Generator and Drive Belt

N

7ENOQ491

TELO004

Adjusting
bolt

Locking

100N ot

(22 Ibs.)

7EN0348

100N

(22 Ibs.)
Q
\\ ‘-_k A\ /

@)
@

Adjusting bolt

Locking nut

7EN0349

REMOVAL SERVICE POINT
GR) CRANKSHAFT BOLT LOOSENING

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

INSTALLATION SERVICE POINT
PA¢ DRIVE BELT TENSION ADJUSTMENT
DRIVE BELT — TENSION CHART

Generator Deflection Tension gauge
drive belt mm (in.) | N (Ibs.)
SOHC for New |4.5(.16-.20) 700 —900 (154 — 198)

DIAMANTE  ysed |7(.28) 500 (110)

SOHC for New |6.5—8.0(.26—.32) |500—700{110-154)

MONTERO

and TRUCK Used [(9(.35) 400 (88)

DOHC New [3.6-4.0(.14—.16) |650—-850{143—-187)
Used [4-5(.16-.20) 450 -600(99-132)

(1) Loosen the tensioner pulley locking nut.
(2) Tighten the adjusting bolt to adjust the belt deflection to the
specification shown in the chart.
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6G7 ENGINE — Generator and Drive Belt

T1E<31

SOHC for DIAMANTE, ——~

N0399

SOHC for MONTERO and TRUCK

jauge

7EL0070

Tension
gauge  7eNo3s:

/

MD998781
/

(3) If you use a tension gauge, tighten the adjusting bolt to
adjust the belt tension to the specification shown in the

chart.

PB4 CRANKSHAFT BOLT TIGHTENING

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.
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11E-32 6G7 ENGINE — Intake Manifold Plenum and Throttle Body

INTAKE MANIFOLD PLENUM AND THROTTLE BODY
REMOVAL AND INSTALLATION — SOHC for DIAMANTE

18 Nm
13 ft.lbs. 1

% 22 Nm
16 ft.Ibs.

18 Nm
13 ft.Ibs.

W12 1 18 Nm
13 ft.lbs.

13 ft.lbs.
s ()
25Nm
1.8ft.lbs.
2
Removal steps

1. EGR pipe —— For California

2. Ignition caoll

3. High tension cable

4. Intake manifold plenum stay, rear

5. Intake manifold plenum stay, front

6. EGR valve } For Californi

7. EGR valve aasket or Lalifornia

8. Throttle body

9. Throttle body gasket

10. Ignition power transistor
11. Intake manifold plenum

12. Intake manifold plenum gasket
7EN0405
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6G7 ENGINE - Intake Manifold Plenum and Throttle Body

11E-33

REMOVAL AND INSTALLATION — SOHC for MONTERO and TRUCK

18 Nm /

13 ft.lbs.

18 Nm
13 ft.lbs.

22 Nm
16 ft.Ibs.

10

Removal steps

1. EGR pipe iforni
" EGR pipe_qasket } For California
. Intake manifold plenum stay, rear

. Intake manifold plenum stay, front
. EGR valve

. EGR valve gasket
. Throttle body

. Throttle body gasket

. Intake manifold plenum

. Intake manifold plenum gasket

} For California

cLVWwoOo~NOoOUThWN

(=Y

7EN0408
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11E-34 6G7 ENGINE - Intake Manifold Plenum and Throttle Body

REMOVAL AND INSTALLATION — DOHC NON-TURBO

x_ 22 Nm
16 ft.Ibs.
18 Nm
'/l’ j 7 2 13 ft.Ibs.

18 Nm
3 13 ft.lbs.
1
M9
L—- 18 Nm
13 ft.Ibs.

Removal steps

-EGR pipe¢ —————— For California
. Intake manifold plenum stay, rear

. Intake r1|1anifo|d plenum stay, front

. EGR valve PR

. EGR valve gasket For California
. Throttle body

. Intake manifold plenum

. Intake manifold plenum gasket

NOTITWN —

©O 0
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6G7 ENGINE — Intake Manifold Plenum and Throttle Body

11E-35

REMOVAL AND FUEL SYSTEM — DOHC TURBO

18 Nm
13 ft.Ibs)

18 Nm ——g
13 ft.lb

S.

22 Nm
16 ft.Ibs.

M2 —S<3, 18 Nm

13 ft.ibs.

18 Nm
13 ft.Ibs.

Removal steps

. EGR pipe } o
. EGR pipe gasket For California

. Intake manifold plenum stay, rear

. Intake manifold plenum stay, front

. EGR valve PR
. EGR valve gasket For California
. Throttle body

. Throttle body gasket

. Intaké manifold plenum
. Intake manifold plenum gasket

QOONOURWNR

Y

18 Nm
13 ft.lbs.

7EN0414

| TSB Revision l

L




11E-36 6G7 ENGINE — Intake Manifold Plenum and Throttle Body

INSPECTION
EGR VALVE
(1) Check the EGR valve for sticking or carbon deposits.
If such conditions exist, clean or replace the EGR valve.
(2) Connect a hand vacuum pump to the nipple of the EGR

valve and plug other nipple.

(3) If there is vacuum leakage, replace the EGR valve.

(4) Blow air in from one passage of the EGR to check its
condition as follows.

6EMO0384

Applying vacuum Result

45 mmHg (1.8 in.Hg.) or less Air does not blow through

230 mmHg (9.1 in.Hg.) or more Air blow through
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6G7 ENGINE — Throttle Body 1E-37

THROTTLE BODY

DISASSEMBLY AND REASSEMBLY - SOHC for DIAMANTE, DOHC NON-TURBO

Disassembly steps

GJAD) A4 1. Throttle position sensor
2. Idle air control motor
4BD 3. Throttle body

7FU1282

DISASSEMBLY AND REASSEMBLY - For VEHICLES with TRACTION CONTROL

’Nm

.4 ft.lbs, <3

Disassembly steps

1. Water hose
GA) $A¢ 2. Throttle position sensor
GAD 9C4 3. Accelerator pedal position sensor
4. Vacuum actuator
5. Idle air control motor
#B¢ 6. Throttle body

2Nm
1.4 ft.lbs.

7FU1283
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11E-38 6G7 ENGINE — Throttle Body

DISASSEMBLY AND REASSEMBLY - DOHC TURBO

2Nm
1.4 ft.lbs.

1. Dash pot
2. Hose }Up to 1992 models
3. Vacuum valve

i 2
Disassembly steps Y@ %
U

4. Dash pot From 1993 models

QA BA4 5. Throttle position sensor 3-
6. |dle air control motor

¢B) 7. Throttle body

7EN0525

DISASSEMBLY AND REASSEMBLY — SOHC for MONTERO and TRUCK

Disassembly steps

GA) #B4 1. Throttle position sensor
(Within closed throttle position switch)
2. Idle air control motor assembly
¢Bo 3. Throttle body

7FU0532
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6G7 ENGINE — Throttle Body 11E-39

7FU105%

DISASSEMBLY SERVICE POINTS

@A) THROTTLE POSITION SENSOR, ACCELERATOR
PEDAL POSITION SENSOR AND IDLE AIR CONTROL
MOTOR REMOVAL

(1) Do not disassemble the sensor and motor.
(2) Do not clean the sensor and motor by dipping them into the
solvent. Clean them with shop towel.

¢BY THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.

(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

INSPECTION
DASH POT - DOHC TURBO
Up to 1992 models

(1) Push the rod of the dash pot all the way in and close the
nipple with the fingers,

(2) If the rod does not protrude after releasing it, the dash pot is
functioning normally.

(3) If the rod protrudes, a broken diaphragm is suspected.
Therefore, replace the dash pot.

From 1993 models

(1) Push the dash pot rod in lightly and confirm the resistance.
NOTE
1. Resistance increases as the rod is pushed harder.

2. If the rod can be pushed in with no resistance, either
the diaphragm or check valve is faulty.
(2) Release finger and confirm that the rod returns to its
original position quickly.

NOTE
If the rod returns slowly, the check valve is faulty.
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6G7 ENGINE — Throttle Bodv

Nipple
(Green)

Nipple
(Black)

B6EMO6S

‘ellow clip

MD998463

7FU029(

/ « White

kL

&

& @ @

Green clip
Idle air
control mototr
| S—
MD998463 7FU007¢

VACUUM VALVE - DOHC TURBO

Up to 1992 models

(1) Remove the filter from the vacuum valve.

(2) Connect a hand vacuum pump to the black nipple of the
vacuum valve.

(3) With the other nipple closed by the finger, apply a negative
pressure of 500 mmHg (19.7 in.Hg.) to make sure that the
negative pressure is maintained.

(4) Let go your finger and make sure that the negative pressure

leaks out gradually.
(5) Disconnect the hand vacuum pump and connect it to the

green nipple.
(6) Make sure that the negative pressure leaks out as soon as it

is applied.
(7) Remove the hand vacuum pump from the valve.
(8) Install the filter onto the black nipple of the valve.

IDLE AIR CONTROL MOTOR
Checking the Coil Resistance

(1) Connect Test Harness to the motor connector.
(2) Measure the resistance between the white clip of Test
Harness and the red clip or blue clip.

Standard value: 28 — 33 ) at 20°C (68°F)

(3) Measure the resistance between the green clip of Test
Harness and the yellow clip or black clip.
Standard value: 28 — 33  at 20°C (68°F)

Operational Check
{1) Connect Test Harness to the idle air control motor

connector.
(2) Connect the positive @ terminal of 6 volt battery to the
white clip and the green clip of Test Harness.
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6G7 ENGINE — Throttle Body 11E-41

7FU029¢))

7FU107

7FU1039

(3) Hold the idle air control motor as shown in the illustration,
connect the negative © terminal of the power supply to
each clip as described in the following steps, and check
whether or not a vibrating feeling (a feeling of very slight
vibration of the stepper motor) is generated as a result of
the activation of the stepper motor.

(®) Connect the negative © terminal of the power supply to
the red and black clip.

(@ Connect the negative @ terminal of the power supply to
the blue and black clip.

(@) Connect the negative © terminal of the power supply to
the blue and yellow clip.

(@ Connect the negative © terminal of the power supply to
the red and yellow clip.

() Connect the negative © terminal of the power supply to
the red and black clip.

(& Repeat the tests in sequence from (&) to (.

(4) If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.

CHECKING VACUUM ACTUATOR
— VEHICLES with TRACTION CONTROL

(1) With the throttle valve opened, apply a vacuum of 200
mmHg (7.9 in.Hg.) to the vacuum actuator to make sure

that the throttle valve closes.
(2) Then lower the level of vacuum gradually to make sure that

the vacuum actuator opens.

REASSEMBLY SERVICE POINTS

»A¢ THROTTLE POSITION SENSOR (TPS)
INSTALLATION — SOHC for DIAMANTE, DOHC

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle position sensor 90° clockwise to set it, and
tighten the screws.
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6G7 ENGINE — Throttle Bodv

Throttle position
sensor power

3

1 2

Throttle position
sensor output

Closed throttle
position switch

7FU0535

TPS

7FU0533

7FU0534

Throttle position
sensor outout

Closed throttle
position switch

Throttle position
sensor power

7FU053E

(3) Connect a circuit tester between 4 (ground) and 2 (output),
or between 2 (output) and 1 (power). Then, make sure that
the resistance changes smoothly when the throttle valve is
slowly moved to the fully open position.

(4) Check for continuity across terminals 3 (closed throttle
position switch) and 4 (ground) with the throttle valve both

fully closed and fully open.

Throttle valve position Continuity
Fully closed Conductive
Fully open | Non-conductive |

If there is no continuity with the throttle valve fully closed,
turn TPS counterclockwise, and then check again.

NOTE
Some throttle position sensors are not provided with the

position switch. In that case, the check described in step (4)
cannot be accomplished.

(5) If the above specifications are not met, replace TPS.

»B¢ THROTTLE POSITION SENSOR (TPS)
INSTALLATION
— SOHC for MONTERO and TRUCK

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle position sensor 90" counterclockwise to
set it, and tighten the screws.

(3) Connect a circuit tester between (1) (ground) and (3
(output), or between (@ (output) and @ (power). Then,
make sure that the resistance changes smoothly when the
throttle valve is slowly moved to the fully open position.

(4) Check for continuity across terminals @ (closed throttle
position switch) and (1) (ground) with the throttle valve both
fully closed and fully open.
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6G7 ENGINE - Throttle Body 11E-43

7FU1071

7FU10722

Closed throttle Accelerator
position switch pedal position

sensor power

Throttle valve position »Continuity
Fully closed Conductive
Fully open Non-conductive

If there is no continuity with throttle valve fully closed, turn
the throttle position sensor clockwise, and then check
again.

(5) If the above specifications are not met, replace TPS.

»C¢ ACCELERATOR PEDAL POSITION SENSOR (APS)
INSTALLATION

(1) Install the accelerator pedal position sensor to the throttle
body as shown in the illustration.

(2) Turn the accelerator pedal position sensor 90° clockwise to
set it, and tighten the screws.

(3) Connect a circuit tester between (ground) and (output), or
between (output) and (power). Then, make sure that the
resistance changes smoothly when the throttle valve is
slowly moved to the fully open position.

(4) Check for continuity across terminals (closed throttle
position switch) and (ground) with the throttle valve both
fully closed and fully open.

Grmlmd A%c?leratqr Throttle valve position Continuity
pedal position -
Sensor output 7FuoE3E; Fully closed Conductive
Fully open Non-conductive

If there is no continuity with the throttle valve fully closed,
turn APS counterclockwise, and then check again.
(5) If the above specifications are not met, rep[aqe APS.
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11E-44 6G7 ENGINE — Ignition System

IGNITION SYSTEM
SOHC for DIAMANTE

25 Nm
18 ft.lbs.

Removal steps

1. Spark plug cables
2. Spark plug

3. Distributor

4. O-ring

7EN0406
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6G7 ENGINE - lanition Svstem 11E-45

SOHC for MONTERO AND TRUCK

25 Nm
18 ft.lbs.

2 ___25Nm
18 ft.lbs.

.

Removal steps

1. Spark plug cables

2. Spark plugs

3. High tension cable
»A¢ 4. Distributor

5. O-ring

6. Ignition coll

7ENO0409
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11 E-46 6G7 ENGINE — Ignition System

DOHC for DIAMANTE AND 3000GT

3Nm
2 ft.Ibs.

Removal steps

1. Center cover
2. Spark plug cables
3. Spark plugs
4. Clamp — From 1993 models
5. Ignition coll
6. Engine hanger
7.lgnition power transistor- DIAMANTE
8. ignition power transistor — 3000GT
B¢ 9. Crankshaft position sensor- Up to 1992 models

10. O-ring
7EN0492
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6G7 ENGINE - Ignition Svstem 11E-47

INSTALLATION SERVICE POINTS
PA¢ DISTRIBUTOR INSTALLATION - SOHC

(1) Turn the crankshaft so that the No. 1 cylinder is at
compression top dead center.

(2) Align the distributor housing and gear mating marks.

(3) With the stud located in the center of the adjusting slot at
the distributor, install the distributor.

~~._mark
N (on gear)y T 7ENOM7

#B4¢ CRANKSHAFT POSITION SENSOR INSTALLATION -
DOHC
(1) Turn the crankshaft so that the No. 1 cylinder is at

compression top dead center.
(2) Install, lining up the matchmarks on the crankshaft position

sensor housing and the coupling.

Mating mark

TR 009K |
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11E-48 6G7 ENGINE — Timing Belt — SOHC

TIMING BELT — SOHC
REMOVAL AND INSTALLATION —DIAMANTE

90 Nm
65 ft.lbs.

26 Nm
19 ft.lbs.

50 Nm
13 ft.lbs.

110 Nm
80 ft.Ibs. v

Removal steps

#D¢ 1. Engine support bracket
2. Access cover
3. Timing belt front upper cover, right
4. Timing belt cover cap
5. Timing belt front upper cover, left
6. Timing belt front lower cover
7. Flange
CA) #C4 8. Timing belt
#B¢ 9. Tensioner
10. Tensioner spring
11. Crankshaft sprocket
¢BD pA4 12. Camshaft sprocket bolt
13. Camshaft sprocket
14. Timing belt rear cover, left
15. Timing belt rear cover, right

7EN0493
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6G7 ENGINE — Timina Belt — SOHC 11E-49

REMOVAL AND INSTALLATION — MONTERO AND TRUCK

25 Nm 14
18 ft.Ibs. | N
25 Nm
18 ft.lbs. g
12 3\
90 Nm
65 ft.Ibs. \‘ ’

11 Nm
8 ft.lbs.

26 Nm
19 ‘ft.Ibs.

Removal steps

1. Access cover _
2. Timing belt front upper cover, right
3. Timing belt front upper cover, left

4. Timing belt front lower cover
5. Flange

QA pC4 6. Timing belt
#B¢ 7. Tensioner
8. Tensioner spring
9. Crankshaft sprocket
4B #A4 10. Camshaft sprocket bolt
11. Camshaft sprocket
12. Timing belt rear upper cover, left
13. Generator stay
14. Generator bracket

7EN0494
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6G7 ENGINE — Timing Belt = SOHC

7ENO127

N
/ e

Peeling

1ENO249

Rounded edge

Abnormal wear
(Fluffy strand)

8EN0067

REMOVAL SERVICE POINTS

@A) TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-

tion.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be kept free from oil and water. Do not immerse parts in
cleaning solvent.

(2) If there is oil or water on any part, check the front case
oil seal, camshaft oil seal and water pump for leaks.

4B CAMSHAFT SPROCKET BOLT REMOVAL

INSPECTION

TIMING BELT

Replace belt if any of the following conditions exist.

(1) Hardening of back rubber-back side is glossy without

resilience and leaves no indent when pressed with finger-
nail.

(2) Cracks on rubber back

(3) Cracks or peeling of canvas
(4) Cracks on tooth bottom

(5) Cracks on belt

(6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.
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6G7 ENGINE - Timing Belt = SOHC 11E-51

(7) Abnormal wear on teeth
(8) Tooth missing and canvas fiber exposed.

Rubber exposed

Tooth missing and
canvas fiber exposed

8EN006G)

INSTALLATION SERVICE POINTS
»A¢ CAMSHAFT SPROCKET BOLT INSTALLATION

0I1W70z

#B4 TIMING BELT TENSIONER INSTALLATION

(1) Insert a screwdriver into the hole of the timing belt
tensioner arm, move it all the way in the direction of the
arrow, and tighten the tensioner lock bolt to temporarily

hold this position.

L)
m 7EN037
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11 E-52 6G7 ENGINE — Timina Belt — SOHC

#»C¢ TIMING BELT INSTALLATION

(1) Align the timing marks of the camshaft sprockets and the
crankshaft sprocket.

(2) Install the timing belt on the crankshaft sprocket first and
while keeping the belt tight on the tension side, install the
belt on the left camshaft sprocket.

(3) Then, install on the water pump pulley and on the right
camshaft sprocket and finally on the timing belt tensioner.

Timing mark
(on belt cover)
Timing mark
(on rear cover or
generator bracket) \
Timing mark

(right)

Camshaft sprocket

{on sprocket)

Water pump pulley

Timing mark
(on sprocket)

Camshaft sprocket
(left)

Tension side

Tensioner
spring

Timing belt tensioner o
Timing mark

(on front case)

Timing mark

Crankshaft sprocket {on sprockety

7EN0007

(4) Install the flange onto the front end of the crankshaft.

(5) Install the special tool onto the crankshatft.

(6) Loosen the tensioner lock bolt one or two turns and allow
the spring to tension the timing belt.

D998716-01 (7) Turn the crankshaft two full turns clockwise. Turn smoothly
and in clockwise direction only.

(8) Again line up the timing marks on the sprockets and tighten
the tensioner lock bolt to the specified torque.

7END4R.
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6G7 ENGINE — Timing Belt — SOHC 11E-53

»D¢ ENGINE SUPPORT BRACKET INSTALLATION
_ - DIAMANTE
Eggggit (1) Tighten the engine support bracket bolts in the order shown
bracket in the illustration.
\ B A8 Head mark NOTE
A The bolt used at the location shown in the illustration is a
. reamer bolt (head mark “R").
o |
— ® ®
o
@ (o]
@ @
Compressor
bracket
7EN0243]
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11E-54 6G7 ENGINE — Timing Belt — DOHC

TIMING BELT — DOHC
REMOVAL AND INSTALLATION — Up to 1992 models

90 Nm
65 ft.Ibs.

24 Nm 15

17 ft.lbs.
6 g

49 Nm
35 ft.Ibs.

?
2
p
1
70 Nm &
51 ft.Ibs.
&
3
110 Nm
M 80 ft.Ibs.
Removal steps
#E¢ 1. Engine support bracket 11. Crankshaft sprocket
2. Timing belt front upper cover, right #B4¢ 12. Rocker cover
3. Timing belt front upper cover, left 13. Rocker cover gasket, A
4. Timing belt front lower cover 14. Rocker cover gasket, B
GA) ®D4 5. Timing belt ¢B) »A4 15. Camshaft sprocket bolt
#C4¢ 6. Auto tensioner 16. Camshaft sprocket
7. Tensioner pulley 17. Timing belt rear cover, right
8. Tensioner arm assembly 18. Timing belt rear cover, left
9. Idler pulley 19. Bracket
10. Idler pulley bracket 20. Timing belt rear cover, center 7EN0497
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6G7 ENGINE — Timing Belt ~ DOHC 11E:55

REMOVAL AND INSTALLATION = From 1993 models

70 Nm
51 ft.lbs.

. Auto tensioner

. Tensioner pulley

. Tensioner arm assembly
. Idler pulley

. Idler pulley bracket

. Crankshaft sprocket

. Sensing plate

. Washer
#»B4 17. Rocker cover
Removal steps 18. Rocker cover gasket, A
#E¢ 1. Engine support bracket 19. Rocker cover gasket, B
2. Crankshatt position sensor bracket $By #A4 20. Camshaft sprocket bolt
3. Timing belt front upper cover, right 21. Camshaft sprocket
4. Timing belt front upper cover, left 22. Camshaft sprocket
5. Timing belt front lower cover 23. Timing belt rear cover, right
GA) #D4 6. Timing belt 24. Timing belt rear cover, left
7. Crankshaft position sensor 25. Bracket
8. Camshaft position sensor 26. Timing belt rear cover, center ., 00
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11E-56 6G7 ENGINE - Timina Belt —= DOHC

——

=]e
e—— 11.7-123 mm
(.461— 484in.)

7EN0224

7EN0225

REMOVAL SERVICE POINTS
dAd> TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.
NOTE
(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be kept free from oil and water. Do not immerse parts in

cleaning solvent.
(2) If there is oil or water on any part, check the front case
oil seal, camshaft oil seal and water pump for leaks.

(B CAMSHAFT SPROCKET BOLT REMOVAL

(1) Hold the hexagonal portion of the camshaft with a wrench,
when removing the camshaft sprocket bolt.

INSPECTION
TIMING BELT
Refer to “INSPECTION” on page 11E-50.

AUTO-TENSIONER

(1) Check for oil leaks. If oil leaks are evident, replace the
auto-tensioner.
(2) Check the rod end for wear or damage and replace the

auto-tensioner if necessary.
(3) Measure the rod projection length. If the reading is outside
the standard value, replace the auto tensioner.

Standard value: 11.7 — 12.3 mm (.461-.484 in.)

(4) Use a vice to force the auto tensioner rod in. If the rod
slides in easily, replace the tensioner. If there is nothing
wrong, the rod will offer considerable resistance.
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11E-57

6G7 ENGINE - Timing Belt = DOHC

7EN022€

@@

Apply sealant

10 mm

(.39in.) (.39in.)

10 mm

{(.39in.)

7EN0240

Spark plug holes

7EN0241

7EN0225

7EN0227

INSTALLATION SERVICE POINTS

‘A‘ CAMSHAFT SPROCKET BOLT TIGHTENING
(1) Hold the hexagonal portion of the camshaft with a wrench
when tightening the camshaft sprocket bolt. Tighten the

bolt to the specified torque.

»B¢ ROCKER COVER INSTALLATION
(1) Apply sealant to the areas shown in the illustration.

Specified sealant: 3M ATD Part No.8660 or equivalent.

(2) Tighten the rocker cover bolts in the sequence shown in the

illustration.

»C4 AUTO-TENSIONER INSTALLATION
If the auto-tensioner rod is fully extended, set it in the retracted

position with the following procedure.
(1) Set the auto tensioner in a vice.

(2) Slowly close the vice to force the rod in until the set hole (A)
of the rod is lined up with the set hole (B) of the cylinder.
(3) Insert a wire [I .4 mm (.055 in.) in diameter] into the set

holes.
(4) Remove the auto tensioner from the vice.

(5) On engines with turbocharger, apply sealant to the threads
of the auto tensioner mounting bolt.
Specified sealant: 3M ATD Part No.8660 or equivalent.
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1 E-58 6G7 ENGINE — Timing Belt — DOHC

O @ U\

L = (c /AN
Y ~_Paper clip§ 75@340

)

#D¢ TIMING BELT INSTALLATION

(1) Using the special tool, line up the crankshaft sprocket
timing marks, and then rotate the sprocket one tooth
counterclockwise.

(2) Line up the timing marks of the camshaft sprockets for left
bank.

(3) Using two wrenches, line up the timing marks of the
camshaft sprockets for right bank.

Caution

1. Since valve spring force can turn the camshaft
sprocket, be careful not to catch your finger.

2. If either camshaft sprocket is rotated one complete
turn clockwise or counterclockwise after lining up
the timing marks of the other camshaft sprocket,
the intake and exhaust valves might interfere.
Consequently, if a camshaft sprocket was turned
too far in lining up the timing marks, be sure to
rotate it back from that position to line up again the
timing marks.

(4) Install the timing belt on the exhaust side camshaft
sprocket for right bank and hold it with a paper clip at the
position shown in the illustration.

(5) Install the timing belt on the intake side camshaft sprocket
and hold it with a paper clip at the positions shown in the
illustration.

Caution
Since the camshaft sprocket turns easily, avoid exces-
sive pulling on the timing belt.

