GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

1. General Description ...

A: SPECIFICATIONS :.oieso

Model

Fuel tank Capatlzity 64 ¢ (16.9 US gal, 14.1 Imp gal)
Location Under rear seat
Type Impeller

Fuel pump Shutoff discharge pressure 370 — 677 kPa (3.77 — 6.9 kg/cm?, 53.6 — 98 psi)
Discharge flow More than 85 ¢ (22.5 US gal, 18.7 Imp ggl)/h

[12 V at 300 kPa (3.06 kg/cm?, 43.5 psi)]
Fuel filter Cartridge type
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

MEMO:
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

B: COMPONENT s.coes

1. INTAKE MANIFOLD 1500140501

B2M4476A

FU(H6)-4



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

Fuel damper valve (10) Nipple (19) Gasket

Clamp (11) Plug

Fuel pipe ASSY (12) Intake manifold Tightening torque: N-m (kgf-m, ft-Ib)
Air assist hose (13) Induction valve control solenoid T1: 6.4 (0.65, 4.7)

Air assist and purge pipe ASSY (14) EGR valve T2: 5.0 (0.51, 3.7)

Gasket (15) Gasket T3: 17 (1.7, 12)

Purge control solenoid valve (16) EGR pipe T4: 19 (1.9, 14)

Fuel pipe protector RH (17) Fuel pipe protector LH

) T5: 25 (2.5, 18)
Accelerator cable bracket (18) Induction valve
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

2. FUEL INJECTOR s1ss00ra0502

B2M4477A
(1) Fuel injector pipe LH (5) |nSU|?t(_3r Tightening torque: N-m (kgf-m, ft-Ib)
(2) Pressure regulator (6) Fuel injector T1: 6.4 (0.65, 4.7)
(3) O-ring (7) Fuel injector pipe RH T2.- 1'9 (1 9 ;4)'
(4) Injection rubber ; =
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

3. AIR INTAKE SYSTEM s1ss00140505

B2M4478A

) Gasket (5) O-ring

) Intake manifold pressure sensor (6) Throttle body
(8) Idle air control solenoid valve

) Throttle position sensor

Tightening torque: N-m (kgf-m, ft-1b)
T1: 1.6 (0.16, 1.2)
T2: 2.8 (0.29, 2.1)
73: 22 (2.2, 15.9)
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

4. CRANKSHAFT POSITION, CAMSHAFT
POSITION AND KNOCK SENSORS 1500140504

—

a@)

B2M4479A

(1) Crankshaft position sensor (8) Knock sensor RH
(2) Knock sensor LH (4) Camshaft position sensor

FU(H6)-8

Tightening torque: N-m (kgf-m, fi-Ib)

T1: 6.4 (0.65, 4.7)
T2: 25 (2.5, 18)




GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

MEMO:
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

5- FUEL TANK S145001A0505

B2M3662A
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

Heat sealed cover

)
(2) Fuel tank band
(3) Protector LH (Front)
(4) Protector RH (Front)
(5) Fuel tank
(6) Fuel pump plate
(7) Fuel pump ASSY
(8) Fuel level sensor
(9) Cap

(10) Fuel pump

(11) Fuel cut valve gasket
(12) Fuel cut valve

(13) Evaporation hose A
(14) Clip

(15) Evaporation hose C
(16) Joint pipe

(17) Evaporation hose B

(18) Jet pump hose A

(19) Fuel return tube

(20) Retainer

(21) Quick connector

(22) Jet pump hose B

(23) Fuel sub level sensor gasket
(24) Jet pump filter

(25) Fuel sub level sensor

(26) Protector LH (Rear)

(27) Protector RH (Rear)

(28) Fuel filler hose

(29) Fuel tank pressure sensor hose
(30) Clamp

(81) Gasket

(82) Cap

(83) Gasket

(34) Fuel cut valve plate

FU(H6)-11

35) Fuel delivery tube
36) Vent valve

37) Vent valve plate
38) Vent valve gasket
(39) Evaporation tube
(40) Evaporation hose D
(41) Air vent hose

(42) Seal

(43) Fuel pump holder
(44) Grommet

(
(
(
(

Tightening torque: N-m (kgf-m, ft-Ib)
T1: 4.4 (0.45, 3.3)
T2: 18 (1.8, 13.0)
T3: 33 (3.4, 25)
T4: 5.9 (0.6, 4.3)




GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

6- FUEL LINE S§145001A0506

(12) (13)

B2M4150A
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

(1) Clamp

(2) Fuel delivery hose A
(8) Fuel filter bracket
(4) Fuel filter holder

(5) Fuel filter cup

(6) Fuel filter

(7) Evaporation hose F
(8) Clip

(9) Fuel delivery hose B

(10) Fuel return hose
(11) Fuel pipe ASSY
(12) Fuel delivery hose C
(13) Fuel return hose C
(14) Evaporation hose G
(15) Clamp

(16) Grommet

(17) Fuel pipe ASSY
(18) Air vent hose A
(19) Evaporation hose H
(20) Evaporation hose |
(21) Air vent hose B

(22) Air vent pipe

(23) Evaporation hose J
(24) Evaporation hose K
(25) Evaporation hose L
(26) Fuel tank pressure sensor hose
(27) Fuel filler hose

(28) Evaporation pipe B
(29) Fuel tank pressure sensor
(30) Fuel filler pipe

(31) Ring A

(32) Fuelfiller cap

(33) Ring B

(34) Packing

(85) Shut valve

(36) Evaporation hose M
(87) Evaporation hose N
(38) Canister

(89) Canister lower bracket
(40) Cushion rubber

(41) Canister upper bracket
(42) Drain valve

FU(H6)-13

43) Drain filter

44) Drain filter hose A

45) Drain valve hose

46) Drain filter hose B

(47) Pressure control solenoid valve

(48) Evaporation hose O

(49) Evaporation pipe C

(50) Pipe protector

(51) Evaporation hose P

(52) Pressure control solenoid valve
hose

(53) Canister front bracket

—~ e~~~

Tightening torque: N-m (kgf-m, ft-Ib)
T1: 4.5 (0.46, 3.3)
T2: 7.5 (0.76, 5.5)
T3: 18 (1.8, 13.0)
T4: 23 (2.3, 16.6)
T5: 33 (3.4, 25)




Fuel Injection (Fuel Systems)

GENERAL DESCRIPTION

7. FUEL FILLER PIPE ssoora0507

(6)

B2M3664A

Fuel filler pipe ASSY
Filler pipe packing

Filler ring
Filler cap

—_~ o~~~
0 N o O

- =

Filler pipe protector
Clip
Ring A

Tightening torque: N-m (kgf-m, ft-Ib)
T: 7.5 (0.75, 5.4)

Ring B
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

C: CAUTION S§145001A03

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.
e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

D: PREPARATION TOOL -

e Be careful not to burn your hands, because each
part on the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensors or units, be sure to disconnect ground
cable from battery.

e Place “NO FIRE” signs near the working area.
e Be careful not to spill fuel on the floor.

ILLUSTRATION TOOL NUMBER

DESCRIPTION

REMARKS

24082AA190
(Newly adopted tool)

B2M3876

CARTRIDGE

Troubleshooting for electrical systems.

22771AA030
KIT

B2M3877

SELECT MONITOR | Troubleshooting for electrical systems.

e English: 22771AA030 (Without printer)
e German: 22771AA070 (Without printer)
e French: 22771AA080 (Without printer)

e Spanish: 22771AA090 (Without printer)
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THROTTLE BODY

Fuel Injection (Fuel Systems)

2. Throttle Body .«
A: REMOVAL S145010A18

1) Disconnect battery ground cable.

B2M1723

2) Remove air intake chamber. <Ref. to IN(H6)-6,
REMOVAL, Air Intake Chamber.>

3) Disconnect accelerator cable (A).

4) Disconnect cruise control cable (B). (With
cruise control model)

B2M4480A

5) Disconnect connectors from intake manifold
pressure sensor (A) and idle air control solenoid
valve (B).

6) Disconnect air by-pass hose (C) from idle air
control solenoid valve.

B2M4481A

7) Disconnect throttle position sensor connector.

B2M4482

8) Disconnect engine coolant hoses from throttle
body.

9) Remove bolts which secure throttle body to
intake manifold.

B2M4483

B: INSTALLATION susoronn

Install in the reverse order of removal.

NOTE:
Always use a new gasket.
Tightening torque:
Throtitle body;
22 N-m (2.2 kgf-m, 15.9 ft-Ib)
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

3. Intake Manifold ...

A: REMOVAL S5145034A18

1) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.

B2M3135

G6M0095

4) Remove air intake duct, air cleaner assembly
and air intake chamber. <Ref. to IN(H6)-7,
REMOVAL, Air Intake Duct.> and <Ref. to
IN(H6)-5, REMOVAL, Air Cleaner.> and <Ref. to
IN(H6)-6, REMOVAL, Air Intake Chamber.>

5) Disconnect accelerator cable (A).

6) Disconnect cruise control cable (B). (With
cruise control model)

B2M4480A

7) Remove power steering pump and tank from
brackets.

(1) Remove V-belt.

<Ref. to ME(H6)-29, REMOVAL, V-belt.>

(2) Remove power steering oil pipe with
bracket.

B2M4020

(3) Remove bolts which install power steering
pump bracket.

NOTE:
Do not separate hose and pipe from the main
pump.

(A) Power steering pump
(B) Generator
(C) A/C compressor

(4) Disconnect power steering pump switch
connector.

B2M3152
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

(5) Remove power steering tank from the
bracket by pulling it upward.

B2M3153

(6) Place power steering pump on the right side
wheel apron.

B2M4321

8) Remove two bolts which install washer tank on

body.

B2M3139

9) Disconnect connector from front window
washer motor.
10) Disconnect connector from rear gate glass
washer motor.

B6M0562

11) Disconnect rear window glass washer hose
from washer motor, then plug connection with a
suitable cap.

12) Move washer tank upward.

H6MO0431

13) Disconnect PCV hoses from cylinder head
cover.

B2M4484

14) Disconnect engine coolant hose from throttle
body.

15
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B2M4486
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

16) Remove EGR pipe from EGR valve.

NOTE:
Be careful not to drop gaskets.

B2M4487

17) Disconnect engine harness connectors from
bulkhead harness connectors.

B2M4488

18) Disconnect engine ground cable from intake
manifold.

19) Disconnect fuel hoses from fuel pipes.

WARNING:
e Do not spill fuel.
e Catch fuel from hoses in a container or cloth.

B2M4490

20) Remove ground cable from fuel pipe protector
LH.

21)

B2M4492
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

22) Disconnect air assist hose (A). 27) Remove bolts which holds intake manifold
23) Remove the bolt (B), which holds fuel injector onto cylinder heads.
pipe LH onto cylinder head.

RH.

28) Remove intake manifold.

B2M4494

25) Remove fuel pipe protector RH.

B2M4495

26) Disconnect air assist hose (A).
Remove the bolt (B), which holds fuel injector pipe
RH onto cylinder head.

L) R

\, /\@ o /]

- Om =

' N = ;(g > %

B2M4496A
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

B: INSTALLATION s 4) Install fuel pipe protector RH.

1) Install intake manifold onto cylinder heads. Tigh‘;eé"xl"g t°1’ ‘79“:-' m. 14 filb
CAUTION: m (1 kerm i

Always use new gaskets.

Tightening torque:
25 N-m (2.5 kgf-m, 18.1 ft-Ib)

5) Install ground cable to fuel pipe protector RH.

B2M4494

6) Install the bolt (B) which holds fuel injector pipe
RH onto cylinder head.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

7) Connect air assist hose (A).

B2M4498

2) Install the bolt (B), which holds fuel injector pipe
RH onto cylinder head.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

3) Connect air assist hose (A).

E
é\\\ L0

(iﬁi’ﬁ-;l_!‘ - %*:r

~
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N\

B2M4496A
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

8) Install fuel pipe protector LH.
Tightening torque:

19 N-m (1.9 kgf-m, 14 ft-Ib)

B2M4492

9) I

nstall ground cable to fuel pipe protector LH.

B2M4491

10) Install EGR pipe to EGR valve.

CAUTION:
Always use new gasket.

Tightening torque:

6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

11) Connect fuel hoses.

B2M4490

12) Connect engine ground cable to intake mani-
fold.

\

13) Connect engine harness connectors to bulk-
head connectors.

14) Connect brake booster hose.

B2M4486
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

15) Connect engine coolant hose to throttle body.

B2M4485

16

~—

Connect PCV hose to cylinder head cover.

B2M4484

17) Install power steering pump and tank on
brackets.
(1) Install power steering tank on bracket.

B2M3153

(2) Connect connector to power steering pump
switch.

B2M3152

(3) Tighten bolts which install power steering
pump on bracket.

Tightening torque:
20 N-m (2.0 kgf-m, 14 ft-Ib)
NG i < <
/ g : .‘ (B)-\Q(
W =l S|
2 6” t ’ PR
-@\/’5‘ / ,
s AOR
), N
Ll e

o= /
* 7N

(A) Power steering pump
(B) Generator
(C) A/C compressor

(4) Install power steering pipes with bracket.

B2M4020

ME(H6)-29,

(5) Install V-belt. <Ref. to
INSTALLATION, V-belt.>
18) Connect rear window washer hose to washer
motor.
19) Connect front window washer motor connec-
tor.
20) Connect rear window washer motor connec-
tor.

B6M0562
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

21) Install washer tank on body.

B2M3139

22) Connect accelerator cable (A).

23) Connect cruise control cable (B). (With cruise
control models)

B2M4480A

24) Install air intake duct, air cleaner and air intake
chamber. <Ref. to IN(H6)-7, INSTALLATION, Air
Intake  Duct.> and <Ref. to IN(H6)-5,
INSTALLATION, Air Cleaner.> and <Ref. to
IN(H6)-6, INSTALLATION, Air Intake Chamber.>
25) Connect connector to fuel pump relay.

26) Connect battery ground cable.

G6M0095

C: DISASSEMBLY ssosu0s

1) Disconnect connectors from throttle position
Sensor.

B2M4482

2) Disconnect connectors from intake manifold
pressure sensor (B) and idle air control solenoid
valve (A).

3) Disconnect air by-pass hose (C) from idle air
control solenoid valve.

B2M4481A
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

4) Remove throttle body. 11) Remove EGR valve.

B2M4503

12) Remove engine harness assembly from intake
manifold.

=

6) Disconnect connector from induction valve con-
trol solenoid. 13) Remove PCV pipe from intake manifold.
7) Remove induction valve control solenoid.

/\U\ Ops

)\ )
4 o ° V|
‘(’)
V N
]
|
% B2M4505
N B2M4501

14) Remove air assist and purge pipe assembly.

B2M4504

8) Disconnect connector from purge control sole-
noid valve.
9) Remove purge control solenoid valve.

B2M4506

15) Disconnect pressure regulator vacuum hose
(A) from intake manifold.

10) Disconnect connector from EGR valve.
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

16) Remove fuel pipe and injector pipe assembly.

B2M4507A

3) Connect pressure regulator vacuum hose (A) to

Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

intake manifold.

B2M4508

17) Remove induction valve vacuum hose from

intake manifold.

B2M4509

B2M4507A

4) Install air assist and purge pipe assembly.
Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

D: ASS EM B LY 5145034402

1) Intake induction valve vacuum hose to intake

manifold.

B2M4506

B2M4509

2) Install fuel pipe and injector pipe assembly.
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

5) Install PCV pipe to intake manifold.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M4505

6) Install engine harness assembly to intake mani-
fold.
Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

B2M4504

7) Install EGR valve.

Tightening torque:
19 N-m (1.9 kgf-m, 14 fi-Ib)

8) Connect connector to EGR valve.

B2M4503

9) Install purge control solenoid valve.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

10) Connect connector to purge control solenoid
valve.

11) Connect hoses to purge control solenoid
valve.

CAUTION:
Carefully connect the evaporation hoses.

(B) (A)

o

| 1]

B2M4510A

(A) To purge pipe
(B) To fuel pipe
12) Install induction valve control solenoid.
Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
13) Connect connector to induction valve control
solenoid.

B2M4501

14) Install induction valve.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

N —

15) Connect hoses to induction valve control sole-

noid.

CAUTION:
Carefully connect the vacuum hoses.

B2M4511A

(A) Induction valve
(B) Induction valve control solenoid

16) Install throttle body to intake manifold.

NOTE:
Replace gasket with a new one.

Tightening torque:
22 N-m (2.2 kgf-m, 15.9 ft-Ib)

17) Connect connectors to throttle position sensor.

B2M4482

18) Connect connectors to intake manifold pres-
sure sensor (A) and idle air control solenoid valve
(B).

19) Connect air by-pass hose (C) to idle air con-
trol solenoid valve.

B2M4481A
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ENGINE COOLANT TEMPERATURE SENSOR

Fuel Injection (Fuel Systems)

4. Engine Coolant Temperature B: INSTALLATION <o

Sensor ... Install in the reverse order of removal.

- S145047A18 Tlghten’ng torque:
A: REMOVAL 16 N-m (0.16 kgf-m, 1.2 fi-Ib)

1) Disconnect battery ground cable.

B2M4512

G6M0095

2) Disconnect connector from engine coolant tem-
perature sensor.
3) Remove engine coolant temperature sensor.

B2M4512
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CRANKSHAFT POSITION SENSOR

Fuel Injection (Fuel Systems)

5. Crankshaft Position Sensor 6) Remove crankshaft position sensor, and dis-
connect connector from it.

5145043

A: REMOVAL S5145043A18

1) Disconnect battery ground cable.

B2M4515

B: INSTALLATION s

Install in the reverse order of removal.

G6M0095

2) Remove air intake chamber. Tightening torque:
<Ref. to IN(H6)-6, REMOVAL, Air Intake Cham- T: 6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)
ber.>

3) Remove engine harness bracket from intake

manifold.
)@/ ‘ | —
ek

)

=
‘e’
)7/

-"'3*1./1

‘4‘
OO

N Tiahteni .
D { ightening torque:
K Of\m B2MAS13 T: 5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

4) Remove service hole cover.

B2M4515

B2M4514

5) Remove bolt which install crankshaft position
sensor to cylinder block.
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CAMSHAFT POSITION SENSOR

Fuel Injection (Fuel Systems)

6. Camshaft Position Sensor

5145041

A: REMOVAL S5145041A18

1) Disconnect battery ground cable.

G6M0095

2) Remove air cleaner.
<Ref. to IN(H6)-5, REMOVAL, Air Cleaner.>

3) Remove ground cable from fuel pipe protector
RH.

B2M4494

B2M4495

5) Disconnect connector from camshaft position
sensor.

6) Remove camshaft position sensor.

B2M4516

B: INSTALLATION sisoian

Install in the reverse order of removal.

Tightening torque:
e Camshaft position sensor;
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)
e Fuel pipe protector RH;
19 N-m (1.9 kgf-m, 14 fi-Ib)
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KNOCK SENSOR

Fuel Injection (Fuel Systems)

7. Knock Sensor ;... 4) Connect battery ground cable.

A: REMOVAL S5145042A18

1) Disconnect battery ground cable from battery.

G6M0095

G6M0095

2) Remove intake manifold.

<Ref. to FU(H6)-17, REMOVAL, Intake Manifold.>
3) Disconnect knock sensor connector.

4) Remove knock sensor from cylinder block.

=)

B2M4517

B: INSTALLATION o

1) Install knock sensor to cylinder block.
Tightening torque:
25 N-m (2.5 kgf-m, 18 ft-Ib)

NOTE:
For the knock sensor’s installation angle, refer to
the figure below.

B2M4518A

2) Connect knock sensor connector.
3) Install intake manifold. <Ref. to FU(H6)-21,
INSTALLATION, Intake Manifold.>

FU(H6)-32




THROTTLE POSITION SENSOR

Fuel Injection (Fuel Systems)

8. Throttle Position Sensor ...
A: REMOVAL S5145039A18

1) Disconnect battery ground cable.

B2M1723

Remove air intake chamber. <Ref. to IN(H6)-6,
REMOVAL, Air Intake Chamber.>

2) Disconnect connector from throttle position
sensor.

3) Remove throttle position sensor holding
screws, and remove throttle position sensor itself.

B2M4482

B: INSTALLATION ssosonr

Install in the reverse order of removal.

Tightening torque:
1.6 N-m (0.16 kgf-m, 1.2 ft-Ib)

B2M4482
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INTAKE MANIFOLD PRESSURE SENSOR

Fuel Injection (Fuel Systems)

9. Intake Manifold Pressure
Sensor ..

A: REMOVAL S145568A18

1) Disconnect battery ground cable.

B2M1723

2) Disconnect connector from intake manifold
pressure sensor.

3) Remove intake manifold pressure sensor from
throttle body.

B2M4519

B: INSTALLATION ;s
Install in the reverse order of removal.

NOTE:
Replace gasket with new one.

Tightening torque:
1.6 N-m (0.16 kgf-m, 1.2 ft-Ib)

B2M4519
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INTAKE AIR TEMPERATURE SENSOR

Fuel Injection (Fuel Systems)

10. Intake Air Temperature
Sensor ..

A: REMOVAL S145569A18

1) Disconnect battery ground cable.

S

Yo WA

2) Disconnect connector from intake air tempera-
ture sensor.

3) Remove intake air temperature sensor from air
intake chamber.

a
-

B2M4404

B: INSTALLATION s:s0nr

Install in the reverse order of removal.
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IDLE AIR CONTROL SOLENOID VALVE

Fuel Injection (Fuel Systems)

11. Idle Air Control Solenoid
Valve 5145056

A: REMOVAL S§145056A18

1) Disconnect battery ground cable.

B2M1723

2) Disconnect connector (A) from idle air control
solenoid valve.

3) Disconnect air by-pass hose (B) from idle air
control solenoid valve.

4) Remove idle air control solenoid valve from
throttle body.

B2M4520A

B: INSTALLATION ssosear
Install in the reverse order of removal.

NOTE:
Replace gasket with a new one.

Tightening torque:
2.8 N-m (0.29 kgf-m, 2.1 ft-Ib)

FU(H6)-36



INDUCTION VALVE

Fuel Injection (Fuel Systems)

12. Induction Valve ;..
A: REMOVAL S5145742A18

1) Disconnect battery ground cable.

2) Remove intake manifold.

<Ref. to FU(H6)-17, REMOVAL, Intake Manifold.>
3) Remove induction valve from intake manifold.

B: INSTALLATION susrican

Install in the reverse order of removal.

NOTE:
Always use a new gasket.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
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13. Induction Valve Control
Solenoid :...s

A: REMOVAL S§145743A18

1) Disconnect battery ground cable.

2) Remove intake manifold.

<Ref. to FU(H6)-17, REMOVAL, Intake Manifold.>
3) Disconnect connector from induction valve con-
trol solenoid.

4) Remove induction valve control solenoid from
intake manifold.

