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PRECAUTIONS

Liquid Gasket Application Procedure

b.

a,

Before applying liquid gasket, use a scraper to remove aff
traces of old liquid gasket from mating surtace.
Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivaient.)
@ Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in}

wide (for ail pan).
@ Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in}

wide (in areas except oll pan).
Apply liquid gasket to inner sealing surface around entire
perimeter area.
{Assembly shoutd be done within 5 minutes atter coating.)
Wait at least 30 minutes before refilling engine off and
engine coolant.

Parts Requiring Angular Tightening
Some important engine parts are tightened using an
anguiar-tightening method rather than a torque setting
method,
if these parts are tightened using a torque setting method,
dispersal of the tightening force (axial bolt force} will be two.
or three times that of the dispersal produced by using the
correct angular-tightening method.
Although the torque setting values (described in this man-
ual) are equivalent to those used when bolts and nuts are
tightened with an angular-tightening method, they should
be used for reference only.
To assure the satistactory maintenance of the engine, bolts
and nuts must be tightened using an angular-tightening
method.
Before tightening the bolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with engine
of,
The bolts and nuts which require the angutar-tightening
method are as follows:
(1) Cylinder head bots
(2) Connecting rod cap nuts
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
scriptionToo! name Descrip

SToso1s000 Disassembling and assembiing
Engine siang

assembly
@stosotto0c

Engine stand

@®stosorzoce
Base

Kv10108500

Engine stand shaft

KV1011000T
Engine sub-attachment

8710120000 Loosening and tightening cylinder
Gylinder head boit head boltwrench

KV10111300 Disassembling and assembling vaive
Valve spring compres-_ |components

sor

SE

@kv 10107508 Instaliing vaive oll seai
Valve oit seat drift

@v10111400 ®
Attachment ~~ <

‘$727 180001 Removing crankshatt pulley
Steering wheel puller

GO

kv10114400 HLoosening or tightening exhausl gas
Exnaust gas sensor sensor

wrench
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Tool number

Tool name.

PREPARATION

Description

EG 4360000 Adjusting timing belt tension
Pustepull gauge

@kv101t2000
Hook

@
&M03470000

Piston ring compressor

Installing piston assembly into cylinder
bore

$T16610001

Pilot bushing putter

Removing crankshaft pilot bushing

Kv10171 190 Removing cil pan
Seal cutter

wss9as0000 Pressing the tube of liquid gasket
Tube prasser

8733200000 Installing camshatt oi) seal
Drift

V98100300 Installing treat oil seal
Drift

$§715910000 installing rear oif seal
Britt

EM4



PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name Description

Spark plug wrench |Removing and instalting spark plug
| 

_

4

16 mam G —
19.63 ia a

Pulley holder Holding camshait putiey white tighter-
ing or loasening camshatt bolt

Vaive seat cutter sat [Finishing valve seat dimensions

Piston ring expander | Removing and Instalfing piston ring

Valve quide drift Removing and installing valve guide

intake & Exhaust:
8.5 men (0.374 In) dia,
8.8 een {0.217 fn) aa.

Valve guide reamer Feaming valve guide (E> or hole for
loversize valve guide @)

aD,

a
o,

6.0 mm (0.256 in} dia.
10.2 men (0.402 In) dip.

Valve oil seal remover [Removing vaive oi! seals



OUTER COMPONENT PARTS
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OUTER COMPONENT PARTS
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OUTER COMPONENT PARTS

{0} 16.20 18-23, 12-95)
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Taeonteamen ASRS ON eee

¢ 
Se LAA. unit

“AAC. valve and
\._ FALCD. solenoid)

“-Gaaker €

Tighten by band Throtte
5 (0.5, 3.6) chamber EZ *-fetake manifakd collector

Syl ~ Gasket 9
ma “Throtee sensor &Chis. 9-19 109-1.1,68-8.0 = ,

nds 18-22 15.8- 2.2, 19-16) throttle vatva switch
To intake
manifokt collector,
balance tube & i

5 Fuel damper 4d
25-32 Fuet(0.28 -0.33,18-24). > To fuel rank gPremure

. toute

e
A

To
intake
manifold

“ Fuet temperature
sensor

‘- Fuel tub)

Intake manifold

3-5
{0.3-0.8,
22-38)

2 18-20
{1.6 -2.0,
42-14)

Wjie: 3.5103-05,22-38) ~ ©: Nem thom, totes
2nd: 24-27124-28, 17-20)

SEMBTEC

EM-8



COMPRESSION PRESSURE

Measurement of Compression Pressure
1.
2.
3.

ge
OO

 
AH

Warm up engine.
Turn ignition switch off.
Release fuel pressure.
Refer to "Releasing Fuel Pressure” in section EF & EG.
Remove all spark plugs.
Disconnect crank angie sensor harness connector.