TSB Revision




6G7 ENGINE — Timing Belt — DOHC T1E-59

(6) Check that the timing marks of the camshaft sprockets for
left bank are in alignment. Then install the timing belt on
these sprockets and hold it with a paper clip at the positions
shown in the illustration.

(7) Install the timing belt on the idler pulley.

(8) Install the timing belt on the crankshaft sprocket.

(9) Install the timing belt on the tensioner pulley.

(10)Using the special tool, rotate the tensioner pulley clockwise
to tighten the center bolt.
(1 NRemove the four paper clips.

(12)Using the special tool, turn the crankshaft a quarter turn
counterclockwise. Then rotate it clockwise to line up the
timing marks and check that all the timing marks are in
alignment.

=W

" ( — MD998769
7ENO0343
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11E-60 6G7 ENGINE — Timing Belt - DOHC

Timing marks
(on right
rocker cover)

Timing marks
(on left rocker cover)

Camshaft sprocket

Timing mark
(on sprocket)
Timing mark {on sprocket)

Idler pulley

] Tensioner pulley
Auto tensioner

Timing mark (on oil pump case)

Crankshaft sprocket -

7EN0235

(13)Loosen the center bolt of the auto-tensioner pulley, and
install the special tool and a torque wrench on the pulley.
While holding the pulley with approximately 10 Nm (7
ft.Ibs.) torque to prevent it from turning, tighten the center
bolt to the specified torque.

MD998752-01
7EN0237

(14)Turn the crankshaft two turns clockwise, and leave it alone
for about five minutes. Then move in and out the
auto-tensioner setting metal wire to check that the wire
moves smoothly.

NOTE
If the metal wire does not move smoothly, repeat step (12)
until it does move smoothly.

(15)Remove the auto tensioner setting metal wire.

/
7EN0238
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6G7 ENGINE ~ Timing Belt — DOHC 1T1E-61

P S
L 3.8-45mm
\‘(_150-,177 in.

Engine
support
bracket

~ompressor
yracket

Head mark
e

7EN0D243

(16)Check that the spacing between the tensioner armand auto
tensioner is within the standard limit.

Standard value: 3.8 — 4.5 mm (.150 - .177 ‘in.)

PE4 ENGINE SUPPORT BRACKET INSTALLATION

(1) Tighten the engine support bracket bolts in the order shown
in the illustration.

NOTE
The bolt used at the location shown in the illustration is a
reamer bolt (head mark “R”).
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11 E-62 6G7 ENGINE — Intake Manifold and Fuel Parts

INTAKE MANIFOLD AND FUEL PARTS
REMOVAL AND INSTALLATION — SOHC for DIAMANTE

13 ft.lbs.

19 Nm

14 ft.Ibs.

Removal steps

1.

2.
3.

Injector harness
Injector and fuel rail
insulator

9G4 4. Fuel pressure regulator
5. O-ring

6.

»F¢ 7.
8.

9.

10.

11.

12.

#D¢ 13.
#C¢ 14.
#B¢ 15.
16.

17.

18.

10.

20.

Insulator
injectors
O-ring
Gromet
Fuel pipe
O-ring
Fuel rail
Engine coolant temperature gauge unit
Engine coolant temperature sensor
Thermo switch
Water outlet fitting
Water outlet fitting gasket
Thermostat
Intake manifold
Intake manifold gasket
7EN0499
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11E-63

6G7 ENGINE - Intake Manifold and Fuel Parts
REMOVAL AND INSTALLATION — SOHC for MONTERO AND TRUCK
32'& 3 12 Nm
9 ft.lbs.

12Nm
9 ft.Ibs.

30 Nm
22 ft.Ibs.

11 Nm
8 ft.Ibs.

Removal steps

1. Injector and fuel rail
2. Insulator
#»G¢ 3. Fuel pressure regulator
O-ring
Insulator
Injectors
O-ring
Gromet
Fuel rail
Water hose A

11. Water hose B

o4

-
SV NoUTA

11

12. Heat pipe

13. Heat pipe gasket

14. Water hose
#D¢ 15. Engine coolant temperature gauge unit
#C¢ 16. Engine coolant temperature sensor
#B¢ 17. Thermo switch

18. Water outlet fitting

19. Water outlet fitting gasket

20. Thermostat

21. Intake manifold

22. Intake manifold gasket

7EN0500
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11E-64 6G7 ENGINE — Intake Manifold and Fuel Parts

REMOVAL AND INSTALLATION — DOHC

11 Nm
8 ft.lbs. 19 Nm
19 Nm [ o 14 ft.lbs.
14 ftlbs. 16 ;
e |

CB

—N

'

24 Nm
27 ft.Ibs. b
©
20
Removal steps
1. Injector harness
2. Injector and fuel rail 15. Intake manifold gasket
3. Insulator #D¢ 16. Engine coolant temperature gauge unit
»G¢ 4. Fuel pressure regulator #C4¢ 17. Engine coolant temperature sensor
5. O-ring #B¢ 18. Thermo switch
6. Insulator 19. Water hose
7. Injector clip 20. Water hose A
#F¢ 8. Injectors 27. Water outlet fitting 3000GT
9. O-ring 22. Water outlet fitting DIAMANTE
10. Gromet 23. Water outlet fitting gasket
11. Fuel pipe 24. Water inlet fitting
12. O-ring »A¢ 25. Thermostat
13. Fuel rail 26. Thermostat housing
»E4 14. Intake manifold 27. Thermostat housing gasket 7EN0501
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6G7 ENGINE — Intake Manifold and Fuel Parts

11E-65

6FU1920

Alignment mark Jiggle valve

7€C00042

1 ENO338

Sealant

9C00091

9(:00@

INSPECTION

INJECTORS

(1) Measure the resistance between the terminals of the
injectors using a circuit tester. If the resistance is out of'the
specification, replace the injector.
Standard value:

Non Turbo
Turbo

13 - 16 O at 20°C (68°F)
2 - 3 Q) at 20°C (68°F)

INSTALLATION SERVICE POINTS
PA¢ THERMOSTAT INSTALLATION — DOHC

(1) install the thermostat and line up the jiggle valve with the
alignment mark on the thermostat housing.

»B¢ SEALANT APPLICATION TO THERMO SWITCH
Specified sealant: 3M Part No. 8660 or equivalent

#C4¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking No. 4171 or equivalent

#D¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT

Specified sealant: 3M Part No. 8660 or equivalent

[TSB Revision
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6G7 ENGINE — Intake Manifold and Fuel Parts

Fuel rail
Injector

7FU06TJ

Injector

; 3\
~

Injector

8FU0188

#E¢ INTAKE MANIFOLD INSTALLATION — DOHC

(1) Tighten the nuts on the right bank to 4 Nm (2.2 ft.lbs.).

(2) Tighten the nuts on the left bank to the specified torque.
Then tighten the nuts on right bank to the specified torque.

(3) Tighten the nuts on the left bank and those on the right
bank again in that order.

PF4 INSTALLATION OF INJECTOR

(1) Before installing the injector, the rubber O-ring must be
lubricated with a drop of clean engine oil for easy
installation.

(2) Insert the injector top end into the fuel rail. Be careful not to
damage O-ring during installation.

(3) Install the injector clip by sliding the open ends onto both
injector and fuel rail.

#G4 FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing the pressure regulator, the O-ring must be
lubricated with a drop of clean engine oil for easy
installation.
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6G7 ENGINE — Exhaust Manifold 11E-67

EXHAUST MANIFOLD
REMOVAL AND INSTALLATION — SOHC for DIAMANTE

14 Nm
10 ft.lbs.

10 ft.lbs.

19 Nm
14 ft.Ibs.

10 ft.lbs.

24 Nm

17 ft.Ibs. \y

Removal steps

1. Qil level gauge #A¢ 15. Water inlet pipe B
2. Qil level gauge guide #A¢ 16. O-ring _ For M/T
3. O-ring #A¢ 17. Water inlet pipe A
4. Heat protector PA4 18. Water inlet pipe
5. Engine hanger, right #A¢ 19. O-ring For AT
6. Exhaust manifold, right 20. Water pump
#B¢ 7. Exhaust manifold gasket 21. Water pump gasket
8. Heat protector, right
9. Bracket
10. Exhaust manifold, left
#B4¢ 11. Exhaust manifold gasket
12. Water hose
13. Water hose
14. Water by-pass hose 7ENDS0Z
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11E-68 6G7 ENGINE — Exhaust Manifold

REMOVAL AND INSTALLATION — SOHC for MONTERO AND TRUCK

Q)
olm \
@
[

12Nm
9 ft.lbs.

‘ ’ 14 ft.Ibs. T
7 21 8

14 Nm
20 10 ft.Ibs.

24 Nm
17 ft.Ibs.

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring
4. Heat protector, right
5. Engine hanger
6. Exhaust manifold, right
#»B4 7. Exhaust manifold gasket
8. Heat protector, left
9. Bracket
10. Exhaust manifold, left
B¢ 11. Exhaust manifold gasket
12. Water hose
13. Water hose A
14. Heater pipe
15. Heater pipe gasket
16. Water pipe
#A4 17. O-ring
pA¢ 18. Water inlet pipe
19. Water inlet fitting gasket
20. Water pump
21. Water pump gasket

7EN0360
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6G7 ENGINE — Exhaust Manifold 11E-69

REMOVAL AN

14 Nm
10 ft.lbs.

45 Nm
33 ft.Ibs.

17 ft.lbs.

—

T 12
14 Nm -
10 ft.Ibs. \

~—3IM

Removal steps

. Oil level gauge
. Oil level gauge guide

O-ring

. Heat protector, right

Engine hanger
Exhaust manifold, right

. Exhaust manifold gasket

. Heat protector, left

. Exhaust manifold, left

. Exhaust manifold gasket

PAG 1 L.

PAQ 12,

$A¢ 13.
14.
15.

O-ring

Water inlet pipe
O-ring

Water pump

Water pump gasket

ALLATION — DOHC NON-TURBO

, l

7ENO0503
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11E-70 6G7 ENGINE — Exhaust Manifold

REMOVAL AND INSTALLATION - DOHC TURBO

14 Nm
10 ft.lbs. ®

14 Nm &
10 ft.lbs.

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring

»A¢ 4. O-ring

A4 5. Water inlet pipe

PAQ@ 6. O-ring
7. Water pump
8. Water pump gasket

7EN0504
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6G7 ENGINE — Exhaust Manifold 1E-71

60 Nm
44 ft.lbs.

14 Nm ]
10 ft.Ibs.

30 Nm
22 ft.Ibs.

31 Nm
22 ftlbs.

14 N @
10 ft.rlrg)s. ©
©

17

18

14Nm ) 31 Nm
9 10 ft.ibs. 22 ft.lbs.

60 Nm
43 ft.Ibs.

19. Turbocharger, right

20. Turbocharger gasket
21. Ring

22. Oil return pipe, right

i 23. Oil return pipe gasket
%f ' gﬁhggzt fitting gasket 24. Exhaust manifold stay, right

i i #C4¢ 25. Exhaust manifold, right
%65 wg:grr ﬁgseeA' fight 26. Exhaust manifold gasket

17. Water pipe B, right
18. Water hose

9. Heat protector B
10. Heat protector A
11. Turbocharger stay
12. Exhaust fitting

7IN0120
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-72 6G7 ENGINE — Exhaust Manifold

37

36
33 ®

25 Nm _@
18 ft.lbs.
®o—

31Nm
2ftihs. @ %—34

41

30 Nm
M 22ftibs.
14 fI\tlm
10 ft.Ibs.
&S 32

31
14 Nm S 9Nm
10 ft.ibs. 7 ft.lbs.
27
27. Heat protector D 36. Water pipe A, left
28. Exhaust fitting, left 37. Water hose
29. Exhaust fitting gasket, left 38. Turbocharger, left
30. Heat protector C 39. Turbocharger gasket
31. Qil return pipe 40. Ring
32. Qil return pipe gasket 41. Heat protector E
33. Oil pipe #»D¢ 42, Exhaust manifold, left
43. Exhaust manifold gasket

34. Water pipe B, left
35. Water hose

7IN0121

z
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6G7 ENGINE — Exhaust Manifold

11E-73

O-ring
L Water pump
E_l_
-l |
Water inlet pipe 6ENO594 |
Cylinder No.

For right banl%\

For left bank \/

Cylinder No. 7TFNOB1E

7ING11!

INSTALLATION SERVICE POINTS

PA¢ O-RING AND WATER PIPE INSTALLATION
(1) Wet the O-ring (with water) to facilitate assembly.

Caution
Keep the O-ring free of oil or grease.

#B4¢ EXHAUST MANIFOLD GASKET IDENTIFICATION -
SOHC

(1) Install gaskets with cylinder number @), 3 and (6) embos-
sed on their top side to the right bank and install those with
cylinder number (@), @ and (e to the left bank.

#C4¢ RIGHT EXHAUST MANIFOLD INSTALLATION -
DOHC TURBO

Tighten the nuts in the following order.

(1) Tighten five nuts @ to 30 Nm (22 ft.Ibs.).

(2) Tighten nuts to 50 Nm (36 ft.lbs.).

(3) Back off nuts @ until a torque value of 10 Nm (7 ft.Ibs.) is
achieved.

(4) Tighten nuts to 30 Nm (22 ft.lbs.).

NOTE

(1) Fit the cone disc spring with the grooved side facing the
nut.

(2) Install the nut, cone disc spring and washer in the order
shown in the illustration.
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11 E-74

6G7 ENGINE — Exhaust Manifold

7INOT1

#D¢ LEFT EXHAUST MANIFOLD INSTALLATION — DOHC
TURBO

Tighten the nuts in the following order.

(1) Tighten four nuts © to 30 Nm (22 ft.lbs.).

(2) Temporarily tighten the turbocharger to the exhaust man-
ifold.

(3) Tighten nut ® to 30 Nm (22 ft.lbs.).

(4) Tighten nuts ® and ® to 50 Nm (36 ft.Ibs.).

(5) Back off nuts ® and @ until a torque value of 10 Nm (7
ft.lbs.) is achieved.

(6) Tighten nuts ® and ® to 30 Nm (22 ft.Ibs.).

NOTE

(1) Fit the cone disc spring with the grooved side facing the
nut.

(2) Install the nut, cone disc spring and washer in the order
shown in the illustration.
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6G7 ENGINE — Turbocharger 11E-75

TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

5
4 3
Jisassembly steps @
1. Snap pin
2. Turbocharger waste gate actuator
3. Couplin%
#D¢ 4. Turbine housing
#C4 5. Snap ring
#B4 6. Turbine wheel assembly
pA4 7. O-ring
8. Compressor cover
7INO098
INSPECTION
TURBOCHARGER

(1) Manually open and close the waste gate valve to make sure
it operates freely.

{2) Inspect the oil passage in the cartridge for signs of deposits
or blockage.

(3) Clean the inlet section of the compressor cover with a rag.
Inspect it for signs of contact with the compressor turbine.
If worn, replace it.

REASSEMBLY SERVICE POINTS
#PA¢ O-RING INSTALLATION

(1) Apply a light coat of engine oil to a new O-ring and fit it in
the groove of the turbine wheel assembly.

3EN019C
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11E-76 6G7 ENGINE — Turbocharger

Dowel pin hole #B¢ TURBINE WHEEL ASSEMBLY INSTALLATION

(1) Install the turbine wheel assembly to the compressor cover
while aligning the dowel pin and the hole.

Dowel pin Caution
Use care not to damage the blades of the turbine wheel
and compressor wheel.

6IN0062

Chamfered ‘C‘ SNAP RING INSTALLATION
(1) Fit the snap ring with its chamfered side facing up.

Turbine wheel

assembly
Compressor
cover

B6INO070
ﬁ
@/

‘ Dowel pin

#D¢ TURBINE HOUSING INSTALLATION

(1) Install the turbine housing while aligning the dowel pin and
the hole.

Caution
Use care not to damage the blades of the turbine
wheel.
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6G7 ENGINE — Rocker Arms and Camshaft = SOHC

ROCKER ARMS AND CAMSHAFTS - SOHC

REMOVAL AND INSTALLATION —DIAMANTE

20 Nm

14 ft.Ibs. Q

Removal steps

»E¢ 1. Rocker cover
2. Gasket
#D¢ 3. Circular packing
#»C4 4. Camshatt oil seal
5. Distributor adaptor
6. O-ring

#»B¢ 7. Rocker arms, shafts and beating caps

GRD BA¢ 8. Lash adjuster
9. Camshaft

7ENO0362
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11E-78 6G7 ENGINE — Rocker Arms and Camshaft — SOHC

REMOVAL AND INSTALLATION — MONTERO AND TRUCK

20 Nm
14 ft.lbs.

Removal steps

1 Oil filler
2. Oil filler tube
»E¢ 3. Rocker cover
4. Gasket
#D¢ 5. Circular packing
»C¢ 6. Camshaft oil seal
7. Distributor adaptor
8. O-ring
#B¢ 9. Rocker arms, shafts and bearing caps

GA) $A4 1 0. Lash adjuster
1 1. Camshaft

7EN0363
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6G7 ENGINE — Rocker Arms and Camshaft = SOHC 11E-79

o
\ ¥ D998443-01

\\\\\’\
2N

7ENN4RY

REMOVAL SERVICE POINT

<:]Al:> ROCKER ARM, SHAFT AND BEARING CAP
REMOVAL

(1) Install the special tools to the rocker arm to hold the lash

adjuster.
(2) Loosen the camshaft bearing cap bolt. Do not remove the

bolts from the cap.
(3) Remove the rocker arm, shaft and bearing cap as an

assembly.

INSPECTION

CAMSHAFT

(1) Inspect the camshaft bearing journals for damage and
binding. If the journals are binding, also check the cylinder
head for damage. Also check the cylinder head oil holes for
clogging.

(2) Check the tooth surface of the distributor drive gear teeth
of the camshaft and replace if abnormal wear is evident.

(3) Check the cam surface for abnormal wear and damage and
replace if defective. Also measure the cam height and
replace if out of limit.

Standard value: 41.25 mm (1.6240 in.)
Limit: 40.75 mm (1.6643 in.)

LASH ADJUSTER LEAK DOWN TEST

Caution

1. The lash adjuster is a precision part. Keep it free
from dust and other foreign matters.

2. Do not disassemble the lash adjusters.

3. When cleaning the lash adjusters, use clean diesel

fuel only.
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11E-80

6G7 ENGINE — Rocker Arms and Camshaft — SOHC

B6EN057

(1) Immerse the lash adjuster in clean diesel fuel.
(2) While lightly pushing down the inner steel ball using the

small wire, move the plunger up and down four or five
times to bleed air.

Use of the Retainer facilitates the air bleeding of the rocker
arm mounted type lash adjuster.

Remove the small wire and press the plunger. If the plunger
is hard to be pushed in, the lash adjuster is normal. If the
plunger can be pushed in all the way readily, bleed the lash
adjuster again and test again. If the plunger is still loose,
replace the lash adjuster.

Caution
Upon completion of air bleeding, hold the lash adjuster
upright to prevents the inside diesel fuel from spilling.

Division = 1 mm (.04 in.) (4) After air bleeding, set the lash adjuster on the special tool

Lash adjuster

7EN0438

(1)

6EN0421

MD998443-0 1 3)

Lash adjuster JENO174

(Leak down tester MD998440).

(5) After the plunger has gone down somewhat 0.2 — 0.5 mm

(.008 —.020 in.), measure the time taken for it to go down 1
mm (.04 in.). Replace if the measured time is out of
specification.

Standard value: 4 — 20 seconds /1 mm (.04 in.)
[Diesel fuel at 15 —20°C (50 — 68°F)]

INSTALLATION SERVICE POINTS
PA¢ LASH ADJUSTER INSTALLATION

Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or 5

times while pushing down lightly on the check ball in order
to bleed out the air.

Insert the lash adjuster to rocker arm, being careful not to
spill the diesel fuel. Then use the special tool to prevent the
adjuster from falling while installing it.
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6G7 ENGINE — Rocker Arms and Camshaft = SOHC 11E-81

#B¢ ROCKER ARM, SHAFT AND BEARING CAP
INSTALLATION

(1) Apply a minimum amount of the specified sealant on the
four places of the cylinder head.
NOTE
Be sure the sealing agent does not swell out onto the cam
journal surface of the cylinder head. If it swells out,
immediately wipe it off before it can dry.

Specified sealant:
3M NUT Locking No. 4171 or equivalent

Apply sealant

Apply sealant
* No. 1and No.4 bearing cap mating surface’

of cylinder head

Apply sealant

TENO17S

(2) Install the rocker arms, shafts and bearing caps such that
the arrow mark on the bearing cap faces in the same
direction as the arrow mark on the cylinder head.

TSB Revision )




11 E-82 6G7 ENGINE — Rocker Arms and Camshaft — SOHC

Arrow mark (bearing cap)

Rocker arm shaft
assembly(B)

<:] Arrow mark (cylinder head)

i-r:v’:.ﬁ:’(\‘ux"‘}’!nﬂi
7

Arrow mark (bearing cap)

Rocker arm shaft -----
assembly (A)

7ENQ176

(3) Tighten the bearing cap bolts to the specified torque.
(4) Remove the special tools from all rocker arms.

»C¢ CAMSHAFT OIL SEAL INSTALLATION

(1) Apply a slight amount of engine oil all over the circumfer-
ence of the camshaft oil seal lip.

(2) Using the special tool, insert the oil seal.

7EN0439
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6G7 ENGINE — Rocker Arms and Camshaft — SOHC 1TE-83

MD998714-01

7EN0441

0.5 mm (.020 in.)

Spacer — -
Circular
packing
( v
/7
MD998714-01 7EN0134

Apply
sealant

10 mm |

(4in)  7eNoasssl

#D4¢ CIRCULAR PACKING INSTALLATION

(1) Install a 1.3 to 1.5 mm (.052 to .059 in.) thick spacer to the
special tool and drive in the circular packing.
NOTE

Use of MD724328 spacer for transmission is recom-
mended.

Caution

The packing is overdriven if no spacer is fitted to the
special tool.

#E¢ ROCKER COVER INSTALLATION

(1) Apply specified sealant on the area specified in the
illustration.

Specified sealant:
3M ATD Part No. 6660 or equivalent
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11E-84 6G7 ENGINE — Rocker Arms and Rocker Shafts — SOHC

DISASSEMBLY AND REASSEMBLY

20 Nm
14 ft.Ibs.

Disassembly steps

1. Bearing cap No.4
GA) 2. Rocker arm

3. Spring

4. Bearing cap No. 3

5. Bearing cap No. 2
#»A¢ 6. Rocker arm shaft “B”
PA¢ 7. Rocker arm shaft “A”

8. Bearing cap No.!

7EN0078

DISASSEMBLY SERVICE POINT
QA ROCKER ARM REMOVAL

(1) Before disassembly, identify the original location of each
rocker arm by a symbol.

For example, put symbols as shown below.
1 IN: For No.1 cylinder intake
6EX: For No.6 cylinder exhaust
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6G7 ENGINE — Rocker Arms and Rocker Shafts — SOHC 11E-85

7EN0064

Rocker arm
shaft (A)

Rocker

arm
shaft “A"

7EN0Q1S

N

—— i — —

t;h
O

Rocker arm shaft {B)

7ENOQO1E

INSPECTION

ROCKER ARM

(1) Check the roller surface and replace the rocker arm if
recesses, damage or heat seizure is observed.

(2) Check roller rotation and replace the rocker arm if uneven
rotation or roller backlash is observed.

(3) Check the inside diameter and replace the rocker arm if
damage or seizure is observed.

ROCKER ARM SHAFT

(1) Check the rocker arm mounting portions of the rocker arm
shafts for wear or damage. Replace as necessary.
(2) Check to ensure that the oil holes are clear.

REASSEMBLY SERVICE POINT
PA¢ ROCKER ARM SHAFT INSTALLATION
(1) Install the rocker arm shafts “A” and “B” to the camshaft

bearing cap No.1 and insert the bolts into the holes of the

bearing cap and shafts.

(2) Install the rocker arm shafts with the notched side facing
the bearing cap No.1 and the oil grooved side facing
downward. The shaft with a smaller oil hole is the rocker

arm shaft “A”.
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11E-86 6G7 ENGINE — Rocker Arms and Rocker Shafts — SOHC

(3) Install the rocker arms, springs and camshaft bearing caps
as illustrated. The rocker arms are all equally shaped.
Assemble the rocker arms according to the symbols put
before disassembly. The bearing caps are also equally
shaped. Assemble the caps according to the identification
marks as to right and left banks put before disassembly.

Front mark

Camshaft bearing cap No.4
Rocker shaft spring

Camshaft bearing cap No.1

Camshaft bearing cap No.3

Camshaft bearing cap No.2
Front mark

7EN0079
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6G7 ENGINE — camshafts, Rocker Arms and Bearing Caps — DOHC 11E-87

CAMSHAFTS, ROCKER ARMS AND BEARING CAPS - DOHC
6

REMOVAL AND INSTALLATION
5
‘L\é

L
4 [ 20 Nm
. 11Nm 14ftibs.
8ft.lbs. o
5
7

24 Nm
17 ft.Ibs.

2 2m

W
=2

@_v
P

Removal steps

1. Crankshaft position sensoradaptor-Up to 1992 models
#E¢ 2. Circular packing - F r o m 1993 models
#»D¢ 3. Camshaft oil seal
#C¢ 4. Bearing cap, front
#C¢ 5. Bearing cap, rear
#C¢ 6. Bearing cap No. 2
#C¢ 7. Bearing cap No. 4
#C¢ 8. Bearing cap No. 3
#B¢ 9. Camshaft

10. Rocker arm

PA¢ 11. Lash adjuster

7ENO505
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11E-88

6G7 ENGINE — camshaits, Rocker Arms and Bearing Caps — DOHC

{
7EN0245

MD998440

©

Scale = 1 mm {.039 in.)

IIEAARAE =

et

Lash

|~ adjuster

N

[ Lash

adjuster

U

6ENO0353

6EN0354

ossal

Nut

|

Small wire

8EN0058

INSPECTION
CAMSHAFT

Measure the cam height (longer diameter of the cam). If it
exceeds the limit, replace the camshaft.