B2M4501

B: INSTALLATION ;s
Install in the reverse order of removal.

NOTE:
Always use a new gasket.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
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14. Fuel Injector ..

A: REMOVAL S145051A18
1- RH SIDE S5145051A1801

1) Release fuel pressure.

<Ref. to FU(H6)-50, RELEASING OF FUEL
PRESSURE, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.

B2M3135

G6M0095

4) Remove air cleaner lower case. <Ref. to
IN(H6)-5, REMOVAL, Air Cleaner.>
5) Remove power steering pump and tank from
brackets.
(1) Remove V-belt.
<Ref. to ME(H6)-29, REMOVAL V-belt.>
(2) Remove power steering oil pipe with
bracket.

B2M4020

(3) Remove bolts which install power steering
pump bracket.

CAUTION:
Do not separate hose and pipe from the main
pump.

Yi-‘—f"

(A) Power steering pump
(B) Generator
(C) A/C compressor

(4) Disconnect power steering pump switch
connector.

B2M3152

(5) Remove power steering tank from the
bracket by pulling it upward.

B2M3153
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(6) Place power steering pump on the right side 2. LH SIDE susosiaseo:

wheel apron. 1) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.

B2M4321

6) Remove ground cable from fuel pipe protector
RH.

B2M3135

B2M4494

G6M0095

4) Remove two bolts which install washer tank on
body.

/

8) Disconnect connector (A) from fuel injector.
9) Remove bolt (B) which holds injector pipe onto
cylinder head.

B2M3139

B2M4521A

10) Remove fuel injector while lifting up fuel injec-
tor pipe.
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5) Disconnect
washer motor.

6) Disconnect connector from rear gate glass
washer motor.

connector from front window

B6M0562

7) Disconnect rear window glass washer hose
from washer motor, then plug connection with a
suitable cap.

8) Move washer tank upward.

HEMO0431

9) Remove ground cable from fuel pipe protector
LH.

B2M4491

10) Remove fuel pipe protector LH.

B2M4492

11) Disconnect connector (A) from fuel injector.
12) Remove bolt (B) which holds injector pipe onto

cylinder head.
A
S \S/I
I(B)

/ YO

S

Pl =
fﬂ(:g(ﬂ“ ST B

A/ /(Ay—8G X

B2M4522A

13) Remove fuel injector while lifting up fuel injec-
tor pipe.
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B: INSTALLATION ;o5
1- RH SIDE S145051A1101
Install in the reverse order of removal.

NOTE:
Replace O-rings and insulators with new ones.

B2M4523A
(A) O-ring
(B) Injection rubber
(C) Fuel injector
(D) Insulator

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

N RGN | Pt
Yy !

N

B2M4521

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

2- LH SIDE S145051A1102
Install in the reverse order of removal.

NOTE:
Replace O-rings and insulators with new ones.

B2M4523A
(A) O-ring
(B) Injection rubber
(C) Fuel injector
(D) Insulator
Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
I\
t =
==
— > LY
7 S
e o
g’i (:g( 'fl;; \
F = A B2M4522
Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)
B2M4492
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15. Front Oxygen (A/F) Sensor e RH side

5145642

A: REMOVAL S5145642A18

1) Disconnect battery ground cable.

B2M4606A

G6M0095

2) Disconnect connector from front oxygen (A/F)
Sensor.

o

LH side
N0
e .’ \

} )

y
=]

B2M4607A

6) Apply SUBARU CRC or its equivalent to
threaded portion of front oxygen (A/F) sensor, and
leave it for one minute or more.

SUBARU CRC (Part No. 004301003)

B2M4407A

3) Lift-up the vehicle.
4) Remove under cover.
5) Separate harness from clip (A).
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7) Remove front oxygen (A/F) sensor.

CAUTION:

When removing front oxygen (A/F) sensor, do
not force front oxygen (A/F) sensor especially
when exhaust pipe is cold, otherwise it will
damage exhaust pipe.

\ 2
3
\ B2M4524

B2M4525

B: INSTALLATION s.soar

1) Before installing front oxygen (A/F) sensor,
apply anti-seize compound only to threaded por-
tion of front oxygen (A/F) sensor to make the next
removal easier.

Anti-seize compound:
S§S-30 by JET LUBE

CAUTION:
Never apply anti-seize compound to protector
of front oxygen (A/F) sensor.

2) Install front oxygen (A/F) sensor.

Tightening torque:
21 N-m (2.1 kgf-m, 15.2 ft-Ib)

B2M4524

)
i
N

3) Secure harness on clip (A).
e RH side

B2M4525

(A)

B2M4606A
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e LH side

(A)

B2M4607A

4) Install under cover.

5) Lower the vehicle.

6) Connect connector of front oxygen (A/F) sen-
sor.

B2M4407A

G6M0095
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16. Rear Oxygen Sensor ..
A: REMOVAL ;.5

1) Disconnect battery ground cable.

B2M1723

2) Disconnect connector from rear oxygen sensor.

! B2M4408

3) Lift-up the vehicle.

4) Apply SUBARU CRC or its equivalent to
threaded portion of rear oxygen sensor, and leave
it for one minute or more.

SUBARU CRC (Part No. 004301003)
5) Remove rear oxygen sensor.

CAUTION:

When removing, do not force rear oxygen sen-
sor in an unnatural way especially when
exhaust pipe is cold, otherwise it will damage
exhaust pipe.

\
V_ u" B

= |
T

L/u,\

/N

\—

T
A =
\n’____f_ﬂ,_’—- O ——

~ B2M4526

B: INSTALLATION s.o5an

1) Before installing rear oxygen sensor, apply anti-
seize compound only to threaded portion of rear
oxygen sensor to make the next removal easier.

CAUTION:
Never apply anti-seize compound to protector
of rear oxygen sensor.

Anti-seize compound:
S§S-30 by JET LUBE

2) Install rear oxygen sensor.

Tightening torque:
21 N-m (2.1 kgf-m, 15.2 ft-Ib)

\
A “‘v - o

‘ )% _ il =

e
> ~
—\ S ——

~< B2M4526

3) Connect connector to rear oxygen sensor.

! B2M4408

4) Lower the vehicle.
5) Connect battery ground cable.

B2M1723
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17. Engine Control Module ... 6) Remove clip from bracket.
A: REMOVAL S145049A18

1) Disconnect battery ground cable.

B2M4527

7) Disconnect ECM connectors and take out
ECM.

B: INSTALLATION s

Install in the reverse order of removal.

G6M0095

2) Remove lower inner trim of passenger side.
<Ref. to EI-43, REMOVAL, Lower Inner Trim.>

3) Detach floor mat of front passenger seat. CAUTION:
When replacing ECM, be careful not to use the

p wrong spec. ECM to avoid any damage to the
7 \\ fuel injection system.
s ——~ o

— B2M0673

4) Remove protect cover.

B2M3161

5) Remove nuts which hold ECM to bracket.

B2M3162
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18. Main Relay ..
A: REMOVAL S145050A18

1) Disconnect battery ground cable.

G6M0095

2) Remove lower inner trim of passenger side.
<Ref. to EI-43, REMOVAL, Lower Inner Trim.>

3) Disconnect connectors from main relay.

4) Remove bolt which holds main relay bracket on
body.

B2M3656

B: INSTALLATION ssosonn

Install in the reverse order of removal.
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19. Fuel Pump Relay ..
A: REMOVAL S145048A18

1) Disconnect battery ground cable.

G6M0095

2) Remove lower cover. <Ref. to EI-37,
REMOVAL, Instrument Panel Assembly.>
3) Disconnect connector from fuel pump relay.

) B2M3159

4) Remove fuel pump relay from mounting
bracket.

B: INSTALLATION s

Install in the reverse order of removal.
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20- Fuel S§145052

A: OPERATION oo
1. RELEASING OF FUEL PRESSURE

S145052A1601

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Disconnect connector from fuel pump relay.

))—;M‘S"ISQ

2) Start the engine and run it until it stalls.

3) After the engine stalls, crank it for five more
seconds.

4) Turn ignition switch to OFF.

2. DRAINING FUEL sisosareoz

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Set vehicle on the lift.
2) Disconnect battery ground cable.

G6M0095

3) Lift-up the vehicle.
4) Remove front right side fuel tank cover.

B2M3173

5) Drain fuel from fuel tank.
Set a container under the vehicle and remove drain
plug from fuel tank.

B2M3174

6) Tighten fuel drain plug and install front right side
tank cover.
Tightening torque:

26 N-m (2.65 kgf-m, 19.2 ft-Ib)

B2M3174
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Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3173

7) Lower the vehicle.
8) Remove sub service hole cover.

B2M3175

9) Disconnect connector from fuel sub level sen-
sor.

10

~—

B2M3177

11) Remove fuel sub level sensor.

B2M3178

12) Drain fuel from fuel tank by using hand pump.

WARNING:
Do not use a motor pump when draining fuel.

13) After draining fuel, reinstall fuel sub level sen-
sor.
Tightening torque:

T: 4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

B2M3178

NOTE:
If you have not removed fuel tank yet, proceed with
the procedure below for installation.

(1) Connect fuel jet pump hose.

B2M3177
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(2) Connect connector from fuel sub level sen-
sofr.

B2M3175

(4) Set rear seat and floor mat.
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21. Fuel Tank ..

A: REMOVAL S5145053A18

1) Set vehicle on the lift.

2) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

3) Drain fuel from fuel tank. <Ref. to FU(H6)-50,
DRAINING FUEL, OPERATION, Fuel.>

4) Remove holder clip which secures fuel tank
cord on bracket.

D\

5) Disconnect connector of fuel tank cord to rear
harness.

B2M3408

B2M3409

6) Push grommet which holds fuel tank cord on
service hole cover into body side.

B2M3179

7) Separate quick connector of fuel delivery (A)
and return hose (B). <Ref. to FU(H6)-78,
REMOVAL, Fuel Delivery, Return and Evaporation
Lines.>

B2M3180B

8) Remove parking brake cable.
(1) Remove console box console. <Ref. to
EI-36, REMOVAL, Console Box.>
(2) Remove parking brake bracket and discon-
nect parking brake cable from equalizer. <Ref.
to PB-5, REMOVAL, Parking Brake Cable.>

B2M3181

9) Remove trunk trim. (Sedan model)

<Ref. to EI-51, REMOVAL, Trunk Trim.>

10) Remove rear quarter lower trim. (Wagon
model)

<Ref. to EI-44, WAGON, REMOVAL, Rear Quarter
Trim.>

11) Remove pipe protector.

B2M3665
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12) Separate quick connector of evaporation pipe
(A). <Ref. to FU(H6)-78, REMOVAL, Fuel Delivery,
Return and Evaporation Lines.>

B2M3666

13) Remove wheel nuts from rear wheels.
14) Lift-up the vehicle.

15) Remove rear wheel.

16) Remove front side fuel tank cover.

B2M3173

17) Remove rear exhaust pipe and muffler.

NOTE:

To facilitate removal, apply a coat of SUBARU
CRC to matching area of rubber cushions in
advance.

SUBARU CRC (Part No. 004301003)

(1) Separate rear exhaust pipe from front
exhaust pipe.

/_’—\L«—j/
e ——

B2M4409

(2) Remove left and right rubber cushions.

CAUTION:
Be careful not to pull down muffler.

B2M4423

(3) Remove front rubber cushion and detach
muffler assembly.

B2M4422

18) Remove propeller shaft. <Ref. to DS-13,
REMOVAL, Propeller Shaft.>
19) Disconnect connector from ABS sensor.

B2M3184
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20) Remove bolts which hold parking brake cable
holding bracket.

21) Remove parking brake cable from cabin by
forcibly pulling it backward.

B2M3185

22) Remove bolts which hold parking brake cable
holding bracket.

B2M3186

23) Remove bolts which hold rear brake hoses
holding bracket.

B2M3187

24) Remove rear brake caliper, then tie it up to the
body side of the vehicle as shown in figure. (Rear
disc brake model)

B2M3188

25) Disconnect brake pipes from wheel cylinder.
(Rear drum brake model)

B2M3301

26) Remove rear suspension assembly.

WARNING:
A helper is required to perform this work.

(1) Support rear differential with transmission
jack.

(2) Remove bolt which holds rear shock
absorber to rear suspension arm.

B2M3189
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(3) Remove bolts which secure rear suspen-

sion assembly to body.
‘\L/ > —

/@)
Sat

—

e N

NP (e T \Jo)
N ~8

© O~ &’\Qﬁ@

B2M3190

(4) Remove rear suspension assembly.
27) Remove rear side fuel tank cover.

RH side

28) Disconnect fuel filler hose (A) and fuel tank
pressure sensor (B) hose.

B2M3667B

29) Disconnect air vent hose (A) from evaporation
pipe assembly and disconnect evaporation hose (1)
from pressure control solenoid valve.

B2M3668B

30) Support fuel tank with transmission jack,
remove bolts from bands and dismount fuel tank
from the vehicle.

WARNING:
A helper is required to perform this work.

4 B2M3194

B: INSTALLATION ssossnr

1) Support fuel tank with transmission jack and
push fuel tank harness into access hole with grom-
met.

2) Set fuel tank and temporarily tighten bolts of
fuel tank bands.

WARNING:
A helper is required to perform this work.

7 B2M3194
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3) Connect air vent hose (A) to evaporation pipe
assembly and connect evaporation hose (I) to
pressure control solenoid valve.

B2M3668B

4) Connect fuel filler hose (A) and fuel tank pres-
sure sensor hose (B).

B2M3667B

5) Tighten band mounting bolts.

Tightening torque:
33 N-m (3.4 kgf-m, 25 ft-Ib)

B2M3194

6) Install rear side fuel tank cover.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

RH side

7) Install rear suspension assembly.

WARNING:
A helper is required to perform this work.

(1) Support rear suspension assembly and
then tighten bolts which secure rear suspension
assembly.

Tightening torque:
T1: 172 N-m (17.5 kgf-m, 127 ft-Ib)
T2: 108 N-m (11.0 kgf-m, 80 ft-Ib)
T3: 66 N-m (6.7 kgf-m, 48 ft-Ib)

B2M3190A
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(2) Tighten bolt which holds rear shock
absorber to rear suspension arm. <Ref. to
RS-14, INSTALLATION, Link Upper.>

Tightening torque:
157 N-m (16 kgf-m, 116 ft-Ib)

B2M3189

8) Connect brake pipes to wheel cylinder. (Rear
drum brake model)

B2M3301

9) Install rear brake caliper. (Rear disk brake
model) <Ref. to BR-22, INSTALLATION, Rear Disc
Brake Assembly.>

B2M3196

10) Tighten bolt which holds rear brake hoses
holding bracket.

Tightening torque:
33 N-m (3.4 kgf-m, 25 ft-Ib)

B2M3187

11) Install parking brake cable to cabin by forcibly
pushing it forward.
12) Tighten bolts which hold parking brake cable
holding bracket.
Tightening torque:

18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3185

Tightening torque:
32 N-m (3.3 kgf-m, 23.9 fi-Ib)

B2M3186
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13) Connect connector to ABS sensor.

B2M3184

14) Install propeller shaft. <Ref. to DS-14,
INSTALLATION, Propeller Shaft.>
15) Install rear exhaust pipe and muffler.

NOTE:

To facilitate the procedure, apply a coat of
SUBARU CRC to matching area of rubber cush-
ions in advance.

SUBARU CRC (Part No. 004301003)
(1) Install left and right rubber cushions.

B2M4423

(2) Install front rubber cushion and attach muf-
fler assembly.

B2M4422

(3) Install rear exhaust pipe to center exhaust
pipe.
Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M4409

16) Install front side fuel tank cover.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3173

17) Install rear wheel.

18) Lower the vehicle.

19) Tighten wheel nuts to rear wheel.

20) Install parking brake cable. <Ref. to PB-4,
INSTALLATION, Parking Brake Lever.>

B2M3181
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21) Install console box. <Ref. to EI-36,
INSTALLATION, Console Box.>

22) Connect fuel hoses and hold them with quick
connector. <Ref. to FU(H6)-79, INSTALLATION,
Fuel Delivery, Return and Evaporation Lines.>

B2M3180B

(A) Delivery hose
(B) Return hose

23) Connect evaporation pipe (A) and hold it with
quick  connector. <Ref. to  FU(H6)-79,
INSTALLATION, Fuel Delivery, Return and Evapo-
ration Lines.>

B2M3665

25) Install trunk room trim. (Sedan model)
26) Install luggage room trim. (Wagon model)

27)

28)

Connect fuel jet pump hose.

B2M3177

Connect connector to fuel sub level senso

B2M3175

r.

30) Connect connectors to fuel tank cord and plug
service hole with grommet.

B2M3409
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31) Install holder clip which secures fuel tank cord
on bracket.

/\\ B2M3408

32) Set rear seat and floor mat.
33) Connect connector to fuel pump relay.

))—;M‘S"ISQ

34) Bleed air from brake system. (Rear drum
brake model only) <Ref. to BR-36, BRAKE LINE,
PROCEDURE, Air Bleeding.>

35) Adjust parking brake lever stroke. <Ref. to
PB-9, ADJUSTMENT, Parking Brake Assembly.>
36) Check wheel alignment and adjust if neces-
sary. <Ref. to FS-6, INSPECTION, Wheel Align-
ment.>

C: INSPECTION S§145053A10

1) Make sure there are no cracks, holes, or other
damage on the fuel tank.

2) Make sure that the fuel hoses and fuel pipes
are not cracked and that connections are tight.
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22. Fuel Filler Pipe . 5) Lift-up the vehicle.
6) Remove rear wheel nuts.
A: REMOVAL 514502218 7) Remove rear wheel.
WARNING: N
e Place “NO FIRE” signs near the working \/

area.
e Be careful not to spill fuel on the floor.

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

(

B2M1748

8) Remove front right side fuel tank cover.

G6M0095

3) Open fuel filler flap lid and remove filler cap.

B2M3173

9) Drain fuel from fuel tank. Set a container under
the vehicle and remove drain plug from fuel tank.

B2M3197

4) Remove screws holding packing in place.

B2M3174

B2M3363
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10) Tighten fuel drain plug and then install front
right side tank cover.

Tightening torque:
26 N-m (2.65 kgf-m, 19.2 ft-Ib)

B2M3174

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3173

11) Remove rear exhaust pipe and muffler.

NOTE:
To facilitate removal, apply a coat of SUBARU
CRC to matching area of rubber cushions in

advance.
SUBARU CRC (Part No. 004301003)

(1) Separate rear exhaust pipe from center
exhaust pipe.

i (d 1 P
B2M4409

(2) Remove left and right rubber cushions.

CAUTION:

Be careful not to pull down muffler.

B2M4423

(3) Remove front rubber cushion and detach
muffler assembly.

B2M4422

B2M3681

13) Place transmission jack under sub frame.

B2M3691
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14) Remove bolt which holds rear shock absorber 17) Remove fuel filler pipe protector.
to rear suspension arm.

B2M3198

B2M3189

18) Disconnect air vent hose (A) and evaporation

15) Remove bolts which hold rear sub frame on hose (H) from evaporation pipe assembly.
body. 19) Disconnect evaporation hose (I) from pressure

control solenoid valve.

B2M3682B

20) Remove bolt which holds evaporation pipe
assembly on body.

B2M3692

16) Lower the rear sub frame.

CAUTION: BoM36E
Be sure to lower sub frame slowly.

A =150 mm (5.91 in)

N
° o
N

O %
-?ﬁll(% = =

i I\ -\ I ||
r— N
| 0 =

B2M3693A
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21) Disconnect fuel filler hose.

22) Remove bolt which holds fuel pressure sensor
on fuel filler pipe and remove bolt which holds fuel
filler pipe on body.

B2M3670

23) Disconnect canister hose from evaporation
pipe assembly.

B2M3671

24) Disconnect evaporation hose (O) from fuel
filler pipe.

B2M3673

25) Remove bolt which holds fuel filler pipe to
body.

i~ B2M3674

26) Remove fuel filler pipe to under side of the
vehicle.

B: INSTALLATION ssozenr

1) Hold fuel filler flap open.

2) Set fuel saucer (A) with rubber packing (C) and
insert fuel filler pipe into hole from the inner side of
apron.

B2M1196A

3) Align holes in fuel filler pipe neck and set cup
(B), and tighten screws.
NOTE:

If edges of rubber packing are folded toward the
inside, straighten it with a screwdriver.

B2M1196A

4) Tighten bolt which holds fuel filler pipe on body.

Tightening torque:
7.5 N-m (0.75 kgf-m, 5.4 ft-Ib)
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5) Insert evaporation hose approximately 25 to 30 L =27.5t2.5 mm (1.083+0.098 in)
mm (0.98 to 1.18 in) into the lower end of evapo-
ration pipe and hold clip. (1) (2)  (3)

"‘xﬁ
D

B2M1195A

B2M3673 (1) Hose
(2) Clip
(3) Pipe

7) Tighten bolt which holds evaporation pipe

(1) (2) (3) assembly on body.
Tightening torque:
[ . 7.5 N-m (0.75 kgf-m, 5.4 ft-Ib)
/
/ﬁ ]
B2M1195A
(1) Hose
(2) Clip
(3) Pipe
. . B2M3669
6) Insert canister hoses approximately 25 to 30
mm (0.98 to 1.18 in) into the lower end of evapo- 8) Insert air vent hose (A), evaporation hose (H)
ration pipe assembly and tighten clamp. approximately 25 to 30 mm (0.98 to 1.18 in) into
the lower end of evaporation pipe assembly and
hold clip.

9) Insert evaporation hose (I) to pressure control
solenoid valve and hold clip.

B2M3671

B2M3682B
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

L =27.5t2.5 mm (1.083+0.098 in) 12) Jack-up the rear sub frame and tighten bolts
which hold rear sub frame on body.
(1) (2)(3) Tightening torque:
T1: 66 N-m (6.7 kgf-m, 48.5 ft-Ib)
- , T2: 172 N-m (17.5 kgf-m, 127 ft-Ib)
L {
B2M1195A

(1) Hose
(2) Clip
(3) Pipe

10) Tighten bolt which holds fuel filler pipe on body
and tighten bolt which holds fuel pressure sensor
on fuel filler pipe.

Tightening torque:
7.5 N-m (0.75 kgf-m, 5.4 ft-Ib)
11) Insert fuel filler hose approximately 35 to 40

mm (1.38 to 1.57 in) over the lower end of fuel filler
pipe and tighten clamp.

B2M3694A

k\r——' 13) Tighten bolt which holds rear shock absorber
= to rear suspension arm. <Ref. to RS-17,
) 5 INSTALLATION, Rear Shock Absorber.>

Tightening torque:
157 N-m (16 kgf-m, 116 ft-Ib)

B2M3670

B2M3189
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

14) Install heat shield cover. (3) Install rear exhaust pipe to center exhaust
pipe.
Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3681

15) Install rear exhaust pipe and muffler.