Attach a compression taster 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,

Always use a fully-charged battery to obtain specitied engine
revolution.

Compression pressure: kPa (bar, kg/cm’, 93i)/300 rpm
Standard

1,285 (12.85, 13.4, 186)
Minimum

981 (8.87, 10.0, 142)
Difference limit between cylinders

98 (0.98, 1.0, 14)
10. If cylinder compression in one or more cylinders is low,

pour a small amount of engine oil into cylinders through the
spark piug holes and retest compression.

It adding of helps compression, piston rings may be worn
or damaged. if so, replace piston rings after checking
piston.
It pressure stays low, a valve may be sticking or seating
improperiy. Inspect and repair valves and vatve seats,
{Reter to S.D.S.) If valves or valve seats are damaged
excessively, replace them.
if compression in any two adjacent cylinders is low and It
adding oil does not help compression, there may be
leakage past gasket surface. if so, replace cylinder head
gasket.

EM-9



Oil PAN

Removal
1. Drain engine oil,

ENGINE 2. Remove engine under cover.

3. Remove oil filter and bracket.Oit filter bracket: .
a 4. Remove engine rear gussets from both sides.

5. Disconnect A/C tube clamps as shown.

6 Disconnect steering column lower joint.
7, Remove tension rod fixing bolts from both sides.
8 Loosen transverse link bolts on both sides.

EM-10



SEMI508

Ol. PAN
Removal (Cont'd)
a.

e

10,
a.

12.

13.

ay

(2)

(3)

Set a suitable transmission jack under the suspension
member.
At this time, hoist engine with engine slingers.
Remove suspension member fixing bolts.
Remove engine mounting belts from both sides and then
slowly lower transmission jack.
Remove oil pan bolts,

Remove oi pan.
insert Tool between cylinder block and oit pan.
Do not drive seal cutter Into oil pump or rear olf seal
retainer, as aluminum mating surfaces may be damaged.

Do not Insert screwdriver, or off pan flange may be de-
formed.

Slide Tooi by tapping its side with a hammer, and remove
oil pan,

Remove oil pan.

installation
1.

°

Before installing cif pan, remove ail traces of liquid gasket
from mating surface using a scraper.
Also remove traces of liquid gasket from cylinder block
mating surface.

EM-i1



Ol. PAN
installation (Cont'd)
2. Apply sealant to oif pump gasket and rear oil seal retainer

Apply sealant. gasket.

SEns048)

3. Apply a continuous bead of liquid gasket to olf pan mating
surface.

Use Genuine Liquid Gasket or equivalent.

SENQE1B)

e@ Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

Cut here.

&

Liquid gasker

4. Apply liquid gasket to inner sealing surface as shown in
7 men 10.26 ind figure.

a © Attaching should be done within 5 minutes after coating.

tener

side

Groove Bon hole

S. Install gil pan.
Install bolts/nuts in their reverse order of removal.

@ Wait at least 30 minutes belore refilling engine oil.

EM-12



TIMING BELTA 
= NNER

CAUTION:
8, Do not dend or twist timing beit.
b. After removing timing belt, do not turn crankshaft and camshaft separately because vatves will strike

piston heads.
c, Make sure that timing belt, camshaft sprocket, crankshaft Sprocket, idler pulley and auto-tensioner are

Clean and free of of] and water.

