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PRECAUTIONS

70

Supplemental Restraint System “AlR BAG’ and
“SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “Air Bag” and ‘'‘Seat Belt Pre-tensioner’’, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The Supplemental Restraint System consists of air bag modules (located in the center of the steering
wheel and on the instrument panel on the passenger side), seat belt pre-tensioners, sensors, a control
unit, warning lamp, wiring harness and spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:
To avoid rendering the SRS inoperative, which could lead fo personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized INFINITI dealer.
Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit reiated to the SRS SYSTEM,

Parts Requiring Angular Tightening

Tighten the following engine parts in an angular-tightening
method, not in a torque-setting method: Otherwise, with the
latter method, the dispersal of tightening force (axial bolt
force) would be greater (two or three times).

The bolts and nuis which reguire the angular-tightening
method are as follows:

(1) Cylinder head bolts

(2) Main bearing cap bolts

(3) Connecting rod cap nuts

The torque-setting values in this manual are for reference
only. They are equivalent to those used when bolts and
nuts are tightened with an angular-tightening method.
Before tightening bolis and nuts, ensure thread and seat
surfaces are clean and coated with engine oil.
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PRECAUTIONS

Groove

Bolt hole

SEM371C;

AEMO14

Liquid Gasket Application Procedure

Remove all traces of old liquid gasket from mating surfaces

and grooves using a scraper. Then completely clean any oil

stains from these portions.

Apply a continvous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

1) Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide (for oil pan).

2) Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

Apply liquid gasket to inner surface around hole perimeter

area.

(Assembly should be done within 5 minutes after coating.)

Wait at least 30 minutes before refilling engine oll and

engine coolant.

EM-3
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PREPARATION

Special Service Tools

Tool number
(Kent-Moore No.)
Tool name

Description

S$T05015000

{ — )
Engine stand assembly
@ ST05011000

{ — )
Engine stand
@ ST05012000

¢ —

Base

NTO42

Disassembling and assembling

KV10108500
«C — )

Engine stand shalft

NTQ28

KV10115300
-« — )

Engine sub-attachment

NTO08

ST10120000
(J24232-01)
Cylinder head bolt
wrench

NTE83

Loosening and tightening cylinder head
bolt

a: 13 (0.51) dia.
b: 12 {D.47)

¢: 10 (0.39)
Unit: mm (in)

Kv10116200

(J28338-A)

Valve spring

compressor

@ Kv10115900
(J26336-20)
Attachment

NTO022

Disassembling valve mechanism

(J38958)
Valve oil seal drift

NTO024

Installing valve oil seal

KV10107902
{J38059)
Valve oil seal puller

NTO11

Displacement valve lip seal

EM-4



PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.)
Tocl name

Description

KV10115700
(J38957)
Dial gauge stand

NTO12

Adjusting shims

EM03470000
(J8037)
Piston ring compressor

NT044

Installing piston assembly into cylinder

bore

KV10107400
(J26365-12, J286365)
Piston pin press stand
@ KV10107310
t — )
Center shatft
(2 5T13040020
( — )
Stand
(@ ST13040030
{ — )
Spring
(@ KV10107320
{ —
Cap
(® ST13040050
« — )
Drift

NTD13

Disassembling and
assembling piston pin

Kv10111100
(J37228)
Seal cutter

NTO46

Removing oil pan

WS39930000
c — )

Tube presser

NTO52

Pressing the tube of liquid gasket

Kv10112100
«C — )

Angle wrench

NTO14

Tightening bolts for bearing

cap, cylinder head, etc.

EM-5
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PREPARATION

Commercial Service Tools

Tool name

Description

Spark plug wrench

Removing and instatling spark plug

[

16 mm
(0.83 In)
NTD47
Valve seat cutter set Finishing valve seat dimensions
NTO48
Piston ring expander Removing and installing piston ring
NT030
Valve guide drift Removing and installing valve guide
ab
Intake & Exhaust
a = 8.5 mm {0.374 in) dia.
b = 5.0 mm {0.197 in) dia.
NTO15
Valve guide reamer Reaming valve guide (D or hole for over-
size valve guide (®
%
[s 13
@ Intake & Exhaust
d, = 6.0 mm (0.236 in} dla.
NTO15 d; = 10.175 mm {0.4006 in) dia.
Front oil seal drift Installing front cil seal
Q8
a a = 75 mm (2.95 n) dla.
NT048 b = 45 mm {1.77 In) dla.
Rear oil seal drift Installing rear oil seal
8
a @ = 110 mm (4.33 in) dia.
NT048 b = 80 mm (3.15 in) dla.

EM-6



OUTER COMPONENT PARTS

P8

@

[ 13-18

e

° &LH21-25

| * %2127 15- 20
[ 21 - 26 (2.1 - 27, 15 - 20)
C] a1 -52 (42 -53, 30 - 38)

[ 21 - 26 (2.1 - 27, 15 - 20)

[ 16-19

(1.6 - 1.9, 12 - 13)

16 - 19
(1.6 - 1.9, 12 - 14)

by

{13 -16,9 -12)

. [OJ18-21
(1.8 - 2.1, 13 - 15)

o
/'[U]w-m

(1.6 -21,12 - 15)%? :

[ 16 - 21 (1.6 - 2.1, 12 - 15)

[ 16 - 21

1.6 - 2.1, 12 - 15)

[15-21 (15-21, 14 - 15) «

[O) 37 - 5.0 {0.38 - 0.51, 27 - 3.7)

Qil filler cap

Rocker cover

PCV valve

Camshatt position sensor, igni-
tion coil and power transistor
built into distributor

Intake manifold supports

EGR & canister control solenoid
valve

CRERCRONORS)

Knock sensor

Oil filter bracket

Oil catcher

Qil filter

Water inlet
Thermostat housing

EM-7

Refer to “Installation” in

®
@
®
®
@
®

“TIMING CHAIN",

Gasket $39
Gasket §34

[(ea-83

{0.64 - 0.85, 4.6 - 6.1)

) 16 - 22
{16 - 2.2,
12 - 16)

(Jea-sa

{0.64 - 0.85, 46 - 6.1)

[3] : N-m (kg-m, fi-ib)
: Apply liquid gasket.

SEMT781E

Water pipe assembly

Air relief plug

Thermostat

Starter motor

Power steering cil pump adjust-
ing bar

Power steering oil pump bracket

MA

LE

EC

FE

€L

MIT

AT

[F

@g)

Bl

10X
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OQUTER COMPONENT PARTS

[C] 18 - 21 (1.8 - 21,13 - 15) [C] 18 - 21 (1.8 - 21, 13 - 15)

[T 21 - 26 (2.1 - 27, 15 - 20)
Gasket €3¢ @L ?{@/P} 21 - 26 (21 - 27, 15 - 20)

\/
=

[21-2

21-27,15 - N)M

ey . 1 3 &\ 'y 3 : ..- -
M1-26 ) .
{UJ(2.‘| -27, 15 - 20) \ ‘IB
[ 29 - 38 .
(20.230 ;:isg' 9 w ; H(o.ss <11, 62 - 8.0)
e
]

[O) 8.4 - 10.5 (0.86 - 1.1, 6.2 - 8.0}

7.2-988
(0.73 - 1.0,

53-7.2)

[0 2.9 - 3.8 (0.30 - 0.39, 2.2 - 2.8)

[0) Refer to “Injector
Removal” in EC section.

[ 20 - 26 (2.0 - 27, 14 - 20)

£ (1.8 to 2.2 kg-m,
13 to 16 ft-lbj.

{] 20 - 29 (2.0 - 3.0, 14 - 22)
Tighten in numerical order, :[JJ : Nem (kg-m, fi-Ib)

SEM715EA

{1 Intake manifold collector sup- {@ EGR valve @ Fuel tube assembly

port EGR temperature sensor @ Pressure regulator
@ Intake manifold collector @ Intake manifold @® IACV-FICD valve
® Throttle body 40 Enging coolant temperature sen- IACV-AAC valve
(@ Throttle position sensor sor @ IACV-air regulator
{® Intake manifold collector sup- 40 Thermal transmitter EGR tube

port 3 Injector

EGRC-BPT valve

76 EM-8



OUTER COMPONENT PARTS

{46 - 6., AT
33 - 44)
{45 -60 Ea

{46 - 6.1, 33 - 44)

(1.8 - 2.4,

. 16 - 22 :
V 2 (16 - 22, 12 - 16) . 13 -17) RA
[C)s1-65 \K
(45 - 50 (0.52 - 0.66, 3.8 - 4.8) BR

(4.6 - 6.1, 33 - 44)

ST
) : Nem (kg-m, ft-Ib)
. Apply liquld gaskst. BE

SEM718E
HA

@ Cil level gauge (B Water outlet Exhaust manifold
(@ Alternator adjusting bar (® Drain plug (8 Heated oxygen sensor EL
(@ Compressor bracket @ Oil separator @ Exhaust manifold cover

@ Alternator bracket



COMPRESSION PRESSURE

SEMS78D

=

20 mm (0.79 In) dia.

Use compressor tester whose end (rubber
portion) is less than 20 mm (0.79 in) dia.
Otherwise, it may be caught by cylinder
head during removai.

78

SEM3B7C)

Measurement of Compression Pressure

1.
2.
3

4,
5.

10.

Warm up engine.

Turn ignition switch off.

Release fuel pressure.

Refer to “Releasing Fuel Pressure™ in EC section.
Remove all spark plugs.

Disconnect distributor center cable.

Attach a compression tester to No. 1 cylinder.

Depress accelerator pedal fully to keep throttle valve wide
open.

Crank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown
above.

Always use a fully-charged baitery to obtain specified
engine speed. '
Compression pressure: kPa {(kg/cm?, psi)/300 rpm
Standard
1,226 (12.5, 178)
Minimum
1,030 (10.5, 149)
Difference limit between cylinders
98 (1.0, 14)

If cylinder compression in one or more cylinders is low, do
the following. Pour a small amount of engine oil into cylin-
ders through spark plug holes. Then retest compression.
if adding oll improves cylinder compression, piston rings
may be worn or damaged. if so, replace piston rings after
checking piston.

If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repalr valve and valve seat. (Refer
to SDS) If valve or valve seat |s damaged excessively,
replace them.

There is leakage past the gasket surface if the following is
observed. Compression in lwo adjacent cylinders is low
and adding oll does not improve compression. If so,
replace cylinder head gasket.