NOTE: y B2M4409
To facilitate the procedure, apply a coat of
SUBARU CRC to matching area of rubber cush- 16) Install fuel filler pipe protector.

ions in advance.
SUBARU CRC (Part No. 004301003)
(1) Install left and right rubber cushions.

B2M3198

17

~

B2M4423

(2) Install front rubber cushion and attach muf-
fler assembly.

B2M1748

18) Lower the vehicle.
19) Tighten wheel nuts.
20) Connect battery ground cable.

B2M4422

G6M0095
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

21) Remove fuel filler pipe to under side of the D: ASSEMBLY 000
vehicle.

C: DISASSEMBLY S145022A06

1) Disconnect evaporation hose (M) and (N) from
evaporation pipe assembly.

Assemble in the reverse order of disassembly.

B2M3683A

2) Remove shut valve from fuel filler pipe.

B2M3684

3) Remove nut which holds evaporation pipe
assembly on fuel filler pipe.

B2M3685
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FUEL PUMP

Fuel Injection (Fuel Systems)

23. Fuel Pump .o

A: R EM OVAL S145025A18

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

NOTE:
Fuel pump assembly consists of fuel pump and
fuel level sensor.

1) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel filler flap lid and remove fuel filler
cap.

B2M3197

G6M0095

4) Lift-up the vehicle.
5) Remove front side fuel tank cover.

B2M3173

6) Drain fuel from fuel tank. Set a container under
the vehicle and remove drain plug from fuel tank.

B2M3174

7) Tighten fuel drain plug and install front right side
fuel tank cover.
Tightening torque:

26 N-m (2.65 kgf-m, 19.2 ft-Ib)

B2M3174

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3173

8) Raise rear seat and turn floor mat up.
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FUEL PUMP

Fuel Injection (Fuel Systems)

9) Remove access hole lid.

B2M3302

10

~—

Disconnect connector from fuel pump.

B2M3303

11) Move clips and then disconnect jet pump hose
(C).

12) Disconnect quick connector and then discon-
nect fuel delivery hose (A) and return hose (B).
<Ref. to FU(H6)-78, REMOVAL, Fuel Delivery,
Return and Evaporation Lines.>

(E\i) (A)

\,

B2M3304A

13) Remove nuts which install fuel pump assem-
bly onto fuel tank.

B2M3305

14) Take off fuel pump assembly from fuel tank.

B: INSTALLATION sisozsar

Install in the reverse order of removal. Do the fol-
lowing:

(1) Always use new gaskets.

(2) Ensure sealing portion is free from fuel or for-
eign particles before installation.

(3) Tighten nuts in alphabetical sequence shown
in figure to specified torque.

Tightening torque:
5.9 N-m (0.6 kgf-m, 4.3 ft-Ib)

B2M3307B

C: DISASSEMBLY sz
1) Remove fuel pump and pump holder.

NOTE:
When disassembling pump holder, be careful as it
is installed with two pawils.

B2M3675

2) Disconnect connector from fuel pump.

B2M3676
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FUEL PUMP

Fuel Injection (Fuel Systems)

D: ASS EM B LY 5145025402

Assemble in the reverse order of disassembly.

E: INSPECTION 05110

Connect lead harness to connector terminal of fuel
pump and apply battery power supply to check
whether the pump operate.

WARNING:

e Wipe off the fuel completely.

e Keep battery as far apart from fuel pump as
possible.

e Be sure to turn the battery supply ON and
OFF on the battery side.

e Do not run fuel pump for a long time under
no-load condition.

B2M3677
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FUEL LEVEL SENSOR

Fuel Injection (Fuel Systems)

24. Fuel Level Sensor ..

A: REMOVAL S5145026A18

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

NOTE:
Fuel level sensor is built in fuel pump assembly.

1) Remove fuel pump assembly. <Ref. to FU(H6)-
70, REMOVAL, Fuel Pump.>
2) Disconnect connector from fuel pump bracket.

B2M3521

3) Pushing the pawls with a screwdriver, remove
fuel meter unit by pulling it downwards.

NOTE:
Replace fuel filter pawls with new ones as they
might break when removed.

B2M3522

B: INSTALLATION ;o6
Install in the reverse order of removal.

WARNING:
e Ground cable must be connected.
e Spark may occur and ignite if fuel is nearby.

B2M3738
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FUEL SUB LEVEL SENSOR

Fuel Injection (Fuel Systems)

25. Fuel Sub Level Sensor ;..

A: REMOVAL S5145023A18

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Disconnect battery ground cable.

G6M0095

2) Lift-up the vehicle.
3) Remove front side fuel tank cover.

B2M3173

4) Drain fuel from fuel tank. Set a container under
the vehicle and remove drain plug from fuel tank.

B2M3174

5) Tighten fuel drain plug and install front right side
fuel tank cover.
Tightening torque:

26 N-m (2.65 kgf-m, 19.2 ft-Ib)

B2M3174

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3173

6) Raise rear seat and turn floor mat up. (Wagon
model)

7) Remove rear seat. (Sedan model)

8) Remove service hole cover.

B2M3175
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FUEL SUB LEVEL SENSOR

Fuel Injection (Fuel Systems)

9) Disconnect connector from fuel sub level sen- B: INSTALLATION :.omr:
sor. Install in the reverse order of removal.
Tightening torque:

4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

10

~

B2M3178

B2M3177

11) Remove bolts which install fuel sub level sen-
sor on fuel tank.

B2M3178

12) Remove fuel sub level sensor.
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FUEL FILTER

Fuel Injection (Fuel Systems)

26. Fuel Filter ;..

A: REMOVAL S5145027A18

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Disconnect fuel delivery hoses from fuel filter.

3) Remove filter from holder.

B: INSTALLATION s

CAUTION:

e If fuel hoses are damaged at the connecting
portion, replace it with a new one.

e If clamps are badly damaged, replace with
hew ones.

1) Install in the reverse order of removal.
2) Tighten hose clamp screws.
Tightening torque:

1.0 N-m (0.1 kgf-m, 0.7 ft-Ib)

C: INSPECTION S§145027A10

1) Check the inside of fuel filter for dirt and water
sediment.

2) If it is clogged, or if replacement interval has
been reached, replace it.

3) If wateris found in it, shake and expel the water
from inlet port.
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FUEL CUT VALVE

Fuel Injection (Fuel Systems)

27. Fuel Cut Valve ;..

A: REMOVAL S5145021A18

1) Remove fuel tank. <Ref. to FU(H6)-53,
REMOVAL, Fuel Tank.>

2) Move clip and disconnect evaporation hose
from fuel cut valve.

N

NER

3) Remove bolts which install fuel cut valve.

B: INSTALLATION susoeran

Install in the reverse order of removal.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

'+ B2M3678

=
NN =N

FU(H6)-77



FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

28. Fuel Delivery, Return and
Evaporation Lines :...

A: REMOVAL S145019A18

1) Set vehicle on the lift.

2) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

3) Open fuel filler flap lid and remove fuel filler
cap.

4) Remove fuel tank. <Ref. to FU(H6)-53,
REMOVAL, Fuel Tank.>

5) Remove fuel filler pipe. <Ref. to FU(H6)-62,
REMOVAL, Fuel Filler Pipe.>

6) Remove floor mat. <Ref. to EI-52, REMOVAL,
Floor Mat.>

7) Remove fuel delivery pipes and hoses, fuel
return pipes and hoses, evaporation pipes and
hoses.

)

B2M4558
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FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

8) In engine compartment, detach fuel delivery
hoses, return hoses and evaporation hose.

9) Separate quick connector on fuel delivery,
return line and evaporation line.
(1) Clean pipe and connector, if they are cov-
ered with dust.
(2) Hold connector (A) and push retainer (B)
down.
(3) Pull out connector (A) from retainer (B).

CAUTION:
Replace retainer with new ones.

S2M0228A

(A) Connector
(B) Retainer
(C) Pipe

B: INSTALLATION s:s00ur

1) Connect quick connector on fuel delivery and
return line.

CAUTION:

e Always use a new retainer.

e Make sure that the connected portion is not
damaged or has dust. If necessary, clean seal
surface (A) of pipe (B).

S2M0229D

(1) Set new retainer (B) to connector (A).
(2) Push pipe into connector completely.

NOTE:
At this time, clicking sound can be heard two times.

S2M0230A

(A) Connector
(B) Retainer
(C) Pipe
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FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

CAUTION:

e Pull the connector to ensure it is connected
securely.

e Ensure the two retainer pawls are engaged in
their mating positions in the connector.

e Be sure to inspect hoses and their connec-
tions for any leakage of fuel.

S2M0231A

(A) Connector
(B) Retainer
(C) Pipe

2) Connect fuel delivery hose to pipe with an over-
lap of 20 to 25 mm (0.79 to 0.98 in).

Type A: When fitting length is specified.

Type B: When fitting length is not specified.

¢ : 2.5+1.5 mm (0.098+0.059 in)
L: 22.5:2.5 mm (0.886+0.098 in)

S
Type B e o ol I

3) Connect evaporation hose to pipe by approx.
15 mm (0.59 in) from hose end.

L = 17.5:2.5 mm (0.689+0.098 in)

CAUTION:
Be sure to inspect hoses and their connections
for any leakage of fuel.

(1) (2) (3)

2
}
|

B2M1195A

(1) Hose
(2) Clip
(3) Pipe

C: INSPECTION ;.10

1) Make sure that there are no cracks on the fuel
pipes and fuel hoses.

2) Make sure that the fuel pipe and fuel hose con-
nections are tight.

B2M1194B

(1)
)
@)

Fitting
Clamp
Hose
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FUEL SYSTEM TROUBLE IN GENERAL

Fuel Injection (Fuel Systems)

29. Fuel System Trouble in
General ..~

A: INSPECTION S§145571A10

Trouble and possible cause

Corrective action

1. Insufficient fuel supply to the injector

1) | Fuel pump will not operate.

(O |Defective terminal contact.

Inspect connections, especially ground, and tighten
securely.

(O [Trouble in electromagnetic or electronic circuit parts.

Replace fuel pump.

2) Lowering of fuel pump function. Replace fuel pump.
3) Clogged dust or water in the fuel filter. Replace fuel filter, clean or replace fuel tank.
4) Clogged or bent fuel pipe or hose. Clean, correct or replace fuel pipe or hose.
5) Air is mixed in the fuel system. Inspect or retighten each connection part.
6) Clogged or bent breather tube or pipe. Clean, correct or replace air breather tube or pipe.
7) Damaged diaphragm of pressure regulator. Replace.
2. Leakage or blow out fuel
1) Loosened joints of the fuel pipe. Retightening.
2) Cracked fuel pipe, hose and fuel tank. Replace.
3) Defective welding part on the fuel tank. Replace.
4) Defective drain packing of the fuel tank. Replace.
5) Clogged or bent air breather tube or air vent tube. Clean, correct or replace air breather tube or air vent

tube.

3. Gasoline smell inside of compartment

Loose joints at air breather tube, air vent tube and fuel

1) filler pipe. Retightening.
2) Defective packing air tightness on the fuel saucer. Correct or replace packing.
3) Cracked fuel separator. Replace separator.
4) Inoperative fuel pump modulator or circuit. Replace.
4. Defective fuel meter indicator
1) Defective operation of fuel meter unit. Replace.
2) Defective operation of fuel meter. Replace.
5. Noise
1) | |Large operation noise or vibration of fuel pump. | Replace.
NOTE: ing system. Refueling will also complement the

e When the vehicle is left unattended for an
extended period of time, water may accumulate in
the fuel tank.
To prevent water condensation:
(1) Top off the fuel tank or drain the fuel com-
pletely.
(2) Drain water condensation from the fuel fil-
ter.
e Refilling the fuel tank.
Refill the fuel tank while there is still some fuel left
in the tank.
e Protecting the fuel system against freezing and
water condensation.
(1) Cold areas
In snow-covered areas, mountainous areas,
skiing areas, etc. where ambient temperatures
drop below 0°C (32°F) throughout the winter
season, use an anti-freeze solution in the cool-

effect of anti-freeze solution each time the fuel
level drops to about one-half. After the winter
season, drain water which may have accumu-
lated in the fuel filter and fuel tank in the man-
ner same as that described under Affected
areas below.
(2) Affected areas
When water condensation is notched in the fuel
filter, drain water from both the fuel filter and fuel
tank or use a water removing agent (or anti-
freeze solution) in the fuel tank.
e Observe the instructions, notes, etc., indicated
on the label affixed to the anti-freeze solution
(water removing agent) container before use.

FU(H6)-81



FUEL SYSTEM TROUBLE IN GENERAL

Fuel Injection (Fuel Systems)

MEMO:
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GENERAL DESCRIPTION

Emission Control (Aux. Emission Control Devices)

1. General Description ..
A: CAUTION S140001A03

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

e Be careful not to burn your hands, because each
part on the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensors or units, be sure to disconnect ground
cable from battery.

EC(H6)-2



FRONT CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

2. Front Catalytic Converter ;...

A: REMOVAL S§140017A18

1) Set the vehicle on the lift.

2) Remove battery.

3) Remove air cleaner case and air intake duct.
<Ref. to IN(H6)-5, REMOVAL, Air Cleaner.> and
<Ref. to IN(H6)-7, REMOVAL, Air Intake Duct.>
4) Disconnect front oxygen (A/F) sensor connec-
tors.

LH side

B2M4407A

5) Lift-up the vehicle.

6) Remove under cover.

7) Remove front oxygen A/F sensor harness from
the clips attached to both right and left cylinder
head covers.

8) Disconnect connector from rear oxygen sensor
connector.

B2M4408

9) Separate front exhaust pipe from rear exhaust
pipe.

CAUTION:

Be careful, exhaust pipe is hot.

)
] e

10) Remove bolts which hold front exhaust pipe
onto cylinder heads.

RH side | |_ L l_IJ\ﬁ

v

[~ N

LH side o . ~
p—

B2M4410A

11) Remove front exhaust pipe from hanger
bracket.

CAUTION:
Be careful not to pull down front exhaust pipe.

B2M4411

EC(H6)-3



FRONT CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

12) Separate front catalytic converter (RH) from
front exhaust pipe.

NOTE:

The rear catalytic converter is integrated with front
catalytic converter. Therefore, the procedure for
removing rear catalytic converter is the same as
the description above.

B: INSTALLATION suwimn

NOTE:
Replace gaskets with new ones.

1) Install front catalytic converter (RH) to front
exhaust pipe.
Tightening torque:

30 N-m (3.1 kgf-m, 22.4 ft-Ib)

B2M4412

2) Install front exhaust pipe. And temporarily
tighten bolt which installs front exhaust pipe to
hanger bracket.

B2M4411

3) Tighten bolts which hold front exhaust pipe onto
cylinder heads.

Tightening torque:
30 N-m (3.1 kgf-m, 22.4 ft-Ib)

RHside I L l_llfl

ST
ML A6

[~ N

LH side o —~—
p—

B2M4410A

4) Install front exhaust pipe to rear exhaust pipe.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

=)
" ] sovems

5) Tighten bolt which holds front exhaust pipes to
hanger bracket.

Tightening torque:
35 N-m (3.6 kgf-m, 26.0 ft-Ib)

B2M4411

EC(H6)-4



FRONT CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

6) Connect connector to rear oxygen sensor con-
nector.

! B2M4408

7) Install front oxygen A/F sensor harness to the
clips attached to the cylinder head covers.

8) Install under cover.

9) Lower the vehicle.

10) Connect front oxygen (A/F) sensor connector.

B2M4407A

11) Install air cleaner case and air intake duct.
<Ref. to IN(H6)-5, INSTALLATION, Air Cleaner.>
and <Ref. to IN(H6)-7, INSTALLATION, Air Intake
Duct.>

12) Install battery.

C: INSPECTION S§140017A10

1) Make sure there are no exhaust leaks from con-
nections and welds.
2) Make sure there are no holes or rusting.
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REAR CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

3. Rear Catalytic Converter ..
A: REMOVAL S140036A18

The front and rear catalytic converter are inte-
grated into one unit. Therefore, the removal and
installation procedures are the same as the those
for the front catalytic converter. <Ref. to EC(H6)-3,
REMOVAL, Front Catalytic Converter.>

(A)

= i

TR

(C)

(B) B2M4413A

(A) Front catalytic converter RH
(B) Front catalytic converter LH
(C) Rear catalytic converter

B: INSTALLATION s

The front and rear catalytic converter are inte-
grated into one unit. Therefore, the removal and
installation procedures are the same as the ones
described under front catalytic converter. <Ref. to
EC(H6)-4, INSTALLATION, Front Catalytic Con-

verter.>
)
O,
)
= ()
=
( B ) B2M4413A

(A) Front catalytic converter RH
(B) Front catalytic converter LH
(C) Rear catalytic converter

C: INSPECTION S140036A10

1) Make sure there are no exhaust leaks from con-
nections and welds.
2) Make sure there are no holes or rusting.
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CANISTER

Emission Control (Aux. Emission Control Devices)

4. Canister s..»

A: REMOVAL S§140037A18

1) Lift-up the vehicle.

2) Loosen two clamps which hold two canister
hoses, and disconnect evaporation three hoses
from canister.

B2M3520

B: INSTALLATION sismr

Install in the reverse order of removal.

Tightening torque:
23 N-m (2.3 kgf-m, 17 ft-Ib)

B2M3520A

C: INSPECTION S§140037A10

Make sure the canister and canister hoses are not
cracked or loose.
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PURGE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

5. Purge Control Solenoid
Valve S$140035

A: REMOVAL S5140035A18

1) Disconnect battery ground cable.

G6M0095

2) Remove power steering pump from bracket.
(1) Remove air intake duct and air cleaner
case. <Ref. to IN(H6)-5, REMOVAL, Air
Cleaner.> and <Ref. to IN(H6)-7, REMOVAL, Air
Intake Duct.>
(2) Remove V-belt. <Ref. to ME(H6)-29,
REMOVAL, V-belt.>
(3) Remove power steering oil pipe with
bracket.

B2M4020

(4) Remove bolts which install power steering
pump bracket.

CAUTION:
Do not separate hose and pipe from the pump
main unit.

NP —_
i [~(B)

/ a—{

¥ Z4

T e
ER(ON
“* —w .
N =7

.

< F— _

e

B2M4021A

(A) Power steering pump
(B) Generator
(C) A/C compressor

(5) Remove power steering tank from the
bracket by pulling it upward.

B2M3153

(6) Place power steering pump on the right side
wheel apron.

s

N\

-2 %

A
B2M4321B

(A) Cloth
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PURGE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

To fuel =—
pipe —= To intake
manifold

B2M1893A

3) Disconnect connector and hoses from purge
control solenoid valve.

B2M4414 C: INSPECTION 5140035410

4) Remove bolt which installs purge control sole- Make sure hoses are not cracked or loose.
noid valve onto intake manifold.

B2M4415

5) Take out purge control solenoid valve through
the bottom of the intake manifold.

B: INSTALLATION sssar

Install in the reverse order of removal.

Tightening torque:
19 N-m (1.9 kgf-m, 14 ft-Ib)

B2M4415

CAUTION:
Carefully connect the evaporation hoses.
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EGR VALVE

Emission Control (Aux. Emission Control Devices)

6. EGR Valve ... 6) Disconnect connector from EGR valve.
A: REMOVAL S5140738A18 V/

1) Disconnect battery ground cable. (
e i
[k

B: INSTALLATION o

G6M0095

NOTE:
2) Remove air intake chamber. <Ref. to IN(H6)-6, Replace old gaskets with new one.
REMOVAL, Air Intake Chamber.> 1) Connect connector EGR valve.

3) Remove starter. <Ref. to SC(H6)-6, REMOVAL,
Starter.>
4) Remove EGR pipe from EGR valve and cylin-
der head.

B2M4419

2) Install EGR valve to intake manifold.

Tightening torque:
BaMadt? 19 N-m (1.9 kgf-m, 14 ft-Ib)

5) Remove EGR valve from intake manifold.

B2M4418

B2M4418

3) Install EGR pipe to EGR valve and cylinder
head.
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EGR VALVE

Emission Control (Aux. Emission Control Devices)

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M4417

4) Install starter. <Ref. to SC(H®6)-6,
INSTALLATION, Starter.>

5) Install air intake chamber. <Ref. to IN(H6)-6,
INSTALLATION, Air Intake Chamber.>

6) Connect battery ground cable.

C: INSPECTION S5140738A10

1) Check the EGR valve for proper valve move-
ment.

2) Check the EGR pipe, etc., for blockages or
cracks.
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MAIN FUEL LEVEL SENSOR

Emission Control (Aux. Emission Control Devices)

7. Main Fuel Level Sensor ..
A: REMOVAL S5140038A18

For work procedures, refer to “FU(H6)” section.
<Ref. to FU(H6)-73, REMOVAL, Fuel Lever Sen-
sor.>

B: INSTALLATION s

For work procedures, refer to “FU(H6)” section.
<Ref. to FU(H6)-73, INSTALLATION, Fuel Lever
Sensor.>
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FUEL TEMPERATURE SENSOR

Emission Control (Aux. Emission Control Devices)

8. Fuel Temperature Sensor ;...

A: REMOVAL S5140032A18

NOTE:
Fuel temperature sensor is built in fuel pump
assembly.

1) Remove fuel pump assembly. <Ref. to FU(H6)-
70, REMOVAL, Fuel Pump.>
2) Disconnect connector from fuel pump bracket.

B2M3521

3) Remove fuel temperature sensor.

NOTE:

When replacing fuel temperature sensor, also
replace fuel level sensor. <Ref. to FU(H6)-73,
REMOVAL, Fuel Level Sensor.>

B2M3523

B: INSTALLATION ;o050
Install in the reverse order of removal.

WARNING:
e Ground cable must be connected.
e Spark may occur and ignite if fuel is nearby.

B2M3738
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SUB FUEL LEVEL SENSOR

Emission Control (Aux. Emission Control Devices)

9. Sub Fuel Level Sensor ..
A: REMOVAL S5140029A18

For work procedures, refer to “FU(H6)” section.
<Ref. to FU(H6)-74, REMOVAL, Fuel Sub Level
Sensor.>

B: INSTALLATION sozonn

For work procedures, refer to “FU(H6)” section.
<Ref. to FU(H6)-75, INSTALLATION, Fuel Sub
Level Sensor.>
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FUEL TANK PRESSURE SENSOR

Emission Control (Aux. Emission Control Devices)

10. Fuel Tank Pressure Sensor 6) Disconnect pressure hose from fuel tank pres-
sure sensor.

5140030

A: REMOVAL S140030A18

1) Set the vehicle on the lift.
2) Open fuel flap lid, and remove fuel filler cap.

B2M3525

7) Remove fuel tank pressure sensor.

B2M3197

B2M3526

\\ B: INSTALLATION s

Install in the reverse order of removal.