Standard value:
Up to 1992 models

Intake side 35.49 mm (1.3972 in.)
Exhaust side 35.20 mm (1.3858 in.)
From 1993 models
Intake side 34.91 mm (1.3744 in.)
Exhaust side 34.91 mm (1.3744 in.)
Limit:
Up to 1992 models
Intake side 34.99 mm (1.3778 in.)
Exhaust side 34.70 mm (1.3661 in.)
From 1993 models
Intake side 34.41 mm (1.3547 in.)
Exhaust side 34.41 mm (1.3547 in.)

LASH ADJUSTER LEAK DOWN TEST

Refer to “LASH ADJUSTER LEAK DOWN TEST” on pages
11E-79 and 11 E-80. Also note the following:

When the lash adjuster is set on a tester, remove the adjusting
screw of the tester and adjust it to the height of the lash
adjuster as shown in the illustration.

INSTALLATION SERVICE POINTS
PA4 LASH ADJUSTER INSTALLATION

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or 5
times while lightly pushing down the check ball in order to
bleed out the air.

(3) Install the lash adjuster to the cylinder head.
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6G7 ENGINE — camshafts, Rocker Arms and Bearing Caps — DOHC 11E-89

»B¢ CAMSHAFT INSTALLATION
(1) Turn the crankshaft to bring No.1 cylinder to the top dead
center.

(2) Check that the rocker arm is installed correctly on the lash
adjuster and valve.

(3) Install the camshaft while noting the identification mark
(stamped on the hexagon section).

Identification mark )
(stamped on hexagon section)

Identification mark: Up to 1992 From 1993
models models
. Turbo Intake side B J
ZEnD Exhaust side D N
Non-turbo Intake side B J
Exhaust side D K

(4) Install the camshafts with their dowel pins positioned as
shown in the illustration.

Right bank

Approx. 45°  Approx. 65° Left bank
Approx. 100°

Dowel pin ‘Dowel pin }

7EN0315

#C4¢ BEARING CAP INSTALLATION

(1) Install the bearing caps according to the identification mark
@ l Cap No. and cap number. No.2, 3 and 4 bearing caps bear the front

mark. Install these caps with the front mark directed in the
same direction as that on the cylinder head.

Identification mark: Intake side I

/ \ Exhaust side E
Front mark © Identification
mark

7ENG31 ¢

o LT o (o (2) Gradually tighten the bearing caps in two or three steps. In
E@ Cylinder head front mark y - the final step, tighten to the specified torque.
= | Y| ‘
C) o) o @9[: A
@) iozel
I o) (o &
g
QB?arfrE; cap frint mark)r 7EN025;
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11E-90 6G7 ENGINE - Camshafts, Rocker Arms and Bearing Caps — DOHC

»D4¢ CAMSHAFT OIL SEAL

MD998761-01 (1) Apply engine oil sparingly all around the lip of the camshaft

oil seal.
(2) Using the special tool, install the oil seal.

D () 4 BE4¢ CIRCULAR PACKING
A VTS . . . .
MD998762-01 @ A% (1) Install the circular packing with the special tool.
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6G7 ENGINE — Cylinder Head and Valve — SOHC 11E-91

CYLINDER HEAD AND VALVE - SOHC
REMOVAL AND INSTALLATION

@w—35
@ 6
&— 13

Removal steps

GA) pE4 1. Cylinder head bolt »B4 11. Valve spring
2 _Washer 12. Exhaust valve
3. Cylinder head assembly 4G pA4 13. Valve stem seal
#»D4¢ 4. Cylinder head gasket 14. Valve spring seat
$B( pC4 5. Retainer lock 4Co pA4 15. Valve stem seal
6. Valve spring retainer 16. Valve spring seat
#»B¢ 7. Valve spring 7. Inlet valve guide
8. Inlet valve 1(3. Snap ring
B pCe 9. Retainer lock 3. Exhaust valve guide
10. Valve spring retainer 20. Inlet valve seat
2’l. Exhaust valve seat
22. Cylinder head 7EN0522

TSB Revision J




11 E-92 6G7 ENGINE — Cylinder Head and Valve — SOHC

REMOVAL SERVICE POINTS
PRECAUTION FOR REMOVED PARTS

(1) Keep removed parts in order according to the cylinder
number and intake/exhaust.

QA) CYLINDER HEAD BOLT REMOVAL

(1) Using the special tool, loosen the cylinder head bolts.
Loosen evenly, little by little.

MD998051-01

@dB) RETAINER LOCK REMOVAL

(1) Using the special tool, compress the spring.
(2) Remove the retainer locks.

GCD VALVE STEM SEAL REMOVAL
(1) Do not reuse removed valve stem seals.

7FNOAAAJ
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6G7 ENGINE — Cylinder Head and Valve — SOHC 11E-93

f
™ Ridge
wear
1 EN0263
Valve seat
contact )
Margin
- |
6EN0542

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket surface for flatness by
using a straightedge in the directions of A through G shown
in the illustration.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.2 mm (.008 in.)

(2) If the service limit is exceeded, correct to meet the
specification.
Grinding limit: *0.2 mm (.008 in.)
* Total resurfacing depth of both cylinder head and cylinder
block.

Overall height: 84 mm (3.31 in.)

VALVE

(1) If the valve stem is worn (ridge wear) or otherwise
damaged, replace. Also replace the valve if the stem end
(that contacts the rocker arm adjusting screw) has a dent.

(2) Check the valve face for correct contact. If incorrect, reface
using a valve refacer. Valve should make a uniform contact
with the seat at the center of valve face.

(3) If the margin exceeds the service limit, replace the valve.

Standard value:
Intake 1.2 mm (.047 in.)
Exhaust 2.0 mm (.079 in.)

Limit:
Intake 0.7 mm (.028 in.)
Exhaust 1.5 mm (.059 in.)
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11E-94

6G7 ENGINE — Cvlinder Head and Valve — SOHC

__.’4—2°

S—

-

Free
height

1 ENC264

Guide |1.D.

Guide O.D.

1 EN0279

B6EN0491

VALVE SPRINGS

(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.

Standard value:

SOHC 49.8 mm (1.961 in.)
DOHC
up to 1992 models 45.2 mm (1.780 in.)
From 1993 models 46.4 mm (1.827 in.)
Limit:
SOHC 48.8 mm (1.921 in.)
DOHC
up to 1992 models 44.2 mm (1.740 in.)
From 1993 models 454 mm (1.878 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2°
Limit: 4"

VALVE GUIDES

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or
valve, or both.

Standard value:
Intake 0.03 — 0.06 mm (.0012 —.0024 in.)

Exhaust  0.05 — 0.09 mm (.0020 —.0035 in.)
Limit

Intake 0.10 mm (.0039 in.)

Exhaust  0.15 mm (.0059 in.)

VALVE SEAT RECONDITIONING PROCEDURES

(1) Before valve seat reconditioning, check the valve stem-to-
guide clearance.

(2) Recondition the valve seat with a seat grinder or cutter. The
valve seat width should be the specified value at the center
of the valve face.

Inspect the valve seat with prussian blue to determine
where the valve contacts the seat. To do this, coat the valve
seat lightly with prussian blue, and then set the valve in
place.

Rotate the valve with a light pressure. If the blue is
transferred to the center of the valve face, contact is
satisfactory.

If the blue is transferred to the top edge of the valve face,
lower the valve seat with a 30 degrees stone or cutter. If
the blue is transferred to the bottom edge of the valve face,
raise the valve seat with a 65 degrees stone or cutter.

Valve seat diameter:
Intake 44 mm (1.73 in.)
Exhaust 38 mm (1.50 in.)

Seat width: 0.9 — 1.3 mm (.035 —.051 in.)

(3) The valve and valve seat should be lapped with lapping
compound.
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6G7 ENGINE ~ Cylinder Head and Valve — SOHC

11E-95

P —
4
Installed
height
N
]
! 6EN043:
05-1 mm
(.020 -.039 in.)

VAZ

cotawey — N\
\\5 / 05— 1 mm

(.020 -.039 in.)

1 EN0274

Height of
seatring

Oversize |.D. I

1 EN027¢5

Removal Installation
5, Press g Press
Push rod
Valve Valve
guide guide

7

BEN0543

(4) Check the valve seat sinkage.
The valve seat sinkage can be determined by measuring the
valve spring’s installed height. (If the valve seat sinkage is
great, the valve seat’s installed height also is great.)
If the valve spring’s installed height exceeds the service
limit, replace the insert with an oversize part as described
below.

Installed height of spring (both intake and exhaust)
Standard value: 40.4 mm (1.591 in.)
Limit: 41.4 mm (1.630 in.)

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in the cylinder head to a selected
oversize valve seat diameter.

Intake valve seat hole diameter
0.30 O.S.: 44.30 — 44.33 mm (1.7441 — 1.7453 in.)
0.60 O.S.: 44.66 — 44.63 mm (1.7559 — 1.7571 in.)

Exhaust valve seat hole diameter
0.30 O.S.: 38.30 - 38.33 mm (1.5079 —1.5091 in.)
0.60 O.S.: 38.60 — 38.63 mm (1.5197 — 1.5209 in.)

(3) Before fitting the valve seat, either heat the cylinder head
up to approximately 250°C (482°F) or cool the valve seat in
liquid nitrogen, to prevent the cylinder head bore from
galling.

{4) Using a valve seat cutter, correct the valve seat to the

specified width and angle. ,
See “VALVE SEAT RECONDITIONING PROCEDURE".

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Remove the snap ring from the exhaust valve; guide.

(2) Using the push rod and a press, remove the valve guide
toward the cylinder head gasket surface.

(3) Rebore the valve guide hole to the new oversize valve guide
outside diameter.

Valve guide hole diameter ,
0.05 O.S.: 13.05 — 13.07 mm (.5138 — .5145 in.)
0.25 0.S.: 13.25 — 13.27 mm (.5217 - .5224 in.)
0.50 O.S.: 13.50 — 13.52 mm (.5315 — .6322 in.)
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11 E-96 6G7 ENGINE — Cylinder Head and Valve — SOHC

7ENO081

Identification ?@
color

Spring

retainer

Stem seal

Spring seat

B6EN0544

7EN0507

NOTE
Do not install a valve guide of the same size again.
(4) Using the special tool, press-fit the valve guide, working

from the cylinder head top surface.
(5) After installing valve guides, insert new valves in them to

check for sliding condition.
(6) When valve guides have been replaced, check for valve
contact and correct the valve seats as necessary.

INSTALLATION SERVICE POINTS
»A¢ VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.
(2) Using the special tool, install a new stem seal to the valve

guide.

Caution
Do not reuse removed valve stem seals.

#B¢ VALVE SPRING INSTALLATION

(1) Direct the valve spring end with identification color toward
the spring retainer.

#C¢ RETAINER LOCK INSTALLATION

(1) Using the special tool, compress the valve spring and insert
the retainer lock into position.

|TSB Revision




6G7 ENGINE — Cylinder Head and Valve — SOHC T1E-97

#D¢ CYLINDER HEAD GASKET IDENTIFICATION

Identification mark Caution

Do not apply sealant to the cylinder head gasket.
Identification mark:

DIAMANTE and MONTERO 72

TRUCK 72W

7EN0021

.E‘ CYLINDER HEAD BOLT INSTALLATION

(1) Tighten the cylinder head bolts in the sequence shown.
Each bolt should be tightened in two to three steps,
torquing progressively. Tighten to the specified torque in
the final sequence.

7EN0442
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11E-98 6G7 ENGINE — Cylinder Head and Valves — DOHC

CYLINDER HEAD AND VALVES - DOHC

REMOVAL OF INSTALLATION

Removal steps

GAD 9E4 1. Cylinder head bolt
. Washer
. Cylinder head assembly
#D¢ 4. Cylinder head gasket
4B pC4 5. Retainer lock

»B¢
GBO #C4

. Valve spring
. Intake valve
. Retainer lock

1

2

3

4

5

6. Valve spring retainer
7

8

9
10. Valve spring retainer

#B4 11
12
¢CO WA 113

QCO A4 15
16
17
18
19
20

~

21.

Non-turbo
1710 Nm
80 ft.Ibs.

:lrggtl)qo 125N
m m.
S feins Back off = ot Ibs.

. Valve spring

. Exhaust valve

. Valve stem seal

. Valve spring seat

. Valve stem seal

. Valve spring seat

. Intake valve guide

. Exhaust valve guide

. Intake valve seat

. Exhaust valve seat
Cylinder head

7EN0254
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6G7 ENGINE — Cylinder Head and Valves — DOHC

11E:99

MD998051-01

REMOVAL SERVICE POINTS

Loosen evenly, little by little.

¢B) RETAINER LOCK REMOVAL

(2) Remove the retainer locks.

@C VALVE STEM SEAL REMOVAL
(1) Do not reuse removed stem seals.

INSPECTION

@A) CYLINDER HEAD BOLT REMOVAL
(1) Using the special tool, loosen the cylinder head bolts.

(1) Using the special tool, compress the spring.

For inspection, only variations from the SOHC engine are

described below.
(Refer to page 11 E-93, 94, 95 and 96)
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11E-100

6G7 ENGINE — Cylinder Head and Valves — DOHC

J/
oy M J A
- Zrcease—— ! — 7EN0253
MD998763
Valve
stem seal
Valve spring )
seat \
| (
1

6EN0205

MD998763 -

Spring
Identification "?@ retainer
color E
Stem seal
\ Spring seat
6EN0SA4
MD998735-01

“JENOISS

CYLINDER HEAD

Cylinder head height (when new):
131.9 — 132.1 mm (5.193 - 5.201 in.)

INSTALLATION SERVICE POINTS
#A¢ VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.
(2) Using the special tool, install a new stem seal to the valve
guide.

Caution
Do not reuse removed valve stem seal.

»B¢ VALVE SPRING INSTALLATION

(1) Install the valve spring so that the end with identification
color is positioned on the rocker arm end.

#PCe¢ INSTALLATION OF RETAINER LOCKS

(1) Using the special tool, compress the valve spring and insert
the retainer lock into position.
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6G7 ENGINE — Cylinder Head and Valves — DOHC

11E-101

«!

(

\4((

Identifi-
cation

mark ‘©

Intake side
5 &6 o ©
5 & & o
Exhaust side
7EN026:

#»D¢ CYLINDER HEAD GASKET IDENTIFICATION

Identification mark
Non-turbo 2DN
Turbo 2DT

#»E4¢ CYLINDER HEAD BOLT INSTALLATION

<Turbo engine>

(1) Tighten the bolts in two to three stages in the illustrated
sequence.

(2) Back off the bolts once and tighten them to the specified
torque in the same procedure as shown in step (1).

TSB Revision {




11E-102

6G7 ENGINE - Oil Pan and OQil Pump

OIL PAN AND OIL PUMP

REMOVAL AND INSTALLATION —DIAMANTE and 3000GT

23 Nm
17 ft.lbs. 24 Nm
17 ft.lbs. 75-Nm

* %

7
13 Nm
10 ft.Ibs. éb
24 Nm \% :
17 ft.lbs.

54 ft.lbs. @

10 Nm 13
7 ft.lbs.
b A
14 Nm 19 Nm \
10 ft.lbs. 14 ft.Ibs.
45 Nm
33 ft.Ibs.

40 Nm
29 ft.lbs.. 10
11T

Removal steps

1. Transmission stay, right

2. Transmission stay, left
#G¢ 3. Oil pressure switch
»F4 4. Oil pressure gauge unit
»E¢ 5. Oil filter

6. Oil cooler by-pass valve***

7. Oil filter bracket stay

8. Qil filter bracket

9. Oil filter bracket gasket

16. Relief spring
17. Relief plunger
#B4¢ 18. Crankshaft oil seal

19. Oil pump case
20. Oil pump gasket
21. Oil pump cover

4B pA4 22. Oil pump outer rotor

4Bl pA4 23. Oil pump inner rotor

10. Drain plug NOTE
#D4 11. Drain plug gasket *: SOHC
GAD #C4 12. Qil pan **: DOHC

13. Oil screen
14. Oil screen gasket
15. Plug

**%:. DOHC Turbo

7EN0422
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6G7 ENGINE — Oil Pan and Oil Pump 11E-103

REMOVAL AND INSTALLATION — MONTERO and TRUCK

Bolt with head mark “4” 24 Nm
17 ft.lbs.

Bolt with head mark “7” 14 Nm
10 ft.Ibs.

5 55 Nm 57\

A0 #.dhe.

40 ft.Ibs.

14 Nm
11 ft.Ibs.

19 Nm
14 ft.lbs.

7 ft.Ibs.

M11—<
10
15 19 Nm
14 ft.lbs.
12
|
45 Nm
33 ft.lbs.

40 Nm
29 frabs. — 71—

Removal steps

#»G¢ 1. Oil pressure switch
#»F¢ 2. Oil pressure gauge unit — MONTERO
»E¢ 3. Oil filter
4. Oil cooler by-pass valve —MONTERO
5. Oil filter bracket
6. Qil filter bracket gasket
7. Drain plug
»D4¢ 8. Drain plug gasket
GA) #C4 9. Oil pan
10. Oil screen
11. Oil screen gasket
12. Plug
13. Relief spring
14. Relief plunger
»B¢ 15. Crankshaft oil seal
16. Oil pump case
17. Oil pump gasket
18. Qil pump cover
¢Biy $A4 19. Oil pump outer rotor
4Bt BA4 20. Oil pump inner rotor ENCAZ3
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11E-104

6G7 ENGINE - Oil Pan and Oil Pump

01L0583,

7ENO512

REMOVAL SERVICE POINT

GA) OIL PAN REMOVAL

(1) Knock the special tool deeply between the oil pan and the

cylinder block.
(2) Hitting the special tool on the side, slide it along the oil pan

to remove it.

@B OUTER ROTOR / INNER ROTOR REMOVAL

(1) Make alignment dots on the outer and inner rotors for -
reference in reassembly.

INSPECTION
OIL PUMP
(1) Check the tip clearance.
Standard value: 0.03 - 0.08 mm (.0012 —.0031 in.)

(2) Check the side clearance.
Standard value: 0.04 — 0.10 mm (.0016 —.0039)

(3) Check the body clearance.

Standard value: 0.10 — 0.18 mm (.0040 — .0070)
Limit: 0.35 mm (.0138)
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6G7 ENGINE — Oil Pan and Oil Pump 11E-105

B6ENO058S

/
MD998717-01

i
Oil pump
case

7FN0139‘

MDO98717-01 (~ .\ chaft

AN

=)

Guide (| seal

L

~ 7EN046

OIL COOLER BYPASS VALVE

(1) Make sure that the valve moves smoothly.
(2) Ensure that the dimension L measures the standard value
under normal temperature and humidity.

Dimension L: 34.5 mm (1.358 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in 100°C (212°F) oil.

Dimension L: 40 mm (1.57 in.) or more

INSTALLATION SERVICE POINTS
PA¢ INNER ROTOR / OUTER ROTOR INSTALLATION

(1) Apply engine oil to the rotors. Then, install the rotors
ensuring that the alignment dots made at disassembly are

properly aligned.

PB4 CRANKSHAFT FRONT OIL SEAL INSTALLATION
(1) Using the special tool, knock the oil seal into the oil pump
case.

NOTE
Knock it as far as it goes.

TSB Revision




11E-106 6G7 ENGINE - Oil Pan and Oil Pump

»C¢ OIL PAN INSTALLATION

(1) Remove all the remaining gasket from the mating surfaces
using a scraper or a wire brush.

(2) Apply a 4 mm (.16 in.) diameter bead of sealant to the oil
pan flange.
See “Form In-Place Gasket” in introduction.

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or
equivalent

(3) The oil pan should be installed within 15 minutes after the
application of sealant.

(4) Tighten the flange bolts in the sequence shown in the
illustration.

Bolt hole area

DT
Timing
belt
side
/N
lant
Sealan Tightening sequence of flange bolts
(bottom view)
Groove area 5 o o s 5
12 8 4 1 5 9\
16 13
Timing belt side
o k15 14 o
11 7 3 2 10
(-4 [} ] [ [

7EN0456
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6G7 ENGINE — Oil Pan and Oil Pump

11E-107

Drain plug
Gasket Oil pan
Oil par
side
7ENO1
I - Brack
Z racket
| 5 ¢ side
l
| Apply -
engine oil
|
|
L
6EN059.
Apply sealant

3EN0221

9EN00S4

»D4¢ DRAIN PLUG GASKET INSTALLATION
(1) Install the drain plug gasket as illustrated.

PE¢ OIL FILTER INSTALLATION

(1) Clean the installation surface of the filter bracket.

(2) Apply engine oil to the O-ring of the ail filter.

(3) Screw the oil filter on until the O-ring contacts the bracket.
Then tighten 3/4 turn.

BF4 SEALANT APPLICATION TO OIL PRESSURE GAUGE
UNIT

(1) Coat the threads of the gauge unit with sealant and install it
using the special tool.
Specified sealant:
3M ATD Part No.8660 or equivalent
Caution

1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

»G4 SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Coat the threads of the switch with sealant and install the
switch using the special tool.

Specified sealant:
3M ATD Part No.8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

TSB Revision J




11E-108 6G7 ENGINE — Piston and Connecting Rod

PISTON AND CONNECTING ROD

REMOVAL AND INSTALLATION

iF—12

Removal steps

1. Nut
¢AD BE4 2. Connecting rod cap
3. Connecting rod bearing (lower)
#D¢ 4. Piston, connecting rod assembly
5. Connecting rod bearing (upper)
#C46. Piston rina_No.?
#C¢ 7. Piston ringNo.2
»B¢ 8. Qilring
4B BA¢ 9 Piston pin
Piston
. Connecting rod
Bolt

—_——
N—O

7EN0O424
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6G7 ENGINE - Piston and Connecting Rod

11E-109

Cylinder number

7EN044¢

REMOVAL SERVICE POINTS

(A CONNECTING ROD CAP REMOVAL

(1) Mark the cylinder number on the side of the connecting rod

big end for correct reassembly.
(2) Keep the removed connecting rods, caps, and bearings in
order according to the cylinder number..

¢B) PISTON PIN REMOVAL

Item No. | Part No. Description

! MIT310134 Base

2 MIT310136 Piston Support

3 MIT310137 Connecting Rod Guide Pin
4 MIT310138 Connecting Rod Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT310140 Piston Support

7 MIT310141 Connecting Rod Guide Pin
8 MIT310142 Piston Support

9 MIT48143 Press Pin

10 216943 Stop Screw

11 10396 Nut

7ENO0425

Press pin

Piston pin

/ Front mark

Front mark

J .

Connecting rod
guide pin

Base

-
BRI,

TEN0s26)

(1) Remove the stop screw from the base.

(2) Select the correct piston support for your application. (See
above) Fit the piston support onto the base. Place the base
on the press support blocks.

(3) Insert the press pin through the piston pin hole. Select the
correct connecting rod guide pin. (See above.) Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in the illustration,
insert the guide pin through the hole in the piston and
through the hole in the piston support.

(5) Press the piston pin out of the assembly.
IMPORTANT: To avoid piston damage,

e The piston support must seat squarely against the

piston.
® Verify that the piston pin will slide through the hole

in the piston support.
(6) Remove the piston pin from the piston pin.

' TSB Revision 1




11E-110 6G7 ENGINE - Piston and Connecting Rod

5EN0066

7 Push in by piston

Z i —>‘ |<— Piston

Piston ring’ ring gap

B6EN0548

INSPECTION
PISTON

(1) Replace the piston if scratches or seizure is evident on its
surfaces (especially the thrust surface). Replace the piston
if it is cracked.

PISTON PIN

(1) Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING

(1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

(2) Check for clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value:
No. 1
DIAMANTE and 3000GT
0.03 — 0.07 mm (.0012 —.0026 in.)
MONTERO and TRUCK
0.05 — 0.09 mm (.0020 —.0035 in.)
No. 2
0.02 — 0.06 mm (.0008 —.0024 in.)
Limit: 0.1 mm (.004 in.)

(3) Insert the piston ring into the cylinder bore. Force the ring
down with a piston, the piston crown being in contact with
the ring, to correctly position it at right angles to the cylinder
wall. Then, measure the end gap with a feeler gauge.
If the ring gap is excessive, replace the piston ring.

Standard value:
No. 1
0.30 — 0.45 mm (.0118 —.0177 in))
No. 2
DIAMANTE and 3000GT
0.45 — 0.60 mm (.0177 —.0236 in.)
MONTERO and TRUCK
0.25 — 0.45 mm (.0098 —.0177 in.)
Oil
DIAMANTE and 3000GT
0.20 — 0.60 mm (.0079 —.0236 in.)
MONTERO and TRUCK
0.20 — 0.70 (.0079 —.0276 in.)
Limit:
No. 1, No. 2 0.8 mm (.031 in.)
Oil 1.0 mm (.039 in.)
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6G7 ENGINE — Piston and Connecting Rod

11E-111

1 EN0271

Base

Locknut

Pin depth set

Flat piston ]
location

support

7ENO428

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

The crankshaft oil clearance can be measured easily by using a
plastic gauge, as follows:

(1) Remove oil and grease and any other foreign matters from
the crankshaft pin and the bearing inner surface.

(2) Install the crankshaft.

(3) Cut the plastic gauge to the same length as the width of the
bearing and place it on the pin in parallel with its axis.

(4) Gently place the crankshaft bearing cap over it and tighten
the bolts to the specified torque.

(5) Remove the bolts and gently remove the crankshaft bearing
cap.

(6) Measure the width of the smashed plastic gauge at its
widest section by using a scale printed on the plastic gauge
bag.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

INSTALLATION SERVICE POINTS
»A¢ PISTON PIN INSTALLATION

(1) Thread the stop screw and lock nut assembly into the base.
Fit the correct piston support on the top of the base. Insert
the press pin, threaded end up, into the hole in the piston
support until the press pin touches the stop screw.

(2) Using the graduations on the press pin, adjust the stop
screw to the depth.