EM-10



OIL PAN

19 - 25
(0.19 - 0.25,
14 - 1.8)
Gl
IIA
[Ce4-75 ] Reter to “Instellation”.
(0.65 - 0.75, LG
47 - 55 (D) Side gallery baffle plate
@ Aluminum oil pah
EC
@ Rear cover plate
29
®8 (3.0 -32.0, (@) Drain plug o
2-2) () Steel oil pan
) (6) Baffle plate oL
M : Nem {kg-m, ft-ib}
64-75 .
L (065 - 0.76.\g é\IDJZ:.‘GB ?.3.76. . Apply liquid gasket, | AT
47 - 6.5) 47 - 5.5)
SEMB0OSE "IE‘\‘T
Removal FA
1. Remove engine under cover.
2. Drain engine oil. RA
3. Remove steel oil pan bolts. BR
8T
3F
HIA
Loosen in numerical order. SEMO040D]
x (/; \l\“l/ﬁ_u___ 4. Remove steel oil pan. EL
X a. Insert Tool between aluminum oil pan and steel il pan.
e Be careful not to damage aluminum mating surface. DX
X/— ¢ Do not insert screwdriver, or oil pan flange will be
deformed.
KV10411100
{J37228)
SEM169E

EM-11 79
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OIL PAN

KV10111100
(J37228)

SEM170E|

S il Baffle plate
o A

Centar J
member .-
Transmission jack 7’

SEMO45D

o~

£ 7 .
Compressor bracket

Rear compressor ~
gusset SEMO48D

SEMQ43D

Removal (Cont’d)

b. Slide Tool by tapping on the side of the Tool with a ham-
mer.
c. Remove steel oil pan.

d. Remove baffle plate.

6. Remove front tube.

7. Set a suitable transmission jack under transaxle and hoist
engine with engine slinger.

8. Remove center member.

9. Remove A/T shift control cable. (A/T only)

10. Remove compressor gussets.

11. Remove rear cover plate.

EM-12



OIL PAN

Removal {Cont’d)
12, Remove aluminum oil pan bolts.

MA

Loosen in numerical order.

SEM0440

13. Remove the two engine-to-transaxle bolts and install them
into vacant bolt holes as shown. Tighten the bolts to [
release aluminum oil pan from cylinder block.

EC

FE

CL

14, Remove aluminum ocil pan.

. Insert Tool between cylinder block and aluminum oil pan. M
¢ Be careful not to damage aluminum mating surface.
¢ Do not insert screwdriver, or oil pan flange will be ;7

deformed.
Kv10111100
— (J37228) EA
|
RA
SEMI7IE
\e.__,&)\d x/ b. Slide Tool by tapping on the side of the Tool with a ham- gpR
( £ mer.
L © ¢. Remove aluminum oil pan.
P ST
"
Kv10111100 /)
(J37228) L _~ BF
7 _ _
HA

SEMIT2E

15. Remove the two engine to transaxle bolts previously EL
installed in aluminum oil pan.

EM-13 81



OIL PAN

SEMO50D

Cut here.

é@ 7 mm (0.28 In)

Liquid gasket

| H; G2

Groove Bolt hole

SEM3STE

Tube presser

*— %k

4.0 - 5.0 mm
{0.157 - 0.197 In)

Tighten in numerical order.

SEMO052D

i
Install

82

_.——/-Q
\__—__//Install
——
SEM224D

Installation

C.

2.
3.

Install aluminum cil pan.

Before installing aluminum oil pan, remove all traces of
liquid gasket from mating surfaces using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block and front cover.

Apply a continuous bead of liquid gasket to mating surface
of aluminum oil pan.

Use Genuine Liquid Gasket or equivalent.

Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)

wide,
Attaching should be done within 5 minutes afier coating.

For areas marked with ‘%", apply liquid gasket to the outer
side of the bolt hole.

Install aluminum oil pan.
Install boits in the reverse order of removal.
@ - 49 bolis: _
:16 - 19 N'-m (1.6 - 1.9 kg-m, 12 - 14 ft-Ib)
i, bolts:
[D]: 6.4 - 7.5 N'm (0.65 - 0.76 kg-m, 4.7 - 5.5 ft-lb}

Install the two engine to transaxie bolts.
Install rear cover piate.

EM-14



OIL PAN
Installation (Cont’d)

;\\/ 4. Install compressor gussets.
5. Install A/T shift control cable. (A/T only)
Front compressor —— | g [ngtall center member.
7. Install front tube.
8. Install baffle plate. Gl
® hdll
5 WA

Y ~
Compressor bracket Rear comnpressor

—_“\
_/ / / \ N gusset ™~ \ ‘
Tighten in numerical order.  gry383n EM

9. Install steel oil pan.

a. Before installing steel oil pan, remove all traces of liquid [
gasket from mating surfaces using a scraper.

e Also remove traces of liquid gasket from mating surface of

aluminum oil pan. EC
FE
CL

SEMO51D

Cut here. b. Apply a continuous bead of liquid gasket to mating surface
W of steel oil pan. T
7 mm (028 In) e Use Genuine Liquid Gasket or equivalent.
Liquid gasket —"I . e Be sure liquid gasket is 4.0 fo 5.0 mm (0.157 to 0.197 in) AT
e » wide,
& ﬂ:‘: Y Inner e Attaching should be done within 5 minutes after coating. _

i side A
Groove Bolt hole R&

SEMO15E]
Tube presser g BR
8T
BE
HA
EL

¢, Insiall steel oil pan.

e Install bolts in the reverse order of removal together with
heated oxygen sensor harness bracket. DX

e Wait at least 30 minutes before refilling engine oil.

Tighten in numerical order. SEMD53D




TIMING CHAIN

[ 13-19
(1.3-19,9 - 14)

-

@ ‘ g ﬁ
\ [Cle.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5)
[ 142 - 152

(14.5 - 15.5, 105 - 112)

I Cylinder block (® Chain guide
@ Chain guide {8 Front cover
@ RH camshaft sprocket (@ Crank pulley
@ Chain tensioner Oil pump spacer

EM-16

(14.0 - 16.0, 101 - 116)

[ : N-m (kg-m, ft-Ib)
SEM718E
Crankshaft sprocket
@ Chain guide
9 Timing chain
4@ LH camshaft sprocket



TIMING CHAIN

CAUTION:

e After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

# Apply new engine oil to the sliding surfaces when install-
ing sliding parts. Sliding parts Include rocker arms, al
camshafts, chain tensioner, oil seal, etc.

e Apply new engine oil to boit thread and seat surfaces when
tightening the following: Cylinder head bolts, camshaft WA
sprocket bolts, crankshaft pulley bolt and camshaft bracket

bolts.
Removal
1. Release fuel pressure. LG

Refer to "'Releasing Fuel Pressure'’ in EC section.

2. Remove engine under covers.
3. Remove front RH wheel and engine side cover. EC
4. Drain coolant by removing cylinder block drain plug and
radiator drain cock.
5. Remove radiator. EE
6. Remove air duct to intake manifold.
7. Remove drive belts and water pump pulley.
8. Remove alternator and power steering cil pump. CL
9. Remove vacuum hoses, fuel hoses, wires, harness, con-
nectors and so on.
10. Remove all spark plugs. M
AT
EA
BA

Engine 11. Remove rocker cover and oil separator. BB

front Rocker cover
@ © / o
U4 ST

) (]
2
© BF
HA&
Loosen in numerical arder. SEM773E
. . E
e 7 dai~ e O 12. Remove intake manifold supports. EL

Intake manifold collector support (rear)
; - \

o iq 7 A :
L

%,
Intake manifold

suppon\w)"
<

; ..-"'-:1‘"‘ N
e G|
SEM784E

EM-17 -
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TIMING CHAIN

I~ Power steering

PR AN
oW

[ —

Mating mark Mating mark

LN N\
RH camshaft sprocket LH camshaft

A

sprocket
g

SEMEASDA

g
_{%
A

SEM782E

Removal (Cont’d)

13. Remove oil filter bracket and power steering oil pump
bracket.

14. Set No. 1 piston at TDC on the compression stroke by rotat-
ing crankshaft,

e Rotate crankshaft until mating mark on camshaft sprocket
is set at position indicated in figure at left.

15. Remove chain tensioner.

16. Remove distributor.
Do not turn rotor with distributor removed.

EM-18



TIMING CHAIN |
Removal (Cont’d)

17. Remove timing chain guide.

[ - ~ o
Timing chain guide

!

D& &l

~© MA

SEMO71D

18. Remove camshaft sprockets.

LG

EC

FE

cL

SEM583D

RH camshaft Camshaft bracket 19. Remove camshafts, camshaft brackets, oil tubes and baffle

plate. MT

AT

FA

Baffle plate
camshaft RA

Loosen in numerical order. SEM787DA

20. Remove starter motor. BR

21. Remove the following water hoses.
e Water hose for cylinder block.

e Water hoses from heater. DX
22. Remove knock sensor harness connector.

SEM720E|

EM-19 -
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TIMING CHAIN

SEMB78C)

Qil strainer

SEMETAC

Suitable pullar

SEMS80C)

e =k
Maln bearingy .
beam

R

(B,

Transmisslon
jack

SEM1980

Removal (Cont’d)
23. Remove cylinder head outside bolts.

24. Remove cylinder head bolts.
e Bolts should be loosened in two or three sleps.

25. Remove cylinder head completely with intake and exhaust
manifolds.

26. Remove oil pans.
Refer to “Removal” in “0OIL PAN" (EM-11).

27. Remove oil strainer and baffle plate.

28. Remove crankshaft pulley.

29. Set a suitable transmission jack under main bearing beam.

EM-20



TIMING CHAIN
Removal (Cont’d)

N AT A 30. Remove front engine mounting.
Front engine mounting

@l
WA,

31. Remave front cover.
LG
EC
FE
CL

32. Remove timing chain guides and timing chain. MIT
AT
FA
RA

Inspection BR

Check for cracks and excessive wear at roller links. Replace

chain if necessary.
ST
BiF
e

SEMB84C;

Installation EL

1. Install crankshaft sprocket on crankshaft.
D)

Endi
frggrl\ine <:| g:ir;a;kshaﬂ
Crankshaft sprocket
SEMATOE




TIMING CHAIN

© Mating mark

Mating mark
E=o= ey

SEM985C

:,- Mating mark

@

20 rollers

48 rollers

ing mark
Mating SEMS00E

Never apply liquid
gasket to this
groove,

90

SLC492A

Installation (Cont’d)

2.