B2M1723

Tightening torque:

4) Lift-up the vehicle. 7.4 N-m (0.75 kgf-m, 5.4 ft-Ib)
5) Disconnect connector from fuel tank pressure
Sensor.

&Ny

B2M3526

B2M3524 C: INSPECTION 5140030410

Make sure that hoses are not cracked or loose.
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PRESSURE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

11. Pressure Control Solenoid 6) Remove pressure control solenoid valve from
bracket.
Valve S§140031

A: REMOVAL S140031A18

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

B2M3529

\\ B: INSTALLATION s
Install in the reverse order of removal.

B2M1723
C: INSPECTION S140031A10

Make sure that hoses are not cracked or loose.

3) Lift-up the vehicle.
4) Disconnect connector from pressure control
solenoid valve.

B2M3527

5) Disconnect two evaporation hoses from pres-
sure control solenoid valve.

B2M3528
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DRAIN FILTER

Emission Control (Aux. Emission Control Devices)

12. Drain Filter ...

A: REMOVAL S5140567A18

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

B2M1723

3) Lift-up the vehicle.

4) Remove canister.
REMOVAL, Canister.>
5) Disconnect connector from drain valve.

<Ref. to EC(H6)-7,

B2M1788

6) Remove nut which installs drain filter and drain
valve brackets on body, and remove them as a
unit.

B2M3655

7) Disconnect evaporation hoses (A) and remove
drain filter (B).

B2M1791H

B: INSTALLATION o511
Install in the reverse order of removal.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3655

C: INSPECTION S140567A10

1) Make sure that all hoses are installed correctly.
2) Make sure that hoses are not cracked or loose.
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VENT VALVE

Emission Control (Aux. Emission Control Devices)

13. Vent Valve ...

A: REMOVAL S140033A18

1) Remove fuel tank. <Ref. to FU(H6)-53,
REMOVAL, Fuel Tank.>

2) Move clips, and disconnect hoses from vent
valve.

B2M3530

3) Remove nuts which install vent valve on fuel
tank.

B2M3531

B: INSTALLATION s

Install in the reverse order of removal.

NOTE:
Replace rubber seat with a new one.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

B2M3531

C: INSPECTION s:.m55110

Make sure that hoses are not cracked or loose.
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SHUT VALVE

Emission Control (Aux. Emission Control Devices)

14. Shut Valve ;..

A: REMOVAL S5140024A18

1) Drain fuel from fuel tank. <Ref. to FU(H®6)-50,
DRAINING FUEL, OPERATION, Fuel.>

2) Remove fuel filler pipe. <Ref. to FU(H6)-62,
REMOVAL, Fuel Filler Pipe.>

3) Disconnect evaporation hoses from shut valve.

B2M3532

4) Remove shut valve from fuel filler pipe.

B2M3533

B: INSTALLATION sz

Install in the reverse order of removal.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

B2M3533

C: INSPECTION S§140024A10

Make sure that hoses are not cracked or loose.
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DRAIN VALVE

Emission Control (Aux. Emission Control Devices)

15. Drain Valve :.w

A: REMOVAL S5140088A18

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

B2M1723

3) Lift-up the vehicle.
4) Remove canister. <Ref. to
REMOVAL, Canister.>
5) Disconnect connector from drain valve.

EC(H6)-7,

B2M1788

6) Remove bolt which installs air filter and drain
valve brackets on body.

B2M3655

7) Disconnect evaporation hose (A) and remove
drain valve (B).

B2M1791G

B: INSTALLATION s

Install in the reverse order of removal.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M3655

C: INSPECTION S140088A10

1) Make sure that all hoses are installed correctly.
2) Make sure that hoses are not cracked or loose.
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GENERAL DESCRIPTION

Intake (Induction)

1. General Description ;...
A: COMPONENT S144001A05

B2M4400A

IN(H6)-2



GENERAL DESCRIPTION

Intake (Induction)

Air intake duct (10) Intake air temperature sensor (19) Air intake boot

Plate (11) Grommet (20) Clamp

Resonator chamber (12) Air intake chamber

Cushion (13) Grommet Tightening torque: N-m (kgf-m, ft-Ib)
Clip (14) Clamp T1: 32 (3.3, 24)

Air cleaner lower case (15) Clamp T2: 6.4 (0.65 4.7)

Spacer (16) Cushion T3: 7.5 (0.76, 5.5)

Air cleaner element (17) Spacer T4: 3 (0.3, 2.2)

Air cleaner upper cover (18) Intake duct

IN(H6)-3



GENERAL DESCRIPTION

Intake (Induction)

B: CAUTION S5144001A03

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.
e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

e Be careful not to burn your hands, because each
part on the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensor or units, be sure to disconnect ground cable
from battery.
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AIR CLEANER

Intake (Induction)

2. Air Cleaner ;...
A: REMOVAL S5144087A18

1) Loosen clamp (A), and separate air cleaner
upper cover and air intake boot.

2) Remove the clip (B) above the air cleaner upper
cover.

B2M4401A

3) Remove air cleaner upper cover and air cleaner
element.
4) Remove air cleaner lower case.

¥\

VRER TR

~~|

¢
\ o @

B: INSTALLATION ssmn

1) Install the air cleaner lower case element.

Tightening torque:
32 N-m (3.3 kgf-m, 24 ft-Ib)

¥\
j/

!
|
I

/)

\| I’—I—_l:l:l:

Ac
\ o |

2) Set the air cleaner element.
3) Install the air cleaner upper cover.

[ 111

[

NOTE:

Before installing air cleaner upper cover, align
holes with protruding portions of air cleaner
lower case, then secure upper cover to lower

Nk

B2M4403

—
\

A\

4) Install the clip (B) above the air cleaner upper
cover.

5) Tighten clamp (A), and connect air intake boot
and air cleaner upper cover.

B2M4401A

C: INSPECTION S144087A10

Replace if excessively damaged or dirty.
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AIR INTAKE CHAMBER

Intake (Induction)

3. Air Intake Chamber ;..
A: REMOVAL ;.o

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from intake air tempera-
ture sensor.

B2M4404

3) Loosen clamp (A) which connects air intake
chamber to throttle body.

4) Remove bolts (B) which install air intake cham-
ber to stays.

5) Loosen clamp (C) which connects air intake
chamber to air intake boot.

B2M4405A

6) Disconnect hoses from air intake chamber.
7) Remove air intake chamber.

B: INSTALLATION s

Install in the reverse order of removal.

C: INSPECTION §144757A10

Inspect for cracks and loose connections.
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AIR INTAKE DUCT

Intake (Induction)

4. Air Intake Duct ...
A: REMOVAL S5144566A18

1) Remove bolts which install air intake duct on
the front side of body.

—
=
@=-L—_—J_
\\T@‘—é\‘/@ﬂa

\ B2M4406

B: INSTALLATION sssear
Install in the reverse order of removal.

Tightening torque:
7.5 N-m (0.76 kgf-m, 5.5 ft-Ib)

C: INSPECTION S§144566A10

Inspect for cracks and loose connections. Check
that no foreign objects are mixed in the air intake
duct.
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RESONATOR CHAMBER

Intake (Induction)

5. Resonator Chamber ;..
A: REMOVAL S5144639A18

1) Set vehicle on a lift.

2) Remove air intake duct. <Ref. to IN(H6)-7,
REMOVAL, Air Intake Duct.>

3) Remove air cleaner lower case. <Ref. to
IN(H6)-5, REMOVAL, Air Cleaner.>

4) Remove the resonator chamber mounting bolt
on the right of engine compartment.

B2M4556

5) Remove the front right tire, and lift the vehicle.
6) Remove front mudguard RH.

7) Remove the resonator chamber (A) from the
inside front fender.

B2M4557A

B: INSTALLATION s

Install in the reverse order of removal.

Tightening torque:
7.5 N-m (0.76 kgf-m, 5.5 ft-Ib)

C: INSPECTION suissono

Inspect for cracks and loose connections. Check
that no foreign objects and mixed in the resonator
chamber.
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Mechanical

GENERAL DESCRIPTION

1. General Description ...
A: SPECIFICATIONS s.mies

Type

Horizontally opposed, liquid cooled, 6-cylinder, 4-stroke gaso-
line engine

Valve arrangement

Chain driven, double over-head camshaft, 4-valve/cylinder

Bore x Stroke

mm (in)

89.2 x 80 (3.51 x 3.150)

Displacement

cm?® (cu in)

3,000 (183.1)

Compression ratio

10.7

Compression pres-
sure (350 rpm and
fully open throttle)

kPa (kg/cm?, psi)

1,275 — 1,471 (13.0 — 15.0, 185 — 213)

Number of piston rings

Pressure ring: 2, Oil ring: 1

=nane Intake valve timing Opening 5 BTDC
Closing 55° ABDC
Exhaust valve tim- | Opening 52° BBDC
ing Closing 0° ATDC
Intake mm (in) 0.207°%4/ | o6 (0.0079%0-001¢/ | )
Valve clearance Exhaust mm (in) 0.25+0.05 (0.0098+0.0020)
Igle speed [At “P” or “N” posi- rpm 600150 (No !oad)
tion] 700+50 (A/C switch ON)
Firing order 1565352554
Ignition timing BTDC/rpm 10°+8°/600
NOTE:
STD: Standard I.D.: Inner Diameter O.D.: Outer
Diameter US: Undersize OS: Oversize
Bend limit 0.020 mm (0.0008 in)
Intake STD 0.075 — 0.135 mm (0.0030 — 0.0053 in)
Thrust clearance Limit 0.155 mm (0.0061 in)
Exhaust STD 0.048 — 0.108 mm (0.0019 — 0.0043 in)
Limit 0.130 mm (0.0051 in)
Intake STD 46.05 — 46.15 mm (1.8130 — 1.8169 in)
Cam lobe height Limit 45.95 mm (1.8091 in)
Camshaft Exhaust STD 45.55 — 45.65 mm (1.7933 — 1.7972 in)
Limit 45.45 mm (1.7894 in)
) Front 37.946 — 37.963 mm (1.4939 — 1.4946 in)
Camshatft journal O.D. Center & Rear 27.946 — 27.963 mm (1.1002 — 1.1009 in)
) Front 38.000 — 38.018 mm (1.4961 — 1.4968 in)
Camshatt journal hole 1.D. - roc o Rear 28.000 — 28.018 mm (1.1024 — 1.1031 in)
Oil clearance STD 0.037 — 0.072 mm (0.0015 — 0.0028 in)
Limit 0.10 mm (0.0039 in)
) Surface warpage limit 0.05 mm (0.0020 in)
Cylinder e X
head Surface grinding limit 0.1 mm (0.004 in)
Standard height 124 mm (4.88 in)
Refacing angle 90°
STD 1.0 mm (0.039 in)
Intake — i
Valve seat Contacting width Limit 1.7 mm (0.067 in)
STD 1.5 mm (0.059 in)
Exhaust — i
Limit 2.2 mm (0.087 in)
. Inner diameter 5.500 — 5.512 mm (0.2165 — 0.2170 in)
Valve guide (

Protrusion above head

12.3 —12.7 mm

0.484 — 0.500 in)
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GENERAL DESCRIPTION

Mechanical
STD 1.0 mm (0.039 in)
Intake — ;
Head edge thickness Limit 0.8 mm (0.815 fn)
Exhaust STD 1.2 mm (0.047 in)
Limit 0.8 mm (0.315 in)
Stemn diameter Intake 5.455 — 5.470 mm (0.2148 — 0.2154 in)
Valve Exhaust 5.455 — 5.460 mm (0.2148 — 0.2150 in)
STD Intake 0.030 — 0.057 mm (0.0012 — 0.0022 in)
Stem oil clearance Exhaust 0.040 — 0.067 mm (0.0016 — 0.0026 in)
Limit — 0.15 mm (0.0059 in)
Overall length Intake 103.5 mm (4.07 ?n)
Exhaust 103.2 mm (4.06 in)
Free length 46.79 mm (1.8421 in)
Squareness 2.5°, 2.0 mm (0.079 in)
Valve sprin Set 186.2 — 205.8 N (18.99 — 20.99 kdf, 41.9 — 46.3
P Tension/spring height Ib)/87.4 mm (1.472 in)
Lift 446.5 — 493.5 N (45.54 — 50.34 kgf, 100.3 — 110.9
Ib)/27.5 mm (1.083 in)
Surface warpage limit (mating with cylinder head) 0.05 mm (0.0020 in)
Surface grinding limit 0.1 mm (0.004 in)
. A 89.205 — 89.215 mm (3.5120 — 3.5124 in)
, Cylinder bore STD B 89.195 — 89.205 mm (3.5116 — 3.5120 in)
bolw(der Taper Limit 0.050 mm (0.0020 in)
Out-of-roundness Limit 0.050 mm (0.0020 in)
Piston clearance STD 0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit 0.050 mm (0.0020 in)
Enlarging (boring) limit 0.5 mm (0.020 in)
STD A 89.185 — 89.195 mm (3.5112 — 3.5116 in)
B 89.175 — 89.185 mm (3.5108 — 3.5112 in)
. Outer diameter 0.25 mm (0.0098 in) 89.425 — 89.435 mm (3.5207 — 3.5211 in)
Piston 0S
Q.50 mm (0.01571n) 89.675 — 89.685 mm (3.5305 — 3.5309 in)
Standard inner diameter of piston pin hole 22.000 — 22.006 mm (0.8661 — 0.8664 in)
Outer diameter 21.994 — 22.000 mm (0.8659 — 0.8661 in)
_ _ Standard clearance between piston pin and hole in pis- 0.004 — 0.008 mm (0.0002 — 0.0003 in)
Piston pin ton
Degree of fit Piston pin must be fitted into position with thumb at
20°C (68°F).
. STD 0.20 — 0.35 mm (0.0079 — 0.0138 in)
Top ring — i
Limit 1.0 mm (0.039 in)
Piston ring gap S.econd STD 0.35 — 0.50 mm (0.0138 — 0.0197 in)
rng Limit 1.0 mm (0.039 in)
Piston ring Oil ring STD 0.20 — 0.60 mm (0.0079 — 0.0236 in)
Limit 1.5 mm (0.059 in)
Clearance Top ring STD 0.040 — 0.080 mm (0.0016 — 0.0031 in)
between piston Limit 0.15 mm (0.0059 in)
ring and piston | Second STD 0.030 — 0.070 mm (0.0012 — 0.0028 in)
ring groove ring Limit 0.15 mm (0.0059 in)
~ |Bend twist per 100 mm (3.94 | ; 0.10 mm (0.0039 in)
Connecting [in) in length
rod Side clearance STD 0.070 — 0.330 mm (0.0028 — 0.0130 in)
Limit 0.4 mm (0.016 in)
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GENERAL DESCRIPTION

Mechanical
Ol clearance STD 0.022 — 0.052 mm (0.0009 — 0.0020 in)
Limit 0.065 mm (0.0026 in)
STD 1.490 — 1.502 mm (0.0587 — 0.0591 in)
Connecting 8’33 mm (0.0012 in) 1,510 — 1.513 mm (0.0594 — 0.0596 in)
rod bearing ) )
Thickness at center portion | 0.05 mm (0.0020 in) 1,520 — 1.523 mm (0.0598 — 0.0600 in)
US . . : .
8‘55 mm (00098 in) 1.620 — 1.623 mm (0.0638 — 0.0639 in)
Connecting | Clearance between piston pin | STD 0 — 0.022 mm (0 — 0.0009 in)
rod bushing |and bushing Limit 0.030 mm (0.0012 in)
Bend limit 0.035 mm (0.0014 in)
Crank pin and Out-of-roundness 0.020 mm (0.0008 in) or less
crank journal Grinding limit 0.250 mm (0.0098 in)
STD 51.984 — 52.000 mm (2.0466 — 2.0472 in)
8‘23 mm (0.0012 in) 51.954 — 51.970 mm (2.0454 — 2.0461 in)
Crank pin outer diameter 0.05 mm (0.0020 in) .
Us 51.934 — 51.950 mm (2.0446 — 2.0453 in)
8‘55 mm (0.0098 in) 51.734 — 51.750 mm (2.0368 — 2.0374 in)
STD 63.992 — 64.008 mm (2.5194 — 2.5200 in)
8‘23 mm (0.0012 in) 63.962 — 63.978 mm (2.5182 — 2.5188 in)
#1, 43,45, 15,05 mm (0.0020 i
Crankshaft #7 Us mm (0.0020 in) 63.942 — 63.958 mm (2.5174 — 2.5180 in)
0.25 mm (0.0098 in) .
742 — 637 2.5095 — 2.5102
Crank journal Us 63 63.758 mm (2.5095 — 2.5102 in)
outer diameter STD 63.992 — 64.008 mm (2.5194 — 2.5200 in)
oo mm (0.0012/in) 63.962 — 63.978 mm (2.5182 — 2.5188 in)
#2, #4, 4#6 i
A 8'(8)5 mm (0.0020 in) 63.942 — 63.958 mm (2.5174 — 2.5180 in)
8‘25 mm (0.0098 in) 63.742 — 63.758 mm (2.5095 — 2.5102 in)
Thrust cloarance STD 0.030 — 0.115 mm (0.0012 — 0.0045 in)
Limit 0.25 mm (0.0098 in)
Ol clearance STD 0.015 — 0.030 mm (0.0006 — 0.0012 in)
Limit 0.050 mm (0.0020 in)
STD 1.992 — 2.005 mm (0.0784 — 0.0789 in)
8’23 mm (0.0012 in) 2.017 — 2.020 mm (0.0794 — 0.0795 in)
#1, 43, #5, ,
#7 8‘25 mm (0.0020 in) 2.027 — 2.030 mm (0.0798 — 0.0799 in)
0.25 mm (0.0098 in) .
2127 — 2.1 .0837 — 0.
Crankshaft | Crankshaft bear- us 30 mm (0.083 0.0839 in)
bearing ing thickness STD 1.996 — 2.000 mm (0.0786 — 0.0787 in)
3‘23 mm (0.0012 in) 2.019 — 2.020 mm (0.0795 — 0.0795 in)
#2, #4, #5 [0.05 mm (0.0020 in)

us

2.029 — 2.032 mm (0.0799 — 0.0800 in)

0.25 mm (0.0098 in)
us

2.129 — 2.132 mm (0.0838 — 0.0839 in)
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GENERAL DESCRIPTION

Mechanical

B: COMPONENT .o

1 . V-B E LT S§143001A0508

B2M4317A

V-belt

Belt cover

Belt tensioner

Power steering pump bracket
Generator

Generator plate

@)
®)
9)

A/C compressor stay
Idler pulley
Idler pulley cover

ME(H6)-5

Tightening torque: N-m (kgf-m, ft-Ib)
T1: 6.4 (0.65, 4.7)
T2: 20 (2.0, 14)
T3: 25 (2.5, 18)
T4: 33 (3.4, 25)




Mechanical

GENERAL DESCRIPTION

2. TIMING CHAIN COVER 100140500

B2M4790A

Crank pulley cover
O-ring

Crank pulley
Sealing washer
Oil seal

Front chain cover

@)
®)
(©)

Baffle
Rear chain cover
Water pump gasket

ME(H6)-6

Tightening torque: N-m (kgf-m, ft-Ib)
T1: Refer to ME(H6)-39, Crank-
shaft Pulley.
T2: Refer to ME(H6)-40, Front
Chain Cover and ME(H6)-49,
Rear Chain Cover.
T3: 6.4 (0.65, 4.7)




GENERAL DESCRIPTION

Mechanical

3. TIMING BELT ssoraosor

B2M3983B

Crank sprocket (13) Chain tensioner lever (LH) (25) Idler sprocket (Upper)

(2) Oil pump cover (14) Chain tensioner (LH) (26) Exhaust cam sprocket (RH)
(3) Inner rotor (15) Water pump (27) Intake cam sprocket (RH)
(4) Outer rotor (16) O-ring

(17) Chain guide (LH) Tightening torque: N-m (kgf-m, ft-Ib)

©)

)
)
)
)
(5) Chain guide (Center)
)
)
)

Relief valve case

Relief valve case gasket
Chain guide (Right-hand
between cams)

Timing chain (RH)

(10) Chain guide (RH)

(11) Chain tensioner lever (RH)

(12) Chain tensioner (RH)

(18) Chain guide (Left-hand between
cams)

(19) Timing chain (LH)

(20) Exhaust cam sprocket (LH)

(21) Intake cam sprocket (LH)

(22) Idler sprocket plate

(23) Idler sprocket (Lower)

(24) Idler sprocket color

ME(H6)-7

T1: 6.4 (0.64, 4.7)
T2: 7.8 (0.80, 5.8)
T3: 13 (1.3, 9.4)

T4: 16 (1.6, 11.6)
T5: 69 (7.0, 50.6)




Mechanical

GENERAL DESCRIPTION

4. CYLINDER HEAD AND CAMSHAFT

S§143001A0502

B2M3984B

(1) Rocker cover (RH)

(2) Intake camshaft (RH)

(8) Exhaust camshaft (RH)

(4) Front camshaft cap (RH)

(5) Intake camshaft cap (Front RH)

(6) Intake camshaft cap (Center RH)

(7) Intake camshaft cap (Rear RH)

(8) Exhaust camshaft cap (Front

RH)

(9) Exhaust camshaft cap (Center
RH)

(10) Exhaust camshaft cap (Rear RH)

(11) Cylinder head (RH)

(12) Cylinder head gasket (RH)

(13) Cylinder head gasket (LH)

(14) Cylinder head (LH)

(15) Intake camshaft (LH)

(16) Exhaust camshaft (LH)

(17) Front camshaft cap (LH)

(18) Intake camshaft cap (Front LH)

(19) Intake camshaft cap (Center LH)

(20) Intake camshaft cap (Rear LH)

(21) Exhaust camshaft cap (Front LH)

(22) Exhaust camshaft cap (Center
LH)

(23) Exhaust camshaft cap (Rear LH)

ME(H6)-8

(24) Plug
(25) Rocker cover (LH)

Tightening torque: N-m (kgf-m, ft-Ib)
T1: Ref. to ME(H6)-55, Cylinder
Head Assembly.
T2: Ref. to ME(H6)-51, Camshaft.
T3: 9.8 (1.0, 7.2)
T4: 16 (1.6, 12)
T5: 59 (6.0, 43)




GENERAL DESCRIPTION

Mechanical

5. CYLINDER HEAD AND VALVE
ASSEMBLY S143001A0504

B2M3986B
(1) Exhaust valve (6) Valve spring (11) Exhaust valve guide
(2) Intake valve (7) Retainer (12) Exhaust valve oil seal
(3) Intake valve guide (8) Retainer key (13) Cylinder head plug
(4) Valve spring seat (9) Valve lifter (14) Cylinder head
(5) Intake valve oil seal (10) Shim

ME(H6)-9



Mechanical

GENERAL DESCRIPTION

6- CYLINDER BLOCK S143001A0505

ME(H6)-10
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GENERAL DESCRIPTION

Mechanical

(1) Cylinder block (RH) (12) Drain plug
(2) Cylinder block (LH) (13) Clamp T1:
(3) Rear oil seal (14) Hose T2:
(4) Service hole cover (15) Qil cooler pipe ’
(5) O-ring (16) QOil cooler T3:
(6) Oil pan upper (17) Connector T4:
(7) Oil pressure switch (18) Oil filter T5:
(8) Oil strainer (19) Plug T6:
(9) Magnet T7:
(10) Qil pan T8:
(11) Metal gasket T9:
T10.