Depth: MONTERO and TRUCK
DIAMANTE, 3000GT

60 mm
62 mm

[ TSB Revision |




11E-112 6G7 ENGINE - Piston and Connectina Rod

(3) Place the base on the press support blocks.
: (4) Slide the piston pin over the threaded end of the press pin,

Press pin gk , , and thread the correct guide pin up against it.
Piston pin (5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and
connecting rod.
Front mark (6) Press the piston pin through the connecting rod until the
—— ﬁ guide pin contacts the stop screw.

=\ (7) Remove the piston assembly from the base. Remove the
guide pin and press pin from the assembly.

IMPORTANT: Due to production tolerance variations, it
is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is
centered. Adjust if necessary.

Front mark -l

rod guide
pin

7ENO42¢

PB¢ OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

BEN0585

. | (2) Install the upper side rail
Side rail gap To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into the

"ﬁ,/gsl position by finger. See illustration.
—— 2 >

Use of a ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

S NOTE
Do not use any piston ring expander when installing the
side rail.

(3) Install the lower side rail in the same procedure as

1 ENO269 described in step (2).

(4) Make sure that the side rails move smoothly in either
direction.
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6G7 ENGINE ~ Piston and Connecting Rod 11E-113

»C¢ PISTON RING NO.2/ PISTON RING NO.1
INSTALLATION

(1) Using a piston ring expander, fit No.2 and then No.1 piston
ring into position.
NOTE
1. Note the difference in shape between No.1and No.2
piston rings.
2. Install piston rings No.1and No.2 with their side having
marks facing up (on the piston crown side.)

7END452
7ENO369)
Upper side #D4¢ PISTON AND CONNECTING ROD INSTALLATION

rai No.1 (1) Liberally coat the circumference of the piston, piston ring,

and oil ring with engine oil.

(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the illustration.

(3) Rotate the crankshaft so that the crank pin is on the center
of the cylinder bore.

=

No.2 ring gap Lower side

and spacer gap rail I

(4) Use suitable thread protectors on the connecting rod bolts
before inserting the piston and connecting rod assembly
into the cylinder block.

Care must be taken not to nick the crank pin.

(5) Using a suitable piston ring compressor tool, install the

piston and connecting rod assembly into the cylinder block.

Caution

Install the piston with the front mark (arrow mark) on
the top of the piston directed towards the engine front
(timing belt side).

7ENOO3.

NOTE
MONTERO and TRUCK For MONTERO and TRUCK, two types of pistons, one for

cylinders 1, 3 and 5 and the other for cylinders 2, 4 and 6,
have been used.
q Piston with R: For cylinders 1, 3 and 5

Piston with L: For cylinders 2, 4 and 6

U

Front marks mmﬂ
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11E-114 6G7 ENGINE - Piston and Connectinn Rod

PE4¢ CONNECTING ROD CAP INSTALLATION
(1) Mate the correct bearing cap with the correct connecting

rod by checking with the alignment marks marked during
Cviinder No disassembly. If a new connecting rod is used which has no
y ' alignment mark, position the notches for locking the
bearing on the same side.

Notches

7EN0453

(2) Check if the thrust clearance in the connecting rod big end
is correct.
Standard value: 0.10 — 0.25 mm (.0039 —.0098 in.)
Limit: 0.4 mm (.0157 in.)

7EN0454
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6G7 ENGINE — Crankshaft, Flywheel and Drive Plate 11E-115

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE

REMOVAL AND INSTALLATION

23 Nm
17 ft.lbs.

75 Nm
54 ft.lbs.

29 Nm
21 ft.ibs.

75 Nm
54 ft.lbs.

B
79 Nm 12—
57 ftlbs. ‘g ngglf\ltrﬁs
DOHC T
93 Nm
67 ft.lbs.
16 > #E¢ 11. Crankshaft rear oil seal
| #D¢ 12. Bearing cap stay 1992 models-Turbo
15~74f'\t"|'t‘) #C4 13. Bearing cap bolt
ﬂﬁ 54 ft.Ibs. #C4 14. Bearing cap
Removal steps :g: %g gggpirr']g ggg bolt } 1993 models-Turbo
1. Flywheel For MIT #»B4 17. Thrust bearing A
2. Ball bearing } #B4 18. Thrust bearing B
3. Adaptor plate B¢ 19. Crankshaft bearing (lower)
aptor p 1
4. Drive plate | For 4WD AIT »B4 %%J _ﬁranlf[sgaft. 5
5. Crankshaft adaptor . Thrust bearing
6. Adaptor plate P #B4 22. Thrust bearing A
7. Drive plate } For FWD A/T #B¢ 23. Crankshaft bearing (upper)
8. Rear plate 24. Knock sensor
9

. Bell housing cover
#F¢ 10. Oil seal case

PA¢ 25. Knock sensor bracket
26. Cylinder block

7ENO514
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11E-116

6G7 ENGINE — Crankshaft, Flywheel and Drive Plate

Plastic gauge

7EN0141

INSPECTION
CRANKSHAFT

If the oil clearance exceeds the limit, replace the bearing, and

crankshaft if necessary.

(1) Measure the outside diameter of the journals and the inside
diameter of the crankshaft bearings. If the difference
between them (oil clearance) exceeds the limit, replace the
crankshaft bearing and, if necessary, crankshatft.

Standard value: 0.02 - 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

Caution

Do not attempt an undersize machining of the crank-
shaft with special surface treatment. This crankshaft
can be identified by its dull gray appearance.

CRANKSHAFT JOURNAL OIL CLEARANCE (PLASTIC
GAUGE METHOD)

The crankshaft oil clearance can be measured easily by using a
plastic gauge, as follows:

(1) Remove oil and grease and any other foreign matters from
the crankshaft journal and bearing inner surface.

(2) Install the crankshatft.

(3) Cut the plastic gauge to the same length as the width of the
bearing and place it on the journal in parallel with its axis.

(4) Gently place the crankshaft bearing cap over it and tighten
the bolts to the specified torque.

(5) Remove the bolts and gently remove the crankshaft bearing
cap.

(6) Measure the width of the smashed plastic gauge at its
widest section by using a scale printed on the plastic gauge
bag.

CRANKSHAFT REAR OIL SEAL

(1) Check the oil seal lip for wear and damage.
(2) Check rubber for deterioration or hardening.
(3) Check the oil seal case for cracks and damage.
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6G7 ENGINE - Crankshaft, Flywheel and Drive Plate 11E-117

7ENO046(

INSPECTION

CYLINDER BLOCK

{1} Visually check for scratches, rust, and corrosion. Use also a
flaw detecting agent for the check. If defects are evident,
correct, or replace.

(2) Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.1 mm (.0039 in.)
(3) If the distortion is excessive, correct within the allowable
limit or replace.
Grinding limit: 0.2 mm (.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder

head is 0.2 mm (.008 in.) at maximum.
Cylinder block height (when new): 210.5 mm (8.29 in.)

(4) Check the cylinder walls for scratches and seizure. If
defects are evident, correct (rebore to an oversize) or

replace.

(5) Using a cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct by boring the cylinders to
an oversize and replace pistons and piston rings. Measure
at the points shown in the illustration.

Standard value:
Cylinder 1.D.: 91.10 — 91.13 mm (3.5866 — 3.5878 in.)

Cylindricity: 0.01 (.0004 in.)

BORING CYLINDER
(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.
Piston size identification

Size - Identification mark
Thrust
direction -
; 0.26mm{.01in.}O.S 0.25
m\ 050 mm (:02in) OS. 0.50
0.75 mm (.03in.) O.S. 0.75
7ENO4B2 1.00 mm (04 ln) 0.S 1.00
NOTE

Size mark is stamped on the piston top.

(2) Measure the outside diameter of the piston to be used.
Measure it in the thrust direction as shown.

(3) Based on the measured piston O.D., calculate the boring
finish dimension.
Boring finish dimension = Piston O.D. + (clearance
between piston O.D. and cylinder) = 0.02 mm (.0008 in.)
(honing margin)
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11E-118 6G7 ENGINE — Crankshaft, Flywheel and Drive Plate

(4) Bore all cylinders to the calculated boring finish dimension.

Caution
To prevent distortion that may result from temperature
rise during honing, bore cylinders in the order of No.2,

No.4, No.6, No.1, No.3 and No.5.

(5) Hone to the final finish dimension (piston O.D. + clearance
between piston O.D. and cylinder).
(6) Check the clearance between the piston and cylinder.

Clearance between piston and cylinder:
0.01 — 0.04 mm (.0004 —.0016 in.)

NOTE
When boring cylinders, finish all of six cylinders to the same
oversize. Do not bore only one cylinder to an oversize.

/s/ INSTALLATION SERVICE POINTS
2 D #A¢ DETONATION SENSOR BRACKET
< INSTALLATION

(1) Check that the bracket is in intimate contact with the
cylinder block boss and tighten to specified torque in the
order shown.

\ ™

7EN0320

[ TSB Revision




6G7 ENGINE — Crankshaft, Flywheel and Drive Plate 11E-119

B¢ CRANKSHAFT BEARING (UPPER) /
THRUST BEARING A / THRUST BEARING B/
CRANKSHAFT BEARING (LOWER) INSTALLATION

(1) Classify the crankshaft bearings (upper and lower} by
whether there is an oil groove or not. Then, assemble as

shown in the illustration.
(2) Assemble the thrust bearings (A and B) on the No.3 journal

area as shown.

Caution
Install them with the groove side facing outward.

_ Crankshaft
Oil groove \& ¢) bearing (upper)

\0 Thrust bearing A

No oil groove

Crankshaft bearing
{lower)

Timing belt side

Timing belt side

7EN0463
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11E-120 6G7 ENGINE — Crankshaft, Flywheel and Drive Plate

#C4¢ BEARING CAP / BEARING BOLT INSTALLATION

(1) Attach the bearing cap on the cylinder block as shown in the
illustration.

(2) Tighten the bearing cap bolts to the specified torque in the
sequence shown in the illustration.

(3) Check that the crankshaft rotates smoothly.

Crankshaft
Frontmark\gﬂ
7 ¢
G0 A LOID)

N
Bearing cap e

Bearing cap bolt !

ylinder block

(4) Check the end plate. If it exceeds the limit value, replace
the thrust bearing.

Standard value : 0.05 — 0.25 mm (.0020 —.0098 in.)
Limit: 0.3 mm (.012 in.)

#D4¢ BEARING CAP STAY INSTALLATION

— DOHC TURBO

% (1) Apply engine oil to the thread and bearing surface of each
Front of M bolt.

engine L

{Timing 2 (2) Temporarily tighten the bolts on the cylinder block side.
belt side) & O (3) Tighten the bolts on the bearing cap side to the specified
- torque.
O O (4) Finally, tighten the bolts on the cylinder block side to the
S Q specified torque.
NOTE

The bearing cap stays A and B differ in shape. Install correct

Bearing cap stay B i
g cap stay 7EN0312 ones on correct sides.
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6G7 ENGINE - Crankshaft, Flywheel and Drive Plate

11E-121

MB930938-01

MD998718-01 \ {

Oil seal
case

7EN0465

L MB990938-01
7

MD998718-01

E.“%ﬂ.{{m

7EN0466

Sealing agent
coating location

7EN0467

PE¢ CRANKSHAFT REAR OIL SEAL INSTALLATION

(1) Using the special tool, press-fit a new crankshaft rear oil
seal into the oil seal case.

PF¢ OIL SEAL CASE INSTALLATION
(1) Apply specified sealant to the area shown in the illustration.

Specified sealant:
MITSUBISHI GENUINE Part No. MD970389 or
equivalent

(2) Apply a small amount of engine oil to the entire circumfer-
ence of the oil seal lip section, and place the oil seal on the
cylinder block.
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11E-122 6G7 ENGINE — Bracket

BRACKET
REMOVAL AND INSTALLATION —DIAMANTE and 3000GT

. 42Nm
J 30 ft.Ibs.
42 Nm
30 ft.Ibs. — &0
75 Nm ' '
54 ftlbs. B\ \ 4 \ =

Removal steps

1. Engine support bracket, right
2. Engine support bracket, left

7ENQ521

REMOVAL AND INSTALLATION — MONTERO and TRUCK

75 Nm
54 ft.Ibs.

G
g 1

42 Nm
30 ft.lbs.

25 Nm
18 ft.lbs.

Removal steps

1. Roll stopper bracket, front

2. Roll stopper bracket, rear
JEN01S3
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4G6 ENGINE <1993> — General

Information

GENERAL INFORMATION

ENGINE SECTIONAL VIEW - SOHC 8 VALVE
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6EN0629
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4G6 ENGINE <1993> — General

Information

ENGINE SECTIONAL VIEW - SOHC 16 VALVE
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4G6 ENGINE <1993> — General Information

ENGINE SECTIONAL VIEW — DOHC
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6EN0620
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11F-8 4G6 ENGINE <1993> — General Information

ENGINE LUBRICATION SYSTEM - SOHC 8 VALVE

Rocker shaft

Camshaft

Oil pressure
switch

Oil filter

6LU0039

ENGINE LUBRICATION SYSTEM - SOHC 16 VALVE

Oil
filter

Oil pressure

swntch
_>
Relief
' Crankshaft.

~== valve

S6ENO734
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4G6 ENGINE <1993> - General Information 11F:9

ENGINE LUBRICATION SYSTEM — DOHC Ty

Camshaft

N

Qil cooler ' . )
Oil cooler
by-pass valve
Silent shaft l s {j
Y
Oil filter L — =

Oil pressure switch

7

‘Crankshaft

Relief valve
Oil pumy

‘Silent shaft

6LU0055
ENGINE LUBRICATION SYSTEM — DOHC-TURBO
=— To turbocharger
Camshaft
Silent shaft
From thermostat case
Ol filter Oil cooler
To waterinlet pipe 4
Qilpressure switch
Crankshaft
. 7/ A
Oil' pump \P_gséhj/nt s h aft
_ 6LU00S6
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11F-10 4G6 ENGINE <1993> — General Specifications

GENERAL SPECIFICATIONS
4G63 SOHC 16 VALVE

ltems Specifications
Type In-line OHV, SOHC
Number of cylinders 4
Combustion chamber Pentroof type
Total displacement cm?®(cu. in.) 1,997 (121.9)
Cylinder bore  mm (in.) 85 (3.35)
Piston stroke ~ mm (in.) 88 (3.46)
Compression ratio 9.5
Valve timing
Inta ke valve
Opens BTDC 117
Closes ABDC 53"
Exhaust valve
Opens BBDC 63"
Closes ATDC 21"
Lubrication system Pressure feed, full-flow filtration
Oil pump type Involute gear type
Cooling system Water-cooled forced circulation
Water pump type Centrifugal impeller type
EGR valve Single type
Injector type and number Electromagnetic, 4
Injector identification No. MDH240
Fuel regulated pressure kpa (psi) 335 (47.6)
Throttle bore mm (in.) 54 (2.13)
Throttle position sensor Variable resistor type
Closed throttle position switch Movable contact type within
throttle position sensor
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4G6 ENGINE <1993> ~ General Specifications

11F:1 1

4G64 SOHC 8 VALVE

ltems

Specifications

Type

Number OF cylinders
Combustion chamber

Total displacement  cm? (cu. in.)
Cylinder bore ~ mm {in.)

Piston stroke —mm (in.)
Compression ratio
Valve timing
Intake valve
Opens BTDC
Closes ABDC
Exhaust valve
Opens BBDC
Closes ATDC
Lubrication system
Oil pump type
Cooling system
Water pump type
ZGRvalve
njector type and number
njector identification No.
“uel regulated pressure kpa (psi)
Throttle bore mm (in.)
Throttle position sensor
losed throttle position switch

In-line oy, SoHC

4

Pentroof type
2,350 (143.4)
86.5 (3.41)

100 (3.94)
8.5

20°
64°

64"

20"

Pressure feed, full-flow filtration
Involute gear type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic, 4

N275H

335 (47.6)

50 (1.97)

Variable resistor type

Contact type within idle speed control MOTOr
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11F-12 4G6 ENGINE <1993> — General Specifications

4G64 SOHC 16 VALVE

ltems Specifications
Type In-line OHV, SOHC
Number of cylinders 4
Combustion chamber Pentroof type
Total displacement cm?®(cu. in.) 2,350 (143.4)
Cylinder bore  mm (in.) 86.5 (3.41)
Piston stroke ~ mm (in.) 100 (3.94)
Compression ratio 9.5
Valve timing
intake valve
Opens BTDC 18"
Closes ABDC 58"
Exhaust valve
Opens BBDC 58"
Closes ATDC 18"
Lubrication system Pressure feed, full-flow filtration
Oil pump type Involute gear type
Cooling system Water-cooled forced circulation
Water pump type Centrifugal impeller type
EGR valve Single type
Injector type and number Electromagnetic, 4
Injector identification No. MDH275
Fuel regulated pressure kpa (psi) 335 (47.6)
Throttle bore mm (in.) 60 (2.36)
Throttle position sensor Variable resistor type
Closed throttle position switch Movable contact type within
throttle position sensor
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4G6 ENGINE <1993> — General Specifications

11F13

4G63 DOHC
Items Specifications
Type In-line OHV, OHC

Number of cylinders
Combustion chamber

Total displacement cm?®(cu. in.)
Cylinder bore  mm (in.)
Piston stroke  mm (in.)

Compression ratio
GALANT
ECLIPCE-Non-turbo
ECLIPCE-Turbo

Valve timing
(): camshaft identification mark
Intake valve
Opens BTDC
Closes ABDC
Exhaust valve
Opens BBDC
Closes ATDC
Lubrication system
Qil pump type

Cooling system

Nater pump type

=GR valve

njector type and number

njector identification No.
Non-turbo
Turbo

-uel regulated pressure kpa (psi)
Non-turbo
Turbo

“hrottle bore  mm (in.)
“hrottle position sensor
“losed throttle position switch

4
Pentroof type
1,997 (121.9)
85 (3.35)
88 (3.46)

9.8
9.0
7.8
(B.C) (AA) (D.C)

21" 26" 217
43" 46" 51"

57" 55" 57"
18" 9” 15"
Pressure feed, full-flow filtration
Involute gear type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic, 4

N240H
B450L

335 (47.6)
255 (36.6)

60 (2.36)
Variable resistor type
Contact type

(E.A)

16”
48"

557
9"
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4G6 ENGINE <1993> — Service Specifications

SERVICE SPECIFICATIONS

mm (in.)
Standard Limit
Cylinder head — SOHC 8 VALVE
Flatness of gasket surface 0.05 (.0020) 0.2(.008)
Grinding limit of gasket surface *0.2(.008)
* Total resurfacing depth of both cylinder head and
cylinder block.

Overall height 89.9 — 90.1 (3.508 — 3.547)
Oversize rework dimensions of valve guide hole
(both intake and exhaust)

0.05 {.002) 13.06—-13.07 (.6138 - .5146)

0.25(.010) 13.25— 13.27 {.6217 — .6224)

0.50 (.020) 13.50 — 13.52 (.5315 —.5323)
Oversize rework dimensions of intake valve
seat ring hole

0.30(.012) 47.30 — 47.33 (1.8622 —1.8634)

0.60(.024) 47.60 — 47.63 (1.8740 —1.8752)
Oversize rework dimensions of exhaust valve
seat ring hole

0.30(.012) 40.30 — 40.33 (1.5866 — 1.5878)

0.60(.024) 40.60 — 40.63 (1.5984 —1.5996)
Cylinder head — SOHC 16 VALVE
Flatness of gasket surface 0.05 (.0020) 0.2 (.008)
Grinding limit of gasket surface *0.2{.008)
* Total resurfacing depth of both cylinder head and

cylinder block.

O latness of manifold mounting surface 0.15 (.0059) 0.3(.012)

Overall height

Oversize rework dimensions of valve guide hole
both intake and exhaust)

0.05(.002)
0.25(.010)
0.50(.020)

Dversize rework dimensions of intake valve
seat ring hole
0.30(.012)

0.60(.024)

Jversize rework dimensions of exhaust valve
seat ring hole

0.30(.012)
0.60(.024)

119.9 - 120.1 (4.720 — 4.728)

11.05 — 11.07 (.435 - .436)
11.25 - 11.27 (.443 — .444)
11.50 — 11.52 (.453 —.454)

34.30 — 34.33{1.3504 — 1.3516)
34.60 — 34.63 (1.3622 —1.3634)

31.80—-31.83(1.2520 - 1.2531)
32.10 — 32.13 (1.2638 —1.2650)
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11F-15

mm (in.)
Standard Limit
Cylinder head - DOHC
Flatness of gasket surface 0.05(.0020) 0.2 (.008)
Grinding limit of gasket surface *0.2(.008)
* Total resurfacing depth of both cylinder head and
cylinder block
Flatness of manifold mounting surface 0.15 (.0059) 0.3(.012)

Overall height

Oversize rework dimensions of valve guide hole

(both intake and exhaust)
0.05 {.002)
0.25 (.010)
0.50 (.020)

Oversize rework dimensions of intake valve
seat ring hole

0.30(.012)
0.60(.024)

Oversize rework dimensions of exhaust valve
seat ring hole

131.9-132.1 (5.193-5.201)

12.05- 12.07 {.4744- .4752)
12.25-12.27 (4823 - .4831)
12.50-12.52 (4921 —.4929)

35.30-35.33 (1.3898 — 1.3909)
35.60-35.63 (1.4016 - 1.4028)

33.30-33.33 (1.3110-1.3122)
33.60-33.63 (1.3228 — 1.3240)

0.30 (.012)
0.60 (.024)
camshaft — SOHC 8 VALVE
Zam height
Intake
Exhaust
Journal diameter
Jil clearance

42.40 (1.6693)

42.40 (1.6693)

33.94 - 33.95(1.3362 — 1.3366)
0.05-0.09 (.0020 —.0035)

41.90'(1.6496)
41.90 (1.6496)

camshaft— SOHC 16 VALVE
~am height
Intake
Exhaust
ournal diameter
)il clearance

37.39(1.4720)

37.47 (1.4752)

44.93 — 44.94 (1.7689 — 1.7693)
0.05-0.09 (.0020—.0035)

36.80 (1.4524)
36.97 (1.4555)

.amshaft— DOHC

1take

lentification mark: A, D
Cam height

lentification mark: B,E
Cam height

xhaust

lentification mark: A
Cam height

lentification mark: C
Cam height

IOTE:
he camshaft identification mark is stamped
n the rear end of the camshaft.

ournal diameter
)il clearance

35.49 (1.3972)

35.20(1.3858)

35.20(1.3858)

35.49 (1.3972)

25.95-25.97 (1.0217 —1.0224)
0.05-0.09 (.0020 - .0035)

34.99 (1.3776)

34.70(1.3661)

34.70 (1.3661)

34.99 (1.3776)
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11F-16 4G6 ENGINE <1993> — Service Specifications

mm (in.)
Standard Limit
Rocker arm - SOHC 8 VALVE
I.D. 18.91 — 18.93 (.7445 —.7453)
Rocker arm-to-shaft clearance 0.01 — 0.04 (.0004 —.0016) 0.1 (.004)
Rocker arm - SOHC 16 VALVE
I.D. 20.02 — 20.04 (.7882 —.7890)
Rocker arm-to-shaft clearance 0.02 — 0.05 {.0008 — .0020) 0.1(.004)
Lash adjuster
Leak down test 4 — 20 seconds/l mm (.04 in.)
Remarks: Diesel fuel at 15 —20°C (59 — 68°F)
Rocker shaft - SOHC 8 VALVE
J.D. 18.89 — 18.90 (.7437 —.7441)
Overall length
Intake 385.5 (15.177)
Exhaust 372.5 (14.665)
Yocker shaft — SOHC 16 VALVE
J.D. 19.99 — 20.00 (.7870—.7874)
Jverall length
Intake 417.25 (16.427)
Exhaust 417.25 (16.427)
/alve — SOHC 8 VALVE
Jverall length
Intake 106.6 (4.197)
Exhaust 105.2 (4.142)
>tem diameter
Intake 7.96-7.98 (.3134-.3142)
Exhaust 7.93-7.95(.3122~.3130)
‘ace angle 45" — 45°30
‘hickness of valve head (margin)
Intake 1.2 (.047) 0.7 (.028)
Exhaust 2.0 (.079) 1.5 (.059)
item-to-guide clearance
Intake 0.02 ~ 0.06 (.0008 —.0024) 0.10(.0039)
Exhaust 0.05 - 0.09 {.0020 —.0035) 0.15 {.0059)
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11F17

mn - (in.)
Standard Limit
Valve - SOHC 16 VALVE
Overall length
Intake 1123 (4.421)
Exhaust 114.1 (4.492)
Stem diameter
Intake 5.97 — 5.98 (.2350 —.2354)
Exhaust 5.95 — 5.97 (.2343 ~.2350)
Face angle 45" — 45°30°
Thickness of valve head (margin)
Intake 1.0{.039) 0.5 (.020)
Exhaust 1.2 (.047) 0.7 {.028)
Stem-to-guide clearance
Intake 0.02 — 0.05 (.0008 —.0020) 0.10 (.004)
Exhaust 0.03 - 0.07 (.0012 -.0028) 0.15 (.006)
Valve - DOHC
Overall length
Intake 109.5 (4.311)
Exhaust 109.7 (4.319)
Stem diameter
Intake 6.57 — 6.58 (.25687 —.2591)
Exhaust 6.53 — 6.55(.2571~.2579)
-ace angle 45" — 45°30’
Thickness of valve head (margin)
Intake 1.0(.039) 0.7 (.028)
Exhaust 1.5 (.059) 1.0(.039)
>tem-to guide clearance
Intake 0.02 — 0.05 (.0008 - .0020) 0.10 (.004)
Exhaust 0.05 — 0.09 {.0020 —.0035) 0.15 (.006)
falve spring — SOHC 8 VALVE
ree height 49.8 (1.961) 48.8 (1.921)
oad/installed height ~ N/mm (lbs./in.) 329/40.4(73/1.5691)
Jut-of-squareness 2" or less Max. 4°
'alve spring - SOHC 16 VALVE
ree height 51.0(2.008) 50.0 (1.969)
oad/installed height ~ N/mm {Ibs./in.) 272/44.2 (60/1.740)
Jut-of-squareness 2" or less Max. 4"
‘alve spring - DOHC
ree height 48.3 (1.902) 47.3 (1.862)
oad/installed height ~ N/mm (ibs./in.) 300/40.0 (66/1.575) ‘
ut-of-squareness 1.5" or less Max. 47
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mm (in.)
Standard Limit
Valve guide- SOHC 8 VALVE
Overall length
Intake 47 (1.85)
Exhaust 52 (2.05)
I.D. 8.00 — 8.02 (.3160-.3157)
O.D. 13.06 - 13.07 {.5142 - .5146)
Service size 0.05 {.002), 0.25 (.010}, 0.50 (.020) oversize
Press-in temperature Room temperature
Valve guide - SOHC 16 VALVE
Overall length
Intake 455 (1.79)
Exhaust 50.5 (1.99)
I.D. 6.00 — 6.02 (.236 -.237)
O.D. 11.06 —11.07 (.4354 — .4358)
Service size 0.05 {.002}, 0.25 (.01), 0.50 (.02) over size
Press-in temperature Room temperature
Valve guide - DOHC
Overall length
Intake 45.5(1.791)
Exhaust 50.5 (1.988)
I.D. 6.60—6.62(.2598 — .2606)
0.D. 12.06 — 12.07 (.4748 — .4752)
Service size 0.05(.002), 0.25 (.010), 0.50 (.020) over size
Press-in temperature Ioom temperature
Valve seat
Seat angle 13°30" - 44"
valve contact width ).9-1.3(.035-.051)
Sinkage 0.2 {.008)
Service size ).3(.012), 0.6 {.024) over size
Silent shaft
Journal diameter Right (front) 11.96 —41.98 (1.6520 — 1.6528) ,
(rear) 10.95 — 40.97 (1.6122 — 1.6130)
Left (front) 18.47 — 18.48 (.7272 - .7276)
(rear) 10.95 — 40.97 (1.6122 — 1.6130)
Jil clearance Right (front) ).03 - 0.06 (.0012 —.0024)
(rear) ).05 — 0.09 (.0020 —.0036)
Left (front) ).02 — 0.05 {.0008 —.0020)
(rear) ).05 - 0.09 {.0020 —.0036)
Yiston — SOHC
I.D. 4G63 84.97 — 85.00 (3.3453 — 3.3465)
4G64 86.47 — 86.50 (3.404 — 3.4055)
diston to cylinder clearance 0.02 — 0.04 (.0008 —.0016)
service size 0.25(.010), 0.50 (.020), 0.75 {.030),