Position crankshaft so that No. 1 piston is set at TDC (Key
way at 12 o'clock, and mating mark at 4 o’clock approxi-
mately). Fit timing chain tc crankshaft sprocket, with its
mating mark in line with crankshaft sprocket mating mark.

Mating mark color on timing chain.
@ : Gold
@, @ : Silver

Install timing chain and timing chain guides.

Before installing front cover, remove all traces of liquid
gasket from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block.

Apply a continuous bead of liquid gasket to mating surface
of front cover.
Use Genuine Liquid Gasket or equivalent.

EM-22



TIMING CHAIN

Installation (Cont’d)
6. Install oi! pump drive spacer and front cover.

Thad

Fro.nL co:er o ‘
- % L irs

MA

SEM721E

Wipe off e Wipe off excessive liquid gasket.
liquid gasket —— iL@

WY Y= EC

/ .
" €L
SEM351D
ﬁ/
Ny = Q WT
S / =
N
® R AT
< ! FA
Wipe off o—
" liquid gasket N
SEM352D
Eront engin:'lnf;/unting//\ 7. Install front engine mounting. BR
'r ]
8T
§L\C BF
D
[IA
SEMO0540
8. Install crankshaft pulley. EL
9. Set No. 1 piston at TDC on its compression stroke.
10X

SEMOD73D

EM-23 a1
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TIMING CHAIN

Liquid gasket
SEM353

=)

Cylinder head bolt

SEMQ20D

Engine front

i

Tighten in numerical order.

SEMIBEC

. [Method A K/*'w
3
= > I
|, __‘>gdegrees
-0

10 d:;grees
> T T I
=5

SEMSYSE

Installation (Cont’d)

10. Install oil strainer and baffle plate.
11. Instali oil pan.
Refer to “Installation” in “OIL PAN” (EM-14).

12. Before installing cytinder head gasket, apply a continuous
bead of liquid gasket to mating surface of cylinder block.

13. Install cylinder head completely with intake and exhaust
manifolds.
CAUTION:

The cylinder head bolts can be reused providing dimension
“A” is not exceeded.
Dimension "A”':
158.2 mm (6.228 in)

Tightening procedure:

[ ]

@ Tighten all bolts 1o 39 N-m (4.0 kg-m, 29 fi-Ib).

@® Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-Ib).

(® Loosen all bolts completely.

@ Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33
ft-1b).

(@ Method A: Turn all bolts 90 to 100 degrees clockwise with
Tool or suitable angle wrench.

Method B: If angle wrench is not available, do the follow-
ing. Mark the side of all bolts with paint marks
facing the front of the engine. Then turn them 80
to 100 degrees clockwise.
@ Turn all bolts 90 to 100 degrees clockwise.
@ Ensure that paint mark on each bolt faces the rear of the

engine. (Method B only)
Do not turn any bolt 180 to 200 degrees clockwise all at once.

EM-24



TIMING CHAIN

Method B

-5 E=8T10120000 = —=
-

|
(J24239-01) semsree

--
-
™

®

Plastic zone @
{ !

@

el
Elastic zone ,-QJ
/

of

SEMO7ADA

Installation (Cont'd)

Tightening torque N-m (kg-m, ft-Ib)

39 {4.0, 29)

78 (8.0, 58)

0 {0, 0)

3945 (4.0+05 28.9+3.6)

90" "2 degrees

Qe eee®

90713 degrees

14. Install cylinder head outside bolts.

15. Install the following water hoses.

e Water hose for cylinder block.

e \Water haoses for heater.

16. Install knock sensor harness connector.

17. Install starter motor.
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TIMING CHAIN

O
\_/\LH camshaft end bracket

Q Liquid gasket
Apply liquid gasket
to the hatched area.

SEMOYSDA

AH camshaft

RH camshaft End bracket

bra End bracket
P

Engin

front
g N
No. 1 to 4 , '

N

e

brackets
0. 1 to 4 brackets

LH camshaft
bracket

SEMOgBDA

Engine
ﬂ front  _ Ry camshaft

Of tube
LH Baffle plate
camshaft
Tighten in numerical order. SEMIB7CA

SEMG76D

Installation (Cont’d)

18. Before installing LH camshaft end bracket, remove all
traces of liquid gasket from mating surface.

¢ Also remove traces of liquid gasket from mating surface of
cylinder head.

19. Apply a continuous bead of liguid gasket to mating surface
of LH camshaft end bracket.

e Use Genuine Liquid Gasket or equivalent.

20. Install camshafts, camshaft brackets, oit tubes and baffle
plate.
e Position camshatft.
e LH camshaft key at about 12 o’clock
o RH camshaft key at about 10 o'clock

e Tightening procedure
STEP 1:
RH camshatt
Tighten bolts @ - 4@ in that order then
tighten bolis ) - in that order.
[CJ: 2 N-m (0.2 kg-m, 1.4 fi-Ib)
LH camshaft
Tighten bolts 40 - @@ in that order then
tighten bolts 1) - 0 in that order.
[(3}: 2 N-m (0.2 kg-m, 1.4 ft-lb)
STEP 2: ‘
Tighten bolts in the specified order.
[C): 6 N'm (0.6 kg-m, 4.3 ft-lb)
STEP 3:
Tighten bolts in the specified order.
[O): 9.0-11.8 N'm
(0.92 - 1.2 kg-m, 6.7 - 8.7 ft-Ib)
.. Bolttype ® ® ®©
[): 18 - 25 N-m
(1.8 - 2.6 kg-m, 13 - 19 fi-Ib)
... Bolt type @
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TIMING CHAIN
Installation (Cont’d)

21. Install camshaft sprockets.

Mating mark Mating rnark
i : Line up mating marks on timing chain with mating marks on
k camshaft sprockets.
@Gl
4 WA
: £ 77N Al
RH camshaft sprocket LH camshaft sprocket
NN A N e S i 4
SEMBI6DA

e Lock camshafts as shown in figure and tighten to specified

torque. LE
1137 - 157 N'm
{(14.0 - 16.0 kg-m, 101 - 116 fi-1b)

EG

FE

GL

SEM584D
e 22. Install timing chain guide.

g g T

/—Timing chain gu‘id'e J

j |
AT

O

FA
—©
O semorio
23. Install distributor. BRE
e Make sure that position of camshafl is as shown in figure.
ST
BF
HA
\ M SEM227D
Rotor head position ® After installing, confirm that distributor rotor head is set as EL
(No. 1 cylinder at TDC) shown in figure.
, )4

Distributor

SEM7B2E|
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TIMING CHAIN

Cam stopper

SEMB90C

SEMB91C

" Power steering

RELTAW
C“’f@?@@ »

I

%\ 7
\ £ \\6” filter J

=

&\m%
A

5 1?\/(

bracket ©

L Feox [ N
Intake manifold collector support {rear)
i “; O

/)
LU

Intake manifokd
supportsU
4

i—

SEM78B4E

Engine front

Unit: mm (in}

3 (0.12)

10 {0.39)

10 (0.39}

Liguid
gasket

SEM386D)

Installation (Cont’d)

24. Install chain tensicner.

Make sure the camshaft sprockets are tighlened completely.
Press cam stopper down and “press-in” sleeve untll hook can
be engaged on pin. When tensioner is bolted in position the
hook will release automatically. Ensure arrow “A” faces the
front of the engine.

25. Install oil filter bracket and power steering oil pump
bracket.

26. Install intake manifold supports.

27. Remove liquid gasket from mating surface of rocker cover
gasket to cylinder head before installing rocker cover.

28. Apply a continuous bead of liquid gasket to mating surface
of rocker cover gasket and cylinder head.

e Use Genuine Liquid Gasket or equivalent.
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TIMING CHAIN

T ey,
3 mm (0.42 1ny/ T Liquid gasket
t:Egé -

1]

1557

e

SEM367D

Rocker cover

Of separator
Tighten In numerical order,

SEMS5850

Installation (Cont’d)

29.

Install rocker cover and oil separator.

Rocker cover tightening procedure:

(M
2)

30.
31.

32,
33.
34,
35.
36.
37.
38.

Tightennuts @ - @ - @ - 13 - in that order to 4 N°-m
(0.4 kg-m, 2.9 fi-Ib).

‘Tighten nuts ) to @@ as indicated In figure 1o 8 to 10 N-m

{0.8 to 1.0 kg-m, 5.8 to 7.2 ft-ib).

Refit spark plugs and ieads.

Install vacuum hoses, fuel hoses, wires, harness, connec-
tors and so on.

Install power steering oit pump and alternator.

Install water pump pulley and drive belts.

Refit air duct to intake manifoid.

Install radiator.

Refit hoses and refill with coolant. (Refer to MA section.)
Install engine side cover and front RH wheel.

Install engine under covers.

EM-29
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OIL SEAL REPLACEMENT

98

KV10116200
{J26339-A)

Compressor assembiy

T

s
@ Kv10115900
{J26336-20)
Attachment

SEMB94C

10.7 mm
{0.421 in)

SEMSB7C

VALVE OiL SEAL

1. Remove accelerator cable.

2. Remove rocker cover and oil separator.

3. Remove camshafts and sprockets.

Refer to ““‘Removal” in “TIMING CHAIN" (EM-17).

4. Remove spark plugs.

5. Instali air hose adapter into spark plug hole and apply air
pressure to hold valves in place. Apply a pressure of 490
kPa (5 kg/cm?, 71 psi).

6. Remove rocker arm, rocker arm guide and shim.

7. Remove valve spring with Tool.

Piston concerned should be set at TDC to prevent valve from

falling.

8. Remove valve oil seal.

9.

Apply engine oii to new valve oil seal and install it with
Tool.

FRONT OIL SEAL

Ne e e e —

Remove the following parts:

Engine under cover

Front RH wheel and engine side cover
Drive belts

Crankshatft pulley

Remove front oil seal.