Tightening torque: N-m (kgf-m, ft-Ib)

6.4 (0.65, 4.7)

18 (1.8, 13.0)

25 (2.5, 18)

34 (3.5, 25)

37 (3.8, 27)

44 (4.5, 33)

54 (5.5, 40)

69 (7.0, 51)

Ref. to ME(H6)-61, Cylinder
Block.

: 90 (9.2, 67)

ME(H6)-11



Mechanical

GENERAL DESCRIPTION

7. CRANKSHAFT AND PISTON s1ss00140506

B2M3988C

Reinforcement

Drive plate

Crankshaft position sensor plate
Top ring

Second ring

Oil ring

Circlip

Piston

(9) Piston pin

(10) Connecting rod

(11) Connecting rod bearing
(12) Connecting rod bolt

(13) Connecting rod cap

(14) Crankshaft

(15) Woodruff key

(16) Crankshaft bearing #1, #3,

ME(H6)-12

(17) Crankshaft bearing #2, #4, #6
(18) Crankshaft bearing #7

Tightening torque: N-m (kgf-m, ft-Ib)
T1: 53 (5.4, 39)
T2: 81 (8.3, 60)

#5



GENERAL DESCRIPTION

Mechanical

8. ENGINE MOUNTING 14300140507

B2M3989A

(1) Front cushion rubber

C: CAUTION S§143001A03

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.
e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

e Be careful not to burn your hands, because each
part in the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensors or units, be sure to disconnect ground
cable from battery.

Tightening torque: N-m (kgf-m, ft-1b)
T1: 34 (3.5, 25.3)
T2: 74 (7.5, 54)

e All parts should be thoroughly cleaned, paying
special attention to the engine oil passages, pis-
tons and bearings.

e Rotating parts and sliding parts such as piston,
bearing and gear should be coated with oil prior to
assembly.

e Be careful not to let oil, grease or coolant con-
tact the clutch disc and flywheel.

e All removed parts, if to be reused, should be
reinstalled in the original positions and directions.
e Bolts, nuts and washers should be replaced with
new ones as required.

e Even if necessary inspections have been made
in advance, proceed with assembly work while
making rechecks.

e Remove or install engine in an area where chain
hoists, lifting devices, etc. are available for ready
use.

e Be sure not to damage coated surfaces of body
panels with tools or stain seats and windows with
coolant or oil. Place a cover over fenders, as
required, for protection.

e Prior to starting work, prepare the following:

ME(H6)-13



GENERAL DESCRIPTION

Mechanical

Service tools, clean cloth, containers to catch cool- e Lift-up or lower the vehicle when necessary.
ant and oil, wire ropes, chain hoist, transmission Make sure to support the correct positions.

jacks, etc.

D: PREPARATION TOOL .-
1- SPECIAL TOOLS S5143001A1701

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18250AA000 CYLINDER HEAD e Used for replacing valve guides.
TABLE e Used for removing and installing valve

springs.

B2M3990

18232AA000 ENGINE STAND Used for engine disassembly and assembly.

B2M3991

498497100 CRANKSHAFT Used for stopping rotation of flywheel when
STOPPER loosening and tightening crankshaft pulley bolt,
etc.
B2M3853
18254AA000 PISTON GUIDE Used for installing piston in cylinder.
B2M3854

ME(H6)-14



GENERAL DESCRIPTION

Mechanical
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498857100 VALVE OIL SEAL Used for press-fitting of intake and exhaust
GUIDE valve guide oil seals.

A

B2M3855

18253AA000 PISTON PIN GUIDE | Used for installing piston pin, piston and con-
necting rod.

\

B2M3993

18350AA000 CONNECTING ROD | Used for removing and installing connecting rod

BUSHING bushing.
REMOVER &
§ INSTALLER
B2M3857
499097500 PISTON PIN Used for removing piston pin.
REMOVER ASSY

A

B2M3858

ME(H6)-15



GENERAL DESCRIPTION

Mechanical
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18231AA000 CAMSHAFT Used for removing and installing camshaft
SPROCKET sprocket.
WRENCH
D
B
o °
B2M3995
499587200 CRANKSHAFT OIL |e Used for installing crankshaft oil seal.
SEAL INSTALLER e Used with CRANKSHAFT OIL SEAL GUIDE
' (499597100).
B2M3861
499597100 CRANKSHAFT OIL |e Used for installing crankshaft oil seal.
SEAL GUIDE e Used with CRANKSHAFT OIL SEAL
INSTALLER (499587200).
Q
Q
B2M3863
499718000 VALVE SPRING Used for removing and installing valve spring.

J

B2M3864

REMOVER

ME(H6)-16




GENERAL DESCRIPTION

Mechanical
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18251AA000 VALVE GUIDE Used for installing valve guides.
ADJUSTER
B2M3865
499765700 VALVE GUIDE Used for removing valve guides.
REMOVER
B2M3867
499765900 VALVE GUIDE Used for reaming valve guides.
REAMER
B2M3868
499977100 CRANK PULLEY Used for stopping rotation of crankshaft pulley

B2M3870

WRENCH

when loosening and tightening crankshaft pulley
bolts.

ME(H6)-17



GENERAL DESCRIPTION

Mechanical
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18252AA000 CRANKSHAFT Used for rotating crankshaft.
SOCKET
B2M3871
498547000 OIL FILTER Used for removing and installing oil filter.
WRENCH
B2M3872
24082AA190 CARTRIDGE Troubleshooting for electrical systems.

B2M3876

(Newly adopted tool)

B2M3877

22771AA020

SELECT MONITOR
KIT

Troubleshooting for electrical systems.

e English:

22771AA020 (With printer)
22771AA030 (Without printer)

ME(H6)-18




GENERAL DESCRIPTION

Mechanical

ILLUSTRATION

TOOL NUMBER

DESCRIPTION

REMARKS

18329AA000

SHIM REPLACER
ASSY

Used for correct valve clearance.

A: 18330AA010

LIFTER

If 498187200 SHIM REPLACER ASSY (H4) tool

is available, it is commonly used for H6 by par-
tially replacing the following parts:

e LIFTER (H4) — LIFTER (H6) A: 18330AA010
e SLIDER (H4) — SLIDER (H6) B:

A B: 18351AA000

B2M3992A

SLIDER

18351AA000

18233AA000

B2M3994

PISTON PIN CIR-
CLIP PLIERS

Used for removing piston pin circlip.

2. GENERAL PURPOSE TOOLS sisoorairoe

TOOL NAME

REMARKS

Compression gauge

Used for measuring compression.

E: PROCEDURE S143001E45

It is possible to conduct the following service pro-
cedures with engine on the vehicle, however, the
procedures described in this section are based on
the condition that the engine is removed from the
vehicle.

e Camshaft

e Cylinder Head

ME(H6)-19



COMPRESSION

Mechanical

2. Compression ..

A: INSPECTION S143081A10

CAUTION:
After warming-up, engine becomes very hot.
Be careful not to burn yourself during mea-
surement.

1) After warming-up the engine, turn ignition
switch to OFF.

2) Make sure that the battery is fully charged.

3) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

4) Remove all the spark plugs. <Ref. to IG(H6)-4,
REMOVAL, Spark Plug.>

5) Fully open throttle valve.

6) Check the starter motor for satisfactory perfor-
mance and operation.

7) Hold the compression gauge tight against the
spark plug hole.

CAUTION:

When using a screw-in type compression
gauge, the screw (put into cylinder head spark
plug hole) should be less than 18 mm (0.71 in)
long.

8) Crank the engine by means of the starter motor,
and read the maximum value on the gauge when
the pointer is steady.

B2M3997

9) Perform at least two measurements per
cylinder, and make sure that the values are correct.

Compression (350 rom and fully open
throttle):
Standard;
1,275 — 1,471 kPa (13.0 — 15.0 kg/cm?,
185 — 213 psi)
Limit;
1,128 kPa (11.5 kg/cm?, 164 psi)
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IDLE SPEED

Mechanical

3. Idle Speed .
A: INSPECTION S143082A10

1) Before checking idle speed, check the follow-
ing:
(1) Ensure that air cleaner element is free from
clogging, ignition timing is correct, spark plugs
are in good condition, and that hoses are con-
nected properly.
(2) Ensure that malfunction indicator light
(CHECK ENGINE light) does not illuminate.
2) Warm-up the engine.
3) Stop the engine, and turn ignition switch to
OFF.
4) When using SUBARU SELECT MONITOR
<Ref. to ME(H6)-14, SPECIAL TOOLS, PREPA-
RATION TOOL, General Description.>
(1) Insert the cartridge to SUBARU SELECT
MONITOR.
(2) Connect SUBARU SELECT MONITOR to
the data link connector.

kk J

T e

ﬂﬂﬂﬂﬂﬂ

(3) Turn ignition switch to ON, and SUBARU
SELECT MONITOR switch to ON.

(4) Select {2. Each System Check} in Main
Menu.

(5) Select {Engine Control System} in Selection
Menu.

(6) Select {1. Current Data Display & Save} in
Engine Control System Diagnosis.

(7) Select {1.12 Data Display} in Data Display
Menu.

(8) Start the engine, and read engine idle
speed.

NOTE:

e When using the OBD-Il general scan tool, care-
fully read its operation manual.

e This ignition system provides simultaneous igni-
tion for #1 and #2 plugs. It must be noted that
some tachometers may register twice that of actual
engine speed.

5) Check idle speed when unloaded. (With
headlights, heater fan, rear defroster, radiator fan,
air conditioning, etc. OFF)

B2M3148

Idle speed (No load and gears in N or P posi-
tion):
600+50 rpm

6) Check idle speed when loaded. (Turn air con-
ditioning switch to “ON” and operate compressor
for at least one minute before measurement.)

Idle speed [A/C “ON”, no load and gears in N
or P position]:
700+50 rpm

CAUTION:

Idling speed cannot be adjusted manually
because of automatic adjusting system. If idle
speed is out of specifications, refer to General
On-board Diagnosis Table under “Engine Con-
trol System”. <Ref. to EN(H6)-2, Basic Diaghos-
tic Procedure.>
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IGNITION TIMING

Mechanical

4. Ignition Timing .
A: INSPECTION S143086A10

1) Before checking ignition timing, check the fol-
lowing:
(1) Ensure that air cleaner element is free from
clogging, spark plugs are in good condition, and
that hoses are connected properly.
(2) Ensure that malfunction indicator light
(CHECK ENGINE light) does not illuminate.
2) Warm-up the engine.
3) Stop the engine, and turn ignition switch to
OFF.
4) When using SUBARU SELECT MONITOR
<Ref. to ME(H6)-14, SPECIAL TOOLS, PREPA-
RATION TOOL, General Description.>
(1) Insert the cartridge to SUBARU SELECT
MONITOR.
(2) Connect SUBARU SELECT MONITOR to
the data link connector.