1.00(.039) over size
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11F-19

mm (in.)
Standard Limit
Piston - DOHC
O.D.
Non-turbo 84.97 — 85.00 (3.3453 — 3.3465)
Turbo 84.96 — 84.99 (3.3449 —3.3461)
Piston to cylinder clearance
Non-turbo 0.02 -0.04 (.0008 —.0016)
Turbo 0.03 -0.05 (.0012 —.0020)
Service size 0.25{.010), 0.50 (.020), 0.75 (.030),
1.00(.039) over size
Piston ring - SOHC
End gap No. 1 ring 0.25 - 0.35(.0098 -.0138) 0.8 (.031)
No. 2 ring
8 VALVE 0.45 — 0.60 {.0177 —.0236) 0.8 (.031)
16 VALVE 0.40 -0.55 (.0157 —.0217) 0.8 (.031)
Oil ring
8 VALVE 0.20 -0.60 (.0079 —.0236) 1.0(.039
16 VALVE 0.10-0.40(.0039 - .0157) 1.0(.039)
Ring-to-ring groove clearance
4G63 0.02 -0.06 (.0008 —.0024) 0.1 (.004)
4G64 0.03 — 0.07 {.0012-.0028) 0.1 (.004)
Service size 0.25(.010), 0.50 (.020), 0.75 (.030},
1.00(.039) over size
Piston ring ~ DOHC
End gap No. 1 ring 0.25 -0.40 (.0098 —.0157) 0.8(.031)
No. 2 ring 0.45 — 0.60 (.0177 —.0236) 0.8 (.031)
Oil ring 0.13-0.38(.0051 —.0150) 1.0(.039)
3ing-to-ring groove clearance
No, 1 ring Non-turbo 0.02 — 0.06 {.0008 —.0024) 0.1 (.004)
Turbo 0.03-0.07(.0012 —.0028) 0.1 (.004)
No. 2 ring 0.02 — 0.06 {.0008 —.0024) 0.1 {.004)
Service size 0.25(.010), 0.50 (.020), 0.75 (.030),
1.00(.039) over size
Jiston pin
J.D. 22.00 — 22.01 {.8661 - .8665)
ress-in load N (lbs.) 7,500 — 17,500 (1,653 — 3,858)
’ress-in temperature Room temperature
>onnecting rod
3ig end center-to-small end center length 149.9 —150.0 (5.902 —5.906)
3end 0.05 (.0020)
‘wist 0.1(.004)
0.10 — 0.25 (.0039 —.0098) 0.4 {.016)

3ig end side clearance
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11F-20 4G6 ENGINE <1993> — Service Specifications

* Total resurfacing depth of both cylinder block and
cylinder head.

Overall height

mm (in.)
Standard Limit

Crankshaft
End play 0.05 — 0.25 (.0020 —.0098) 0.4 (.016)
Journal O.D. 56.98 — 57.00 (2.2433 — 2.2441)
Pin O.D. 44.98 - 45.00 (1.7709 — 1.7717)
Out-of-roundness and taper of journal and pin Max. 0.01 (.0004)
Concentricity of journal Max. 0.02 (.0008)
QOil clearance of journal 0.02 — 0.05 {.0008 —.0020) 0.1 (.004)
QOil clearance of pin 0.02 — 0.05 (.0008 —.0020) 0.1(.004)
Cylinder block
Cylinder I.D.

4G63 85.00 — 85.03 (3.3465 — 3.3476)

4G64 86.50 — 86.53 (3.4055 —3.4067)
Flatness of gasket surface 0.05 {.0020) 0.1 (.004)
Grinding limit “0.2 (.008)

V-ribbed type belt New belt  N{lbs.)
Used belt N{lbs.)

4G63 283.9-284.1 (11.177 —-11.185)
4G64 289.9-290.1(11.413-11.421)
Oil pump
Side clearance
Drive gear 0.08 — 0.14 {.0031—.0055)
Driven gear 0.06 —0.12(.0024 — .0047)
Drive belt
Deflection
V-ribbed type belt New belt 7.5-9.0(.30~-.35)
Used belt 8.0(.32)
V type belt 7.0-10.0(.28 —.39)
Tension

500700 (110 — 154)
400 (88)

Oil cooler by-pass valve
Dimension (L)
3y-pass hole closing temperature

34.5 (1.358) — normal temperature
[97 —103°C (207 — 217°F) or more]

njector

Zoil resistance
Non-turbo Q
Turbo &

13 - 16 at 20°C(68°F)
2 — 3 at 20°C(68°F)

Throttle position sensor
lesistance )

28 — 33 at 20°C (68°F)

dle speed control motor position sensor
- SOHC engine for TRUCK
esistance k)

NOTE

O.D.: Outer Diameter
I.D.: Inner Diameter

U.S.: Undersize Diameter
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4G6 ENGINE <1993> — Torque Specifications

11F:21

TORQUE SPECIFICATIONS

ile speed control servo bolt

Nm ft.lbs.

Generator and ignition system
Cooling fan 11 8
Fan clutch 11 8
Water pump pulley 1 8
Generator mounting bolt 23 17
Generator brace bolt 24 17
Generator pivot nut 14 10
Crankshaft pulley bolt 25 18
Spark plug 25 18
Ignition coil bolt

M6 14 10

M8 24 17
Distributor nut 1 8
Center cover bolt 3 2
Power transistor bolt 11 8
Crank angle sensor nut 19 14
Timing belt
Tensioner spring bolt 49 35
Tensioner pulley bolt 49 35
lensioner arm bolt 22 16
Auto tensioner bolt 24 17
dler pulley bolt — SOHC 36 26
dler pulley bolt — DOHC 38 27
Jil pump sprocket nut 55 40
-rankshaft bolt 120 87
lensioner “B" bolt 19 14
silent shaft sprocket bolt 46 33
~amshaft sprocket bolt 90 65
“iming belt rear cover — SOHC 16 VALVE

M8 14 10

M10 31 22
ingine support bracket bolt 45 33
‘uel and emission parts
‘GR valve -bolt 22 16
‘hrottle body stay bolt — DOHC 19 14
‘hrottle body bolt 19 14
‘uel pressagslator bolt 9 7
‘hrottle body
‘hrottle position sensor bolt 2 1.4

35 2.5
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11F-22 4G6 ENGINE <1993> — Torque Specifications

Nm ft.Ibs.

Intake manifold
Intake manifold bolt and nut 18 13
Intake manifold bolt (MI 0) and nut (MI 0)— DOHC 36 26
Intake manifold stay bolt — SOHC 22 16
Intake manifold stay bolt — DOHC 28 20
Intake manifold plenum bolt and nut 18 13
Intake manifold plenum stay bolt 18 13
Water outlet fitting bolt 19 14
Engine coolant temperature gauge unit 11 8
Engine coolant temperature sensor 30 22
Thermostat case nut 18 13
Exhaust manifold and water pump
il level gauge guide bolt

M8 14 10

M10 60 43
<eat protector bolt

M6 9 7

M8 14 10

M10 30 22
ixhaust manifold nut — SOHC 18 13
-xhaust manifold nut — DOHC 28 20

19 14

Air outlet fitting bolt

“urbocharger bolt and nut 60 43
ixhaust fitting bolt 60 43
Nater inlet pipe bolt 14 10
Nater pump bolt 14 10
Nater pipe “A” and “B” eye bolt 43 31
Yater pipe “A” bolt 11 8
Yater pipe “B” flare nut 45 33
Yater pipe bolt
M8 14 10
M6 1
Jl return pipe bolt 9 7
)il pipe
Cylinder head side 17 12
Turbocharger side 31 22
‘urbocharger
urbocharger waste gate actuator bolt 12 9
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4G6 ENGINE <1993> — Torque Specifications

11F:23

Nm ft.lbs.
Rocker arms and camshaft
Rocker cover bolt — SOHC 6
Rocker cover bolt — DOHC 3 2.2
Bearing cap bolt — SOHC
M8 x 25 24 17
M8 x 65 20 14
Bearing cap bolt - DOHC 20 14
Rocker shaft bolt 32 23
11 8

Oil delivery body

Cylinder head and valves
Cylinder head bolt

20 + 1/4 turns

145 + 114 turr

+1/4 turns + 1/4 turns

Front case, silent shaft and oil pan
Drain plug 40 29
Oil pan bolt 7 5
Oil screen bolt and nut 19 14
Check valve 33 24
Oil cooler bolt 43 31
Oil filter bracket bolt 19 14
Plug 24 17
Left silent shaft flange bolt 37 27
Front case bolt

M8 24 17

M10 31 22
il pressure switch 10 7
Jil cooler by-pass valve 55 40
3elief plug 45 33
Jil purggver  bolt 17 12
il pressure gauge unit 55 40
diston and connecting rod
“onnecting rod cap nut 20+1/4turns | 14.5 + 14 turn:
srankshaft, flywheel and drive plate
‘lywheel bolt 135 98
Jrive plate bolt 135 98
Jil seal case bolt 1 8
3earing cap bolt - SOHC 53 3 8
3earing cap bolt — DOHC 68 49
racket
-eft and right engine support bracket bolt 45 33
‘ront roll stopper bracket bolt 65 47
Year roll stopper bracket bolt 120 87
‘ront engine support bracket bolt 60 43

36 26

:xhaust pipe support bracket bolt
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11 F-24 4G6 ENGINE <1993> — Sealant

SEALANT

Specified sealant

Quantity

Rocker cover

Semi-circular packing
Engine support bracket bolt
Oil pan gasket

Water outlet fitting

Engine coolant temperature gauge unit
Engine coolant temperature sensor

Oil pressure switch
Oil pressure gauge unit
Rear oil seal case

3M ATD Part No. 8660 or equivalent
3M ATD Part No. 8660 or equivalent
3M ATD Part No. 8660 or equivalent

MITSUBISHI GENUINE PART
MD970389 or equivalent

MITSUBISHI GENUINE PART
MD970389 or equivalent

3M ATD Part No. 8660 or equivalent

3M Nut Locking Part No. 4171
or equivalent

3M ATD Part No. 8660 or equivalent
3M ATD Part No. 8660 or equivalent

MITSUBISHI GENUINE PART
MD970389 or equivalent

As
As
As
As

As

As
As

As

required
required
required
required

required

required
required

required

As required

As

required
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4G6 ENGINE <1993> —~ Special Tools

11F:25

SPECIAL TOOLS

bearing puller

Tool Number and Supersession Application
tool name
MB990767 MB990767-01 Holding camshaft sprocket when loosening
: or torquing bolt.
EQ% nge Use with MIT308239 | Tt SOHC engine only
Use with
MD998719
MB990938 MB990938-01 Installation of crankshaft rear oil seal
Handle
Use with
MD998776
MD998162 MD998162-01 Removal and installation of front case cap
Plug wrench plug
MD998285 MD898285-01 installation of crankshaft front oil seal
Crankshaft front
oil seal guide
MD998371 MD998371-01 Removal of silent shaft rear
Silent shaft Use with MIT304204

MDg98372

Silent shaft
bearing puller

MDg98372-01
Use with MiT304204

Removal of silent shaft rear

MD998374 MD998374-01 Removal and installation of rear bearing
Bearing installer

stopper

MDQ98375 MD998375-01 Installation of crankshaft front oil seal

Crankshaft front
oil seal installer

MD998440

Leak-down
tester

Leak-down test of lash adjuster
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4G6 ENGINE <1993> — Special Tools

Air bleed wire

Tool Number and Supersession Application
tool name
MD998441 Air bleeding of lash adjuster
Lash adjuster For SOHC engine only
@ retainer
MD998442 Air bleed of lash adjuster

MD998443 MD998443-01 Supporting of the lash adjuster to prevent it
. from falling when rocker shaft assembly is
hg%t:ara(%]yster removed or installed
For SOHC engine only
MD998705 MD998373-0 1 Installation of silent shaft bearing
Silent shaft
< bearing installer
&)
MD998713 MD998713-01 Installation of camshaft oil seal
Camshatft oil
C\ﬁ@ seal installer
MD998719 MIT308239 Holding camshaft sprocket when loosening
Pulley holding or torquing bolt
M pins (2) For SOHC engine only
MD998727 Removal of oil pan
Oil pan
remover
MD998729 MD998729-01 Installation of valve stem seal
Valve stem For SOHC 8 valve engine only
seal installer
MDQ98737 MD998737-01 Installation of valve stem seal
Valve stem For DOHC engine only
" seal installer
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4G6 ENGINE <1993> — Special Tools

| Tool Number and Supersession Application
tool name
MD998767 MD998752-01 Installation of auto tensioner
Tension pulley
wrench

AnMNaaQ 7779 Cnamnracceinn nf valve enring
IVIL/ IO T T £ \JUIIIVIU\)\JIUII\JI vaIvw op lllv
Valve spring
compressor

/) MD998774 Installation of valve steam seal
Value ctanmm For SOHC 16 valve engine only
vdalve siedln ~ ’
seal installer

AMDYQQQT77R
VILVIJ30/7 /70U

Crankshaft rear
oil seal installer

Use with
MB890938

MD998778

Crankshaft
sprocket puller

Removal of crankshaft sprocket

MD998779

Sprocket
stopper

Supporting silent shaft sprocket

mm©
Co (®
a_ ()

MD998780

Piston pin
setting tool

MIT21 6941

Removal and installation of piston pin

{

MD998781

Flywheel
stopper

Supporting flywheel and drive plate

TSB Revision
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11 F-28 4G6 ENGINE <1993> — Generator and lanition Svstem

GENERATOR AND IGNITION SYSTEM
REMOVAL AND INSTALLATION — SOHC 8 VALVE

@97
25 Nm

23 Nm
7feibs.  C tibs

14 Nm 17 ft.lbs.

10 ft.lbs.

11Nm 13
8 ft.lbs.

Removal steps

#D4 1. Drive belt

2. Cooling fan

3. Fan clutch

4. Water pump pulley

5. Power steering pump pulley

6. Generator brace

7. Generator

8. Crankshaft pulley

9. Spark plug cable

10. Spark plug

11. High tension cable

12. Ignition coil and ignition power transistor
»A¢ 13 Distributor

6EN0654
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4G6 ENGINE <1993> — Generator and Ignition System 11F-29

REMOVAL AND INSTALLATION — SOHC 16 VALVE

18 ft.Ibs.

Removal steps

#D¢ 1. Drive belt
2. Water pump pulley

3. Power steering pump pulley
4. Generator brace

5. Generator

6. Crankshaft pulley

7. Spark plug cable

8. Spark plug

#B4¢ 9. Distributor

BEN0655
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11F-30 4G6 ENGINE <1993> _ Generator and Ignition System

REMOVAL AND INSTALLATION - DOHC

Removal steps

#D4 1 Drive belt
%. \éVater pump pulley i
. Power steering pump pulley .
4. Generator brace 9. Spark plug
5. Generator
6. Crankshaft pulley

25 Nm
18 ft.lbs.

19 Nm
14 ft.Ibs.

11 Nm
8 ft.lbs.

10
i
24 Nm
17 ft.lbs
7. Center cover
8. Spark plug cable
10. Ignition power transistor
11 Ignition coil
#C4 12. Crankshaft position sensor
BEN0B56
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4G6 ENGINE <1993> — Generator and Ignition System

11F-31

/
—,

——Gear's mating

e mark D
'~ Housing’s N

marks.

6EN0594

/,/.\.\( .’
Housing's
mating mark
BN

BEN0599

9ENO0103

INSTALLATION SERVICE POINTS

#A¢ DISTRIBUTOR INSTALLATION

(1) Turn the crankshaft so that the No. 1 cylinder is at top dead
center.
(2) Align the distributor housing and gear mating marks.

(2) Install the distributor to the engine while aligning the fine
cut (groove or projection) of the distributor’s installation
flange with the center of the distributor installation stud.

B¢ DISTRIBUTOR ASSEMBLY INSTALLATION

(1) Turn the crankshaft to bring No. 1 cylinder to the top dead
center on compression stroke.

(2) Align the mating marks on the distributor housing with that
of the coupling key.

(3) Install the distributor assembly on the engine while aligning
the stud bolt used for securing the distributor with the slot
in the mounting flange of the distributor.

#C¢ CRANKSHAFT POSITION SENSOR INSTALLATION

(1) Turn the crankshaft so that the No. 1cylinder is at top dead
center.

(2) Align the punch mark on the crankshaft position sensor
housing with the notch in plate.

(3) Install the crankshaft position sensor on the cylinder head.
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11F-32 4G6 ENGINE <1993> — Generator and Ignition_System

/ ‘96,6 #D¢ DRIVE BELT TENSION ADJUSTMENT
ADJUSTER TYPE

(1) Adjust belt deflection to standard value. Turn adjusting bolt
clockwise to increase the belt tension and turn adjusting
bolt counterclockwise to decrease the belt tension.

@) \ Standard value:

V-ribbed type belt
New belt 75 = 9.0 mm (.30 —.35 in))
Used belt 8.0 mm (.32 in))

(NI 1EN0291 V-type belt 7.0 — 10.0 mm (.28 —.39 in.)

Generator
puliey
6EN0535

When using tension gauge for V-ribbed belt only.

Standard value:
New belt 500 — 700 N (110 — 154 Ibs.)
Used belt 400 N (88 Ibs.)

(2) Tighten the lock bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

6EN0596

BRACE BOLT TYPE

\é\t’fﬂg pump (1) Move generator to adjust belt deflection to standard value.

yp Standard value:
V-ribbed type belt
New belt 7.5 — 9.0 mm (.30 -.35 in))
Used belt 8.0 mm (.32 in.)
V-type belt 7.0 — 10.0 mm (.28 —-.39 in))

Generator brace bolt

GeneratorApulley When using tension gauge for V-ribbed belt only.
Pivot bolt Standard value:
Crankshaft pulley 6ENO593 New belt 500 — 700 N (110 ~ 154 Ibs.)

Used belt 400 N (88 Ibs.}

100N Water pump pulle
(22 1bs.) Rmp pHiey

(2) Tighten the brace bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

Generator
pulley

Crankshaft pultey

B6EN05G9t
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4G6 ENGINE <1993> — Timing Belt 11F-33

TIMING BELT
REMOVAL AND INSTALLATION — SOHC 8 VALVE

14 Nm
10 ft.lbs.

87 ft.lbs.

Removal steps

2 1. Timing belt front upper cover
2. Timing belt front lower cover
QAL PN¢ 3. Timing belt
#»K¢ 4. Tensioner spring
K¢ 5. Tensioner pulley
4DD 94 6. Oil pump sprocket
QE) pl¢ 7. Crankshaft bolt
QFp 8. Crankshaft sprocket
9. Flange
10. Tensioner “B”
QG $H4 11. Timing belt “B”
¢H) G4 12. Silent shaft sprocket
»F4 13. Spacer
4] o} 14. Crankshaft sprocket “B”
4J #A4 15.Camshaft sprocket bolt
16. Camshaft sprocket
17. Timing belt rear cover

6EN0657
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11F-34 4G6 ENGINE <1993> — Timina Belt

REMOVAL AND INSTALLATION — SOHC 16 VALVE

45 Nm
33 ft.lbs.

14 Nm
\ 10 ft.lbs. 3
EX A
21Nm 90Nm
19 Nm 1 15%hs. 65 ft.Ibs.
a | 5 |
®
36 Nm
26 ft.Ibs

LQ iy

9 10T 8
7 I 55 Nm Removal steps
120Nm 40 ft.Ibs. 1. Timing belt front upper cover
87 ft.Ibs. 2. Timing belt front lower cover

¢Bp #04 3. Timing belt
#M¢ 4. Tensioner pulley
6 5. Tensioner arm

#L¢ 6. Auto tensioner
2  17ftlbs. 7. Idler pulley
DD 4 8. Oil pump sprocket
GED #l4 109, Crankshalt Crankshaft sprocket bolt
QFp
11. Flange
12. Tensioner “B”
¢Ge pH4 13. Timing belt “B”
QH) »Ge 14. Silent shaft sprocket
#F¢ 15. Spacer
4 16. Crankshaft sprocket “B”
#C4¢ 17. Engine support bracket
¢Jdo pA4 18. Camshaft sprocket bolt
19. Camshaft sprocket,
20. Timing belt rear cover

B6EN0658
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REMOVAL AND INSTALLATION — DOHC

14

6 49Nm TGN
saNm | 35ftibs. | & WA
T 17ftlbs 4
75 éTQ / 33 ft.Ibs.
%%fl\tl_';;,s_ Removal steps
38 Nm 14 ft.Ibs. 1. Timing belt front upper cover
27 ft.Ibs. 1" 2. Timing belt front lower cover
7 GG #P4 3. Timing belt
#M¢ 4. Tensioner pulley
5. Tensioner arm
8 #pL¢ 6. Auto tensioner
7. Idler pulley
10 Zglf“tlﬂy 4D #J4 8. Oil pump sprocket
20 Nm DS GE) #l4 9. Crankshaft bolt
7 ft.lbs. GFp) 10. Crankshaft sprocket
11. Flange

12. Tensioner “B”
¢G) $H4 13. Timing belt “B”
¢HD »G4 14. Silent shaft sprocket
#F4 15. Spacer
a 16. Crankshaft sprocket “B”
#»E4 17. Rocker cover
#D¢ 18. Semi-circular packing
#C4 19. Engine support bracket
<Ko #B4 20. Camshaft sprocket bolt
21. Camshaft sprocket
22. Timing belt rear right cover
23. Timing belt rear left upper cover
24. Timing belt rear left lower cover

6EN0659
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4G6 ENGINE <1993> - Timing Belt

{i

|
JE
v

. Tensioner
[ -

\

Bracket hook

R

B6EN0661

B6EN0663

REMOVAL SERVICE POINTS
JA) TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.

NOTE
(1) Water or oil on the belt shorten its life drastically, so the

removed timing belt, sprocket, and tensioner must be
free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part check front case oil
seals, camshaft oil seal and water pump for leaks.

(2) Back off the tensioner spring mounting bolt three turns.

(3) Pinching the end of the tensioner spring on the tensioner
side with pliers, unhook it from the bracket hook on the
tensioner to free the tensioner spring.

(4) Loosen the tensioner mounting bolt and remove the timing
belt.

4B TIMING BELT REMOVAL
(1) Mark belt running direction for reinstallation.

NOTE

(1) Water or oil on the belt shorten its life drastically, so the
removed timing belt, sprocket, and tensioner must be
free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part check front case oil
seals, camshaft oil seal and water pump for leaks.

@6 TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.

NOTE

(1) Water or oil on the belt shorten its life drastically, so the
removed timing belt, sprocket, and tensioner must be
free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part check front case oil
seals, camshaft oil seal and water pump for leaks.

¢D) OIL PUMP SPROCKET REMOVAL
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4G6 ENGINE <1993> - Timing Belt 11F-37

6EN0637

QE) CRANKSHAFT BOLT LOOSENING

@F) CRANKSHAFT SPROCKET REMOVAL

¢G) TIMING BELT “B” REMOVAL

(1) Make a mark on the back of the timing belt indicating the
direction of rotation so- it may be reassembled in the same

direction if it is to be reused.

NOTE
(1) Water or oil on the belt shortens its life drastically, so

the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part check front case oll
seals, camshaft oil seal and water pump for leaks.

QHD SILENT SHAFT SPROCKET REMOVAL

@gl) CRANKSHAFT SPROCKET “B” REMOVAL

TSB Revision ]




11 F-38 4G6 ENGINE <1993> — Timing Belt

\ — MIT308239  [—1~ GO CAMSHAFT SPROCKET BOLT LOOSENING
N 4
\ Ll |

T
\ \/ '(/‘ l'
\‘ \\ MBg90767:01,

{ - BENOB17

4Kd> CAMSHAFT SPROCKET BOLT LOOSENING

(1) Using a wrench, hold the camshaft at its hexagon (between
the No. 2 and No. 3 journals) and remove the camshaft
sprocket bolt.