Be careful not to scraich froni cover.
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OIL SEAL REPLACEMENT

Engine Engine
inside <j outside

Qil seal Iipw\ Dust seal lip

SEMT15A

[l o ) 3. Apply engine oil to new oil seal and install it using a suit-

Y able tool. LE
! Q
7% \ EC
FE
Suitable tool ) @|L
SEMD98C
REAR OIL SEAL - MT

1. Remove transaxle. (Refer to MT or AT section.)

2. Remove flywheei or drive plate.

3. Remaoave rear oil seal. AT
Be careful not to scratch rear oil seal retainer.

FA

R4

SEMSSAC

BR
8T

Engine Engine

inside <:j outside BF

Ol seal lip Dust seal lip

HA

SEM715A

4. Apply engine oil to new oil seal and install it using a suit-
able tool.

Suitable tool

SEMQ01D




CYLINDER HEAD

SROICROROIOXS)
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137 - 157 (14 - 16, 101 - 116)

@
®
(D)
®
®
@

Oll filler cap

Rocker cover

Rocker arm guide
Rocker arm

Shim

Hydraulic lash adjuster
Chain tensioner

Camshaft sprocket
Camshaft
Camshaft bracket
Qil tube

Water outlet
Cylinder head
Valve

EM-32

CRCRONE R

“TIMING CHAIN".

Exhaust side

[O)6.3 - 83 (0.64 - 0.85, 4.6 - 6.1)

Refer to “Installation” In
“TIMING CHAIN".

[T : Nem (kg-m, ft-Ib}

H Refer to “installation” In “TIMING CHAIN",

é‘//-Washer Q

Rocker cover gasket 634
{UJ Refer to “Installation” In

g : Apply liquid gasket.

Valve spring seat
Valve spring

Valve spring retainer
Valve collet

Spark plug

Cylinder head bolt

SEMT22E



CYLINDER HEAD

OK%
©

SEMBTECA

Rocker arm guide

Rocker arm
Shim
Hydraulic

lash adjuster,

é.\‘ \ /

SEMDB20

CAUTION:

& Apply new engine oil to the sliding surfaces when install-
ing sliding parts. Sliding parts Include rocker arms,
camshafts, oil seal, etc.

e Apply new engine oil 1o bolt thread and seat surfaces when
tightening the following: Cylinder head bolts, camshaft
sprocket bolis and camshaft bracket bolts.

e [If a hydraulic lash adjuster is kept on its side, there is a risk
of air entering it. AHer removai, always set hydraulic lash
adjuster straight up, or keep it soaked in new engine oil.

e Do not disassemble hydraulic lash adjusters.

e Attach tags to lash adjusters so as not to mix them up.

Removal

e This removal is the same procedure as those for timing
chain. Refer to “Removal” in "TIMING CHAIN" {(EM-17).

Disassembly

1. Remove rocker arms, shims, rocker arm guides and
hydraulic lash adjusters from cylinder head.

CAUTION:

Keep parts in order so that they can be Installed in their origi-

nal positions during assembly. (Install parts In their orlginal

positions.)

Remove crankcase ventilation oil separator.
Remove EGR tube.

Remove exhaust manifold cover.

Remove exhaust manifold.

Sl A

6. Remove water outlet.

EM-33
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CYLINDER HEAD
Disassembly (Cont’d)

S N 7. Remove intake manifold supports and intake manifold col-
lector supports (both on rear and upper sides).

ﬂ_@ 8. Remove intake manifoid collector from intake manifold.
) | B

=)
B, SEM723E

f N 9. Remove fuel tube assembly. _

N R Refer to "Injector Removal and Installation” in EC section.
,__Vq%m\% {%’_- 10. Remove power steering oil pump bracket and oil filter
SEY( T AVE bracket. .

11. Remove intake manifold.

-
| posen in numerical order.
P PR RO QA

~ SEMT24E

12. Remove thermostat housing with water pipe.

Thermostat housing

13. Remove valve components with Tool.

> A
Kv10116200 5 R V10115900
{J26333-A) (J26336-20)

~ Attachment

Compressor assembly STAR O/ sEmesad

102 EM-34



CYLINDER HEAD
Disassembly (Cont’d)

14. Remove valve cil seal with a suitable tool.

A

Inspection
LC
CYLINDER HEAD DISTORTION
Head surface flainess:
Standard EQC
Less than 0.03 mm (0.0012 in)
Limit
0.1 mm {0.004 in) FE
RONTOF If beyond the specified limit, replace or resurface.
%—‘G Resurfacing limit: cL

semazse]  The resurfacing limit of cylinder head is determined by the cyl-

inder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A’. MT
Amount of cylinder block resurfacing is “B".
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in) AT
After resurfacing cylinder head, check that camshaft rotates
freely by hand. I resistance is felt, cylinder head must be
replaced. _ FA&
Nominal cylinder head height:
136.9 - 137.1 mm (5.390 - 5.398 in)

RA
CAMSHAFT VISUAL CHECK BR
Check camshaft for scratches, seizure and wear.
8T
BF
HA
CAMSHAFT RUNOUT EL
1. Measure camshaft runout at the center journal.
Runout (Total indicator reading): DX
Standard
Less than 0.02 mm (0.0008 in)
Limit

0.1 mm (0.004 in) .
2. If it exceeds the limit, replace camshaft.

SEM926C




CYLINDER HEAD

SEM929C

104

Inspection (Cont’d)
CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
Intake
38.408 - 38.598 mm (1.5121 - 1.5196 in)
Exhausi
37.920 - 38.110 mm (1.4929 - 1.5004 in)
Cam wear limit: '
Intake & Exhaust
0.2 mm (0.008 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Instaii camshaft bracket and tighten bolis to the specified
torque.
2. Measure inner diameter of camshaft bearing.
Siandard inner dlameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. If clearance exceeds the limit, replace camshaft and/or cyl-
inder head.
Camshatt journal clearance:
Standard
0.045 - 0.086 mm (0.0018 - 0.0034 in)
Limit
0.12 mm (0.0047 in)

CAMSHAFT END PLAY

1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.055 - 0.139 mm (0.0022 - 0.0055 in)
Limit
0.20 mm (0.0079 in)

CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshatft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.25 mm (0.0098 in)
3. If it exceeds the limit, replace camshaft sprocket.
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CYLINDER HEAD
Inspection (Cont’d)
VALVE GUIDE CLEARANCE
1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.}
Valve deflection limil (Dial gauge reading):

Intake & Exhaust | Gl
0.2 mm (0.008 in)

MA

2. I it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diam- ¢

) eter. .
Micrometer | b. Check that clearance is within specification.
Valve o valve guide clearance: EC
Standard

intake 0.020 - 0.053 mm (0.0008 - 0.0021 in)

Exhaust 0.040 - 0.073 mm (0.0016 - 0.0029 in) [E
Limit
intake & Exhaust 0.1 mm (0.004 in) cL
semasse| ©- I it exceeds the limit, replace valve or valve guide.
VALVE GUIDE REPLACEMENT WT
1. To remove valve guide, heat cylinder head to 110 to 130°C o
(230 to 266°F).
AT
FA
RA
SEMO0BA

2. Press out valve guide or use a hammer and suitable tool. ER
ST
BF
HA
EL

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake & Exhaust DA
10.175 - 10.196 mm (0.4006 - 0.4014 in)




CYLINDER HEAD

SEMDB3D

Suitable reamer

SEMB34C

SEMT795A

SEMO0BA

106

Inspection {(Cont’d)
4. Heat cylinder head to 110 to 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “L":
14.0 - 14.2 mm (0.551 - 0.559 in)

5. Ream valve guide.
Valve guide inner diameter:
Intake & Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 in)

VALVE SEATS

Check valve seais for any evidence of pitting at valve contact

surface. Reset or replace if it has worn out excessively.

e Beflore repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

# Cut with both hands to uniform the cuiting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. Boring should not con-
tinue beyond the bottom face of the seat recess in cylinder
head. Set the machine depth stop to ensure this.

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:
Intake 35.500 - 35.516 mm (1.3976 - 1.3983 in)
Exhaust 31.500 - 31.516 mm (1.2402 - 1.2408 in)
Be sure to ream in circles concentric to the valve guide center.
This will enable valve seat to fit correctly.

3. Heat cylinder head to 110 to 130°C (230 to 266°F).
4. Press fit valve seat until it seats on the bottom.

EM-38



CYLINDER HEAD

AN

SEMB92B

T (Margin thickness)

-

o

o

J
SEM18BA

——-‘]-n—s (Out-of-square)

SEM288A

EM113

SEMB35C

Inspection (Cont’d)

5. Cut or grind valve seat using a suitable tool at the speci-

fied dimensions as shown in SDS (EM-61).
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle ‘“‘o”:
44°53' - 45°07"
Contacting width “W’":
Intake
1.4 - 1.7 mm (0.055 - 0.067 in)
Exhaust
1.7 - 2.0 mm (0.067 - 0.079 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to SDS

(EM-60).

When valve head has been worn down to 0.5 mm (0.020 in) in

margin thickness, replace valve,

VA

Grinding allowance for valve siem tip is 0.2 mm (0.008 in) or

VALVE SPRING

Squareness

1. Measure “S"” dimension.
Qut-of-square:
Less than 2.2 mm (0.087 in)
2. Wit exceeds the limit, reptace spring.

Pressure

Check valve spring pressure.
Pressure: N (kg, 1b) at height mm (in)
Standard
569.00 - 641.57 (58.02 - 65.42,
127.93 - 144.25) at 30.0 (1.181)
Limit
More than 549.2 (56.0, 123.5) at 30.0 (1.181)
If it exceeds the limit, replace spring.

HYDRAULIC LASH ADJUSTER

1. Check contact and sliding surfaces for wear or scratches.

EM-39
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CYLINDER HEAD

Inspection (Cont’d)

2. Check diameter of lash adjuster.
Outer diameter:
16.980 - 16.993 mm (0.6685 - 0.6690 in)

SEMB3EC

3. Check lash adjuster guide inner diameter.
Inner diameter:
17.000 - 17.020 mm {0.6693 - 0.6701 in)
Standard clearance between lash adjuster and
adjuster guide:
0.007 - 0.040 mm (0.0003 - 0.0016 in)

SEMO084D

Rocker arm ROCKER ARM, SHIM AND ROCKER ARM GUIDE

Check contact and sliding surfaces of rocker arms, shims and
recker arm guides for wear or scraiches.

| \ @‘Shim
Rocker arm
guide

SEMBS4D
¢ ~ ~ A Assembly
r w
@I @ _@_ 1. Install intake manifold.
Z Y SI?W\@;%/ 1 2. Install fue! tube assembly.
o4 W Refer to “‘Injector Removal and Installation” in EC section.

_ 3. Install intake manifold collector to intake manifold. _
4. Install oil filter bracket and power steering oil pump
bracket.