Zil
_

~~~~~~~~
11111111

B2M3148

(3) Turn ignition switch to ON, and SUBARU
SELECT MONITOR switch to ON.
(4) Select {2. Each System Check} in Main
Menu.
(5) Select {Engine Control System} in Selection
Menu.
(6) Select {1. Current Data Display & Save} in
Engine Control System Diagnosis.
(7) Select {1.12 Data Display} in Data Display
Menu.
(8) Start engine at idle speed and check the
ignition timing.

Ignition timing [BTDC/rpm]:

10°+8°/600

If the timing is not correct, check the ignition
control system.

Refer to EN(H6) Engine Control System. <Ref.
to EN(H6)-2, Basic Diagnostic Procedure.>
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VALVE CLEARANCE

Mechanical

5. Valve Clearance ;..

A: INSPECTION S5143083A10

CAUTION:
Inspection and adjustment of valve clearance
should be performed while engine is cold.

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

3) Lift up the vehicle.
4) Remove under cover.

B2M2920

5) Lower the vehicle.

6) Place suitable container under the vehicle.

7) When inspecting RH side cylinder.
(1) Remove air intake duct and air cleaner
case. <Ref. to IN(H6)-7, REMOVAL, Air Intake
Duct.> and <Ref. to IN(H6)-5, REMOVAL, Air
Cleaner.>
(2) Remove V-belt. <Ref. to ME(H6)-29,
REMOVAL, V-belt.>
(3) Remove power steering hose from bracket.

B2M4020

(4) Remove bolts which install power steering
pump bracket.

B2M4021

(5) Remove power steering tank from the
bracket by pulling it upward.

B2M3153

(6) Place power steering pump on the right side
wheel apron.

B2M3154

(7) Remove fuel pipe protector RH.

B2M4004
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VALVE CLEARANCE

Mechanical

(8) Disconnect fuel injector connectors.

B2M4005

(9) Disconnect front oxygen (A/F) sensor con-
nector.

B2M4006

(10) Disconnect oil pressure switch connector.

&

B2M4007A

(A) Qil pressure switch
(B) Oil filter

(11) Remove ignition coils. <Ref. to IG(H6)-7,
REMOVAL, Ignition Coil and Ignitor Assembly.>
(12) Remove rocker cover RH. <Ref. to
ME(H6)-51, REMOVAL, Camshaft.>

8) When inspecting LH side cylinder.
(1) Set the vehicle on the lift.
(2) Remove battery.

(3) Remove washer tank mounting bolts.

B6M0561

(4) Disconnect washer motor connectors.

HBMO0431

(6) Disconnect PCV and blow-by hose from
rocker cover LH.
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VALVE CLEARANCE

Mechanical

(7) Remove fuel pipe protector LH.

B2M4009

(8) Disconnect fuel injector connectors. (A)
(9) Disconnect front oxygen (A/F) sensor con-
nector. (B)

B2M4011A

(10) Remove ignition coils. <Ref. to IG(H6)-7,
REMOVAL, Ignition Coil and Ignitor Assembly.>
(11) Remove rocker cover LH. <Ref. to
ME(H6)-51, REMOVAL, Camshaft.>
9) Using the ST, turn the crankshaft clockwise.
Adjust the camshaft position so that the cam lobe
is perpendicular to the shim as shown in the figure.

ST 18252AA000 CRANKSHAFT SOCKET

B2M4320A

10) Measure intake valve and exhaust valve clear-
ances by using thickness gauge (A).
CAUTION:

Insert the thickness gauge in as horizontal a
direction as possible with respect to the shim.

Valve clearance:
Intake: 0'204-0.04/—0.06 mm (0_ 0079+0. 0016/

—0.0024 iN)
Exhaust: 0.25+0.05 mm (0.0098+0.0020 in)

NOTE:
If the measured value is not within specification,

take notes of the value in order to adjust the valve
clearance later on.

HHt
A

)
o

B2M1234B

O

11) If necessary, adjust the valve clearance. <Ref.
to ME(H6)-26, ADJUSTMENT, Valve Clearance.>
12) Further turn crankshaft pulley clockwise.
Using the same procedure described previously,
then measure valve clearances again.

13) After inspection, install the related parts in the
reverse order of removal.
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VALVE CLEARANCE

Mechanical
B: ADJUSTMENT s (3) Adjust SHIM REPLACER notch to valve
CAUTION: lifter and set it.

Adjustment of valve clearance should be per-
formed while engine is cold.

1) Measure all valve clearances. <Ref. to ME(H6)-
23, INSPECTION, Valve Clearance.>

NOTE:
Record each valve clearance after it has been
measured.

2) Remove shim from valve lifter.
(1) Prepare the ST.
ST 18329AA000 SHIM REPLACER

H2M3622

(2) Rotate the notch of the valve lifter outward
by 45°.

)

H2M1777A

)

\

- ™
NOTE:

When setting, be careful SHIM REPLACER edge
does not touch shim.

(4) Tighten bolt (A) and install it to the cylinder
head.
(5) Tighten bolt (B) and insert the valve lifter.

(A)

(B)

H2M3623A

(6) Insert tweezers into the notch of the valve
lifter, and take the shim out.

H2M3629
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VALVE CLEARANCE

NOTE:

By using a magnet (A), the shim (B) can be taken

out without dropping it.

H2M3624A

3) Measure thickness of shim with micrometer.

B2M1240

4) Select a shim of suitable thickness using mea-
sured valve clearance and shim thickness, by
referring to the following table.

5) Set suitable shim selected in step 4) to valve

lifter.

Unit: mm

Intake valve: S = (V + T) - 0.20
Exhaust valve: S = (V + T) - 0.25

S: Shim thickness to be used
V: Measured valve clearance
T: Shim thickness required

Part No. Thickness mm (in)
13218 AK010 2.00 (0.0787)
13218 AK020 2.02 (0.0795)
13218 AK030 2.04 (0.0803)
13218 AK040 2.06 (0.0811)
13218 AK050 2.08 (0.0819)
13218 AK060 2.10 (0.0827)
13218 AK070 2.12 (0.0835)
13218 AK080 2.14 (0.0843)
13218 AK090 2.16 (0.0850)
13218 AK100 2.18 (0.0858)
13218 AK110 2.20 (0.0866)
13218 AE710 2.22 (0.0874)
13218 AE720 2.23 (0.0878)
13218 AE730 2.24 (0.0882)

Mechanical
Part No. Thickness mm (in)
13218 AE740 2.25 (0.0886)
13218 AE750 2.26 (0.0890)
13218 AE760 2.27 (0.0894)
13218 AE770 2.28 (0.0898)
13218 AE780 2.29 (0.0902)
13218 AE790 2.30 (0.0906)
13218 AE800 2.31 (0.0909)
13218 AE810 2.32 (0.0913)
13218 AE820 2.33 (0.0917)
13218 AE830 2.34 (0.0921)
13218 AE840 2.35 (0.0925)
13218 AE850 2.36 (0.0929)
13218 AE860 2.37 (0.0933)
13218 AE870 2.38 (0.0937)
13218 AE880 2.39 (0.0941)
13218 AE890 2.40 (0.0945)
13218 AE900 2.41 (0.0949)
13218 AE910 2.42 (0.0953)
13218 AE920 2.43 (0.0957)
13218 AE930 2.44 (0.0961)
13218 AE940 2.45 (0.0965)
13218 AE950 2.46 (0.0969)
13218 AE960 2.47 (0.0972)
13218 AE970 2.48 (0.0976)
13218 AE980 2.49 (0.0980)
13218 AE990 2.50 (0.0984)
13218 AF000 2.51 (0.0988)
13218 AF010 2.52 (0.0992)
13218 AF020 2.53 (0.0996)
13218 AF030 2.54 (0.1000)
13218 AF040 2.55 (0.1004)
13218 AF050 2.56 (0.1008)
13218 AF060 2.57 (0.1012)
13218 AF070 2.58 (0.1016)
13218 AF090 2.60 (0.1024)
13218 AF100 2.61 (0.1028)
13218 AF110 2.62 (0.1031)
13218 AF120 2.63 (0.1035)
13218 AF130 2.64 (0.1039)
13218 AF140 2.65 (0.1043)
13218 AF150 2.66 (0.1047)
13218 AF160 2.67 (0.1051)
13218 AF170 2.68 (0.1055)
13218 AF180 2.69 (0.1059)
13218 AF190 2.70 (0.1063)
13218 AF200 2.71 (0.1067)
13218 AF210 2.72 (0.1071)
13218 AF220 2.73 (0.1075)
13218 AF230 2.74 (0.1079)
13218 AF240 2.75 (0.1083)
13218 AF250 2.76 (0.1087)
13218 AF260 2.77 (0.1091)
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VALVE CLEARANCE

Mechanical
Part No. Thickness mm (in)
13218 AF270 2.78 (0.1094)
13218 AF280 2.79 (0.1098)
13218 AF290 2.80 (0.1102)
13218 AF300 2.81 (0.1106)

6) Inspect all valves for clearance again at this
stage. If the valve clearance is not correct, repeat
the procedure over again from the first step.

7) After inspection, install the related parts in the
reverse order of removal.
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V-BELT

Mechanical
6- V'belt 5143080 C: INSPECTION 514308010
A: REMOVAL s 1) Replace belts, if cracks, fraying or wear is
found.
1) Fit the tool to the belt tensioner mounting bolt. 2) Check that the V-belt automatic tensioner indi-
2) Turn the tool clockwise, and loosen the V-belt to cator is within the range (D).
remove.

(A)

B2M4012

3) Remove the V-belt cover.

B: INSTALLATION s

1) Install in the reverse order of removal.

B2M4014A

(A) Indicator

(B) Generator

(C) Power steering oil pump
(D) Service limit

B2M4013A

(1) Power steering oil pump
(2) Belt tension adjuster

(3) Crankshaft pulley

(4) A/C compressor

(5) Beltidler

(6) Generator
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ENGINE ASSEMBLY

Mechanical

7. Engine Assembly ...
A: REMOVAL S143079A18

1) Set the vehicle on lift arms.

2) Open front hood fully and support with stay.

3) Raise rear seat, and turn floor mat up.

4) Release fuel pressure. <Ref. to FU(H6)-50,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

5) Remove filler cap.

6) Disconnect battery ground cable.

G6M0095

7) Remove air intake duct, air cleaner case and air
intake chamber.
<Ref. to IN(H6)-7, REMOVAL, Air Intake Duct.>,
<Ref. to IN(H6)-6, REMOVAL, Air Intake Cham-
ber> and <Ref. to IN(H6)-5, REMOVAL, Air
Cleaner.>
8) Lift up the vehicle.
9) Remove under cover.
10) Remove radiator from vehicle. <Ref. to
CO(H®6)-23, REMOVAL, Radiator.>
11) Remove V-belt. <Ref. to ME(H6)-29,
REMOVAL, V-belt.>
12) Disconnect A/C pressure hoses from A/C
compressor. <Ref. to AC-38, REMOVAL, Flexible
Hose.>
18) Disconnect the following connectors and
cables.

(1) Engine ground terminal

B2M4015

(2) Engine harness connectors

B2M4016

(3) Generator connector, terminal and A/C

compressor connector

B2M4017A

(A) A/C compressor connector
(B) Generator connector and terminal

(4) Accelerator cable

B2M4018

14) Disconnect the following hoses.

(1) Brake booster vacuum hose

B2M3419
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ENGINE ASSEMBLY

Mechanical

(2) Heater inlet outlet hose

B2M4019

15) Remove power steering pump from bracket.
(1) Remove pipe with bracket.

B2M4020

(2) Remove bolts which install power steering
pump bracket.

CAUTION:
Do not separate the hose and the pipe from the
pump body.

Z N %
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(A) Power steering pump
(B) Generator
(C) A/C compressor

(3) Remove power steering tank from the
bracket by pulling it upward.

B2M3153

(4) Place power steering pump on the right side
wheel apron.

B2M4321A

(1) Cloth

16) Remove front exhaust pipe.

<Ref. to EX(H6)-5, REMOVAL, Front Exhaust
Pipe.>

17) Remove nuts which hold lower side of trans-
mission to engine.

B3M2048
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ENGINE ASSEMBLY

Mechanical

18) Remove nuts which install front cushion rub-
ber onto front crossmember.

B2M4022

19) Separate torque converter clutch from drive
plate.
(1) Lower the vehicle.
(2) Remove service hole plug (A).
(3) Remove bolts which hold torque converter
clutch to drive plate.
(4) Remove other bolts while rotating the crank
pulley using ST.
ST 499977100 CRANK PULLEY WRENCH

20) Remove pitching stopper.

4323

21) Disconnect fuel delivery hose, return hose and
evaporation hose.

CAUTION:

e Disconnect hose with its end wrapped with
cloth to prevent fuel from splashing.

e Catch fuel from hose into container.

B2M4023

22) Support engine with a lifting device and wire
ropes.
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ENGINE ASSEMBLY

Mechanical

23) Support transmission with a garage jack.

CAUTION:

Before moving engine away from transmission,
check to be sure no work has been overlooked.
Doing this is very important in order to facili-
tate re-installation and because transmission
lowers under its own weight.

B2M4587

24) Separation of engine and transmission.
(1) Remove starter. <Ref. to SC(H6)-6,
REMOVAL, Starter.>
(2) Remove bolts which hold upper side of
transmission to engine.

!O'

B3M2045

25) Install ST to torque converter clutch case. (AT
model)
ST 498277200 STOPPER SET

H2M1961A

26) Remove engine from vehicle.
(1) Slightly raise engine.
(2) Raise transmission with garage jack.
(3) Move engine horizontally until main shaft is
withdrawn from clutch cover.

(4) Slowly move engine away from engine
compartment.

CAUTION:

Be careful not to damage adjacent parts or
body panels with crank pulley, oil level gauge,
etc.

27) Remove front cushion rubbers.

B: INSTALLATION sisoronn

1) Install front cushion rubbers.

Tightening torque:
34 N-m (3.5 kgf-m, 25.3 fi-Ib)

2) Position engine in engine compartment and
align it with transmission.

CAUTION:

Be careful not to damage adjacent parts or
body panels with crank pulley, oil level gauge,
etc.

B2M4024

3) Tighten bolts which hold upper side of transmis-
sion to engine.
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ENGINE ASSEMBLY

Mechanical

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

'0'

B3M2045

4) Remove lifting device and wire ropes.

5) Remove garage jack.
6) Install pitching stopper.

Tightening torque:
T1: 49 N-m (5.0 kgf-m, 36.2 ft-Ib)
T2: 57 N-m (5.8 kgf-m, 42 ft-Ib)

7) Remove ST from torque converter clutch case.

NOTE:
Be careful not to drop the ST into the torque con-
verter clutch case when removing ST.

ST 498277200 STOPPER SET
8) Install starter. <Ref. to
INSTALLATION, Starter.>
9) Install torque converter clutch onto drive plate.
(1) Tighten bolts which hold torque converter
clutch to drive plate.
(2) Tighten other bolts while rotating the crank
pulley by using ST.

SC(H6)-6,

CAUTION:
Be careful not to drop bolts into torque con-
verter clutch housing.

ST 499977100 CRANK PULLEY WRENCH

Tightening torque:
25 N-m (2.5 kgf-m, 18.1 ft-Ib)

(3) Clog plug (A) onto service hole.
10) Install power steering pump on bracket.
(1) Install power steering tank on bracket.

B2M3153
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ENGINE ASSEMBLY

Mechanical

(2) Install power steering pump on bracket, and
tighten bolts.
Tightening torque:
20.1 N-m (2.05 kgf-m, 14.8 ft-Ib)

B2M4021A

(3) Tighten bolt which installs power steering
pipe bracket.

B2M4020

11) Tighten nuts which hold lower side of trans-
mission to engine.
Tightening torque:

50 N-m (5.1 kgf-m, 36.9 ft-Ib)

B3M2048

12) Tighten nuts which install front cushion rubber
onto crossmember.

Tightening torque:
74 N-m (7.5 kgf-m, 54 ft-Ib)

CAUTION:
Make sure the front cushion rubber mounting
bolts (A) and locator (B) are securely installed.

L Udsa U U U)gedibm
fw\@/ﬁg
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B2M4025A

13) Install front exhaust pipe.
<Ref. to EX(H6)-6, INSTALLATION, Front Exhaust
Pipe.>
14) Connect the following hoses.
(1) Fuel delivery hose, return hose and evapo-
ration hose

B2M4023

B2M4019
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ENGINE ASSEMBLY

Mechanical

(3) Brake booster vacuum hose (1)
Accelerator cable

B2M3419

B2M4018

15) Connect the following connectors.

(1) Engine ground terminals CAUTION:
Tightening torque: After connecting each cable, adjust them.
14 N-m (1.4 kgf-m, 10.1 ft-Ib) 17) Install A/C pressure hoses.

<Ref. to AC-38, INSTALLATION, Flexible Hose.>
18) Install V-belt.

19) Install radiator to vehicle. <Ref. to CO(H6)-24,
INSTALLATION, Radiator.>

20) Install air intake duct, cleaner case and air
intake chamber.

<Ref. to IN(H6)-2, General Description.>

21) Install under cover.

22) Install battery in the vehicle, and connect
cables.

23) Fill coolant.

<Ref. to CO(H6)-18, FILLING OF ENGINE
COOLANT, REPLACEMENT, Engine Coolant.>
24) Check ATF level and correct if necessary.
<Ref. to AT-9, Automatic Transmission Fluid.>

25) Charge A/C system with refrigerant.

<Ref. to AC-19, OPERATION, Refrigerant Charg-
ing Procedure.>

26) Remove front hood stay, and close front hood.
27) Take off the vehicle from lift arms.

C: INSPECTION S143079A10

1) Make sure pipes and hoses are installed cor-

B2M4015

B2M4016 rectly.
_ 2) Make sure the engine coolant and ATF are at
(3) Alternator connector and terminal (A) specified levels.

(4) A/C compressor connectors (B)

B2M4017A

16) Connect the following cables.
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ENGINE MOUNTING

Mechanical

8. Engine Mounting .

A: REMOVAL S5143085A18

1) Remove engine assembly. <Ref. to ME(H6)-30,
REMOVAL, Engine Assembly.>

2) Remove engine mounting from engine assem-
bly.

B: INSTALLATION ssomsar

Install in the reverse order of removal.

Tightening torque:
Engine mounting;
34 N-m (3.5 kgf-m, 25.3 ft-Ib)

C: INSPECTION S5143085A10

Make sure there are no cracks or other damage.
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PREPARATION FOR OVERHAUL

Mechanical

9. Preparation for Overhaul ...

A: REMOVAL S143091A18

1) Remove engine from body. <Ref. to ME(H6)-
30, REMOVAL, Engine Assembly.>

2) After removing engine from body, install ST
onto engine.

ST 18232AA000 ENGINE STAND

B2M4026A

3) Remove sensors, pipes, and hoses installed on

engine before starting overhaul.
(1) Remove intake manifold. <Ref. to FU(H®6)-
17, REMOVAL, Intake Manifold.>
(2) Remove generator. <Ref. to SC(H6)-11,
REMOVAL, Generator.>
(3) Remove A/C compressor. <Ref. to AC-31,
REMOVAL, Compressor.>
(4) Remove EGR pipe. <Ref. to EC(H6)-10,
REMOVAL, EGR Valve.>
(5) Remove water pipe and hoses.
(6) Remove engine harness.
(7) Remove spark plugs. <Ref. to IG(H6)-4,
REMOVAL, Spark Plug.>
(8) Remove camshaft position sensor. <Ref. to
FU(H6)-31, REMOVAL, Camshaft Position Sen-
sor.>
(9) Remove crankshaft position sensor. <Ref.
to FU(H6)-30, REMOVAL, Crankshaft Position
Sensor.>
(10) Remove knock sensor. <Ref. to FU(H6)-
32, REMOVAL, Knock Sensor.>
(11) Remove engine temperature sensor. <Ref.
to FU(H6)-29, REMOVAL, Engine Coolant Tem-
perature Sensor.>
(12) Remove oil pressure switch. <Ref. to
LU(H6)-17, REMOVAL, Oil Pressure Switch.>
(13) Remove oil filter. <Ref. to LU(H6)-18,
REMOVAL, Engine QOil Filter.>
(14) Remove oil cooler. <Ref. to LU(H6)-19,
REMOVAL, Oil Cooler.>
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CRANKSHAFT PULLEY

Mechanical

10. Crankshaft Pulley ..
A: REMOVAL S143098A18

1) Remove crankshaft pulley cover.

B2M4029

2) Remove crankshaft pulley bolt. To lock

crankshaft, use ST.

ST 49997100 CRANKSHAFT PULLEY
WRENCH

B2M4030

3) Remove crankshaft pulley.

B: INSTALLATION s

1) Install crankshaft pulley.
2) Install crankshaft pulley bolt. To lock crankshaft,
use ST.
ST 49997100 CRANKSHAFT PULLEY
WRENCH
(1) Clean the crankshaft pulley thread using an
air gun.
(2) Apply engine oil to the crankshaft pulley bolt
seat and thread.
(3) Tighten the crankshaft pulley bolts.

Tightening torque:
178 N-m (18.1 kgf-m, 131 ft-Ib)

B2M4030

3) Install the crankshaft pulley cover.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M4029

C: INSPECTION S143098A10

1) Check crankshaft pulley cover for oil leaks and
bleeding.
2) Check crankshaft pulley for looseness.
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FRONT CHAIN COVER

Mechanical

11. Front Chain Cover ...

A: REMOVAL S5143739A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>
2) Remove front chain cover.

NOTE:

There are four different types of chain cover
mounting bolts. Sort them into separate containers
to avoid confusion at installation.

(A) (C

B2M4031A

Bolt dimension:

(A) 6x45
(B) 6x16
(C) 6x30
(D) 6 x50

*: Sealing washer

B: INSTALLATION o

1) Remove old fluid packing on the matching
surface, and degrease it.

2) Apply fluid packing to the mating surface of
front chain cover.

Fluid packing:
THREE BOND 1280B

Fluid packing application diameter:
2.5t0.5 mm (0.098+0.0197 in)

B2M4032

3) Install front chain cover. Temporarily tighten the
bolts.

NOTE:
Do not confuse the mounting positions of the bolts.

(A) (C

B2M4031A

Bolt dimension:
(A) 6x45
(B) 6x16
(C) 6x30
(D) 6 x50

*: Sealing washer
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FRONT CHAIN COVER

Mechanical

4) Tighten the bolts in the numerical sequence
shown in figure.
Tightening torque:

6.6 N-m (0.67 kgf-m, 4.8 ft-Ib)

B2M4553A

5) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>

C: INSPECTION S5143739A10

Check the cover surface for flaws and dents.
Check the cover mating surface and the mounting
point of crankshaft pulley for oil leaks.
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TIMING CHAIN ASSEMBLY

Mechanical

12. Timing Chain Assembly ... 8) Remove chain tensioner (LH).
A: REMOVAL S143740A18 NOTE

Make sure plunger (A) does not come out.
1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>
2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>
3) Remove chain tensioner (RH).

NOTE:
Make sure plunger (A) does not come out.

@0 €
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B2M4034A

4) Remove chain guide. (Right-hand between
cams)

EoeoR] T
- v P
HyA N

GO

5) Remove chain guide (RH).
6) Remove chain tensioner lever (RH).

B2M4039

(A) Chain guide (RH)
(B) Chain tensioner lever (RH)

7) Remove timing chain (RH). B2M4040
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TIMING CHAIN ASSEMBLY

Mechanical

11) Remove chain guide. (Center)

13) Remove timing chain (LH).
14) Remove idler sprocket. (Lower)

B2M4043

B: INSTALLATION s

CAUTION:

e During installation, be careful to prevent for-
eign objects from attaching to or mixing with
assembled components.

e Apply engine oil to chain guide, chain ten-
sioner lever, and idler sprocket during installa-
tion.

1) Preparation for installation of chain tensioner.

(1) Put the screw, spring, pin and tension rod
into the tensioner body.
(2) While pressing tensioner onto rubber mat,
twist it left and right to shorten tension rod. Then
set a thin pin into the holes between tension rod
and tensioner body to hold it.

NOTE:
Carry out the work on rubber mat or other nonslip
material.

B2M4044

2) Using ST, align “top mark” on crankshaft
sprocket at 9 o’clock position as shown in the fig-
ure.

ST 18252AA000 CRANKSHAFT SOCKET

B2M4045

3) Using ST, align four key grooves on camshaft

sprocket at 12 o’clock position as shown in the fig-

ure.

ST 18231AA000 CAMSHAFT SPROCKET
WRENCH

B2M4046
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TIMING CHAIN ASSEMBLY

Mechanical

4) Rotate crankshaft sprocket clockwise to align
“top mark” at 12 o’clock position as shown in the
figure. (Piston # 1 is at TDC.)

CAUTION:
Do not rotate crankshaft and camshaft sprock-
ets until timing chain is completely routed.

5) Install the idler sprocket. (Lower)

Tightening torque:
69 N-m (7.0 kgf-m, 50.6 ft-Ib)

B2M4043

6) Install timing chain LH.
(1) Align the timing mark (B) on crankshaft
sprocket with the matching mark (A) on timing
chain LH.

B2M4324A

(A) Gold

(2) Route timing chain LH on idler sprocket
(Lower), water pump, exhaust cam sprocket,
and intake cam sprocket in order.

CAUTION:
Make sure that matching marks on the timing
chain (A) and camshaft sprocket (B) are
aligned the same way as the one on crankshaft
sprocket.

B2M4048A

(A) Dark blue

(3) Install chain idler. (Upper)

Tightening torque:
69 N-m (7.0 kgf-m, 50.6 ft-Ib)
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TIMING CHAIN ASSEMBLY

Mechanical

(4) Install chain guide. (Left-hand between
cams)

Tightening torque:
6.3N-m (0.64 kgf-m, 4.6 ft-Ib)

NOTE:
Replace mounting bolt with a new one.

B2M4039

(5) Install chain guide (LH).

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 fi-Ib)

Q9)(06)(00)

°]

B2M4040

(6) Install chain tensioner lever LH.

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)

(7) Install chain tensioner LH.

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)

7) Install timing chain RH.
(1) On idler sprocket (Lower) , align matching
marks on timing chains LH and RH.

B2M4049A

(A) Lower idler sprocket
(B) Timing chain RH
(C) Timing chain LH

(D) Dark blue

(2) Route timing chain RH on intake cam
sprocket and then exhaust cam sprocket.

CAUTION:
Make sure that matching marks on the timing
chain (A) and camshaft sprocket (B) are
aligned the same way as the one on crankshaft
sprocket.
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TIMING CHAIN ASSEMBLY

(A)

(3) Install chain guide (RH).
(4) Install chain tensioner lever (RH).

Gold

Tightening torque:

16 N-m (1.6 kgf-m, 11.6 ft-Ib)

(A)
(B)

Chain guide (RH)
Chain tensioner lever (RH)

(5) Install timing chain guide RH No. 1.

Tightening torque:
6.3 N-m (0.64 kgf-m, 4.6 ft-Ib)

NOTE:
Replace mounting bolt with a new one.

(6) Install the chain tensioner (RH).

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)

B2M4034

(7) Adjust the clearance between chain guide
(RH) and chain guide (Center) to the range
between 8.4 mm (0.331 in) to 8.6 mm (0.339 in).
And install chain guide (Center).

Tightening torque:
7.8 N-m (0.8 kgf-m, 5.8 ft-Ib)

NOTE:
Replace mounting bolt with a new one.

B2M4051

(8) After checking the matching marks on each
sprocket and corresponding timing chain are