Caution
Locking the camshaft sprocket with a tool damages the
sprocket.

(2) Remove the camshaft sprockets.

INSPECTION
TIMING BELT
- Replace belt if any of the following conditions exist.

(1) Hardening of back rubber.
Back side is glossy without.resilience and leaves no indent
when pressed with fingernail.

8EN0OO6

Cracks (2) Cracks on rubber back.

(3) Cracks or peeling of canvas.
(4) Cracks on rib root.

(5) Cracks on belt sides.

~
/ 5

Peeling

1ENOQ24¢
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4G6 ENGINE <1993>— Timing Belt 11F-39

Roundededge

Abnormal wear
(Fluffy strand)

8ENO067

Rubber exposed

Tooth missing
and canvas fiber
exposed

Brass or
aluminum jaws

8EN0068
4
Ty
Plug
BEN0280
12mm
. (47in)
LY
O
O
6EN0O16
Plug

6EN0403

| >~p)

ain Washer Brass or
aluminum aWs

(6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.

(7) Abnormal wear on teeth.
(8) Missing tooth.

AUTO TENSIONER

(1) Check the auto tensioner for possible leaks and replace as

necessary.
(2) Check the rod end for wear or damage and replace as
necessary.

(3) Measure the rod protrusion. If it is out of specification,
replace the auto tensioner.

Standard value: 12 mm (.47 in.)

(4) Clamp the auto tensioner in a vise with soft jaws.

Caution

The plug at the bottom of the auto tensioner protrudes.
Insert a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

{5) Turning the vise handle, push in the auto tensioner rod.
If the rod can be easily retracted, replace the auto
tensioner. You should feel a fair amount of resistance when

pushing the rod in.
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4G6 ENG

INE <1993> — Timina Belt

. ——=MIT308239

— \“"“’\"""‘

i @ \““/y > \///<
VT O s
O

LN b r\'
J 7
"‘ \ ‘\ ‘,Avﬁ ,
__ D | N ‘ q \ \‘
MB998767-01 [ B
L S A &~ 6EN0535
Hexagon T,’ g

6EN0740)

INSTALLATION SERVICE POINTS
PA¢ CAMSHAFT SPROCKET TIGHTENING

#B¢ CAMSHAFT SPROCKETS TIGHTENING

(1) Using a wrench, hold the camshatft at its hexagon (between

the No. 2 and No. 3 journals) and tighten the bolt to the
specification.

Caution

Locking the camshaft sprocket with a tool damages the
sprocket.

»C¢ ENGINE SUPPORT BRACKET INSTALLATION
(1) Coat the bolts illustrated with sealant before tightening.

Specified sealant:
3M ATD Part No. 8660 or equivalent
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4G6 ENGINE <1993> — Timing Belt

11F-41

Apply sealant

/

DENO0053

10 mm (.39 in.) -~ Apply sealant

10 mm

Semi-circular (.391n.)
packing
) ~
Cylinder head 3EN0O44

#D¢ SEALANT APPLICATION ON SEMI-CIRCULAR

PACKING

Specified sealant: 3M ATD Part No. 8660 or equiva-

lent
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11 F-42 4G6 ENGINE <1993> — Timing Belt

PE4 SEALANT APPLICATION ON ROCKER COVER
Apply sealant to the areas indicated in the illustration.
Specified sealant: 3M ATD Part No. 8660 or equivalent

10 mm ]
{(39in)”

10 mm
(.39in.)

Apply sealant

B6EN0396

®F¢ SPACER INSTALLATION

Spacer %) Oil seal
l ' (1) Install the spacer with the chamfered end toward the oil
! seal.

-

\ Silent

Chamfer shaft

6ENO061 5|

@V}\\'\‘/ #G4¢ SILENT SHAFT SPROCKET INSTALLATION
\
@Mogggm

i

NN
(® 6ENO063E
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4G6 ENGINE <1993> ~ Timing Belt

11F-43

Center of
tensioner \C

pulley Q enter of bolt; C 9
6EN0571

y
[

6EN0573

SN
\\
<X meﬁ

6ENO634

#H4 TIMING, BELT “B” INSTALLATION

(1) Align timing marks on the crankshaft sprocket “B” and
silent shaft sprocket with the marks on the front case
respectively.

(2) Install the timing belt “B” on the crankshaft sprocket “B”
and silent shaft sprocket. There should be no slack on the
tension side.

(3) Make sure that the relationship between the tensioner
pulley center and the bolt center is as shown in the
illustration.

(4) Move the tensioner “B” in the direction of arrow while
lifting with a finger to give a sufficient tension to the tension
side of timing belt. In this condition, tighten bolt to secure
tensioner “B”. When the bolt is tightened, use care to
prevent shaft from turning together. If shaft is turned
together, belt will be overtensioned.

(5) Check to ensure that timing marks on sprockets and front
case are in alignment.
(6) Press with index finger the center of span on tension side

of timing belt “B”. The bolt must deflect 5 — 7 mm (.20 —
.28 in.).

#l¢ CRANKSHAFT BOLT TIGHTENING

TSB Revision I
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6EN0564

/ Spring end

S
N

Tensioner
spacer

Spring end

Bolt
6EN0555,

Water pump
Tensioner

Plug

6EN0403

6EN0404

/ aluminum jaws

— o

B6EN0154

#¢ OIL PUMP SPROCKET INSTALLATION

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)
shaft] through the plug hole on the left side of the cylinder
block to block the left silent shaft.

(2) Install the oil pump sprocket.

(3) Apply a proper amount of engine oil to the bearing surfaces
of the nuts.

(4) Tighten the nuts to the specified torque.

PK¢ TENSIONER INSTALLATION

(1) Hook the tensioner spring ends to the water pump body
projection and tensioner bracket.

(2) Move tensioner fully toward water pump and tighten the
bolt and tensioner spacer.

PL¢ AUTO TENSIONER INSTALLATION

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.
(2) Clamp the auto-tensioner in the vise with soft jaws.

Caution

The plug at the bottom of the auto tensioner protrudes.
Insert a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

(3) Push in the rod little by little with the vise until the set hole
@ in the rod is aligned with the hole @ in the cylinder.

(4) Insert a wire [1.4 mm (.055 in.) in diameter] into the set
holes.
(5) Unclamp the auto tensioner from the vise.
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11F:45

B6EN0671

~

I

\

(6) Install the auto tensioner to front case and tighten to the
specified torque.

Caution
Leave the wire installed in the auto tensioner.

»M¢ TENSIONER PULLEY INSTALLATION

(1) Install the tensioner pulley in such direction that its two
small holes are arranged vertically.

PN¢ TIMING BELT INSTALLATION

(1) Check that the timing belt tensioner has been installed in
position. (See PK4)

(2) Align timing mark on camshaft sprocket with timing mark
on cylinder head.

(3) Align timing mark on crankshaft sprocket with timing mark
on front case.

(4) Align the timing mark on oil pump sprocket with its mating
mark.

Timing mark
1 <

s

o=

6EN0672
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(5)

(6)

(7)

Tensioner
6EN0O15
- 8
Timing mark (8)
Two teeth <
Timing mark
Timing belt
6EN0016

©)

B6ENO015

Remove the plug on cylinder block and insert a Phillips
screwdriver [shank diameter 8 mm (.31 in.)] through the
hole (Engine with silent shafts).

If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 — 25 mm (.8 — 1.0 in.), turn the oil pump sprocket
one turn and realign timing marks. Then check to ensure
that the screwdriver can be inserted 60 mm (2.4 in.) or
more. Keep the screwdriver inserted until installation of
timing belt is finished.

Install the timing belt on the crankshaft sprocket, oil pump
sprocket and camshaft sprocket in that order. There should
be no slack on the tension side.

Loosen the tensioner mounting bolt and tensioner spacer.

Turn the crankshaft clockwise by two teeth of camshaft
sprocket (or crankshaft sprocket).

Apply force to the tensioner in the direction shown by arrow
to make the belt engage completely with each sprocket.

(10)Tighten the tensioner attaching bolt, then tighten the

tensioner spacer.

Caution

If the tensioner spacer is tightened first, tensioner turns
as the tensioner spacer is tightened, resulting in an
excessive belt tension.
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==
il |

{ /\/;—‘\\ 6END673

N

ALY

timing marks

Bil pump sprocket N

AN

Screwdriver

6EN0564

(11 )Hold the center of the tension side span of the timing belt
(between the camshaft and oil pump sprockets) between
your thumb and index finger as shown. Then, make sure
that the clearance between the belt back surface and cover

is standard value.
Standard value: 14 mm (.55 in.)

$0¢ TIMING BELT INSTALLATION

(1) Check that the timing belt tensioner and spring have been
installed in position. (See »B4§)

(2) Align timing mark on camshaft sprocket with timing mark
on cylinder head.

(3) Align timing mark on crankshaft sprocket with timing mark
on front case.

(4) Align the timing mark on oil pump sprocket with its mating
mark.

(5) Remove the plug on cylinder block and insert a Phillips

screwdriver [shank diameter 8 mm (.31 in.)] through the
hole (Engine with silent shafts).
If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 — 25 mm (.8 — 1.0 in.), turn the oil pump sprocket
one turn and realign timing marks. Then check to ensure
that the screwdriver can be inserted 60 mm (2.4 in.) -or
more. Keep the screwdriver inserted until installation of
timing belt is finished.
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6EN0751

(6) Install the timing belt on the crankshaft sprocket, idler
pulley, camshaft sprocket, and tensioner pulley in that
order.

(7) Lift up the tensioner pulley in the direction of arrow and
tighten the center bolt.

(8) Check to see that all timing marks are lined up.

(9) Remove the screwdriver inserted in step (5) and fit the plug.

(10)Give the crankshaft a quarter counter-clockwise turn. Then,
turn it clockwise until the timing marks are lined up again.

(11)install the special tools, Socket Wrench and Torque
Wrench, on the tensioner pulley, and loosen the tensioner
pulley center bolt.

NOTE
If the special tool is not available, use a commercially
available torque wrench that is capable of measuring 0 - 3
Nm (0 — 2.2 ft.Ibs.).

(12)Torque to 2.6 — 2.8 Nm (1.88 — 2.03 ft.Ibs.) with the torque
wrench.

(13)Holding the tensioner pulley with the special tool and
torque wrench, tighten the center bolt to specification.

(14)After giving two clockwise turns to the crankshaft, let it
alone for approx. 15 minutes. Then, make sure that the auto
tensioner setting wire moves freely.

NOTE
If the wire does not move freely, repeat step (10) above
until it moves freely.

(15)Remove the auto tensioner setting wire.

(16)Measure the distance “A” (between the tensioner arm and
auto tensioner body).

Standard value: 3.8 — 45 mm (.15-.18 in))
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Camshaft

Dowel

pin Exhaust

sprocket

Intake Dowel

Cylinder head
top surface

6ENC284

Dowel pin

6°55°
N4
Timing mark \(9/ Timing mark
BEND11E
@@ 3 Timing mark t\zr <
= | iming
\mark
\ \\\ =

B6ENO563

Screwdriver

B6EN056¢4

»P4¢ TIMING BELT INSTALLATION
(1) Turn the two sprockets so that their dowel pins are located

on top. Then, align the timing marks facing each other with
the top surface of the cylinder head. When you let go of the
exhaust camshaft sprocket, it will rotate one tooth in the
counterclockwise direction. This should be taken into
account when installing the timing belt on the sprockets.

NOTE

The same camshaft sprocket is used for the intake and
exhaust camshafts and is provided with two timing marks.
When the sprocket is mounted on the exhaust camshatft,
use the timing mark on the right with the dowel pin hole on
top. For the intake camshaft sprocket, use the one on the
left with the dowel pin hole on top.

(2) Align the crankshaft sprocket timing mark.
(3) Align the oil pump sprocket timing mark (Engine with silent

shafts).

(4) Insert a Phillips screwdriver [shank diameter 8 mm (.31in.)]

through the ‘hole (Engine with silent shafts).

If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 — 25 mm (.8 — 1.0 in.), turn the oil pump sprocket
one turn and realign timing marks. Then check to ensure
that the screwdriver can be inserted 60 mm (2.4 in.) or
more. Keep the screwdriver inserted until the installation of
the timing belt is finished.

NOTE
Step (4) is performed to ensure that the oil pump sprocket
is correctly positioned with reference to the silent shafts.
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(5) Thread the timing belt over the intake side camshaft
sprocket and fix it at indicated position by a clip.

oy
Tensioner _¢,
pulley

N
o [0
Crankshaft (o
sprocket ‘

Oil pump
sprocket

N

6EN0394

(6) Thread the timing belt over the exhaust side sprocket,

aligning the timing marks with the cylinder head top surface
using two wrenches.

(7) Fix the belt at indicated position by a clip.

(8) Thread the timing belt over the idler pulley, the oil pump

sprocket, the crankshaft sprocket and the tensioner pulley
in the order shown.

(9) Remove the two clips.

Tensioner
pulley

(10)Lift up the tensioner pulley in the direction of arrow and
tighten the center bolt.

(11)Check to see that all timing marks are lined up.

(12)Remove the screwdriver inserted in step (4) and fit the plug.
(Engine with silent shafts)

(13)Give the crankshaft a quarter counter-clockwise turn. Then,
turn it clockwise until the timing marks are lined up again.
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M
-0

B6EN0174

B6EN028E

(14)Install the special tools, Socket Wrench and Torque
Wrench, on the tensioner pulley, and loosen the tensioner
pulley center bolt.

NOTE
If the special tool is not available, use a commercially
available torque wrench that is capable of measuring 0 — 3
Nm (0 — 2.2 ft.lbs.).

(15)Torque to 2.6 — 2.8 Nm (1.88 — 2.03 ft.Ibs.) with the torque
wrench.

(16)Holding the tensioner pulley with the special tool and
torque wrench, tighten the center bolt to specification.

(17)After giving two clockwise turns to the crankshaft, let it
alone for approx. 15 minutes. Then, make sure that the auto
tensioner setting wire moves freely.

NOTE
If the wire does not move freely, repeat step (13) above
until it moves freely.

(18)Remove the auto tensioner setting wire.

(19)Measure the distance “A” (between the tensioner arm and
auto tensioner body).

Standard value: 3.8 — 4.5 mm (.15-.18 in.)
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FUEL AND EMISSION CONTROL PARTS
REMOVAL AND INSTALLATION — SOHC for GALANT/EXPO/EXP LRv

Removal steps

. Throttle body
. Throttle body gasket
EGR valve
. EGR valve gasket
EGR temp sensor — For California
. Injectors and delivery pipe
Insulator

PNOTRWN =

. Fuel pressure regulator
. O-ring
10. Insulator
#A¢ 11. Injector clip
#B¢ 12. Injectors
13. O-ring
14. Grommet
15. Fuel ralil

b4
(<]
E 3
[de]

6ENO676

TSB Revision




4G6 ENGINE <1993> — Fuel and Emission Control Parts
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REMOVAL AND INSTALLATION = SOHC for TRUCK

»Ce
»B¢

=
B w

H,_‘_\
_OvwoNoOULWN -

12 Nm

g—'s ft.Ibs.

7 ftlbs.— ¢

Removal steps

. Throttle body

. Throttle body gasket

. EGR valve

. EGR valve gasket

. EGR temp sensor- For California
. Injectors and fuel rall

Insulator

. Fuel pressure regulator

O-ring

. Insulator
. Injectors
2.
. Grommet
. Fuel ralil

O-ring

22 Nm
16 ft.Ibs.

—_11Nm
8 ft.Ibs.

B6EN0677
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REMOVAL AND

©ONPUTAWN R

»B¢ 12.
13.
14.
15.

INSTALLATION - DOHC

Removal steps
. Throttle body stay

Throttle body

. Throttle body gasket

EGR valve

. EGR valve gasket

EGR temp sensor — For California

. Injectors and fuel rail

. Insulator

. Fuel pressure regulator

»Cq 10.
11. Insulator

O-ring

Injectors
O-ring
Grommet
Fuel rail

12 Nm
9 ft.lbs.

19 Nm
14 ft.lbs.

22 Nm
16 ft.lbs.

y

11 Nm
8 ft.lbs.

6EN0678
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6EM038¢

B6FU192C

530HC - 16VALVE

Grommet

1 ENO25(

BENO520

INSPECTION
EGR VALVE

(1) Check EGR valve for sticking or carbon deposits.

If such conditions exist, clean or replace EGR valve.

(2) Connect a hand vacuum pump to the nipple of EGR valve
and plug other nipple.

(3) Apply a vacuum of 500 mmHg (19.7 in. Hg) to make sure
that a vacuum is maintained. If there is a leak, replace the
EGR valve. In addition, check the valve for its opening and
closing by applying and removing a vacuum.

INJECTORS
(1) Using an ohmmeter (circuit tester), test for continuity
between terminals of injector; the circuit should be closed.
If failure is detected, replace the injector.
Standard value:
Non-turbo 13 - 16 Q [at 20°C (68°F)]
Turbo 2 - 30 [at 20°C (68°F)]

INSTALLATION SERVICE POINTS
#A¢ INJECTORS / INJECTOR CLIP INSTALLATION

(1) Before installing an injector the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in

installation.

(2) Install injector top end into fuel rail. Be careful not to
damage O-ring during installation.

(3) Install injector clip by sliding open end onto injector and
onto the fuel rail.

B¢ INJECTOR INSTALLATION

(1) Before installing an injector the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

TSB Revision




11 F-56 4G6 ENGINE <1993> — Fuel and Emission Control Parts

DOHC (2) Install injector top end into fuel rail.
Be careful not to damage the O-ring during installation.

Grommet

BENO521

‘C‘ FUEL PRESSURE REGULATOR INSTALLATION

(1) Before installing pressure regulator the O-ring must be
lubricated with a drop of clean engine O-ring to aid in
installation.
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THROTTLE BODY

DISASSEMBLY AND REASSEMBLY
SOHC - TRUCK -~ Federal

2Nm
1.4 ft.lbs.

Disassembly steps
GAD) BA4 1. Throttle position sensor
2. Speed control motor
3. Throttle valve set screw
#»B4 4. Throttle body
6FU1292

SOHC - TRUCK - California
SOHC - GALANT

2Nm

14ftibs——qn (T2
A

Disassembly steps

GAD A4 1. Throttle position sensor

GAD 2. Idle air control motor 3.5 Nm
3. Throttle valve set screw 2.5 ft.bs.

) 4. Throttle body BENO711
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SOHC —EXPO/EXPO LRV 1

2Nm

Disassembly steps 1.4 ft.Ibs.
1. Accelerator wire bracket
-EXPO/EXP LRV
GRS PA4 2. Throttle position sensor
GAD 3. Idle air control motor
4. Throttle valve set screw
6FU1857

GBY 5. Throttle body

@

2Nm
1.4 ft.lbs.

Disassembly steps

1. Dash pot 1
2. Hose } GALANT
3. Vacuum valve
GAD pA4 4. Throttle position sensor
GRD 5.1dle air control motor
6. Idle position switch
7. Adjusting nut
GBD) 8. Throttle body 6EN0712
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Yellow
Jlip
MD998463
7FU0
/ A White
A 5 clip
i
Ly @ e
Green clip
Idle air
control motor
| —
MD998463 7FU007¢

DISASSEMBLY SERVICE POINTS

JAD) THROTTLE POSITION SENSOR AND IDLE AIR
CONTROL MOTOR REMOVAL

(1) Do not disassemble the sensor and motor.
(2) Do not immerse solvent to clean the sensor and motor.
Clean them with shop towel.

@B THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

INSPECTION
IDLE AIR CONTROL MOTOR - DOHC
Checking the Coil Resistance

(1) Connect Test Harness to the motor connector.
(2) Measure the resistance between white clip of Test Harness
and red clip or blue clip.

Standard value: 28 — 33  at 20°C (68°F)

(3) Measure the resistance between green clip of the Test
Harness and yellow clip or black clip.
Standard value: 28 — 33 Q at 20°C (68°F)

Operational Check

(1) Connect Test Harness to the idle air control motor
connector.

(2) Connect the positive @ terminal of 6 volt battery to white
clip and green clip of Test Harness.
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(3)

7FU029¢

(4)

(1)

L1
B a
< (2)

1X2 3 4 5)(6

Motor position sensor
connector 6FU1252

Idle speed control
servo connector

1]

Holding the idle air control motor as shown in the
illustration, connect the negative © terminal of the power
supply to each clip as described in the following steps, and
check whether or not a vibrating feeling (a feeling of very
slight vibration of the stepper motor) is generated as a
result of the activation of the stepper motor.

(®) Connect the negative © terminal of the power supply to

the red and black clip.
(2 Connect the negative © terminal of the power supply to

the blue and black clip.
Connect the negative © terminal of the power supply to

the blue and yellow clip.
Connect the negative © terminal of the power supply to

the red and yellow clip.
Connect the negative © terminal of the power supply to

the red and black clip.
(® Repeat the tests in sequence from (&) to (.
If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.

@ ® @

MOTOR POSITION SENSOR - SOHC for TRUCK

Measure the resistance between terminals @) and ®
Standard value: 4 -6 k{
Disconnect the idle-speed control motor connector.

(3) Connect 6V DC between terminals G and G2 of the

idle-speed control motor connector, and then measure the

resistance between terminals (3 and () of the motor

position sensor connector when the idle-speed control

motor is activated (caused to expand and contract).

Standard value: It should decrease smoothly as the idle
speed control motor plunger con-
tracts.

Caution

Apply only a 6V DC or lower voltage. Application of
higher voltage could cause locking of the motor gears.

(4) If there is a deviation from the standard value, or if the

change is now smooth, replace the idle speed control
motor assembly.
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Throttle position sensor

6FU1858

6FU185¢)

Throttle position
sensor output

v /
fb, 2 (3)a)p
7/ \
Idle-position N

switch Throttle position
sensor power

Ground

7FLJ0535

REASSEMBLY SERVICE POINTS

#A¢ THROTTLE POSITION SENSOR INSTALLATION -
SOHC FOR EXPO

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.

(2) Turn the throttle position sensor 90" counterclockwise to
set it in position and tighten the screws.

(3) Connect the circuit tester between (1) (ground) and (3
(output), or between (3) (output) and @) (power). Then make
sure that the resistance changes smoothly when the
throttle valve is slowly moved to the fully open position.

(4) Check for continuity between terminals @ (closed throttle
position switch) and (@) (ground) with the throttle valve both
fully closed and fully open.

Continuity

| Throttle valve position I

[ Fully closed | Conductive |

6FU186C

| Fully open \ Non-conductive |

If there is not continuity with the throttle valve fully closed,
turn the throttle position sensor clockwise direction, and
then check again.

(5) If the above specifications are not met, replace TPS.

PA¢ THROTTLE POSITION SENSOR INSTALLATION -
GALANT, ECLIPSE, TRUCK

(1) Install the throttle position sensor to the throttle body as
shown in the illustration.
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(2) Turn the throttle position sensor 90" in the clockwise
direction to set it and tighten the screws.
0
@:[ =
©
e 5
"4
6FU1861
(3) Connect the circuit tester between @) (ground) and @
Throttle position (output), or between (2) (output) and (1) (power). Then,
sensor power Ground make sure that the resistance changes smoothly when the
\ / throttle valve is slowly moved to the fully open position.
— v
10900
Throttle position
sensor output
7FU0535
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INTAKE MANIFOLD
REMOVAL AND INSTALLATION — SOHC — 8 VALVE

13 ft.lbs.

9
19 Nm |
14 ft.lbs. ——° 2 3 30Nm >
6 | 22 t.bs. /
5 11 Nm ?
8 ft.ibs.
22 Nm
16 ft.Ibs.
13

Removal steps

1. Water hose
2. Water hose
#F¢ 3. Engine coolant temperature gauge unit
#»E4 4. Engine coolant temperature sensor
5. Water outlet fitting
»B¢ 6. Gasket
7. Thermostat
8. Thermostat housing
9. Gasket
10. Intake manifold plenum stay
11. Intake manifold plenum
12. Intake manifold plenum gasket
13. Intake manifold stay
14. Engine hanger
15. Intake manifold
16. Intake manifold gasket

6EN0679
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13 Nm
9 ft.lbs.

| 7
24Nm 5
18 ft.lbs. é 6
X & 9ftlbs.
30 Nm }
22 ftibs.- 4~ 8

Removal steps

1. Water hose
2. Water hose
»F4 3. Engine coolant temperature sensor
»E¢ 4. Engine coolant temperature gauge unit
D4 5. Water inlet fitting
6. Thermostat
7. Water outlet fitting
#C¢ 8. Thermostat housing
9. Intake manifold stay
10. Intake manifold
11. Intake manifold gasket

REMOVAL AND INSTALLATION — SOHC - 16 VALVE

13 ft.lbs.
%‘ 9
31 Nm
22 ft.lbs.

6EN0680
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11F-65

REMOVAL AND INSTALLATION ~ DOHC

19 Nm
14 ft.ibs.

b ST

To turboch 30Nm
{To turbocharger) N 11 Nm
4 ] 8 ft.lbs.

6 I
5
(To oil cooler) @CLEG ‘GL

I' ; ) LAY
l\\\ 36 Nm

@ e 26ftibs.
Removal steps l
1. Water hose :gfl\t"l?:
2. Water hose .Ibs. ,
3. Water hose (turbo) 12 %%'}ltnlibs.

4. Water hose (turbo)
#F¢ 5. Engine coolant temperature gauge unit
»E4 6. Engine coolant temperature sensor
7. Water outlet fitting
8. Gasket
9. Thermostat
#C4¢ 10. Thermostat case
11. Gasket
12. Intake manifold stay
#»A¢ 13. Intake manifold
14. Intake manifold gasket

6EN0480
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6IN0049

3mm{.12in.)
diameter
bead sealant

6EN0G81

SOHC - 16VALVE

3mmi(.12in.)
diameter
bead sealant

B6EN0682

Sealant

8C00012|

INSTALLATION SERVICE POINTS
PA¢ INTAKE MANIFOLD INSTALLATION — DOHC

(1) Tighten the intake manifold bolts, noting that the bolts
installed at the locations indicated in the illustration are
tightened to a different torque.