Z1 N %_ EM727E|

108 EM-40



CYLINDER HEAD

SEMS524D

(0.079 - 0.118 in)

Liquid gasket

SEMO086D

P U A W S v i |
intake manifold collector support (rear)

g /U

Intake manitold

supporw

&5

SEMY7BJ4E

Identification mark

SEM595D

Assembly (Cont’d)

5. Install thermostat housing with water pipe.

¢ Tightening procedure:
1
2

4

6. Install exhaust manifold.
7. Install exhaust manifold cover.

8. Install water outiet.

a. Before installing water outlet, remove all traces of liquid

) Tighten bolt ® to 2-5N-m (0.2 - 0.5 kg-m, 1.4 - 3.6 ft-1b).
) Tighten bolt © to 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 fi-lb).
3) Tighten bolt ® to 16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 fi-lb).
) Tighten bolt ® to 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-ib).

gasket from mating surface using a scraper.

e Also remove traces of liquid gasket from mating surface of

cylinder head.

b. Apply a continuous bead of liquid gasket to mating surface

of water outlet.

e Use Genuine Liquid Gasket or equivalent.

9. Install intake manifold supports and intake manifold collec-

tor supports.
10. Install EGR tube.

11. Install crankcase ventilation oil separator.

12. Instali valve component parts.

o Install valves, noling their identification marks as indicated

in the table below.

|dentification mark

Intake valve

53J

Exhaust valve

B64Y

EM-41
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CYLINDER HEAD

\ 4

Cylinder head side

Paint mark

Wide pitch

Narrow pitch

SEMO085D

SEM0R3D

Engine oil

SEMT772C

Shim

Hydraulic

lash adjuster.
}

Rocker arm guide
Rocker arm é%

SEM202D

@\Hocker arm
Q\ Valve collet
& Valve spring
retaingr
Valve spring

\Valve spring seat
Valve oil sal@
Valve

guide

SEM364D

110

Assembly (Cont’'d)

13.

Always use new valve oil seal.

Refer to OIL SEAL REPLACEMENT.

Before Installing valve oil seal, install valve spring seat.
Install valve spring {(uneven piich type) with its narrow
pitched side toward cylinder head side (paint mark).

After installing valve component paris, lap valve stem tip
with plastic hammer to assure a proper fit.

Check hydraulic lash adjusters.

Push rocker arm at hydraulic iash adjuster location, and
see if rocker arm moves. If it moves at least 1 mm (0.04 in),
it indicates that there is air in the high pressure chamber.
Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.

Remove hydraulic iash adjuster and dip in a container filled
with engine cil. While pushing plunger as shown in figure,
lightly push check ball using a thin rod. Air is completefy
bled when plunger no longer maoves.

Air cannot be bled from this type of lash adjuster by running the
engine.

14,

Install rocker arms, shims, rocker arm guides and hydrau-
lic lash adjusters.

CAUTION:
Install all parts in their original positions.

15.

Select a suitable shim when replacing any of the following
parts with a new one: Cylinder head, shim, rocker arm
guide and valve seat. Proceed as follows to select the shim
of correct thickness.

Install valve component parts to cylinder head (Except
shim).

Always replace rocker arm guide with a new one.
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CYLINDER HEAD

Dial gauge

Rod

KV10115700
(J38957)

SEMa3ssD

Assembly (Cont’d)

b.
C.

Remove hydraulic lash adjuster.

Install Tool* into hydraulic lash adjuster fixing hole.

* Tool [KV10115700 (J38957)] is screwed into magnetic
stand rod used with dial gauge.

- Rocker arm guide

spring
retainer

Valve

Valve

SEMB390D

Indicate
T = 2.800 mm
(0.1102 in)

SEMO096D,

Make sure that the following parts are instalied to the cyl-
inder head: Valve, valve spring, collet, retainer and rocker
arm guide (except shim}. Measure difference (T,) between
sliding surface of rocker arm guide and valve stem end on
shim side.

When measuring, lightly pull dial indicator rod toward you to

eliminate play in Tool [KV10115700 (J38957)].

Select proper shim.
Shim thickness (T):
T, £ 0.025 mm {0.0010 in)
Shims are available in different thicknesses from 2.800 mm
(0.1102 in) to 3.200 mm (0.1260 in) in increments of 0.025
mm (0.0010 in).

Installation

This instaliation is the same procedure as those for timing
chain. Refer to “Installation” in “TIMING CHAIN" (EM-21).

EM-43
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ENGINE REMOVAL

i . .Jé;‘“\ﬂa-a

44-56,32-41) [O) 49. 50 22 - 3.0, 18 - 22)

43. 85
, (44 -586, 32 - 41)
P

43-55
M(u 58,32 - 41)

43 - 55
(44 - 56,32 - 41)

_ | [ 74-83@5-85, 54 -
[Qas-55 \Gy/l
(44 - 58, 32 - 41) .
Clea-7s J
(8.5 - 7.5, 47 - 54) :

es-74

(65 75 47 - 54) I

ts.a so4s 58)
54 T4 /‘y/J

(ss 7.5, 47 - 54) PJS‘J 78
(6.3 - 8.0, 46 - 53)
[(] a0 - 59

{5.0 - 6.0, 36 - 43)

| A/T models

Kﬂn-un.o-io.o,sr-n)

: Nem (kg-m, fi-ib)

[O) 77 - 08 é

<@

7.8 - 10.0,
w-y 8

(1 Rear engine slinger (8 Rear insulator {7y Front engine slinger
@ ftront engine mounting (Fluid (8) Center member
type) {6 Mounting bracket

@ Mounting bracket

type)

112 EM-44

SEMEE7D

Rear engine mounting (Fluid



ENGINE REMOVAL

SEM032D

NTAS
Front engine mounting

SEMO054D

WARNING:

e Situate vehicle on a flat and solid surface.

e Place chocks at front and back of rear wheels.

# Do not remove engine until exhaust system has completely
cooled off.

Otherwise, you may burn yourself and/or fire may break
out in fuel line.

¢ For safety during subsequent steps, the tension of wires
should be slackened against the engine.

¢ Before disconnecting fuel hose, release fuel pressure from
fuel lne.

Refer to “Releasing Fuel Pressure’ in EC section,

e Be sure to hoist engine and transaxle in a safe manner,

o For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

e When lifting engine, be careful not to strike adjacent parts,
especially the following: Accelerator wire casing, brake
lines, and brake master cylinder.

¢ In hoisting the engine, always use engine slingers in a safe
manner.

e When removing the transaxle assembly from engine, firsl
remove the crankshaft position sensor (OBD) from the
assembly,

Be careful not to damage sensor edge and ring gear teeih.

Removal

1. Remove engine under cover and hood.

2. Drain coolant from both cylinder block, and radiator.

3. Drain engine oil from drain plug of oil pan.

4. Remove vacuum hoses, fuel hoses, wires, harness and
connectors and so on.

5. Remove exhaust tubes, ball joints and drive shafis.

6. Remove radiator and fans.

7. Remove drive beits.

8. Remove alternator, compressor and power steering oil
pump from engine.

9. Set a suitable transmission jack under transaxle. Hoist
engine with engine slinger.

10. Remove center member.

11. Remove engine mounting bolts from both sides and then

slowly lower transmission jack.

EM-45

@l

MIA

LG

B

BF

it
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ENGINE REMOVAL
Removal (Cont'd)

o

SEM211D

12. Remove engine with transaxle as shown.

SEMO0S5D

Installation

1. Install engine mounting bracket and fixing bolts.

Be sure that insulators are correcily positioned on the brack-
T—= els.

A \ 2
- 2. Carefully lower the engine onto engine mounting insula-

Rubber seat

Center

B Z 3 tors.

: —f V
A=B / o
Insulator

SEM312D

s When installing the engine, adjust the height of the engine
)@ mounting as shown. (For M/T)
3. installation is in the reverse order of removal.

SEM178D
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CYLINDER BLOCK

)
2]

D@ e

T 16-19 i

(16-19,12 - 14— 8

@

[C] 64-75 .

(0.65 - 0.75, 4.7 - s.s)\ﬁ
B 29-39
(3.0 - 4.9,

%-H)X

- Nem {kg-m, ft-Ib) {Dea-7s5
. Apply liquid gasket.

Rear oil seal retainer

Cylinder block

Water pump

Power steering oil pump adjusi-
ing bar

Front cover with oil pump

Qil strainer

Thrust bearing

Crankshaft

Connecting rod bushing

(0.65 - 0.76,
4.7 - 55) -8

PRReERERBE

{0.65
. 47

Gfé kiﬁs.a-

Piston rings

Piston

Piston pin

Connecting rod
Connecting red bearing
Baffle plate

Aluminum oil pan

Rear cover plate |
Drain plug

EM-47

[UJ Aefer to “Installation” In OIL PAN.

0.76

7.5
5.5)

"Assembly’.
'

[ 19-25

(019 - 0.25, 1.4 - 1.8)

[C] 6.4 - 7.5 (065 - 0.76, 4.7 - 5.5)

eREROEE

Steel oil pan

Baffle plate

Side gallery baffle plate
Main bearing beam
Main bearing cap
Flywheel or drive piate
Rear plate

Main bearing

SEMS01E

MA

LC

EC

FEE

CL

MT

AT

DX
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CYLINDER BLOCK

SEM877B

Loosen in numerical drder,

SEMO0G7D

AEMO23

116

CAUTION:

e When installing sliding parts (bearings, pistons, etc.), apply
new engine oil to the sliding surfaces,

¢ Place removed paris such as bearings and bearing caps In
their proper order and direction.

& Apply new engine oil to bolt thread and seat surfaces when
tightening the following: Connecting rod bolts and main
bearing cap bolis.

e Do not allow any magnetic materials to contact the ring

gear teeth of flywheel/drive plate.

Disassembly
PISTON AND CRANKSHAFT

1. Place engine on a work stand.

2. Remove cylinder head.

Refer to ‘Removal” in “TIMING CHAIN" (EM-17).

3. Remove oil pan.

Refer to “Removal” in “OIL PAN" (EM-11).

4. Remove timing chain.

Refer to “"Removal” in "TIMING CHAIN" (EM-17).

5. Remove pistons with connecting rods.

e When disassembling piston and connecting rod, remove
snap ring first. Then heat piston to 60 to 70°C (140 to 158°F),
or use pisten pin press stand at room temperature.