aligned, pull stopper pin out of chain tensioner.
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CAMSHAFT SPROCKET

Mechanical

13. Camshaft Sprocket ...

A: REMOVAL S5143097A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,

REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,

REMOVAL, Front Chain Cover.>

3) Remove timing chain assembly. <Ref. to

ME(H6)-42, REMOVAL, Timing Chain Assembly.>

4) Remove camshaft sprocket. To lock camshaft,

use ST.

ST 18231AA000 CAMSHAFT SPROCKET
WRENCH

B2M4053

B: INSTALLATION s

1) Install camshaft sprocket. To lock camshaft, use

ST.

ST 18231AA000 CAMSHAFT SPROCKET
WRENCH

Tightening torque:
13 N-m (1.3 kgf-m, 9.4 fi-Ib)

B2M4053

2) Install timing chain assembly. <Ref. to ME(H6)-
43, INSTALLATION, Timing Chain Assembly.>

3) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>

4) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>

C: INSPECTION susosrao

1) Check sprocket teeth for abnormal wear and
scratches.

2) Make sure there is no free play between
sprocket and key.
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CRANKSHAFT SPROCKET

Mechanical

14. Crankshaft Sprocket ...

A: REMOVAL S143101A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>

3) Remove timing chain assembly. <Ref. to
ME(H6)-42, REMOVAL, Timing Chain Assembly.>
4) Remove camshaft sprocket. <Ref. to ME(H6)-
47, REMOVAL, Camshaft Sprocket.>

5) Remove crankshaft sprocket (A).

B2M4325A

B: INSTALLATION .0
1) Install crankshaft sprocket (A).

B2M4325A

2) Install camshaft sprocket. <Ref. to ME(H6)-47,
INSTALLATION, Camshaft Sprocket.>

3) Install timing chain assembly. <Ref. to ME(H6)-
43, INSTALLATION, Timing Chain Assembly.>

4) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>

5) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>

C: INSPECTION S143101A10

1) Check sprocket teeth for abnormal wear and
scratches.

2) Make sure there is no free play between
sprocket and key.

3) Check crankshaft sprocket notch for sensor for
damage and contamination of foreign matter.
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REAR CHAIN COVER

Mechanical

15. Rear Chain Cover ...

A: REMOVAL S5143741A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>

3) Remove timing chain. <Ref. to ME(H6)-42,
REMOVAL, Timing Chain Assembly.>

4) Remove camshaft sprocket. <Ref. to ME(H6)-
47, REMOVAL, Camshaft Sprocket.>

5) Remove crankshaft sprocket.

6) Remove oil pump. (B)

<Ref. to LU(H6)-12, REMOVAL, Oil Pump.>

7) Remove oil pump relief valve case.

<Ref. to LU(H6)-14, REMOVAL, Oil Pump Relief
Valve.>

8) Remove water pump.

<Ref. to CO(H6)-20, REMOVAL, Water Pump.>
9) Remove rear chain cover.

NOTE:

There are seven different types of mounting bolts.
Sort them into separate containers to avoid confu-
sion at installation.

B2M4057A

Bolt dimension:

(A) 6x14

) 6 x 18 (Silver)
) 6x30
(D) 6x18
) 6x40
(F) 6x30
(G) 6x22

B: INSTALLATION sisriran

1) Remove old fluid packing on the matching
surface, and degrease it.

2) Apply fluid packing to the mating surface of rear
chain cover.

Fluid packing:
THREE BOND 1280B
Fluid packing application diameter:

(A) 1.0:0.5 mm (0.039:0.020 in)
(B) 3.0:1.0 mm (0.118+0.039 in)
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B2M4058A

3) Install O-ring.

NOTE:
Do not reuse the O-ring.

B2M4326A

(A) O-ring (Large)
(B) O-ring (Medium)
(C) O-ring (Small)
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REAR CHAIN COVER

Mechanical

4) Temporarily tighten rear chain cover.
CAUTION:

Do not confuse the mounting positions of the

bolts.

NOTE:
Replace mounting bolts (G) with new ones.

B2M4057A

Bolt dimension:

(A) 6x14

) 6 x 18 (Silver)

(C) 6x30
(D) 6x18
) 8x40
) 8x30
G) 6x22

5) Tighten the bolts in the numerical sequence
shown in figure.

Tightening torque:

1) to (11) 9 N-m (0.9 kgf-m, 6.5 ft-Ib)
)to (19) |20 N-m (2.0 kgf-m, 14 ft-Ib)
) to (31) |9 N-m (0.9 kgf-m, 6.5 ft-Ib)
32) to (39) |12 N-m (1.2 kgf-m, 8.7 ft-Ib)
40) to (46) |9 N-m (0.9 kgf-m, 6.5 ft-Ib)

(46)_(32(33)(34) (21 ({3)(4)
=X (1)
Bl

Z .
Q_n_ Q 5
(41) R(6Ny(7 TN
(40)| (38) N

(11) /.&0__9_04:‘("9\9__,_;%

(39)
(10 (g) (s) (18)}1 7 (igy (1 /-

6) Install water pump.

<Ref. to CO(H6)-20, INSTALLATION, Water
Pump.>

7) Install oil pump relief valve.

<Ref. to LU(H6)-14, INSTALLATION, Oil Pump
Relief Valve.>

8) Install oil pump.

<Ref. to LU(H6)-12, INSTALLATION, Oil Pump.>
9) Install crankshaft sprocket.

10) Install camshaft sprocket. <Ref. to ME(H6)-47,
INSTALLATION, Camshaft Sprocket.>

11) Install timing chain. <Ref. to ME(H6)-43,
INSTALLATION, Timing Chain Assembly.>

12) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>

13) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>
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CAMSHAFT

Mechanical

16. Camshatft ;...

A: REMOVAL S5143092A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>

3) Remove timing chain assembly. <Ref. to
ME(H6)-42, REMOVAL, Timing Chain Assembly.>
4) Remove camshaft sprockets. <Ref. to ME(H6)-
47, REMOVAL, Camshaft Sprocket.>

5) Remove crankshaft sprocket. <Ref. to ME(H6)-
48, REMOVAL, Crankshaft Sprocket.>

6) Remove rear chain cover. <Ref. to ME(H6)-49,
REMOVAL, Rear Chain Cover.>

7) Remove rocker cover (RH).

B2M4062

8) Loosen front camshaft cap bolts equally, a little
at a time in numerical sequence shown in the fig-
ure (RH).

B2M4063A

9) Remove camshaft cap and intake camshaft
(RH).

10) Loosen camshaft cap bolts equally, a little at a
time in the numerical sequence shown in the fig-
ure.
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B2M4064A

11) Remove camshaft cap and exhaust camshaft
(RH).

CAUTION:
Arrange camshaft caps in order so that they
can be installed in their original position.

12) Remove plug (LH).

B2M4327

13) Similarly, remove left-hand camshafts and
related parts.

B: INSTALLATION susosear

1) Apply a coat of engine oil to camshaft journals
and install camshatft.

CAUTION:

When installing camshaft, adjust camshaft
front flange knock pin (A) position as follows:
LH side: 12 o’clock

RH side: 10 o’clock

B2M4065A
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CAMSHAFT

Mechanical

2) Install camshaft cap.
(1) Apply fluid packing sparingly to back of front
camshaft cap shown in the figure.

CAUTION:

Do not apply fluid packing excessively. Failure
to do so may cause excess packing to come
out and flow toward oil seal, resulting in oil
leaks.

Fluid packing:
THREE BOND 1280B

Fluid packing application diameter:
2.0+0.5 mm (0.079+0.020 in)

B2M4066A

(2) Apply engine oil to cap bearing surface and
install cap on camshaft.

(3) Tighten the camshaft cap bolts in the
numerical sequence shown in the figure.

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)
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B2M4064B

(4) Tighten the front camshaft cap bolts in the
numerical sequence shown in the figure.
Tightening torque:
9.8 N-m (1.0 kgf-m, 7.2 ft-Ib)

B2M4063B

3) Install rocker cover.
(1) Apply fluid packing sparingly to matching
surface of cylinder heads and rocker covers
shown in the figure.

CAUTION:

Do not apply fluid packing excessively. Doing
SO may cause excess packing to come out and
flow toward oil seal, resulting in oil leaks.

Fluid packing:
THREE BOND 1280B

LH

RH

B2M4067A
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CAMSHAFT

Mechanical

(2) Tighten the rocker cover bolts in the numeri-
cal order shown in the figure.
Tightening torque:
6.4 N-m (0.64 kgf-m, 4.6 ft-Ib)

11
RH (g) (1) (3) (.)
©
(5)
(6) FRONT
$(7)
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LH
(10) 1 3
oo (D)
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(9)
B2M4068A
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~

4) Install rear chain cover. <Ref. to ME(H6)-49,
INSTALLATION, Rear Chain Cover.>

5) Install crankshaft sprocket. <Ref. to ME(H6)-48,
INSTALLATION, Crankshaft Sprocket.>

6) Install camshaft sprockets. <Ref. to ME(H6)-47,
INSTALLATION, Camshaft Sprocket.>

7) Install timing chain assembly. <Ref. to ME(H6)-
43, INSTALLATION, Timing Chain Assembly.>

8) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>

9) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>

C: INSPECTION o210
1- CAMSHAFT S143092A1001

1) Measure the bend, and repair or replace if nec-
essary.
Limit:

0.020 mm (0.0008 in)

B2M4069

2) Check journal for damage and wear. Replace if
faulty.

3) Measure outside diameter of camshaft journal.
If the journal diameter is not as specified, check the
oil clearance.

Camshaft journal
Front Center, rear
37.946 — 37.963 mm | 27.946 — 27.963 mm

Standard

(1.4939 — 1.4946 in) |(1.1002 — 1.1009 in)

4) Measurement of the camshaft journal oil clear-
ance
(1) Clean the bearing caps and camshaft jour-
nals.
(2) Place the camshafts on the cylinder head.
(Without installing valve rocker.)
(3) Place plastigauge across each of the cam-
shaft journals.
(4) Install the bearing caps.

CAUTION:
Do not turn the camshaft.

(5) Remove the bearing caps.
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(6) Measure the widest point of the plastigauge
on each journal.

If the oil clearance exceeds the limit, replace the
camshaft. If necessary, replace the camshaft
caps and cylinder head as a set.

Standard oil clearance:

0.037 — 0.072 mm (0.0015 — 0.0028 in)
Limit:

0.10 mm (0.0039 in)

B2M1216

(7) Completely remove the plastigauge.
5) Check cam face condition; remove minor faults
by grinding with oil stone. Measure the cam height
H; replace if the limit has been exceeded.

Cam height: H

Standard:
Intake:
46.05 — 46.15 mm (1.8130 — 1.8169 in)
Exhaust:
45.55 — 45.65 mm (1.7933 — 1.7972 in)
Limit:
Intake:
45.95 mm (1.8091 in)
Exhaust:
45.45 mm (1.7894 in)

Cam base circle diameter A:
36.0 mm (1.4173 in)

B2M1209A

6) Measure the thrust clearance of camshaft with
dial gauge. If the clearance exceeds the limit,
replace caps and cylinder head as a set. If neces-
sary replace camshatft.

Standard:
Intake:
0.075 — 0.135 mm (0.0030 — 0.0053 in)
Exhaust:
0.048 — 0.108 mm (0.0019 — 0.0043 in)
Limit:
Intake:
0.155 mm (0.0061 in )
Exhaust:
0.130 mm (0.0051 in)

B2M4319
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17. Cylinder Head Assembly ;...

A: REMOVAL S143093A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>

3) Remove timing chain assembly. <Ref. to
ME(H6)-42, REMOVAL, Timing Chain Assembly.>
4) Remove camshaft sprockets. <Ref. to ME(H6)-
47, REMOVAL, Camshaft Sprocket.>

5) Remove crankshaft sprocket. <Ref. to ME(H6)-
48, REMOVAL, Crankshaft Sprocket.>

6) Remove rear chain cover. <Ref. to ME(H6)-49,
REMOVAL, Rear Chain Cover.>

7) Remove camshafts. <Ref. to ME(H6)-51,
REMOVAL, Camshaft.>

8) Remove cylinder head bolts in numerical
sequence shown in figure.

CAUTION:
Leave bolts (2) and (4) engaged by three or four
threads to prevent cylinder head from falling.

(4) (6) (8) (2)

(1) (7) (5)

B2M4070C

9) Tap cylinder head with a plastic hammer to
separate it from cylinder block.

10) Remove bolts (2) and (4) to remove cylinder
head.

/ |
(1) (8) (6)

B2M4070A

11) Remove cylinder head gasket.

CAUTION:
Do not scratch the mating surface of cylinder
head and cylinder block.

12) Similarly, remove right side cylinder head.

B: INSTALLATION s

1) Install cylinder head and gaskets on cylinder
block.

CAUTION:

e Use new cylinder head gaskets.

e Be careful not to scratch the mating surface
of cylinder block and oil pump.

2) Tighten cylinder head bolts.
(1) Coat the washers and threaded parts of the
cylinder head bolts with engine oil.
(2) Install the cylinder head on the cylinder
block and tighten the bolts in the numerical
order shown in the figure to a tightening torque
of 20 N-m (2.0 kgf-m, 14 ft-Ib).
(3) Tighten the bolts in the numerical order
shown in the figure to a tightening torque of 50
N-m (5.1 kgf-m, 37 ft-Ib).
(4) Loosen all the bolts in 2 stages, 180° at a
time, in the reverse order of tightening.
(5) Tighten the bolts in the numerical order
shown in the figure to a tightening torque of 25
N-m (2.5 kgf-m, 18 ft-Ib).
(6) Tighten the bolts in the numerical order
shown in the figure to a tightening torque of 25
N-m (2.5 kgf-m, 18 ft-Ib).
(7) Tighten all the bolts 90° in the numerical
order shown in the figure.
(8) Tighten the (1) to (4) bolts 90° again in the
numerical order shown in the figure.
(9) Tighten the (5) to (8) bolts 45° again in the
numerical order shown in the figure.

(3)

B2M4070D

ME(H6)-51,

3) Install camshafts. <Ref. to
INSTALLATION, Camshaft.>

4) Install rear chain cover. <Ref. to ME(H6)-49,
INSTALLATION, Rear Chain Cover.>

5) Install crankshaft sprocket. <Ref. to ME(H6)-48,
INSTALLATION, Crankshaft Sprocket.>

6) Install camshaft sprockets. <Ref. to ME(H6)-47,
INSTALLATION, Camshaft Sprocket.>

7) Install timing chain assembly. <Ref. to ME(H6)-
43, INSTALLATION, Timing Chain Assembly.>

8) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>
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9) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>

C: DISASSEMBLY S143093A06

1) Place cylinder head on ST.

ST 18250AA000 CYLINDER HEAD TABLE

2) Remove valve shims and valve lifters.

3) Set ST on valve spring. Compress valve spring
and remove the valve spring retainer key. Remove
each valve and valve spring.

ST 499718000 VALVE SPRING REMOVER

CAUTION:

e For correct re-installation, keep removed
parts in order in their original positions.

e Mark each valve to prevent confusion.

e Use extreme care not to damage the lips of
the intake valve oil seals and exhaust valve oil
seals.

D: ASSEMBLY ssce

1) Installation of valve spring and valve
(1) Place cylinder head on ST.

ST 18250AA000 CYLINDER HEAD TABLE
(2) Coat stem of each valve with engine oil and
insert valve into valve guide.

CAUTION:
When inserting valve into valve guide, use spe-
cial care not to damage the oil seal lip.

(3) Install valve spring and retainer.

CAUTION:

e Be sure to install the valve springs with their
close-coiled end facing the seat on the cylinder
head.

e Install valve spring with the painted surface
facing the retainer side.

B2M4072A

(1) Seat

(2) Valve spring
(3) Retainer

(4) Painted face

(4) Set ST on valve spring.
ST 499718000 VALVE SPRING REMOVER

@

(g <
o A i
/ B2M4071A

(5) Compress valve spring and fit valve spring
retainer key.
(6) After installing, tap valve spring retainers
lightly with wooden hammer for better seating.

2) Apply oil to the surface of the valve lifter and

valve shim.
3) Install valve lifter and valve shim.
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E: INSPECTION siossn0
1- VALVE SPRING S143093A1002

1) Check valve springs for damage, free length,
and tension. Replace valve spring if it is not to the
specifications presented below.

2) To measure the squareness of the valve spring,
stand the spring on a surface plate and measure
its deflection at the top using a try square.

Free length 46.79 mm (1.8421 in)
Squareness 2.5°/2.0 mm (0.079 in)
186.2 — 205.8 N (18.79 — 20.99
Set kof, 41.9 — 46.3 1b)/37.4 mm
Tension/spring (1.472 in)
height 446.5 — 493.5 N (45.54 — 50.34
Lift kgf, 100.3 — 110.9 Ib)/27.5 mm
(1.083 in)

G2M0154

2. INTAKE AND EXHAUST VALVE OIL
SEAL S143093A1003

Replace oil seal with new one, if lip is damaged or
spring out of place, or when the surfaces of intake
valve and valve seat are reconditioned or intake
valve guide is replaced. Use pliers to pinch and
remove oil seal from valve.

1) Place cylinder head on ST1.

2) Press-fit oil seal to the specified dimension indi-
cated in the figure using ST2.

CAUTION:

e Apply engine oil to oil seal before press-fit-
ting.

e When press-fitting oil seal, do not use ham-
mer or strike in.

ST1 18250AA000 CYLINDER HEAD TABLE
ST2 498857100 VALVE OIL SEAL GUIDE

3. VALVE LIFTER suassaro0r

1) Check valve lifter visually.
2) Measure outer diameter of valve lifter.

Outer diameter:
33.959 — 33.975 mm (1.3370 — 1.3376 in)

o

B2M1222

3) Measure inner diameter of valve lifter mating
part on cylinder head.

Inner diameter:
34.006 — 34.016 mm (1.3388 — 1.3392 in)

B2M4075

CAUTION:

If difference between outer diameter of valve
lifter and inner diameter of valve lifter mating
part is over the limit, replace cylinder head.
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Standard: Valve seat width: W
0.019 — 0.057 mm (0.0007 — 0.0022 in) Intake
Limit: Standard
0.100 mm (0.0039 in) 1.0 mm (0.039 in)
_ Limit
Fl ADJUSTMENT S143093A01 1.7 mm (0,067 in)
1. CYLINDER HEAD S$143093A0101 Exhaust
1) Make sure that no crack or other damage Standard _
exists. In addition to visual inspection, inspect Y 1-_’-: mm (0.059 in)
imi

important areas by means of red lead check.
Also make sure that gasket installing surface
shows no trace of gas and water leaks.

2) Place cylinder head on ST.

ST 18250AA000 CYLINDER HEAD TABLE

3) Measure the warping of the cylinder head sur-
face that mates with crankcase using a straight
edge and thickness gauge.

If the warping exceeds 0.05 mm (0.0020 in),
regrind the surface with a surface grinder.

Warping limit:
0.05 mm (0.0020 in)

Grinding limit:
0.1 mm (0.004 in)

Standard height of cylinder head:
124 mm (4.88 in)

CAUTION:

Uneven torque for the cylinder head bolts can
cause warping. When reassembling, pay spe-
cial attention to the torque so as to tighten
evenly.

B2M4074A

(A) Straight edge
(B) Thickness gauge

2. VALVE SEAT ssossoroe

Inspect intake and exhaust valve seats, and cor-
rect the contact surfaces with valve seat cutter if
they are defective or when valve guides are
replaced.

2.2 mm (0.087 in)

G2M0761

3- VALVE GUIDE S143093A0103

1) Check the clearance between valve guide and
stem. The clearance can be checked by measur-
ing the outside diameter of valve stem and the
inside diameter of valve guide with outside and
inside micrometers respectively.

Clearance between the valve guide and valve
stem:

Standard
Intake
0.030 — 0.057 mm (0.0012 — 0.0022 in)
Exhaust
0.040 — 0.067 mm (0.0016 — 0.0026 in)
Limit
0.15 mm (0.0059 in)
2) If the clearance between valve guide and stem
exceeds the limit, replace valve guide or valve
itself whichever shows greater amount of wear.
See following procedure for valve guide replace-
ment.

Valve guide inner diameter:
5.500 — 5.512 mm (0.2165 — 0.2170 in)

Valve stem outer diameter:
Intake
5.455 — 5.470 mm (0.2148 — 0.2154 in)
Exhaust
5.455 — 5.460 mm (0.2148 — 0.2150 in)

(1) Place cylinder head on ST1 with the com-
bustion chamber upward so that valve guides
enter the holes in ST1.
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(2) Insert ST2 into valve guide and press it
down to remove valve guide.
ST1 18250AA000 CYLINDER HEAD TABLE
ST2 499765700 VALVE GUIDE REMOVER

B2M4076

(3) Turn cylinder head upside down and place
ST as shown in the figure.
ST 18251AA000 VALVE GUIDE ADJUSTER

G2M0763

(4) Before installing new valve guide, make
sure that neither scratches nor damages exist
on the inside surface of the valve guide holes in
cylinder head.
(5) Put new valve guide in cylinder, and insert
ST1 into valve guide. Press in until the valve
guide upper end is flush with the upper surface
of ST2.
ST1 499765700 VALVE GUIDE REMOVER
ST2 18251AA000 VALVE GUIDE ADJUSTER

B2M1398A

(6) Check the valve guide protrusion.

Valve guide protrusion: L
12.3 — 12.7 mm (0.484 — 0.500 in)

(7) Ream the inside of valve guide with ST.
Gently rotate the reamer clockwise while press-
ing it lightly into valve guide, and return it also
rotating clockwise. After reaming, clean valve
guide to remove chips.

ST 499765900 VALVE GUIDE REAMER

CAUTION:

e Apply engine oil to the reamer when ream-
ing.

e If the inner surface of the valve guide is torn,
the edge of the reamer should be slightly
ground with an oil stone.

e If the inner surface of the valve guide
becomes lustrous and the reamer does not
chips, use a new reamer or remedy the reamer.

(8) Recheck the contact condition between
valve and valve seat after replacing valve guide.

4. INTAKE AND EXHAUST VALVE s:sssoros

1) Inspect the flange and stem of valve, and
replace if damaged, worn, or deformed, or if “H” is
less than the specified limit.
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H:

Intake
Standard
1.0 mm (0.039 in)
Limit
0.8 mm (0.031 in)
Exhaust
Standard
1.2 mm (0.047 in)
Limit
0.8 mm (0.031 in)
Valve overall length:
Intake
103.5 mm (4.075 in)
Exhaust
103.2 mm (4.063 in)

|
o

G2M0153

2) Put a small amount of grinding compound on
the seat surface and lap the valve and seat sur-
face. Install a new intake valve oil seal after lap-

ping.
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18. Cylinder Block .

A: REMOVAL S143090A18

1) Remove crankshaft pulley. <Ref. to ME(H6)-39,
REMOVAL, Crankshaft Pulley.>

2) Remove front chain cover. <Ref. to ME(H6)-40,
REMOVAL, Front Chain Cover.>

3) Remove timing chain assembly. <Ref. to
ME(H6)-42, REMOVAL, Timing Chain Assembly.>
4) Remove camshaft sprockets. <Ref. to ME(H6)-
47, REMOVAL, Camshaft Sprocket.>

5) Remove crankshaft sprocket. <Ref. to ME(H6)-
48, REMOVAL, Crankshaft Sprocket.>

6) Remove rear chain cover. <Ref. to ME(H6)-49,
REMOVAL, Rear Chain Cover.>

7) Remove camshafts. <Ref. to ME(H6)-51,
REMOVAL, Camshaft.>

8) Remove cylinder head assembly. <Ref. to
ME(H6)-55, REMOVAL, Cylinder Head Assem-
bly.>

9) Remove drive plate.

Using ST, lock crankshaft.

ST 498497100 CRANKSHAFT STOPPER

B2M4077A

10) Remove crankshaft position sensor plate.

B2M4078

11) Remove crankshaft position sensor bracket.

B2M4079

12) Rotate engine until oil pan comes to the top.
13) Remove bolts which secure lower oil pan to
upper oil pan.

B2M4080

14) Insert an oil pan cutter blade between cylinder
block-to-oil pan clearance and remove oil pan.

CAUTION:
Do not use a screwdriver or similar tool in
place of oil pan cutter.

15) Remove oil strainer.

° B2M4081
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16) Remove bolts which secure upper oil pan to
cylinder block.

B2M4082B

Bolt dimension:

(A) 8 x40
(B) 8x 65
(C) 8x85
(D) 8x130
(E) 8x24

17) Remove service hole cover and service hole
plugs using hexagon wrench.

B2M4328

18) Rotate crankshaft to bring #1 and #2 pistons
to bottom dead center position, then remove piston
circlip through service hole of #1 and #2 cylinders
by using ST.

ST 18233AA000 PISTON PIN CIRCLIP PLIER

B2M4094A

19) Draw out piston pin from #1 and #2 pistons by
using ST.
ST 49997500 PISTON PIN REMOVER

CAUTION:
Be careful not to confuse original combination
of piston, piston pin and cylinder.

B2M4085

20) Similarly remove piston pins from #3, #4, #5
and #6 pistons.
21) Remove bolts which connect cylinder block.

B2M4083

22) Separate left-hand and right-hand cylinder
blocks.

CAUTION:

When separating cylinder block, do not allow
the connecting rod to fall and damage the cyl-
inder block.

23) Remove rear oil seal.

24) Remove crankshaft together with connecting
rod.

25) Remove crankshaft bearings from cylinder
block.

CAUTION:

Do not confuse combination of crankshaft
bearings. Press bearing at the end opposite to
locking lip.

26) Draw out each piston from cylinder block
using wooden bar or hammer handle.

CAUTION:
Do not confuse combination of piston, piston
pin and cylinder.
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B: INSTALLATION s:o0ar

1) Install ST to cylinder block, then install crank-
shaft bearing.
ST 18232AA000 ENGINE STAND

CAUTION:

Remove oil in the mating surface of bearing
and cylinder block before installation. Also
apply a coat of engine oil to crankshaft pins.

2) Position crankshaft and connecting rod on the
#2, #4 and #6 cylinder.

3) Apply fluid packing to the mating surface of #1,
#3 and #5 cylinder block.

Fluid packing:

THREE BOND 1215B or equivalent
CAUTION:
Do not allow fluid packing to jut into O-ring
grooves, oil passages, bearing grooves, etc.

Fluid packing application diameter:
1.0£0.2 mm (0.039+0.008 in)

/o)
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AN

O] O ® ®

=1 — T —7 = O)é

B2M4088
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4) Apply engine oil to washers and threads of cyl-
inder block connecting bolts. Tighten the bolts fol-
lowing the steps below.
(1) Tighten all the bolts in the numerical order
shown in the figure.

Tightening torque:

) to (11) 25 N-m (2.5 kgf-m, 18 ft-Ib)