.B‘ WATER OUTLET FITTING GASKET INSTALLATION
(FOR RUBBER COATED METAL GASKET ONLY)

(1) install the water outlet fitting gasket with its “UP” mark
facing up (toward the water outlet fitting side).

#C4¢ SEALANT APPLICATION TO THEREMOSTAT
HOUSING

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or

equivalent

D¢ SEALANT APPLICATION TO WATER OUTLET
FITTING

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or

equivalent

PE4¢ SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent
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#PF¢ SEALANT APPLICATION TO ENGINE COOLANT
Sealant TEMPERATURE GAUGE UNIT

/ Specified sealant: 3M ATD Part No. 8660 or equivalent

il

7C0002;
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EXHAUST MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION = SOHC 8 VALVE

14 Nm
10 ft.Ibs.

30 Nm 4
22 ft.lbs.

18 Nm
13 ft.lbs.

14 Nm
10 ft.lbs.

Removal steps

1. Oxgen sensor-Federal
2. Oil level gauge
3. Qil level gauge guide
4. Heat protector
5. Engine hanger
6. Exhaust manifold
7. Exhaust manifold gasket
pA¢ 8. Water inlet pipe
pA¢ 9. O-ring
10. Water pump
11. Water pump gasket

B6EN0683
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REMOVAL AND INSTALLATION — SOHC - 16 VALVE

14 Nm
10 ft.1bs.

1—45 Nm
' 33 ft.lbs.

14 Nm
10 ft.lbs.

50 Nm
13 f‘t.lbs.——@b

3 10 ft.Ibs.

14 Nm
10 ft.lbs.

Removal steps

. Oxgen sensor-GALANT/EXPO Federal
. Oil level gauge
. Oil level gauge guide
. O-ring
. Heat protector
. Heat protector
-GALANT/EXPO.EXP LRV -Federal
. Engine hanger
. Exhaust manifold
: Exhaust manifold gasket
P»A¢10. Water inlet pipe
A4 11. O-ring
12. Water pump
13. Water pump gasket 6EN0684

O oo~ OO~ WN —
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11F-70 4G6 ENGINE <1993> — Exhaust Manifold and Water Pump

REMOVAL AND INSTALLATION — DOHC FOR NON-TURBO

14 Nm
10 ft.Ibs.
45 Nm
3 T—33 tt.ibs.
5

28 Nm 14 Nm
20 ft.Ibs. © 10 ft.Ibs.

14 Nm

60 Nm
43 ft.lbs. &

14 Nm
10 ft.lbs.

24 Nm
17 ft.Ibs. 12

Removal steps

. Oxygen sensor
. Oil level gauge
. Oil level gauge guide
O-ring
. Heat protector “A”
. Heat protector “B”
. Engine hanger
. Exhaust manifold
. Exhaust manifold gasket
#A¢ 10. Water inlet pipe
#A¢ 11. O-ring
12. Water pump
13. Gasket

OCO~NOUPWN -

6EN0685
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4G6 ENGINE <1993> — Exhaust Manifold and ‘Water Pump 11F-71

REMOVAL AND INSTALLATION — DOHC TURBO

14 Nm 43 Nm 14 Nm
60 Nm 10 ft.Ibs.

10 ft.Ibs. 43ft.lbs, 31ftibs. 45 Nm
14 Nm f / 33 ft.Ibs.
10 ft.lbs. @ &
/ ®

28 Nm

/'@Em— 20 ft.Ibs.

60 Nm
43 ft.lbs.

17 Nm
m 12 ft.Ibs.

14 ft.Ibs. L /
A ' 8
14 Nm @“* 15 11 Nm
10 ft.tbs. @ :Oj‘: 14 h Mo 8 ft.lbs.
e 14 Nm L

10 ft.lbs.

) 31Nm
/ 22 ft.Ibs.

23

16

)
8
31 ft.lbs
~—
6 12
N oang 0 ftibs
11 17 ft.Ibs.
9Nm
7 ft.lbs. 6
& 12
Removal steps
1. Oil level gauge 16. Oil pipe
2. Oil level gauge guide 17. Water pipe "A”
3. O-ring 18. Turbocharger
4. Heat protector “A” 19. Engine hanger
5. Heat protector “B” 20. Exhaust manifold
6. Exhaust fitting 21. Exhaust manifold gasket
7. Gasket 22. Water pipe
8. Air outlet fitting 23. Water hose
9. Gasket 24. Water hose
10. Water pipe “B” #A¢ 25. Water inlet pipe
11. Oil return pipe #A¢ 26. O-ring
12. Gasket 27. Generator brace
13. Turbocharger assembly 28. Water pump
14. Gasket 29. Gasket
15. Ring BEN0483
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11F-72

4G6 ENGINE <1993> - Exhaust Manifold and Water Pump

O-ring

6EN0594

INSTALLATION SERVICE POINT
#A¢ WATER PIPE/O-RING INSTALLATION
(1) Wet the O-ring (with water) to facilitate assembly.

Caution
Keep the O-ring free of oil or grease.
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4G6 ENGINE <1993>— Turbocharger 11F-73

TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

Disassembly steps

»Fe Inspection of turbocharger waste gate
actuator operation
1. Snap pin
2. Turbochargerwaste gate actuator
#E4¢ 3. Coupling
#D¢ 4. Turbine housing
#C¢ 5. Snap ring
#B4 6. Turbine wheel assembly
7. Compressor cover

»A¢ 8. O-ring 6IN0052
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4G6 ENGINE <1993> — Turbocharger

Traces for
contact

6INOO5E]

Oil passage

Turbine
wheel

Water passage

Compressor
wheel 3ENO173
O-ring
3EN0190

Dowel pin hole

Dowel pin

6IN0OB2

\/ Turbine
— wheel
assembly

Chamfered

Compressor
cover

6IN007C

INSPECTION

TURBINE HOUSING

(1) Check the housing for traces of contact with the turbine
wheel, cracks due to overheating, pitching, deformation
and other damage. Replace with a new turbine housing if
cracked.

(2) Operate the turbocharger waste gate valve lever manually
to check that the gate can be opened and closed smoothly.

COMPRESSOR COVER

(1) Check the compressor cover for traces of contact with the
compressor wheel and other damage.

TURBINE WHEEL ASSEMBLY

(1) Check the turbine and compressor wheel blades for bend,
burr, damage, corrosion and traces of contact on the back
side and replace if defective.

(2) Check the oil passage of the turbine wheel assembly for
deposit and clogging.

(3) In the case of water cooled type, check also the water

passage for deposit and clogging.
(4) Check the turbine wheel and compressor wheel for light
and smooth turning.

REASSEMBLY SERVICE POINTS
PA¢ O-RING INSTALLATION

(1) Apply a light coat of engine oil to a new O-ring and fit in the
turbine wheel assembly groove.

#»B¢ TURBINE WHEEL ASSEMBLY INSTALLATION

(1) Install the turbine wheel assembly to the compressor cover
in relation to the dowel pin.

Caution
Use care not to damage the blades of turbine wheel
and compressor wheel.

#C¢ SNAP RING INSTALLATION
(1) Fit the snap ring with its chamfered side facing up.

TSB Revision




4G6 ENGINE <1993>— Turbocharger 11 F-75

Coupling

6IN005E

6INO059

#»D¢ TURBINE HOUSING INSTALLATION
(1) Install the turbine housing in relation to the dowel pin.

Caution
Use care not to damage the blades of turbine wheel.

#E4€ COUPLING INSTALLATION
(1) Install the coupling and tighten to specified torque.

»F¢ TURBOCHARGER WASTE GATE ACTUATOR
OPERATION INSPECTION

(1) Using a tester, apply a pressure of approx. 72 kPa (10.3 psi)
to the actuator and make sure that the rod moves.

Caution
Do not apply a pressure of more than 85 kPa (12.4 psi)
to the actuator. Otherwise, the diaphragm may be
damaged. Never attempt to adjust the turbocharger
waste gate valve.
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11F-76 4G6 ENGINE <1993> — Rocker Arms and Camshaft

ROCKER ARMS AND CAMSHAFT
REMOVAL AND INSTALLATION - SOHC 8 VALVE

20 Nm

14 ft.lbs.
24 Nm

17 ftdbs.”

Removal steps

. Breather hose
.P.C.V. hose
. Oll filter cap
. Rocker cover
Gasket .
. Semi-circular packm?(
. Rocker arms and ro:ker shafts
. Rear bearing cap
. Rocker arm D
. Spring
. Bearing cap No. 4
. Rocker arm C
#D4¢ 13. Bearing cap No. 3
. Bearing cap No. 2
. Wave washer
. Right rocker shafts
#B@ 17. Left rocker shafts
. Front bearing cap
#F4 19. Lash adjuster
pl¢ 20. Oil seal

21. Camshaft

N

L

2
—
CWmND AW

b4
Q
L2
-
N —

- -
POO
= =
— — —
ok

—_
[e0]

6EN0523
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4G6 ENGINE <1993> — Rocker Arms and Camshaft 11F-77

REMOVAL AND INSTALLATION — SOHC 16 VALVE

32Nm
23 ft.Ibs.

18

Removal steps

. Breather hose
. P.C.V. hose
. Oil filler cap
. Rocker cover
. Rocker cover gasket
@ . Oil seal
PH¢ 7. Oil seal
I GAD pG4 8. Rocker arms and rocker arm shaft
7 GAD #G4 9. Rocker arms and rocker arm shaft
#»G4 10. Rocker shaft spring
11. Rocker arm A
12. Rocker arm B
13. Rocker arm shaft (Intake side)
#F4 14. Lash adjuster

15. Rocker arm C ]
16. Rocker arm shaft (Exhaust side)

#F¢ 17. Lash adjuster
18. Camshaft

OO WN

6EN0G86
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11F-78 4G6 ENGINE <1993> — Rocker Arms and Camshaft

REMOVAL AND INSTALLATION — DOHC

s | D g
ﬁm.f%%% |
B\

Removal steps

#E¢ 1. Bearing cap rear
#E4 2. Bearing cap front
#H¢ 3. Camshatft oil seal
#E4¢ 4. Bearing cap No. 5
#E¢ 5. Bearing cap No. 2
#E¢ 6. Bearing cap No. 4
#Eq 7. Bearing cap No. 3
PA¢ 8. Camshaft

9. Rocker arm
#F¢ 10. Lash adjuster

11. Oil delivery body

6EN0524
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4G6 ENGINE <1993> — Rocker Arms and Camshaft

11F-79

SOHC - 8VALVE
MD998443-01

9EN0058

Roller Tip

7EN0064

REMOVAL SERVICE POINT
GAD ROCKER ARMS AND ROCKER ARM SHAFTS
REMOVAL

(1) Before removing rocker arms and shafts assembly, install
the special tool as illustrated to prevent adjuster from

dropping.

INSPECTION
CAMSHAFT
(1) Measure the cam height.
SOHC mm (in.)
Identification mark | Standard value Limit
Intake
D 42.40 (1.6693) 41.90 (1.6496)
1.2 37.39 (1.4720) 36.89 {1.4524)
Exhaust
D 42.40 (1.6693) 41.90 (1.6496)
1.2 37.47 (1.4752) 36.97 (1.4555)
DOHC mm (in.)
Identification mark | Standard value Limit
Intake
A D 35.49 (1.3972) 34.99 (1.3776)
B.E 35.20 (1.3858) 34.70 (1.3661)
Exhaust
A 35.20 (1.3858) 34.70 (1.3661;
C 35.49 (1.3972) 34.99 (1.3776
NOTE

The camshaft identification mark is stamped on the
opposite end of the camshaft sprocket side.

ROCKER ARM

(1) Check the roller surface. If any dents, damage or seizure is
evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.
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4G6 ENGINE <1993> — Rocker Arms and Camshaft

Roller

BENO18E

LASH ADJUSTER LEAK DOWN TEST

Caution
1. The lash adjuster is a precision part. Keep it free from

dust and other foreign matter.

2. Do not disassemble lash adjuster.

3.

SOHC

Small wire

6EN057(

B6END421

When cleaning lash adjuster, use clean diesel fuel only.

(1) immerse the lash adjuster in clean diesel fuel.
(2) While lightly pushing down inner steel ball using the small

wire, move the plunger up and down four or five times to
bleed air.

Use of the retainer helps facilitate the air bleeding of the
rocker arm mounted type lash adjuster.

Remove the small wire and press the plunger. If the plunger
is hard to be pushed in, the lash adjuster is normal. If the
plunger can be pushed in all the way readily, bleed the lash
adjuster again and test again. If the plunger is still loose,
replace the lash adjuster.

Caution
Upon completion of air bleeding, hold lash adjuster
upright to prevent inside diesel fuel from spilling.
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4G6 ENGINE <1993>— Rocker Arms and Camshaft 11F-81

Division =1mm {.04in.) (4) After air bleeding, set lash adjuster on the special tool (Leak
down tester M D998440).

(5) After plunger has gone down somewhat (2—-.5 mm),
measure time taken for it to go down 1 mm. Replace if
measured time is out of specification.

Standard value: 4 — 20 seconds /1 mm (.04 in.)
[Diesel fuel at 15 —20°C (59 — 68°F)]

Lash adjuster

7EN043¢

DOHC Scale =1mm (.039in.)
MD998440 .—}-_
= ——
: Lash
~//adjuster
—1
\ BEN035
I
—
Lash
adjuster U Nut

l

6ENO35

_ REASSEMBLY SERVICE POINTS
®  camshatt sprocket side PA¢ CAMSHAFT INSTALLATION

(1) Apply engine oil to journals and cams of the camshafts.
Slit (2) Install the camshafts on the cylinder head.
3/ Use care not to confuse the intake camshaft with the

exhaust one. The intake camshaft has a slit on its rear end
for driving the crankshaft position sensor.

Intake side
camshaft 6EN028¢

(3) Install the crankshaft sprocket B or spacer and flange to an
end of the crankshaft, and turn the crankshaft until the
timing marks are lined up, setting No. 1 cylinder to the TDC.

(4) Set the camshafts so that their dowel pins are positioned at
top.

Dowel pin

BEN0401
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11F-82

4G6 ENGINE <1993> — Rocker Arms and Camshaft

Notch

Front bearing cap

6EN0575

Wave
washer

Front
bearing
cap

No. 1 intake
side rocker arm

B6ENO576]

Rocker cover

mounting bolt hole

Front mark

Identification mark

No. 2 No. 3

No. 4

B6EN002¢

1

b

N 4=————Cap number

L) =————= Symbol Identifying
intake or exhaust

6EN0464

O [oms (ome O

#B4 ROCKER SHAFTS INSTALLATION

(1) Insert the rocker arm shaft into the front bearing cap so that
the notch on the shaft faces up, and insert the installation
bolt without tightening it.

»C¢ WAVE WASHER INSTALLATION
(1) Install the wave washer in correct direction as shown.

#D4¢ CAMSHAFT BEARING CAPS IDENTIFICATION

(1) No. 3 bearing cap looks very similar to No. 2 and No. 4
bearing caps.
Use the identification marks shown at left for identification.

NOTE
No. 2 bearing cap is the same as No. 4 bearing cap.

(2) Install the bearing caps with their front marks pointing to
camshaft sprocket side.

#E€¢ BEARING CAPS INSTALLATION

(1) According to the identification mark stamped on top of each
bearing cap, install the caps to the cylinder head. Only “L”
or “R” is stamped on No. 1 bearing cap. Cap No. is stamped
on No. 2 to No. 5 bearing caps. No. 6 bearing cap has no
stamping.

I: For intake camshaft side
E: For exhaust camshaft side

(2) Tighten the bearing caps in the order shown two to three
times by torquing progressively.
Tighten to specification in the final sequence.

(3) Check to ensure that the rocker arm is held in position on
the lash adjuster and valve stem end.
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4G6 ENGINE <1993> — Rocker Arms and Camshaft

11F-83

6EN0421

SOHC

28/

6ENO0650

#F¢ LASH ADJUSTER INSTALLATION

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or 5
times while pushing down lightly on the check ball in order
to bleed out the air.

(3) Insert the lash adjuster to rocker arm, being careful not to
spill the diesel fuel. Then use the special tool to prevent
adjuster from falling while installing it.

»G4 ROCKER SHAFT SPRING INSTALLATION
ROCKER ARMS AND ROCKER ARM SHAFT

(1) Temporarily tighten the rocker shaft with the bolt so that all
rocker arms on the inlet valve side do not push the valves.

(2) Fit the rocker shaft spring from the above and position it so
that it is right angles to the plug guide.

NOTE
Install the rocker shaft spring before installing the exhaust
side rocker arms and rocker arm shatft.

(3) Remove the special tool for securing the lash adjuster.
(4) Make sure that the notch in the rocker arm shaft is in the
direction as illustrated.

»H¢ CAMSHAFT OIL SEAL INSTALLATION

[TSB Revision ]




11 F-84 4G6 EN

GINE <1993> — Rocker Arms and Camshaft

DOHC

P4 SEMI-CIRCULAR PACKING INSTALLATION

sealant Specified sealant:
3M ATD Part No. 8660 or equivalent

DEN0053

10 mm
~{(.39in.)

Apply sealant

Semi-circ g
packing ular Gasket rail of

cylinder head

10 mm
(.39in.)

B6EN0423
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CYLINDER HEAD AND VALVES
REMOVAL AND INSTALLATION - SOHC - 8VALVE

Removal steps

GAD #D4 1. Cylinder head bolt
2. Cylinder head assembly
»C¢ 3. Gasket
4. Retainer lock
5. Valve spring retainer
#B4¢ 6. Valve spring
7. Intake valve
8. Retainer lock
9. Valve spring retainer
#»B¢ 10. Valve sprin
11. Exhaust valve
¢B) pA4 12. Valve stem seal
13. Valve spring seat
4Bl pA4 14. Valve stem seal
15. Valve spring seat
16. Intake valve guide
17. Exhaust valve guide
18. intake valve seat
19. Exhaust valve seat
20. Cylinder head

w

B6EN0308
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11F-86 4G6 ENGINE <1993> — Cylinder Head and Valves

REMOVAL AND INSTALLATION — SOHC -16VALVE

Removal steps

AL #D4 1. Cylinder head bolt
2. Cylinder head assembly
. 3. Cylinder head gasket
4B) BG4 4. Retainer lock
5. Valve spring retainer
#B4 6. Valve spring
7. Intake valve
4BD $C4 8. Retainer lock
9. Valve spring retainer
#B¢ 10. Valve spring
11. Exhaust valve
GG pAQ 12. Valve stem seal
13. Valve spring seat
4Go pA¢ 14. Valve stem seal
15. Valve spring seat
16. Intake valve guide
17. Exhaust valve guide
18. Intake valve seat
19. Exhaust valve seat
20. Cylinder head
6EN0689

TSB Revision




4G6 ENGINE <1993> — Cylinder Head

and Valves

11F-87

REMOVAL AND INSTALLATION — DOHC

Removal steps

GAD pEQ 1. Cglinder head bolt
2. Cylinder head assembly
»04 3. Gasket
4B) $C4 4. Retainer lock
5. Valve spring retainer
»B4 6. Valve spring
7. Intake valve
@B #C4 8. Retainer lock
9. Valve spring retainer
#»B4 10. Valve spring
11. Exhaust valve
46O pA4 12. Valve stem seal
13. Valve spring seat
GC) pA4 14. Valve stem seal
15. Valve spring seat
16. Intake valve guide
17. Exhaust valve guide
18. Intake valve seat
19. Exhaust valve seat
20. Cylinder head

B6EN0196
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11F-88 4G6 ENGINE <1993> — Cylinder Head and Valves

SOHC - 8 VALVE REMOVAL SERVICE POINTS
PRECAUTION FOR REMOVED PARTS

(1) Keep removed parts in order according to the cylinder
number and intake/exhaust.

¢GA)  CYLINDER HEAD BOLTS REMOVAL

() Using the 12 mm — 12 points socket wrench, loosen the
cylinder head bolts. Loosen evenly, little by little.

[®)

wc.) ﬂ(
JU\Q & / N /

I BENO197
SOHC - 8VALVE o dB) RETAINER LOCK REMOVAL

(1) Store removed valves, springs and other parts, tagged to
indicate their cylinder No. and location for reassembly.

3
/ -.y-

>

. 9ENO0062
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4G6 ENGINE <1993> — Cylinder Head and Valves 11F-89

¢C VALVE STEM SEAL REMOVAL
(1) Do not reuse valve stem seal.

N / 9EN0063

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket surface for flathess by
using a straightedge and thickness gauge.
Standard value: 0.05 mm (.0020 in)
Limit: 0.2 mm (.008 in.)

(2) If the service limit is exceeded, correct to meet specifica-
tion.

(}\semﬁ

P
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11F-90

4G6 ENGINE <1993> — Cvlinder Head and Valves

Valve seat

tact .
contac Margin
AJ l

=

T6EN0542

Outof
- square

=T
B Free
B) height

1 EN0264

Grinding limit: *0.2 mm (.008 in.)
* Includes combined with cylinder block grinding.

Cylinder head height (Specification when new):
SOHC - 8VALVE
89.9 — 90.1 mm (3.539 ~ 3.547 in.)
SOHC - 16VALVE
119.9 - 120.1 mm (4.720 — 4.728 in.)
DOHC
131.9 — 132.1 mm (5.193 - 5.201 in.)

VALVE
(1) Check the valve face for correct contact. If incorrect, reface

using valve refacer. Valve seat contact should be main-
tained uniform at the center of valve face.

(2) If the margin exceeds the service limit, replace the valve.

Standard value:
SOHC - 8VALVE
Intake 1.2 mm (.047 in.)
Exhaust 2.0 mm (.079 in.)
SOHC -16VALVE
Intake 1.0 mm (.039 in.)
Exhaust 1.2 mm (.047 in.)
DOHC
Intake 1.0 mm (.039 in.)
Exhaust 1.5 mm (.059 in.)
Limit:
SOHC -8VALVE
Intake 0.7 mm (.028 in.)
Exhaust 1.5 mm (.059 in.)
SOHC -16VALVE
Intake 0.5 mm (.020 in.)
Exhaust 0.7 mm (.028 in.)
DOHC
Intake 0.7 mm (.028 in.)
Exhaust 1.0 mm (.039 in.)

VALVE SPRING
(1) Measure the free height of spring and, if it is smaller than

the limit, replace.

SOHC - 8VALVE

Identification color: White
Standard value: 49.8 mm (1.961 in.)
Limit: 48.8 mm (1.921 in.)

SOHC -16VALVE

Identification color: White
Standard value: 51.0 mm (2.008 in.)
Limit 50.0 mm (1.969 in.)

DOHC

Identification color: Blue
Standard value: 48.3 mm (1.902 in.)
Limit: 47.3 (1.862 in.)
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4G6 ENGINE <1993> — Cylinder Head and Valves 11F-91

Guide I.D. Guide O.D.

1EN027¢

)

B6ENO0491

0.5 -1 mm (.020—.039 in.)

VAZ

Cut away \
.

AR

0
(.

b5 —-1mm
020-.0391n.)

1ENQ274

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value:
SOHC 2° or less
DOHC 1.5” or less

Limit: Max. 4"

VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or
valve, or both.

Standard value:
SOHC - 8VALVE
Intake 0.02 — 0.06 mm (.0008 —.0024 in.)
Exhaust 0.05 — 0.09 mm (.0020 —.0035 in.)
SOHC -16VALVE
Intake 0.02 — 0.05 mm (.0008 —.0020 in.)
Exhaust 0.03 — 0.07 mm (.0012 —.0028 in.)
DOHC
Intake 0.02 — 0.05 mm (.0008 —.0020 in.)
Exhaust 0.05 - 0.09 mm (.0020 —.0035 in.)
Limit:
Intake 0.10 mm (.004 in.)
Exhaust 0.15 mm {(.006 in.)

VALVE SEAT RECONDITIONING PROCEDURE

(1) Before correcting the valve seat, check for clearance
between the valve guide and valve and, if necessary,
replace the valve guide.

(2) Using the special tool or seat grinder, correct to obtain the
specified seat width and angle.

(3) After correction, valve and valve seat should be lapped with
a lapping compound.

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced form the inside to thin the
wall thickness. Then, remove the valve seat.
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4G6 ENGINE <1993> — Cylinder Head and Valves

N NN
\\\\\\‘\\\\\\
Height of
seat ring
Oversize |.D. |
6EN0275
Removal Installation
Press Press
g g

Push rod

Valve
guide

B6ENO543

SOHC -"8VALVE

(2) Rebore the valve seat hole in the cylinder head to a selected
oversize valve seat diameter.

Seat ring hole diameter: See “Service Specifications”
on page 11F-14.

(3) Before fitting the valve seat, either heat the cylinder head
up to approximately 250°C (482°F) or cool the valve seat in
liquid nitrogen, to prevent the cylinder head bore from
galling.

(4) Using a valve seat cutter, correct the valve seat to the

specified width and angle.
See “VALVE SEAT RECONDITIONING PROCEDURE".

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Using the special tool and a press, remove the valve guide
toward cylinder head gasket surface.

(2) Rebore valve guide hole to the new oversize valve guide
outside diameter.

Valve guide hole diameter: See “Service Specifica-
tions” on page 11F-14.

NOTE
Do not install a valve guide of the same size again.

(3) Using the special tool, press-fit the valve guide, working
from the cylinder head top surface.

(4) After installing valve guides, insert new valves in them to
check for sliding condition.

(5) When valve guides have been replaced, check for valve
contact and correct valve seats as necessary.

INSTALLATION SERVICE POINTS
PA¢ VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat.

(2) The special tool must be used to install the valve stem seal.
Improper installation could result in oil leaking past the valve
guide.

Caution
Do not reuse the valve stem seal.
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4G6 ENGINE <1993> — Cylinder Head and Valves 11F-93

& e
SERACEN 6EN0206

Identification
color

Spring

Stem seal

Spring seat

6EN0437

N
998772

ENO653

#B¢ VALVE SPRINGS INSTALLATION

(1) Direct the valve spring end with identification color end
toward the spring retainer.