6. Remove rear oil seal retainer.

7. Remove bearing beam, bearing cap and crankshaft.

¢ Before removing bearing cap, measure crankshaft end
play.

e Bolts should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1.

Measure inner diameter of piston pin hole “dp”.
Standard diameter “dp’:
21.987 - 21.999 mm (0.8656 - 0.8661 in)

EM-48



CYLINDER BLOCK
Inspection (Cont’d)

2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp’’:
21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.
dp - Dp = —0.004 to 0 mm {-0.0002 to 0 in) I
If it exceeds the above value, replace piston assembly with

pin.

RA

1] [}
Micrometer H
AEMO24 EM

PISTON RING SIDE CLEARANCE
NG Slde clearance: LG
; : Top ring
\)) 0.045 - 0.080 mm (0.0018 - 0.0031 in)
Feeler =g 2nd rlng E@
gauge 0.030 - 0.065 mm (0.0012 - 0.0026 in)
OK Max. limit of side clearance: -
0.2 mm (0.008 In) FE
If out of specification, repiace piston and/or piston ring assem-
/ Feeler gauge bly. L
Ring SEMOZ4AA el
Piston PISTON RING END GAP
Prass-fit Foslor End gap: WIT
*”I_‘"_I[_ gauge Top ring 0.20 - 0.30 mm (0.0079 - 0.0118 in)
o] . 2nd ring 0.35 - 0.50 mm (0.0138 -~ 0.0197 in) AT
Ring Oil ring 0.20 - 0.60 mm {0.0079 - 0.0236 in)
""""""" Max. limit of ring gap: :
R,ng\ Ve 1.0 mm (0.039 in) EA
If out of specification, replace piston ring. If gap still exceeds
Measuring point the limit even with a new ring, do the following. Rebore cylin-
4 der and use over-sized piston and piston rings. RA

seme2e8|  Refer to SDS (EM-64). _

¢ When replacing the piston, inspect cylinder block surface B8R
for scratches or seizure. If scratches or seizure are found,
hone or replace the cylinder block.

ST
Bl
HA
Feeler gauge CONNECTING ROD BEND AND TORSION EL
Bend:
ot Limit 0.15 mm {0.0059 in) D%
per 100 mm (3.94 in) length
Torslon:

Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.

SEM150B8




CYLINDER BLOCK
Inspection (Cont’d)

Straightedge CYLINDER BLOCK DISTORTION AND WEAR
Y 1. Clean upper face of cylinder block and measure the distor-
tion.
Standard:
Less than 0.03 mm (0.0012 in)
Limit:

0.10 mm (0.0039 in)
2. If out of specification, resurface it.
The resurfacing limit is determined by cylinder head resur-
facing in engine.

SEM123C

Amount of cylinder head resurfacing is “‘A”.

' Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows:

A + B = 0.2 mm (0.008 in)
[ Nominal cylinder block height

2 from crankshaft center:
//" 211.25 - 211.35 mm (8.3169 - 8.3208 in)
' 3. If necessary, replace cylinder block.

SEMO0OBD

211,25 - 211.35 mm
(B.3169 - 8.3208 In)

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper.
Standard inner diameter:
86.000 - 86.030 mm (3.3858 - 3.3870 in)
Wear limit:  0.20 mm (0.0079 in) _
If it exceeds the limit, rebore all cylinders. Replace cylin-
der block if necessary.
Out-of-round (X — ¥) standard: 0.015 mm (0.0006 in)
Taper {A - B and A - C) standard: 0.010 mm (0.0004
SEM363E in)
2. Check for scratches and seizure. If seizure is found, hone
it.
¢ When replacing both cylinder block and piston with new
ones, select piston making sure of grade numbers. Pision
grade number should he the same as the grade number
punched on cylinder block upper surface.

SEMD11D

3. Measure piston skirt diameter.
Piston diameter “A”: Refer to SDS (EM-84)}.
Measuring point “a” (Distance from the bottom):
14.0 mm (0.551 in)
4. Check that piston-to-bere clearance is within specification.
Piston-to-bore clearance ‘‘B":
0.010 - 0.030 mm (0.0004 - 0.0012 in)
5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service. Refer to SDS (EM-
semoizp|  64).
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CYLINDER BLOCK

Inspection (Cont’d)
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A",
Rebored size calculation:
D= A+B-C

where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance MEA
C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps, and tighten to the specified

@

torque.
e Otherwise, cylinder bores may be distorted In final assem-
bly.
8. Cut cylinder bores. LG
® When any cylinder needs boring, all other cylinders must
also be bored. EC

¢ Do not cut too much out of cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or so in diameter at a time.

9. Hone cylinders to obtain specified piston-to-bore clear- EE
ance.

10. Measure finished cylinder beore for out-of-round and taper.

e Measurement should be done after cylinder bore cools ([

down.
A B CRANKSHAFT Wi
l l 1. Check crankshaft main and pin journals for score, wear or
cracks.
2. With a micrometer, measure journals for taper and out- AT
of-round.
T ’ Out-of-round (X — Y):
Less than 0.005 mm (0.0002 in) EA
Taper (A — B):
Taper: A - B Less than 0.005 mm (0.0002 in)
Out-of-round: X - Y RA
SEM316A
3. Measure crankshaft runout. BR

Runout (Total indicator reading):
Less than 0.05 mm (0.0020 in)

8T
BF
HA
#5 BEARING CLEARANCE EL
#4 % e Use either of the following two methods, however, method
“A’" gives more reliable results and is preferred. [}

Method A (Using bore gauge & micrometer)

%ﬂ%ﬂ Main bearing
1. Set main bearings in their proper positions on cylinder

i
%% block and main bearing cap.
ro %
Engine front

SEMe&85D
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CYLINDER BLOCK

SEM106D

SEMS64

Nmam journal grade number

No. 5

Engine
front

SEM313D,

120

Inspection (Cont’d)

2.

Install main bearing cap and main bearing beam to cylin-
der block.

Tighten all bolts in correct order in two or three stages.

3.

No

Measure inner diameter A’ of each main bearing.

Measure outer diameter "'Dm” of each crankshaft main
journal.
Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.004 - 0.022 mm (0.0002 - 0.0009 in)
Limit: 0.050 mm {0.0020 in)
If it exceeds the limit, repface bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-

ing.

When grinding crankshaft journal, confirm that ““L” dimen-
sion in fillet roll is more than the specified limit.

“L”: 0.1 mm (0.004 in)
Refer to SDS for grinding crankshaft and available service
parts.

if crankshaft is reused, measure main bearing clearances
and select thickness of main bearings.

If crankshaft is replaced with a new one, select thickness
of main bearings as follows;

Grade number of sach cylinder block main journal is
punched on the respective cylinder block. These numbers
are punched in either Arabic or Roman numerals.

EM-52



CYLINDER BLOCK
Inspection (Cont’d)

b. Grade number of each crankshaft main journal is punched

Type | in i | grade number
Main journal dré . on the respective crankshaft. These numbers are punched
No- in either Arabic or Roman numerais.
c. Select main bearing with suitable thickness according to
Pin journal s the following ta.ble. ] @l
grade number No. 4 How to select main bearings
No. 1 ' (Identification mark and color)
MA
Cra!nk‘shaft Cylinder block main journal grade number
Crankshaft main journal
front view SEMO13D grade
0 1 2 3
number
Type il Main Journal grade number 0 1 2 3 LE
No. 1 No. § journal 0 (A, Black) (B, Brown) | (C,Green) | (D, Yellow)
1 1 2 3 4
(B, Brown) | (G, Green) | (D, Yellow) | (E, Blue) EC
5 2 3 4 5
{C, Green) (D, Yeliow) (E, Biue) (F, Pink) EE
3 3 4 5 6
Crankshaft (D, Yellow) (E, Blue) {F, Pink) {G, No color}
front view GL
SEM203D
For example:
Main journal grade number: 1 T
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2 AT
= 3 (D, Yellow)
B
RA
Connecting rod bearing (Big end) ER
Inside micrometer 1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap fo connecting rod. ST
Tighten bolts to the specified torque.
3. Measure inner diameter ‘C'" of each bearing.
Bl
S

AEMO027

4. Measure outer diameter “Dp’’ of each crankshaft pin jour- EL
nal.

5. Calculate connecting rod bearing clearance. 1D
Connecting rod bearing clearance = C - Dp

Standard: 0.020 - 0.045 mm {0.0008 - 0.0018 in)
Limit: 0.080 mm (0.0035 in)

6. If it exceeds the limit, replace bearing.

7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-
ing. Refer to step 7 of “"BEARING CLEARANCE — Main

AEMGZ8 bearing™ (EM-52).

EM-53 121



CYLINDER BLOCK

Inspection (Cont’d)

8. [f crankshaft is replaced with a new one, select connecting

AEMD29

Micrometer

AEME30

122

TyPe ! ppain journal grade nurnber ' :
ain | ¢ No. 5 rod bearing accerding to the following table.
0.
Connecting rod bearing grade number:
These numbers are punched in either Arabic or Roman numer-
Pin journal als.
; grade number No. 4
No. - i |
M Grank pin grade number Connecting rod bearing grade
number
0 0
1
Crankshaft - !
frant view SEMOt3D 2 2
Type Il
No. 3 _ ldentification color:
No. 4 ¢ylinder
No. 1 Grads O Grade 0; No color
°- Grade 1 Gl'ade 1; Black
- Grads 2 Grade 2; Brown
Pin Journal
grada numbedr
Crankshaft
rear view SEM204D

Method B (Using plastigage)
CAUTION:

¢ Do not turn crankshaft or connecting rod while plastigage
is being inserted.

¢ When bhbearing clearance exceeds the specified limit,
ensure thal the proper bearing has been installed. If incor-
rect bearing clearance exists, use a thicker or undersized
main bearing to ensure specified clearance.

CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter “C’’ of bushing.

2. Measure outer diameter “Dp"’ of piston pin.
3. Calculate connecting rod bushing clearance.
Connecting rod bushing clearance = C - Dp
Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:
0.023 mm (0.0009 In)
If it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

EM-54



CYLINDER BLOCK
Inspection (Cont’d)

REPLACEMENT OF CONNECTING ROD BUSHING (Small

end)
1. Drive in small end bushing until it is flush with end surface
of rod.
Be sure to align the oll holes. el

2. After driving in small end bushing, ream the bushing. This
is to ensure the ¢clearance between connecting rod bushing M
and piston pin is the specified value.