2) 20 N-m (2.0 kgf-m, 14 ft-Ib)
3) 25 N-m (2.5 kgf-m, 18 ft-Ib)
4) 20 N-m (2.0 kgf-m, 14 ft-Ib)

(19 (8) (6) (1) (3) (9) (1)

Y&
> e |19
(12) (10) (4) (2) (5) (7)

B2M4089A

(2) Tighten all the bolts again in the order
shown in the figure.

Tightening torque:

(1) to (11) 25 N-m (2.5 kgf-m, 18 ft-Ib)
(12) 20 N-m (2.0 kgf-m, 14 ft-Ib)
(13) 25 N-m (2.5 kgf-m, 18 ft-Ib)
(14) 20 N-m (2.0 kgf-m, 14 ft-Ib)

(19 (8) (8) (1) (8) (9) (1)

(12) (0 (4) (2) (5) (7)

B2M4089A

5) Tighten all the bolts by 90° in the order shown
in the figure.

(12) (10) (4) (2) (5) (7 B2M4089A

6) Install upper bolts on cylinder block.

Tightening torque:
25 N-m (2.5 kgf-m, 18 ft-Ib)

B2M4329

7) Install rear oil seal using ST1 and ST2.
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B2M4090A

(A) Rear oil seal
(B) Drive plate attaching bolt

8) Align piston ring gap.
(1) Position the top ring gap at (A) in the figure.
(2) Position the second ring gap at (B) in the

figure.
180°
|
(A)*/‘\(B)
|

(3) Position the upper rail gap at (C) in the fig-
ure.
(4) Position the expander gap at (D) in the fig-
ure.
(5) Position the lower rail gap at (E) in the fig-

et

B2M4102B

B2M4101B

CAUTION:

e Ensure ring gaps do not face the same direc-
tion.

e Ensure ring gaps are not within the piston
skirt area.

(6) Install circlip.

Install circlips in piston holes located opposite
service holes in cylinder block, when positioning
all pistons in the corresponding cylinders.

CAUTION:
Use new circlips.

#1

~/
,f\(d N #4
©

Front side

B2M4103A

9) Installing piston.

CAUTION:
Install piston and piston pin to the same cylin-
der they were installed before overhaul.

(1) Using ST1, rotate crankshaft until each
small end of connecting rods #3 and #4 is
aligned over service hole (A).

ST1 18252AA000 CRANKSHAFT SOCKET

B2M4091A

(2) Apply a coat of engine oil to piston and cyl-
inders.

(3) Install pistons with their front marks (A) fac-
ing the front of engine.

(A)/ Q

B2M4104B
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(4) Insert pistons in their cylinders using ST2.
ST2 18254AA000 PISTON GUIDE

B2M4092A

10)

Installing piston pin.
(1) Apply a coat of engine oil to ST3.

ST3 18253AA000 PISTON PIN GUIDE
(2) Insert ST3 into service hole to align piston
pin hole with connecting rod small end.

B2M4093A

(3) Apply a coat of engine oil to piston pin and
insert piston pin into piston and connecting rod
small end through service hole.
(4) Using ST4, install circlip.
ST4 18233AA000 PISTON PIN CIRCLIP
PLIER

CAUTION:
Use a new circlip.

B2M4094A

11) Repeat the same steps for pistons #1 and #2,
#5 and #6.

12) Install service hole plug and cover.

13) Apply fluid packing to mating surface of upper
oil pan.

14) Install O-ring.

Fluid packing:
THREE BOND 1280B

(A) (A) a__—(A)
([ o
o e

L
=S I :O\
00O (o] \
6 9} (A)

15) Temporarily tighten the upper oil pan.

CAUTION:
Do not confuse the mounting positions of the
bolts.

NOTE:
Replace mounting bolts (marked with %) with new
ones.

B2M4095A

(A) O-ring

B2M4082C

(A) 8x40
(B) 8x 65
(C) 8x85
(D) 8 x 130
(E) 8 x 20
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16) Tighten the upper oil pan mounting bolts in the
numerical sequence shown in the figure.
Tightening torque:

18 N-m (1.8 kgf-m, 13.0 ft-Ib)

B2M4082A

17) Install oil strainer.

NOTE:
Use a new O-ring.

B2M4081

18) Apply fluid packing to mating surface of lower
oil pan.
Fluid packing:

THREE BOND 1280B

Fluid packing application diameter:
5.0+1.0 mm (0.197+0.039 in)

B2M4097

19) Tighten the lower oil pan mounting bolts in the
numerical sequence shown in the figure.
Tightening torque:

6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M4080A

20) Install crankshaft position sensor bracket.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M4078
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22) Install drive plate.
Using ST, lock crankshaft.
ST 498497100 CRANKSHAFT STOPPER

Tightening torque:
81 N-m (8.3 kgf-m, 60 ft-Ib)

B2M4077A

23) Install cylinder head assembly. <Ref. to
ME(H6)-55, INSTALLATION, Cylinder Head
Assembly.>

24) Install camshafts. <Ref. to ME(H6)-51,
INSTALLATION, Camshaft.>

25) Install rear chain cover. <Ref. to ME(H6)-49,
INSTALLATION, Rear Chain Cover.>

26) Install crankshaft sprocket. <Ref. to ME(H6)-
48, INSTALLATION, Crankshaft Sprocket.>

27) Install camshaft sprockets. <Ref. to ME(H6)-
47, INSTALLATION, Camshaft Sprocket.>

28) Install timing chain assembly. <Ref. to
ME(H6)-43, INSTALLATION, Timing Chain Assem-
bly.>

29) Install front chain cover. <Ref. to ME(H6)-40,
INSTALLATION, Front Chain Cover.>

30) Install crankshaft pulley. <Ref. to ME(H6)-39,
INSTALLATION, Crankshaft Pulley.>
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C: DISASSEMBLY S143090A06

B2M4100A

(1) Connecting rod cap (8) Top ring
(2) Connecting rod bearing (4) Second ring

1) Remove connecting rod cap.
2) Remove connecting rod bearing.

CAUTION:

Arrange removed connecting rod, connecting
rod cap and bearing in order to prevent confu-
sion.

3) Remove piston rings using the piston ring
expander.
4) Remove the oil ring by hand.

CAUTION:
Arrange the removed piston rings inh good
order to prevent confusion.

5) Remove circlip.

ME(H6)-68
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D: ASS EM B LY S143090A02
(67K
D
(3) @
(4)
(5)
(5)
(4)
(3)
2y
B2M4100B

Connecting rod bearing (5) Second ring

)
(2) Connecting rod (6) Top ring
(8) Connecting rod cap (7) Circlip
(4) OQil ring

1) Install connecting rod bearings on connecting
rods and connecting rod caps.

CAUTION:
Apply oil to the surfaces of the connecting rod
bearings.

2) Install connecting rod on crankshaft.

CAUTION:
Position each connecting rod with the side
marked facing forward.

3) Install connecting rod cap with connecting rod
nut.

Ensure the arrow on connecting rod cap faces the
front during installation.

CAUTION:

e Each connecting rod has its own mating cap.
Make sure that they are assembled correctly by
checking their matching number.

e When tightening the connecting rod nuts,
apply oil on the threads.

4) Install piston rings and oil ring.

Tightening torque: N-m (kgf-m, ft-1b)
T: 53 (5.4, 39)

E: INSPECTION 000110
1. CYLINDER BLOCK  srusos01002

1) Visually check for cracks and damage.
Especially, inspect important parts by means of red
lead check.

2) Check the oil passages for clogging.

3) Inspect crankcase surface that mates with cyl-
inder head for warping by using a straight edge,
and correct by grinding if necessary.

Warping limit:
0.05 mm (0.0020 in)

Grinding limit:
0.1 mm (0.004 in)

Standard height of cylinder block:
202 mm (7.95 in)

2. CYLINDER AND PISTON s1ssos0a100s

1) The cylinder bore size is stamped on the cylin-
der block’s front upper surface.
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CAUTION: Taper:
Measurement should be performed at a tem- Limit

perature 20°C (68°F).

NOTE:

Standard sized pistons are classified into two
grades, “A” and “B”. These grades should be used
as a guide line in selecting a standard piston.

Standard diameter:
A: 89.205 — 89.215 mm (3.5120 — 3.5124
in)
B: 89.195 — 89.205 mm (3.5116 — 3.5120
in)

#r— i an——#6

#6__1::_| |::_||:%—#4 #5
oo A== #3

#5— 1 T HD

#— N #
#3— —(B)

#o—
#1—_ !

B2M4105B

(A) Main journal size mark
(B) Cylinder bore size mark
(C) Cylinder block RH, LH combination mark

2) How to measure the inner diameter of each
cylinder
Measure the inner diameter of each cylinder in
both the thrust and piston pin directions at the
heights shown in the figure, using a cylinder bore
gauge.

CAUTION:
Measurement should be performed at a tem-
perature 20°C (68°F).

0.050 mm (0.0020 in)
Out-of-roundness:
Limit
0.050 mm (0.0020 in)

= 45 (1.77)
2 |80 (3.15)

Unit: mm (in) B2M4106A

(A) Thrust direction
(B) Piston pin direction

3) When piston is to be replaced due to general or
cylinder wear, determine a suitable sized piston by
measuring the piston clearance.
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4) How to measure the outer diameter of each
piston

Measure the outer diameter of each piston at the
height shown in the figure. (Thrust direction)

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Piston grade point H:
39.0 mm (1.535 in)

Piston outer diameter:
Standard

A: 89.185 — 89.195 mm
(3.5112 — 3.5116 in)
B: 89.175 — 89.185 mm
(3.5108 — 3.5112 in)

0.25 mm (0.0098 in) oversize
89.425 — 89.435 mm
(3.5207 — 3.5211 in)

0.50 mm (0.0197 in) oversize
89.675 — 89.685 mm
(3.5305 — 3.5309 in)

B2M1305A

5) Calculate the clearance between cylinder and
piston.

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Cylinder to piston clearance at 20°C (68°F):
Standard
0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit
0.050 mm (0.0020 in)
6) Boring and honing
(1) If the value of taper, out-of-roundness, or
cylinder-to-piston clearance measured exceeds
the specified limit or if there is any damage on
the cylinder wall, rebore it to use an oversize
piston.

CAUTION:

When any of the cylinders needs reboring, all
other cylinders must be bored at the same
time, and use oversize pistons. Do not perform
boring on one cylinder only, nor use an over-
size piston for one cylinder only.

(2) If the cylinder inner diameter exceeds the
limit after boring and honing, replace the crank-
case.

CAUTION:

Immediately after reboring, the cylinder diam-
eter may differ from its real diameter due to
temperature rise. Thus, pay attention to this
when measuring the cylinder diameter.

Limit of cylinder enlarging (boring):
0.5 mm (0.020 in)

3. PISTON AND PISTON PIN si.s000a100s

1) Check pistons and piston pins for damage,
cracks, and wear and the piston ring grooves for
wear and damage. Replace if defective.

2) Measure the piston-to-cylinder clearance at
each cylinder. <Ref. to ME(H6)-69, CYLINDER
AND PISTON, INSPECTION, Cylinder Block.> If
any of the clearances is not to specification,
replace the piston or bore the cylinder to use an
oversize piston.

3) Make sure that piston pin can be inserted into
the piston pin hole with a thumb at 20°C (68°F).
Replace if defective.

Standard clearance between piston pin and
hole in piston:
Standard
0.004 — 0.008 mm (0.0002 — 0.0003 in)
Limit
0.020 mm (0.0008 in)

B2M1401

B2M0084
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4) Check circlip installation groove on the piston
for burr. If necessary, remove burr (A) from the
groove so that piston pin can lightly move.

(A)-\T

B2M0420D

5) Check piston pin circlip for distortion, cracks
and wear.

4- PISTON RING S143090A1005

1) If piston ring is broken, damaged, or worn, or if
its tension is insufficient, or when the piston is
replaced, replace piston ring with a new one of the
same size as the piston.

CAUTION:

e Marks are shown on the end of the top and
second rings. When installing the rings to the
piston, face this mark upward.

e The oil ring is a combined ring consisting of
two rails and a spacer in between. When
installing, be careful to assemble correctly.

/_—(a)
TTEE .
(€)
| oo —(C)
EN1006
(A) Top ring
(B) Second ring
(C) Oilring

(a) Upper rail
(b) Expander
(c) Lower rall

2) Squarely place piston ring and oil ring in
cylinder, and measure the piston ring gap with a
thickness gauge.

Unit: mm (in)
Standard Limit

; 0.20 — 0.35

Topring | o 0670 — 00138 | 10 (0-039)
Piston Second 0.35 — 0.50

ring gap |ring (0.0138 — 0.0197) 1.0 (0.039)
Oil ring 0.20 — 0.60

rail (0.0079 — 0.024) | 15 (0:059)

B2M4107

3) Measure the clearance between piston ring and
piston ring groove with a thickness gauge.

CAUTION:
Before measuring the clearance, clean the pis-
ton ring groove and piston ring.

Unit: mm (in)
Standard Limit
Cl 0.040 — 0.080
earanceé | 145 ring (0.0016 — | 0.15 (0.0059)
between pis-
‘ 0.0031)
ton ring and 0.030 — 0.070
iston rin ' S
troove | second | 00012 — | 0.15 (0.0059)
9 0.0028)
Clearance between oil 0.065 — 0.155
ring and oil ring groove (0.0026 — -
9 99 0.0061)

B2M1402
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5- CONNECTING ROD S143090A1006

1) Replace connecting rod, if the large or small
end thrust surface is damaged.

2) Check for bend or twist using a connecting rod
aligner. Replace connecting rod if the bend or twist
exceeds the limit.

Limit of bend or twist per 100 mm (3.94 in) in
length:
0.10 mm (0.0039 in)

B2M1184B

(A) Thickness gauge
(B) Connecting rod

3) Install connecting rod fitted with bearing to
crankshaft and measure the side clearance (thrust
clearance). Replace connecting rod if the side
clearance exceeds the specified limit.

Connecting rod side clearance:
Standard
0.070 — 0.330 mm (0.0028 — 0.0130 in)
Limit
0.4 mm (0.016 in)

ENO0335

4) Inspect connecting rod bearing for scar,
peeling, seizure, melting, wear, etc.

5) Measure the oil clearance on individual con-
necting rod bearings by means of plastigauge. If
any oil clearance is not within specification, replace
the defective bearing with a new one of standard
size or undersize as necessary. (See the table
below.)

Connecting rod oil clearance:
Standard
0.020 — 0.046 mm (0.0008 — 0.0018 in)
Limit
0.050 mm (0.0020 in)

Unit: mm (in)
Bearing size .
Bearing (Thickness at cen- Outer d|am9ter of
crank pin
ter)
Standard 1.490 — 1.502 51.984 — 52.000
(0.0587 — 0.0591) | (2.0466 — 2.0472)
0.03 (0.0012) 1.510 — 1.513 51.954 — 51.970
undersize (0.0594 — 0.0596) | (2.0454 — 2.0461)
0.05 (0.0020) 1.520 — 1.523 51.934 — 51.950
undersize (0.0598 — 0.0600) | (2.0446 — 2.0453)
0.25 (0.0098) 1.620 — 1.623 51.734 — 51.750
undersize (0.0638 — 0.0639) | (2.0368 — 2.0374)

6) Inspect bushing at connecting rod small end,
and replace if worn or damaged. Also measure the
piston pin clearance at the connecting rod small
end.
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Clearance between piston pin and bushing:
Standard
0 — 0.022 mm (0 — 0.0009 in)
Limit
0.030 mm (0.0012 in)

B2M0085

B2M0084

7) Replacement procedure is as follows.
(1) Remove bushing from connecting rod with
ST and press.
(2) Press bushing with ST after applying oil on
the periphery of bushing.
ST 18350AA000 CONNECTING ROD BUSH-
ING REMOVER AND
INSTALLER

B2M4108A

(3) Make two 3 mm (0.12 in) holes in bushing.
Ream the inside of bushing.

(4) After completion of reaming, clean bushing
to remove chips.

6. CRANKSHAFT AND CRANKSHAFT
BEARING S143090A1007

1) Clean crankshaft completely and check for
cracks by means of red lead check etc., and
replace if defective.

2) Measure the crankshaft bend, and correct or
replace if it exceeds the limit.

CAUTION:

If a suitable V-block is not available, install #1
and #5 crankshaft bearing on cylinder block,
position crankshaft on these bearings and
measure crankshaft bend using a dial gauge.

Crankshaft bend limit:
0.035 mm (0.0014 in)

B2M4109

3) Inspect the crank journal and crank pin for
wear. If they are not within the specifications,
replace bearing with a suitable (undersize) one,
and replace or recondition crankshaft as neces-
sary. When grinding crank journal or crank pin, fin-
ish them to the specified dimensions according to
the undersize bearing to be used.

Crank pin and crank journal:
Out-of-roundness
0.020 mm (0.0008 in) or less
Grinding limit
0.250 mm (0.0098 in)

B2M4110
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Unit: mm (in)

Crank journal diameter

Crank pin diameter

#1, #3, #5, #7 | #2, #4, #6
Journal O.D 63.992 — 64.008 51.984 — 52.000
e (2.5194 — 2.5200) (2.0466 — 2.0472)
Standard ing si
(thﬁg'&‘r?ez'szzt con. 1.992 — 2.005 1.996 — 2.000 1.490 — 1.502
ter) (0.0784 — 0.0789) (0.0786 — 0.0787) (0.0587 — 0.0591)
Journal O.D 63.962 — 63.978 51.954 — 51.970
0,03 (0.0012) - (2.5182 — 2.5188) (2.0454 — 2.0461)
undersize (BTehaig'l'(‘r?eZ';Zt con. 2.017 — 2.020 2.019 — 2.020 1510 — 1.513
tor) (0.0794 — 0.0795) (0.0795 — 0.0795) (0.0594 — 0.0596)
Journal O.0 63.942 — 63.958 51.934 — 51.950
- (25174 — 2.5180) (2.0446 — 2.0453)
0.05 (0.0020) ——
undersize ?fhai‘g';‘fez';zt con- 2.027 — 2.030 2.029 — 2.032 1.520 — 1.523
ter) (0.0798 — 0.0799) (0.0799 — 0.0800) (0.0598 — 0.0600)
Journal O.0 63.742 — 63.758 51.734 — 51.750
e (2.5095 — 2.5102) (2.0368 — 2.0374)
0.25 (0.0098) —
undersize ?T‘ahai‘;';r?ez'szit con- 2.127 —2.130 2.129 —2.132 1.620 — 1.623
ter) (0.0837 — 0.0839) (0.0838 — 0.0839) (0.0638 — 0.0639)

O.D. ... Outer Diameter

4) Measure the thrust clearance of crankshaft at
center bearing. If the clearance exceeds the limit,
replace bearing.

Crankshaft thrust clearance:
Standard
0.030 — 0.115 mm (0.0012 — 0.0045 in)
Limit
0.25 mm (0.0098 in)

B2M4111

5) Inspect individual crankshaft bearings for signs
of flaking, seizure, melting, and wear.

6) Measure the oil clearance on each crankshaft
bearing by means of plastigauge. If the measure-
ment is not within the specification, replace defec-
tive bearing with an undersize one, and replace or
recondition crankshaft as necessary.

Unit: mm (in)

Crankshaft oil clearance

Standard 0.010 — 0.030 (0.0004 —
0.0012)
Limit 0.05 (0.0020)
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19. Engine Trouble in General

5143095

A: INSPECTION S143095A10

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket
e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

NOTE:
“RANK” shown in the chart refer to the possibility of reason for the trouble in order (“Very often” to “Rarely”)
A — Very often
B — Sometimes
C — Rarely
TROUBLE PROBLEM PARTS, ETC. POSSIBLE CAUSE RANK
1. Engine will not start.
1) Starter does not turn. e Starter e Defective battery-to-starter harness B
e Defective starter switch C
e Defective inhibitor switch or neutral switch C
e Defective starter B
e Battery e Poor terminal connection A
e Run-down battery A
e Defective charging system B
e Friction e Seizure of crankshaft and connecting rod bearing C
e Seized camshaft C
e Seized or stuck piston and cylinder C
2) Initial combustion does e Starter e Defective starter C
not occur. e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A
e Fuel line e Defective fuel pump and relay A
e Lack of or insufficient fuel B
e Chain e Defective B
e Defective timing B
o Compression e Incorrect valve clearance C
C
C
C
C
B
C
B
B
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
3) Initial combustion occur. | e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A

e Intake system

e Defective intake manifold gasket

e Defective throttle body gasket

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Chain e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

4) Engine stalls after initial
combustion.

e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Dirty air cleaner element

o Fuel line e Clogged fuel line
e Lack of or insufficient fuel
e Chain e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

WD OTOOIO|OO|W(BW|OO|W|TOO|T(>|WIO|TOIO|OO0|OBW|T(O|O|T|®
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
2. Rough idle and engine e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A

stall

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Chain e Defective timing

o Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system

e Incorrect oil pressure

e Defective rocker cover gasket

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

QOW>IO0|WW(>(T(DO(D(TT|IO|WWO|IO|IO|W|IO|T|T|(>|>|>
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
3. Low output, hesitation e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A

and poor acceleration

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Chain e Defective timing

o Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system

e Incorrect oil pressure

e Cooling system

e Overheating

e Over cooling

e Others

e Malfunction of evaporative emission control system

4. Surging

e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Chain e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

ODT(>O|00O0|I0OO0B|TO|W|WV(W|V(W|T T(>|>>>>000T>IO0XO|DT|V(WVPO(T|T|> T O E D> >
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
5. Engine does not return to | @ Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A

idle.

e Intake system

e Loosened or cracked vacuum hose

e Others

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

6. Dieseling (Run-on)

e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.>

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

7. After burning in exhaust
system

e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective PCV valve

e Loosened oil filler cap

e Chain

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Lubrication system

e Incorrect oil pressure

e Cooling system

e Over cooling

e Others

e Malfunction of evaporative emission control system

8. Knocking

e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.>

e Intake system

e Loosened oil filler cap

e Chain

e Defective timing

e Compression

e Incorrect valve clearance

e Incorrect valve timing

e Cooling system

e Overheating

9. Excessive engine oil con-
sumption

e Intake system

e Loosened or cracked PCV hose

e Defective PCV valve

e Loosened oil filler cap

o Compression

e Defective valve stem

e Worn or stuck piston rings, cylinder and piston

e Lubrication system

e Loosened oil pump attaching bolts and defective
gasket

T>>O0|T(>|I>|TO|TW(TI>|OO0|I0|ZO00|0(T|IO|OW|T(O|W|TO|O[(>W|T|(>W|>|>

e Defective oil filter seal

e Defective crankshaft oil seal

e Defective rocker cover gasket

e Loosened oil drain plug or defective gasket

e Loosened oil pan fitting bolts or defective oil pan

0|0 |m W
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK

10. Excessive fuel con- e Engine control system <Ref. to EN(H6)-2, Basic Diagnostic Procedure.> A
sumption e Intake system e Dirty air cleaner element A
e Chain e Defective timing B

e Compression e Incorrect valve clearance B

e Loosened spark plugs or defective gasket C

e Loosened cylinder head bolts or defective gasket C

e Improper valve seating B

e Defective valve stem C

e Worn or broken valve spring C

e Worn or stuck piston rings, cylinder and piston B

e Incorrect valve timing B

e Lubrication system e Incorrect oil pressure C

e Cooling system e Over cooling C

e Others e Accelerator cable out of adjustment B
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ENGINE NOISE

20. Engine Noise .
A: INSPECTION S143096A10

Type of sound

Condition

Possible cause

Regular clicking sound

Sound increases as engine
speed increases.

Valve mechanism is defective.
Incorrect valve clearance
Worn valve rocker

Worn camshaft

Broken valve spring

Heavy and dull clank

Qil pressure is low.

Worn crankshaft main bearing
Worn connecting rod bearing (big end)

Oil pressure is normal.

Loose flywheel mounting bolts
Damaged engine mounting

High-pitched clank (Spark
knock)

Sound is noticeable when

accelerating with an overload.

Ignition timing advanced

Accumulation of carbon inside combustion chamber
Wrong spark plug

Improper gasoline

Clank when engine speed is

medium (1,000 to 2,000 rpm).

Sound is reduced when fuel
injector connector of noisy
cylinder is disconnected.
(NOTE¥)

Worn crankshaft main bearing
Worn bearing at crankshaft end of connecting rod

Knocking sound when engine
is operating under idling

Sound is reduced when fuel
injector connector of noisy
cylinder is disconnected.
(NOTE™)

Worn cylinder liner and piston ring
Broken or stuck piston ring
Worn piston pin and hole at piston end of connecting rod

speed and engine is warm Sound is not reduced if each |e Unusually worn valve lifter
fuel injector connector is dis- |e Worn cam gear
connected in turn. (NOTE*) e Worn camshaft journal bore in crankcase
Squeaky sound — e Insufficient generator lubrication
Rubbing sound — e Defective generator brush and rotor contact
Gear scream when starting e Defective ignition starter switch
engine T e Worn gear and starter pinion
Sound like polishing glass e Loose drive belt
with a dry cloth T e Defective water pump shaft
e Loss of compression
Hissing sound — e Air leakage in air intake system, hoses, connections or
manifolds
Timing chain noise . e Loose timing chain
e Chain contacting case/adjacent part

Valve tappet noise

Incorrect valve clearance

NOTE*:

When disconnecting fuel injector connector, Malfunction Indicator Light (CHECK ENGINE light) illuminates and trouble code is

stored in ECM memory.

Therefore, carry out the C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>