#C4 RETAINER LOCK INSTALLATION

(1) The valve spring, if excessively compressed, causes the
bottom end of retainer to be in contact with, and damage,
the stem seal.
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11 F-94 4G6 ENGINE <1993> — Cylinder Head and Valves

#D4 CYLINDER HEAD GASKET IDENTIFICATION

Identification mark o
Identification mark:

O O~O AGB3 63
D C03 AGBA ..o 64
Caution

Do not apply sealant to cylinder head gasket.

B6EN0545

®E¢ CYLINDER HEAD BOLT INSTALLATION

(1) When installing the cylinder head bolts, check that the
shank length of each bolt meets the limit. If the limit is
exceeded, replace the bolt.

Emﬂlﬂ||||||IHHI|||||I1|HL | Limit: Max.

SOHC - 8VALVE 120.4 mm (4.74 in.)
SOHC -16VALVE 99.4 mm (3.91 in.)
DOHC 99.4 mm (3.91 in.)

(2) Apply engine oil to the threaded portions of bolts and to the

9EN0783 washers.

(3) According to the tightening sequence, tighten the bolts to
the specified torque 80 Nm (58 ft.Ibs.) use with 12 mm — 12
points socket wrench.

(4) Loosen bolts completely.

(5) Torque bolts to 20 Nm (14.5 ft.lbs.)

(6) Tighten bolts 1/4 turns (90") more.

(7) Tighten bolts 1/4 turns (90”) additionally.

SOHC - 8VALVE

S

B=={

)
-~y

OO

6ENG696
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4G6 ENGINE <1993> — Front Case, Silent Shaft and Oil Pan 11F'9_5

FRONT CASE, SILENT SHAFT AND OIL PAN
REMOVAL AND INSTALLATION

33Nm.
22 ft.Ibs.

17 [fsbs- 14 ft.Ibs.
o 1 25
@\16[1‘] 9\ 10IM

15 \37 Nm
19 \
anm 14 45'Nm \ 27 ft.Ibs. - Nm
20 felpe, 33ftibs. 24 Nm 5 ft.lbs.
-10S. 17 ft.Ibs.
12
55 km.
40 ft.Ibs. NOTE
*: DOHC
**: Engine with turbocharger
Removal steps | fiter brack
o 19. Qil filter bracket
%o?."(f'c',to‘ﬁ;r bolt** 20. Oil filter bracket gasket
o.0il cooler* 21. Oil pump cover
4. Drain plug #D¢ 22. Oil pump driven gear
' i ¢ 23. Oil pump drive gear
5. Drain plua aasket # 24. Crankshaft front oil seal
T i » 25. Oil pump oil seal
8 Ol e asket #A¢ 26. Silent shaft oil seal
GB) #Le 9. Plug #J¢ 27. Front case
10. O-ring 28. Front case gasket
4Co #K4 11. Flange bolt 29. Silent shaft, left
12. Oil cooler by-pass valve 30. Silent shaft, right
#»F¢ 13. Oil pressure switch qDo #le 31. Silent shaft, front bearing
#E4 14. Oil pressure gauge unit GED pH4 32. Silent shaft, rear bearing, left
15. Relief plug GF) BG4 33. Silent shaft, rear bearing, right
16. Gasket 34. Check valve*
17 . Krliefsrning 35. Oil jet*
18. Relief plunger 36. Gasket* BEND97
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11 F-96 4G6 ENGINE <1993> - Front Case, Silent Shaft and Oil Pan

A=
A —— ;
% >/gc rewdriver

B6EN0563 6EN0564

bearing

3EN0166

REMOVAL SERVICE POINTS
dAD OIL PAN REMOVAL

(1) Remove all oil pan bolts.

(2) Drive in the service tool between the cylinder block and oil
pan.
NOTE
Never use a screwdriver or chisel, instead of the service
tool, as a deformed oil pan flange will result in oil leakage.

¢B) PLUG REMOVAL

(1) If the plug is too tight, hit the plug head with a hammer two
to three times, and the plug will be easily loosened.

@30 FLANGE BOLT REMOVAL

(1) Remove the plug on the side of cylinder block.
(2) Insert a Phillips screwdriver [shank diameter 8 mm (.32 in.)]
into the plug hole to lock the silent shaft.

(3) Loosen the flange bolt.

¢Dd SILENT SHAFT FRONT BEARING REMOVAL

Using the special tool, remove the silent shaft front bearing
from the cylinder block.

NOTE

Be sure to remove the front bearing first.

If it has not been removed, the Rear Bearing Puller cannot
be used.
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4G6 ENGINE <1993> — Front Case. Silent Shaft and Oil Pan

11F-97

Rear
bearing £

MIT304204

3EN0167

\

DENO0711

QED LEFT SILENT SHAFT REAR BEARING REMOVAL

Using the special tool, remove the left silent shaft rear
bearing from the cylinder block.

dF) REAR BEARING REMOVAL

Using the special tool, remove the right silent shaft rear
bearing from the cylinder block.

INSPECTION
FRONT CASE

(1) Check oil holes for clogging and clean if necessary.

(2) Check left silent shaft front bearing section for wear,
damage and seizure. If there is anything wrong with the
section, replace the front case.

(3) Check the front case for cracks and other damage. Replace
cracked or damaged front case.

OIL SEAL

(1) Check the oil seal lip for wear and damage. Replace oil seal
if necessary.

(2) Check the oil seal lip for deterioration. Replace oil seal if
necessary.

SILENT SHAFT

(1) Check oil holes for clogging.

(2) Check journal for seizure, damage and contact with bearing.
If there is anything wrong with the journal, replace silent
shaft, bearing or front case assembly.

(3) Check the silent shaft oil clearance. If the clearance is
excessively due to wear, replace the silent shaft bearing,
silent shaft or front case assembly.

Standard value:

Front
Right 0.03 — 0.06 mm (.0012 —.0024 in.)
Left 0.02 — 0.05 m m (.0008 — .0020 in.)
Rear
Right 0.05 — 0.09 mm (.0020 — .0036 in.)

Left 0.05 — 0.09 mm (.0020 —.0036 .in.)
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4G6 ENGINE <1993> — Front Case, Silent Shaft and Oil Pan

6LU0013

VAN

6EN0586

Socket wrench

Se”al V Y Front case

]

—E===t{"

B6ENO58(

¥ Socket
wrench

Oil seal

Front case

6EN0424

$

MDQ998375-01
Oil seal

Front case
%V 7
i @‘{/ =

L 6EN0579

OIL PUMP

(1) Assemble the oil pump gear to the front case and rotate it
to ensure smooth rotation with no looseness.

(2) Ensure that there is no ridge wear on the contact surface
between the front case and the gear surface of the oil pump
cover.

(3) Check the side clearance

Standard value:
Drive gear
Driven gear

0.06 - 0.14 mm (.0031-.0055 in.)
0.06 — 0.12 mm (.0024 —-.0047 in.)

OIL COOLER BYPASS VALVE
(ENGINE WITH AIR COOLING TYPE OIL COOLER)

(1) Make sure that the valve moves smoothly.
(2) Ensure that the dimension (L)} measures the standard value
under normal temperature and humidity.

Standard value (L): 34.5 (1.356 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in 100°C (212°F) oil.

Standard value (L): 40 mm (1.57 in.) or more

INSTALLATION SERVICE POINTS
PA¢ SILENT SHAFT OIL SEAL INSTALLATION

»B¢ OIL PUMP OIL SEAL INSTALLATION

#C¢ CRANKSHAFT FRONT OIL SEAL INSTALLATION

(1) Using the special tool, install the crankshaft front oil seal
into the front case.

EI'SB Revision J




4G6 ENGINE <1993> — Front Case, Silent Shaft and Oil Pan

11 F-99

N ()
o/

Apply sealant

3EN022

Apply sealant

9EN0094

MD998373-01
BEN058€

6EN0587

#D¢ OIL PUMP DRIVEN GEAR / OIL PUMP DRIVE GEAR
INSTALLATION

(1) Apply’ engine oil amply to the gears and line up the
alignment marks.

®PE4 SEALANT APPLICATION TO OIL PRESSURE GAUGE
UNIT

(1) Coat the threads of switch with sealant and install the
switch using the special tool.

Specified sealant: 3M ATD Part No. 8660 or equivalent
Caution

1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

#F¢ SEALANT APPLICATION TO OIL PRESSURE
SWITCH

(1) Coat the threads of switch with sealant and install the
switch using the special tool.

Specified sealant: 3M ATD Part No.8660 or equivalent
Caution

1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

#G4¢ RIGHT SILENT SHAFT REAR BEARING
INSTALLATION

(1) Apply engine oil to the outer surface of bearing.
(2) Using special tools, install right rear bearing. Make sure that
oil hole of bearing is aligned with oil hole of cylinder block.
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4G6 ENGINE <1993> — Front Case. Silent Shaft and Oil Pan

MD998374-01

MD3990938-01

MD998374-01
MD998373-01
; Rear
MB990938-01 bearing

6EN0578

MB990938-01

MD998373-01

Cylinder
block

S

>

i
MD998373-01
6EN0586

2
]

Bearing _ —~

MB990938-01 2 %\l
\ 7 //

~
7 N

®He LEFT SILENT SHAFT REAR BEARING
INSTALLATION

(1) Install the special tool (GUIDE PLATE) tool to the cylinder
block.

(2) Apply engine oil to the rear bearing outer circumference and
bearing hole in cylinder block.

(3) Using the special tool, install the rear bearing.
NOTE
The left rear bearing has no oil holes.

M4 SILENT SHAFT FRONT BEARING INSTALLATION
(1) Using special tools, install front bearing.

#J¢ FRONT CASE INSTALLATION

(1) Set the special tool on the front end of crankshaft and apply

a thin coat of engine oil to the outer circumference of the
special tool to install the front case.

[ TSB Revision




4G6 ENGINE <1993> — Front Case, Silent Shaft and Oil Pan 11F-101

B6EN0564

MD998162-01

(2) Install the front case assembly through a new front case
gasket and temporarily tighten the flange bolts (other than
those for tightening the filter bracket).

K¢ FLANGE BOLT INSTALLATION

(1) Insert a Phillips screwdriver into a hole in the left side of the
cylinder block to lock the silent shaft.

(2) Secure the oil pump driven gear onto the left silent shaft by
tightening the flange bolt to specified torque.

#L¢ PLUG INSTALLATION

(1) Install a new O-ring to the groove of front case.
(2) Using the special tool, install the plug and tighten to
specified torque.
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11F-102 4G6 ENGINE <1993> — Front Case, Silent Shaft and Oil Pan

PM¢ OIL PAN INSTALLATION

(1) Clean both mating surfaces of oil pan and cylinder block.
(2) Apply a 4 mm (.16 in.) wide bead of sealant to the entire
circumference of the oil pan flange.

Specified sealant:
MITSUBISHI GENUINE PART No. MD997110 or
equivalent

(3) The oil pan should be installed in 15 minutes after the
application of sealant.

Groove portion
Bolt hole
portion

6EN0213

(4) Note the difference in bolt lengths at the location shown.
4Em Crank pulley side

8 mm bolts

Qil pan viewed from lower side G6EN0449
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4G6 ENGINE <1993> — Piston and Connecting Rod 11F-103

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps
G4 1. Nut . 2
4AD) PF4 2. Connecting rod cap
#E¢ 3. Connecting rod bearing S 1
D¢ 4. Piston and connecting rod assembly
#E¢ 5. Connecting rod bearing
#C4 6. Piston ring No. 1
»C4 7. Piston ring No. 2
#B¢ 8. Qil ring
4B pAQ 9. Piston pin
10. Piston
11. Connecting rod
12.Bolt 6EN0526
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4G6 ENGINE <1993> — Piston and Connectinga Rod

Cylit number

7ENO0444

tool M1T216941

Piston pinsetting

REMOVAL SERVICE POINTS

QA) CONNECTING ROD CAP REMOVAL

(1) Mark the cylinder number on the side of the connecting rod
big end for correct reassembly.

(2) Keep the removed connecting rods, caps, and bearings in
order according to the cylinder number.

OB PISTON PIN REMOVAL

tem No. Part No. Description

l MIT310134 Base

2 MIT310136 Piston Support

3 MIT310137 Connecting Rod Guide Pin
4 MIT310138 Connecting Rod Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT310140 Piston Support

7 MIT310141 Connecting Rod Guide Pin
8 MIT310142 Piston Support

9 MIT48143 Press Pin

10 216943 Stop Screw

1 10396 Nut

Base —_|

®
7ENQ42E
Press pin
Piston pin
yr Fr(‘);t mark
‘ront mark
IR_S\ j

Connecting rod
guide pin

7EN042¢

(2) Select the correct piston support for your application (See
above). Fit the piston support onto the base. Place the base
on press support blocks.

(3) Insert the press pin through the piston pin hole. Select the
correct connecting rod guide pin (See above). Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in Figure 4, insert the
guide pin through the hole in the piston and through the
hole in the piston support.

(5) Press the piston pin out of the assembly.
IMPORTANT: To avoid piston damage,

1. The piston support must seat squarely against the
piston.

2. Verify that the piston pin will slide through the hole
in the piston support.

(6) Remove the piston pin from the press pin.
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4G6 ENGINE <1993> — Piston and Connecting Rod 11F-105

H5EN00GE

Press down ring

l! with piston !I

L)

~. \\\\\\\\\\

S

AT

i "n“ End gap

Piston ring

BENO54¢

INSPECTION
PISTON

(1) Replace the piston if scratches or seizure is evident on its
surfaces (especially the thrust surface). Replace the piston
if it is cracked.

PISTON PIN

(1) Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING

{1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

(2) Check for the clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value:
No. |
SOHC 4G63, DOHC Non-turbo
0.02 — 0.06 mm (.0008 —.0024 in.)
SOHC 4G64, DOHC Turbo
0.03 — 0.07 mm (.0017 —.0028 in.)
No. 2
SOHC 4G63, DOHC
0.02 — 0.06 mm (.0008 —.0024 in.)
SOHC 4G64
0.03 — 0.07 mm (.0017 —.0028 in.)

Limit: 0.1 mm (.004 in.)

(3) Install the piston ring into the cylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.

If the ring gap is excessive, replace the piston ring.

Standard value:
No. |
SOHC
0.25 — 0.35 mm (.0098 —.0138 in.)
DOHC
0.25 — 0.40 mm (.0098 —.0157 in.)
No. 2
SOHC - 8VALVE, DOHC
0.45 — 0.60 mm (.0177 —.0236 in.)
SOHC - 16VALVE
0.40 — 0.55 mm (.0157 —.0217 in))
Oil ring
SOHC - 8VALVE
0.20 — 0.60 mm (.0079 —.0236 in.)
SOHC -16VALVE
0.10 — 0.40 mm (.0039 — .0157 in.)
DOHC
0.13 — 0.38 mm (.0051-.0150 in.)
Limit:
No. 1, No. 2 0.8 mm (.031 in.)
Oil 1.0 mm (.039 in.)
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4G6 ENGINE <1993> - Piston and Connectina Rod

CRANKSHAFT PIN OIL CLEARANCE

(PLASTIC GAUGE METHOD)

(1) Remove oil from crankshaft pin and connecting rod bearing.

(2) Cut the plastic gauge to the same length as the width of
bearing and place it on crankshaft pin in parallel with its axis.

(3) Install the connecting rod cap carefully and tighten the bolts
to specified torque.

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 - 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

1 ENO271

Base

Locknut

Pin depth set
location

Flat piston

support

INSTALLATION SERVICE POINTS
PA¢ PISTON PIN INSTALLATION

(1) Thread the stop screw and lock nut assembly into the base.
Fit the correct piston support on top of the base. Insert the

Press pin press pin, threaded end up, into the hole in the piston

support until the press pin touches the stop screw.
(2) Using the markings on the press pin, adjust the stop screw

Piston to the depth as shown below.
support

Depth:
Refer to the operating instructions on the special tool.

7ENQ42¢
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4G6 ENGINE <1993> - Piston and Connecting Rod 11F-107

Press pin

Front mark

Piston pin

Front mark
/

aa=

9

Connecting rod

uide pin

7EN042¢

6EN0298
e /|
LSS
s 7 LSS
Vo
iy
//./ 4
/// '///
o
G6EN(O5G85)

1 EN026! §

(3) Place the base on press support blocks.

(4) Slide the piston pin over the threaded end of the press pin,
and thread the correct guide pin up against it.

(5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and
connecting rod.

(6) Press the piston pin through the connecting rod until the
guide pin contacts the stop screw.

(7) Remove the piston assembly from the base. Remove the
guide pin and press pin from the assembly.
IMPORTANT: Due to production tolerance variations, it
is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is
centered. Adjust if necessary.

(8) Check that the piston moves smoothly.

»B4 OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the

piston groove, then press the remaining portion into
position by finger. See illustration.
Caution
Do not use piston ring expander when installing side
rail.

(3) Install the lower side rail in the same procedure as

described in step (2).
(4) Make sure that the side rails move smoothly in either

direction.
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11F-108 4G6 ENGINE <1993> — Piston and Connecting Rod

#C¢ PISTON RING NO. 2/ PISTON RING NO. 1
INSTALLATION

(1) Using piston ring expander, fit No. 2 and then No. 1 piston
ring into position.
NOTE
(1) Note the difference in shape between No. 1 and No. 2
piston rings.
(2) Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).

7EN0452

SOHC

B6EN0527

DOHC

[ ) [ N2

6EN0497

#»D¢ PISTON AND CONNECTING ROD INSTALLATION

gﬁper sde SN No. 1 (1) Liberally coat engine oil on the circumference of the piston,
piston ring, and oil ring.
(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the figure.
(3) Rotate crankshaft so that crank pin is on center of cylinder

/ bore.

No. 2 ring gap 4 Lower side
and spacer gap rali

Crankshaft

pulley
side «

6EN0549

Timing belt (4) Rotate crankshaft so that the crank pin is on the center of

side, the cylinder bore.

(5) Use suitable thread protectors on the connecting rod bolts
before inserting piston and connecting rod assembly into
the cylinder block.

Care must be taken not to nick the crank pin.

(6) Using a suitable piston ring compressor tool, install the

piston and connecting rod assembly into the cylinder block.

ront mark

1 ENQ2477
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4G6 ENGINE <1993> — Piston and Connecting Rod 11F-109

No. 4

6EN0700

Notches

Cylinder No.

DENO0051

S6EN0621

»E¢ CONNECTING ROD BEARINGS INSTALLATION

(1) When the bearings are to be replaced, select appropriate
bearings for assembly according to identification colors for

the crankshatft.

Crank pin O.D. Connecting rod bearing

identification color identification mark
Yellow | l |
None \ 2 |
White | 3 |

#F¢ CONNECTING ROD CAP INSTALLATION

(1) Verifying the mark made during disassembly, install the
bearing cap to the connecting rod. If the connecting rod is
new with no index mark, make sure that the bearing locking
notches come on the same side as shown.

(2) Make sure that the connecting rod big end side clearance
meets the specification.

Standard value: 0.10 — 0.25 mm (.0039 —.0098 in.)
Limit: 0.4 mm (.016 in.)

#»G4¢ CONNECTING ROD CAP NUT INSTALLATION

(1) Since the connecting rod bolts and nuts are torqued using a
new procedure they should be examined BEFORE reuse. If
the bolt threads are “necked down” the bolts should be
replaced.

Necking can be checked by running a nut with fingers to the
full length of the bolt’s thread. If the nut does not run down
smoothly the bolt should be replaced.

(2) Install the connecting rod cap on the big end of connecting
rod.

(3) Before installing the nuts the threads should be’oiled with
engine oil.

(4) Install both nuts on each bolt finger tight, then alternately
torque each nut to assemble the cap properly.

(5) Tighten the nuts to 20 Nm (2 kgm, 14.5 ft.Ibs.) and plus 1/4
(90°) turn.

| TSB Revision




11F-110 4G6 ENGINE <1993> — Crankshaft, Flywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE

REMOVAL AND INSTALLATION

Removal steps

. Flywheel bolt
. Flywheel }M/T

. Drive plate bolt

. Adapter plate

. Drive plate

. Drive plate bolt ‘}

B S
APLON_OCOONOHOTRWN =

> o$
-d-Jx]
-~s
B
w0~

N
o

PA¢ 21
22. Cylinder block

. Adapter plate

. Drive plate

. Drive plate bolt

. Adapter plate }DOHC
. Drive plate

. Crankshaft bushing — A/T
. Rear plate

. Bell housing cover

#D¢ 15.
. Oil seal

. Bearing cap bolt
. Bearing cap
#A¢ 10.

Oil seal case

Crankshaft bearing (lower)
Crankshaft
Crankshaft bearing (upper)

SOHC —8VALVE AT

SOHC — 1 6VALVE AA

BEN0702
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4G6 ENGINE <1993> — Crankshaft, Flywheel and Drive Plate 11F-111

S6EN0623

I

7| 9ENQO7Z4

12 mm 4
{47in) Tl

Center

Bottom

B6ENO55

INSPECTION

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from the crankshaft journal and crankshaft
bearing.

(2) Install the crankshatft.

(3) Cut the plastic gauge to the same length as the width of
bearing and place it on journal in parallel with its axis.

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm (.0008 —.0020 in.)
Limit: 0.1 mm (.004 in.)

CYLINDER BLOCK

(1) Visually check for scratches, rust, and corrosion.
Use also a flaw detecting agent for the check. If defects are
evident, correct, or replace.

(2) Using a straightedge and feeler gauge, check the block top
surface for warpage.Make sure that the surface is free from
gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.1 mm (.004 in.)

(3) If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder
head is 0.2 mm (.008 in.) at maximum.
Cylinder block height (when new):
4G63 283.9 - 284.1 mm
(11.177 = 11.185 in.)
4G64 289.9 — 290.1 mm
(11.413 — 11.421 in.)

(4) Check cylinder walls for scratches and seizure. If defects
are evident, correct (bored to oversize) or replace.

(5) Using cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct cylinder to an oversize
and replace piston and piston rings. Measure at the points
shown in illustration.

Standard value:
Cylinder 1.D.
4G63
85.00 — 85.03 mm (3.3465 — 3.3476 in.)
4G64
86.50 — 86.53 mm (3.4055 - 3.4067 in.)
Cylindricity 0.01 mm (.0004 in.)
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—

K Piston O.D. \VJ

Thrust
direction

6ENO554

BORING CYLINDER

(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.

Piston size identification

Size Identification mark
0.25mm (0.01in.)O.S 0.25
0.50 mm (0.02in.) O.S. 0.50
0.75 mm {0.03in.) O.S. 0.75
1.00mm (0.04in.) O.S 1.00

NOTE

Size mark is stamped on piston top.

(2) Measure outside diameter of piston to be used. Measure it
in thrust direction as shown.

(3) Based on measured piston O.D. calculate boring finish
dimension.

Boring finish dimension = Piston O.D. +
(clearance between piston O.D. and cylinder) —
0.02 mm (.0008 in.) (honing margin)

(4) Bore all cylinders to calculated boring finish dimension.

Caution

To prevent distortion that may result from temperature
rise during honing, bore cylinders, working from No. 2
to No. 4 to No. 1 to No. 3.

(5) Hone to final finish dimension (piston O.D. + clearance
between piston O.D. and cylinder),
(6) Check clearance between piston and cylinder.

Clearance between piston and cylinder:
Non-T/C
0.02 — 0.04 mm (.0008 —-.0016 in.)
T/IC
0.03 — 0.05 mm (.0012 —.0020 in.)

NOTE
When boring cylinders, finish all of four cylinders to same
oversize. Do not bore only one cylinder to an oversize.
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6EN0708

I
Crankshaft bore size mark
J / "\( ~ BEN0706

Grooved
Gy

Lower bearing
(forNo. 1,2,4,5)

Upper and lower
bearings
{for No. 3)

§ Grooved

Upper bearing
(for No. 1,2,4.5)

Grooveless

1EN0272

6EN0624

REASSEMBLY SERVICE POINTS
PA¢ CRANKSHAFT BEARING INSTALLATION

(1) When the bearing is to be replaced, select the appropriate
bearing for assembly according to the identification color for
the crankshaft and the identification mark stamped on the
cylinder block.

Journal OD | Identification mark for Crankshaft bearing
dentification| cylinder block bearing identification
color support section ID mark
0 1
Yellow 1 2
2 \ 3 [
| 0 | 2 |
None J ! J 3 I
| 2 | 4 |
| 0 | 3 |
White 1 4
2 5

(2) Install the upper crankshaft bearings to the cylinder block.
There is an oil groove in the upper cranksahft bearing. There
is no difference between upper and lower bearings for the
center (with flange).

(3) Install the lower crankshaft bearings to bearing cap and
apply engine oil to bearing surface.

»B4¢ BEARING CAP / BEARING CAP BOLT
INSTALLATION

(1) Install the bearing caps so that their arrows are positioned
on the timing belt side.

(2) When installing the bearing cap bolts, check that the shank
length of each bolt meets the limit. If the limit is exceeded,
replace the bolt.

Limit: Max. 71.1 mm (2.79 in.)

(3) Torque the bearing cap bolts to 25 Nm (18 ft.Ibs.) and, from
that position, retighten them 1/4 (90”) turns more.
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1 1F-114 4G6 ENGINE <1993> — Crankshaft, Flywheel and Drive Plate

(4) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replace crankshaft bearings.

Standard value: 0.05 — 0.25 mm (.0020 —.0098 in.)
Limit: 0.4 mm (.016 in.)

#C4 OIL SEAL INSTALLATION

MB990938-01

MD998776

6EN0709)

»D¢ SEALANT APPLICATION TO OIL SEAL CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

6EN0626
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11F-115

4G6 ENGINE <1993> -~ Bracket

BRACKET

Rear wheel drive and four wheel drive

45 Nm
33 ft.lbs.

1. Engine support bracket, right
2. Engine support bracket, left

b

45 Nm

2 33 ft.lbs.
6EN350

Front wheel drive and all wheel drive

65 Nm
47 ftibs. &

60 Nm
43 ft.Ibs.

36 Nm
26 ft.lbs.

1. Roll stopper bracket, front
2. Engine support bracket, front
3. Exhaust pipe support bracket
4. Roll stopper bracket, rear

e

6EN0722

HY206012-522
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