Clearance between connecting rod bushing and piston m

SEMOB2A pin:

0.005 - 0.017 mm (0.0002 - 0.0007 in)

L&

EC

FE

€L

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywheel (M/T model)
Less than 0.10 mm (0.0039 in) AT
Drive plate (A/T model)
Less than 0.20 mm (0.0079 in)

MT

CAUTION: FA
Do not allow any magnetic materials to coniact the ring gear
teeth.
RA
SEMO01E
Assembly BR
PISTON
N\ 1. Install new snap ring on one side of piston pin hole. 8T
BIF
HA
SEMIGEE
' 2. Heat piston to 60 to 70°C (140 to 158°F) and assemble EL
Front mark f:l':‘n"b';grade piston, piston pin, connecting rod and new snap ring.
e Align the direction of piston and connecting rod. 13
e Numbers stamped on connecting rod and cap correspond
oil hole to each cylinder.
e After assembly, make sure connecting rod swings
Engine smoothly.
front
Cylinder
g »‘, number

SEMY46C
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CYLINDER BLOCK

Upper side
A O ™
Punchmark side
> D znd
D ol
— ol
SEM601D
Qil ring :
. ® Top ring
Sxpander 4y = e Oil ring
p % ' upper rall
Engine
front
y Qil ring
ond rmg‘ % y M rower rail
SEM160B
‘r
Qil hole
#2
Engine from%
SEMBB5D
Tighten in numerical order. SEMO1SD

124

Assembly (Cont’d)

3. Set piston rings as shown.

CAUTION:

e When piston rings are not replaced, make sure that piston
rings are mounted In their original positions.

e When replacing piston rings, those without punchmarks
can be mounted with either side up.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder
block and main bearing cap.

e Confirm that correct main bearings are used. Refer to
“Inspection” of this section.

2. instal crankshaft, main bearing caps and beam and tighten
bolts to the specified torque.

e Prior to tightening bearing cap bolts, place bearing cap in
its proper position. This can be done by shifting crankshaft
in the axial direction.

e Tightening procedure

1) Tighten bolts 1o 32 to 38 N'm (3.3 to 3.9 kg-m, 24 to 28 fi-lb).

2) Turn bolis 45 to 50 degrees clockwise with angle wrench.
If angle wrench is not available, tighten bolls to 73 to 82
N:m (7.4 to 8.4 kg-m, 54 to 61 ft-lb).

e After securing bearing cap bolts, make sure crankshaft

turns smoothly by hand.
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CYLINDER BLOCK

SEM159B

EMO3470000 (JBD37}
or suitable tool

SEMSH4E

o
SEMOED

Assembly (Cont’d)

3.

®e pon

6.

Measure crankshaft end play.
Crankshaft end play:
Standard
0.10 - 0.26 mm (0.0039 - 0.0102 in)
- Limit
0.30 mm (0.0118 in)

G

If beyond the limit, replace thrust bearings with new ones.

A

EM

Install connecting rod bearings in connecting rods and con-

necting rod caps.

LC

Confirm that correct bearings are used. Refer to

“Inspection’.

Install bearings so that oil hole In connecting rod aligns EC

with oil hole of bearing.

Install pistons with connecting rods.
Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecting rod.

FiE

CL

MT

Arrange so that front mark on piston head faces toward ;7

front of engine.

Install connecting rod caps.
Tighten cennecting rod cap nuts to the specified torque.
Tightening procedure:

RA

B8R
e

1) Tighten nuts to 14 10 16 N-m (1.4 to 1.6 kg-m, 10 ST

to 12 fi-Ib).

2) Turn nuis 60 to 65 degrees clockwise with

angle wrench. If angle wrench is not available,

[cE)

>

tighten nuts to 38 to 44 N-m (3.9 to 4.5 kg-m, 28

to 33 fi-Ib).

Measure connecting rod side clearance.
Connecting rod side clearance:
Standard _
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.50 mm (0.0197 in}

If beyond the limit, replace connecting rod and/or crank-

shaft.

EM-57
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CYLINDER BLOCK
Assembly (Cont’d)

7. Install rear oil seal retainer.

a. Before installing rear cil seal retainer, remove all traces of
liquid gasket from mating surface using a scraper,

e Also remove traces of liquid gasket from mating surface of
cylinder biock.

SEM218D/

b. Apply a continuous bead of liquid gasket to mating surface
of rear oil seal retainer.
e Use Genuine Liquid Gasket or equivalent.

SEM219D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Speclfications

Cylinder arrangement
Displacement em?® {cu in}
Bore and stroke mm (in)
Valve arrangaement
Firing order
Number of piston rings
Compression
Qil
Number of main bearings

Compression ratio

In-ling 4

1,008 (121.92)

COMPRESSION PRESSURE

Unit: kPa (kg/cm?, psi)/300 rpm

Comprassion prossure

86 x B6 (3.39 x 3.39)

DOHC
1-3-4-2

8.5

CYLINDER HEAD

Standard 1,226 (12.5, 178)
Minimum 1,030 (10.5, 149)
leferentlal limit between 98 (1.0, 14)
cylinders
Valve timing
&
g
O
&
3 Sr
BDC
EMi20
; Unit: degree
a b [+ d a f
240° 240° 13° 47° 3 57°

Inspection and Adjustment

Unit: mm (in})

Standard Limit
. . Less than
Head surface distortion 0.03 (0.0012) 0.1 (0.004)
Nominal cylinder head height :
H=136.9 - 137.1 (5.390 - 5.398)
SEM856C

EM-59

@Gl

MA
3

LC

EC

FE

cL

MT

FA
RA
BR
ST
BF

A
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
Hydraulic lash adjuster (HLA)

VALVE

Unit. mm {in) Unit: mm {in)

16.980 - 16.993
{0.6685 - 0.6690)

17.000 - 17.020
(0.6693 - 0.6701)

T {Margin thickness)

-—’—’——

HLA outer diameter

HLA guide inner diameter
a4

\ Clearance between HLA and HLA guide 0.007 - 0.040

@ {0.0003 - 0.0016)
(b} [ 1d 11

Valve guide

Unit: mm (in)

SEM188

Valve head diameter "D"”
Intake 34.0 - 34.2 (1.3392 - 1.346)

Exhaust 30.0 - 30.2 (1,181 - 1,189)

Valve length ''L"
101.19 - 101.61

Intake
2 (3.9839 - 4.0004)
102.11 - 102.53
Exh
xhaust (4.0201 - 4.0366)
SEMOB3D
Valve stem diameter "'d”’
Standard Service
Intake 5.965 - 5.980 (0.2348 - 0.2354)
Valve guide
Exhaust 5.945 - 5.960 (0.2341 - 0.2346)
— intake | 10-023-10034 | 10.223-10.234
Valve seat angle "o Outer {0.3946 - 0.3950) | (0.4025 - 0.4029)
Intake 4515 - 457 diameter | 10023-10034 | 10.223-10.234
Exhaust {0.3946 - 0.3950) | (0.4025 - 0.4029)
Valve margin “T" Valve guide
Intake 1.1 {0.043) inner Intake 6.000 - 6,018 (0.2362 - 0.2369)
diameter
Exhaust 1.3 (0.051) (Finished
: Exhaust 6.000 - 6.018 {0.2352 - 0.2369
Valve margin “T" limit More than 0.5 {0.020) size) { )
Valve stem end surface R 9,975 - 89,996 10.175 - 10.186
grinding limit Less than 0.2 (0.008) Cylinder head  IMtake | g 3057 3095) | (0.4006 - 0.4014)
valve guide
Valve clearance hole diameter  gxpaust 9.975 - 9.996 10.175 - 10.198

{0.3927 - 0.3935)

(0.4006 - 0.4014)

Intake 0 {0)
Exhaust 0 (0) ;”::;ere”"e fit of valve 0.027 - 0.059 (0.0011 - 0.0023)
Standard Limit
Valve spring Intake 0.020 - 0.053 0.1 (0.004)
" - Stem to guide {0.0008 - 0.0021) -
Free height mm {in} 49,36 (1.9433) clearance et 0.040 - 0.073 01 0,004
Pressure {0.0016 - 0.0029) o
N (kg, Ib} at height mm (in) ) o
Valve deftection limit 0.2 (0.008)

569.00 - 641.57

Projection length "'L'""

14.0 - 14.2 (0.557 - 0.559)

Standard (58.02 - 65.42, 127.93 - 144.25)
a1 30.0 (1.181)
Limit 549.2 (56.0, 123.5)

at 30.0 (1.181)

Out-of-square mm (in}

Less than 2.2 (0.087)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

Valve seat
Unit: mm (in)

Cylinder head

INTAKE EXHAUST Gl

7/ D
[
] %( 7 MA
H / H %
- D - D
% ’
; i
Standard Standard LG
| — |
EC
h *23e h
——— “29.35 - 29.65 i
{1.1555 - 1.1673) | =
] : FE
L
/< e *31.4 - 31.6 {(1.236 - 1.244) /< e *26.8 - 27.0 (1.055 - 1.063)
,__.7 44D53]' - 45907' —y &44053! - 45507'
. - T *336 - 338 T T 204 - 29.6 (1.157 - 1.165) CL
50° "™ie—— d (1323 - 1.331) *500 a——— |
Contacting width (W): 1.4 - 17 Contacting width (W): 1.7 - 2.0 (0.067 - 0.079
{0.085 - 0.067) : W7 -20 o) MT
I
Oversize Qversize AT
F T
h h o FA,
I
) RA
< la— 31,4 - 316 {1.236 - 1.244) 4 e 26,8 - 27.0 (1.055 - 1.063)
449537 - 459077 | ] “44°53F - 45°03”
*336 - 338 | 294 - 298 (1.157 - 1.165)
d {1.323 - 1.331) M d E}
Contacting width {W): 1.4 - 17
9 W) (0.055 - 0.067) Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)
:* Machining data
SEMB51D Sl
Standard Service F"
In. 35.000 - 35.016 (1.3780 - 1.3786) 35.500 - 35.516 (1.3976 - 1.3883)
Cylinder head seat recess diameter (D)
Ex. 31.000 - 31.016 (1.2205 - 1.2211) 31.500 - 31.516 (1.2402 - 1.2408) HA
In. 0.064 - 0.096 (0.0025 - 0.0038)
Valve seat interference fit
Ex. 0.064 - 0.006 (0.0025 - 0.0038)
In. 35.080 - 35.096 (1.3811 - 1.3817) 35.580 - 35.596 (1.4008 - 1.4014) : EL
Valve seat outer diamsater (d)
Ex. 31.080 - 31.096 (1.2236 - 1.2242) 31.580 - 31.586 (1.2433 - 1.2439)
In. 6.25 (0.2461) 1D
Depth (H)
Ex. 6.25 (0.2461)
Height (h) 6.2 - 6.3 (0.244 - 0.248) 5.4-55(0.213 - 0.217)




SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

Valve clearance adjustment

~Unit: mm (in)

Valve clearance

Intake

Exhaust

0 {0)
0 (0}

Valve clearance

Adjustment valve limit

M-l

-0.025 (-0.0010) <
[(T) — (Ty] < 0.025 (0.0010)

Available shim

guide

Rocker arm

SEMO095D

Indicate

T = 2.800 mm

Shim (0.1102 in)

SEMO926D

Thickness mm ({in} Identitication mark
2.800 (0.1102) gg
2.825 (0.1112) gg
2.850 (0.1122) §g
2.875 (0.1132) 32
2.900 (0.1142) gg
2.925 (0.1152) gg
2.950 (0.1161) :g
2.975 (0.1171) ?2
3.000 (0.1181) o
3.025 (D.1191) 22
3.050 (0.1201) :g
3.075 (0.1211) ?g
3.100 (01220} 3(1)
3.125 (0.1230) A

25
3.150 (0.1240}) :;
3.175 {0.1250) 3;
3.200 (0.1260) 32
00
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’'d)
CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

CYLINDER BLOCK

Unit: mm (in}

Standard Limit
Camshatft journal 1o 0.045 - 0.086 E=
bearing clearance (0.0018 - 0.0034) 0.12 {0.0047) EE @l
Inner diameter of cam-  28.000 - 28.021 _ ?_ g
shaft bearing (1.1024 - 1,1032) & | MA
Outer diameter of 27.935 - 27.955 . 03
camshaft journal (1.0998 - 1.1006) 5 g
N Less than / e
Camshaft runout [TIR*] 0.02 (0.0008) 0.1 (0.004)
Camshaft sprocket Lass than _
runout [TIR*] 0.25 {0.0098) LG
SEMIBGAIE
0.055 - 0.138
. ,007 Y
Camshaft end play (0.0022 - 0.0055) 0.20 (0.0079)
g8 €B X EC
ae
- 87
-
] 4] FE
B | C|
2
CL
EM@B71 M?
SEMEBSD
ight "A"
Cam height Surface flatness
37.820 - 38.110 AT
Intake (1.4929 - 1.5004) Standard Less than 0.03 {0.0012) ‘
Exhaust 37.020 - 38.110 Limit 0.10 (0.0039)
(1.4929 - 1.5004) Cylinder bore FA
:\feféia;:Imlt of cam 0.2 (0.008) Inner diameter
9 Standard BA
i
valve litt Grade No. 1 86.000 - 86.010 (3.3858 - 3.3862)
Intak 9.2 (0.362
ntake (0:362) Grade No. 2 86.010 - 86,020 (3.3862 - 3.3866) 3R
Exhaust 9.2 (0.362
xhaus ( ) Grade No. 3 86.020 - 86.030 (3.3866 - 3.3870)
*Total indicator reading
Wear lirmit 0.20 (0.0079)
Qut-of-round (X - ) Less than 0.015 (0.0006) ST
Taper (A - B and A -C) Less than 0.010 {0.0004)
Differance in innear BF
diameter between cylin-
ders
Limit Less than 0.05 (0.0020) HA
Main journal inner
diameter
EL
Grade No. 0 58.944 - 58.950 (2.3206 - 2.3209)
Grade No. 1 58.950 - 58.956 (2.3208 - 2.3211)
Grade No. 2 58.956 - 58.962 (2.3211 - 2.3213) H@X
Grade No. 3 58.962 - 58,968 (2.3213 - 2.3216)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Available piston

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm {in)
- ]
T
C —
> o & o o7 g
——
et ——
- A !
J et
a m
SEM750C

Piston skirt diameter A"
Standard
Grade No. 1
Grade No. 2
Grade No. 3

0.20 (0.0079) over-
size (Service)

85.980 - 85.990 (3.3850 - 3.3854)
85.990 - 86.000 (3.3854 - 3.3858)
86.000 - B6.01C (3.3858 - 3.3862)

86.180 - 86.210 {3.3929 - 3.3941)

"a’” dimension

14.0 (0.551)

Piston clearance to cylin-
der block

0.¢10 - 0.030 {0.0004 - 0.0012)

Piston pin hole diameter

21.987 - 21.999 (0.8656 - §.8661)

132

Piston ring

Unit: mm {in)

Side clearance

Top
Standard (o.odg:: ] 3:2321 )
Limit 0.2 (0.008)

2nd '
Standard (0%3?2 : g:ggge)
Limit 0.2 (0.008)

Ring gap

Top
Standard 0.20 - 0.30 {0.0079 - 0.0118)
Limit 1.0 (0.039)

2nd
Standard 0.35 - 0.50 (0.0138 - 0.0187)
Limit 1.0 (0.039)

oil
Standard 0.20 - 0.60 (0.0079 - 0.0236)
Limit 1.0 (0.039)

Piston pin

Unit: mm {in}

Piston pin outer diameter

21.980 - 22.001 (0.8657 - 0.8662)

Interference fit of piston pin
to piston

0 - 0.004 (0 - 0.0002)

Piston pin to connecting
rod bushing clearance

Standard

0.005 - 0.017 (0.0002 - 0.0007)

Limnit

0.023 (0.0009)

* Values measured at ambient temperature of 20°C (68°F)
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SERVICE DATA AND SPECIFICATIONS (SDS)

CONNECTING ROD

inspection and Adjustment (Cont’d)

Unit: mm (in)

CRANKSHAFT

Unit: mm {in)

Center distance

136.30 (5.3661)

Bend, torsion [per 100
(3.94))

Lirmit 0.15 (0.0059)
Torsion [per 100 (3.94)]
Limit 0.3 {0.012}

Main journal dia, “Dm"'
Grade No. 0
Grade No. 1
Grade No. 2
Grade No. 3

54,974 - 54,980 (2.1643 - 2.1646)}
54,968 - 54.974 (2.1641 - 2.1643)
54,962 - 54.968 (2.1639 - 2.1641)
54.956 - 54.962 (2.1636 - 2.1639)

Connegting rod smatl end
inner diameter

24.980 - 25.000 (0.8835 - 0.9843)

Piston pin bushing inner
diameter®

22.000 - 22.012 (0.8661 - 0.8666)

Pin journal dia. "Dp"’
Grade No. 0
Grade No. 1
Grade No. 2

47.968 .- 47.974 (1.8885 - 1.8887)
47.962 - 47 968 (1.8883 - 1.8885)
47.956 - 47.962 (1.8860 - 1.8883)

Connecting rod big end
inner diameter

51.000 - 51.013 (2.0079 - 2.0084)

e

Center dislance ''r

42.96 - 43.04 (1.6913 - 1.6945)

Side clearance

Standard

0.20 - 0.35 (0.0079 - 0.0138)

Qut-of-round (X - Y}
Standard

Less than 0.005 (0.0002)

Limit

0.5 (0.020)

*After installing in connecting rod

Taper (A - B)
Standard

Less than 0.005 (0.0002)

Runout {TIR]
Standard

Less than 0.025 {(0.0010)

Limit

Less than 0.05 (0.0020)

Free end play

Standard 0.10 - 0.26 (0.0039 - 0.0102)
Limit 0.30 {0.0118)
Dm -
it
- - - 1
R TS
‘ ] L

E

Out-of-round (X) - (D
Taper @ -

SEM954C
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MA

LG

eC

GL

M

AT

FA

BIR

ST

BF

HA

EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

AVAILABLE MAIN BEARING

ST X
, #?@% N%
AR
2,

AVAILABLE CONNECTING ROD BEARING

Connecling rod bearing
Standard size

SEMBBSD
Main bearing (Standard)
Unit: mm (in}
Grade Thickness “T" Width “W" Identification
number color (mark)
1.977 - 1.980
0 (0.0778 - 0.0780) Black (A)
1.980 - 1.983
! {0.0780 - 0.0781) Brown (B)
1.983 - 1.586
2 {0.0781 - 0.0782) Green (C)
1,986 - 1.980 18.9 - 19.1
8 (0.0782 - 0.0783) | (0.744 - 0.752) Yellow (D)
1.989 - 1.992
4 (0.0783 - 0.0784) Blue (E)
1.992 - 1,995 )
s (0.0784 - 0.0785) Fink (F)
1.995 - 1,998
6 {0.0785 - 0.0787) No color (G)
Main bearing (Undersize)
Unit: mm {in)
Undersize Thickness "T" lMam JOU‘t"nal”
diameter “‘Dm
Grind so that bear-
2108 - 2.117 _ -
0.25 (0.0098) (0.0830 - 0.0833) ing cIelarance is the
specified value.

Unit: mm {in)
Grade | rpickness *T* | width nwr | ‘dentification
number color {(mark}
1,500 - 1,503
0 (0.0591 - 0.0592) No color {A)
1.503 - 1.506 16.9 - 17.1
1 (0.0592 - 0.0503) | (0.665 - 0.673) Black (B}
1.506 - 1.509
2 (0.0593 - 0.0594) Brown (C)
Undersize
Unit: mm (in)
Undersize Thickness “T" Crank pin journal
diameter "Dp
1.541 - 1.549
008 (0.0031) {0.0607 - 0.0610}
Grind so that bear-
1.561 - 1.569 : X
0.12 (0.0047) (0.0615 - 0.0618) ing cle.arance is the
specified value.
1.626 - 1.634
0.25 (0.0098) (0.0640 - 0.0643)

Bearing clearance

Unit; mm {in}

Main bearing clearance

Standard

Limit

0.004 - 0.022 (0.0002 - 0.0009)

0.05 (0.0020)

Connecting red bearing clearance

0.020 - 0.045 (0.0008 - 0.0018}

Standard

Limit

0.09 {0.0035)

MISCELLANEQOUS COMPONENTS

Unit: mm {in)

Camshaft sprocket runout fimit

[TIR]

Flywheel runout limit {TIR]

Crive plate runout limit [TIR]

0.25 {0.0098)

0.1 (0.004)
0.2 (0.008)
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