Timing beit cover (Rear)

Crank angle
sensor beaker

/ (Cjs-5 03-05, 22-34)

‘Timing belt cover {Upper}

Wy ie-21

< (Fje.s -8.3 0.84- 0.25, 48.6.1)

Flight side camshaft
y-sptocket {intake}

jes. 5p (a.4-5.9, 32-43)

{der Duley

belt side
| camshaft

sprocket
AE xhaust)

‘Timing belt cover (Lower)

©) 1.2.1.3 10.11 -0.13, 08-09)

!
37-50a 10.38.0.51, cml \

\
Crank angie sensor >

“gee \

Ois.19
(1.4.4.8, 10-14

\. OQ
8 hae

(44-58, 32. 431

\ ‘Crankshaft sprocket
\ rnin at pie

A Ojre-24 (1.8.2.1, 22-38)
ming belt

Crapkshate pulley
(22.24,
189. 174)

©): Nm town, trib}

SEMETEC
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TIMING BELTtre

Cooling fan
and coupling

Removal
1. Remove engine under cover.
2. Drain coolant from both cylinder block drain plugs, and

fadiator drain cock.

3. Remove radiator.
4. Remove drive belts, cooling jan and coupling.

5. Remove crankshaft pulley bolt.
{At this time, remove starter motor and set a suitable tool to
ting gear so that crankshaft cannot rotate.)

6. Remove crankshaft pulley using Tool.

EM-14



TIMING BELT
Removal (Cont'd)
7. Remove water inlet and outlet,
8. Remove front timing belt covers.

Front uming

9. Install @ suitable stopper bolt into tensioner arm of auto-
tensioner so that projection of auto-tensioner pusher does
not change.

Ems1 (0.24) :
16.19.63)

10. Set No. 1 cylinder at T.D.C. on its compression stroke.
11, Remove auto-tensioner and timing belt.

EM-15



TIMING BELT

Inspection
Visually check the cotdition of timing belt.
Replace if any abnormality is found.

le Damaged camshatt/crankshatt oit seal

Hem to check Problem

‘Tooth is broken? je Camshatt jamming
tooth root is cracked. le Distributor jamming

serasasal

Back surface is
cracked/worn.

semaesa

J» Tensioner jamming

1e Overheated angine
|# interference with belt cover

Side surface is worn

e Belt corners are worn and round.

le Wicks are trayed and coming out, —_—_seMas6a]

'# Improper installation of belt
j@ Maltunctioning crankshaft pulley ptate/timing

bett plate

Teeth are worn

_— —
Rotating direction

je Canvas on tooth face is worn down.
le Ganvas on tooth is Hutty, rubber layer is worn

down and faded white, or wet is worn down

and invisible, SESA997A

le Poor belt cover seaiing

1s Coatant leakage at water pump

1s Camshatt not functioning properly
Js Distributor not functioning properly

ls Excessive beit tension

OilyCootant or water is
stuck to belt.

1» Poor oil seating
Je Coolant leakage at water pump

le Poor belt cover sealing

EM-16



TIMING BELT

inspection (Cont'd)
AUTO-TENSIONER

Check for oil feaks from pusher rod and diaphragm

“Tensioner
pulley

Installation
1. Confirm that No. 1 cylinder is set at T.D.C. on its compression stroke.
2. Align matching marks on camshaft and crankshaft sprockets with aligning marks on rear belt cover

and oil pump housing.
3. Remove ail spark plugs.

Asigning mark .Aligning mark V Atigring mark

\ aie wn, hori
/{

pos, idler pulley - Intake
A ‘ 7 camthaty

Exhaust |
camsheft

sprocket

esacamshatt ;
sprocket

on

ee

‘Auta-tersioner ¥

kshett uy

EM-17



TIMING BELT
Installation (Cont'd)

A rom (0.16 in} 4, Check clearance between tensioner arm and pusher of
.< Rod auto-tensioner is 4 mmm (0.16 in).

Pusher". 7 Tensioner if not, adjust it in a suitable vise, and then insert stopper
am bolt into tensioner arm in order that clearance does not
_- Auto change.

tensioner When adjusting clearance, do not push tensioner arm with stop-
per boll fitted because It will damage thread portion of stopper
bolt.

5. instafl auto-tensioner and tighten nut (®) and bolts (@,
®) slightly by hand

a Set timing belt.

Ensure tIming belt and sprockets are clean and tree from oi! or water. Do not bend of twist timing
belt.
Align white {Ines on timing belt with matching mark on camshaft sprocket and crankshaft sprocket.
Paint arrow on timing belt towards the front.

bd
os

“Exhaust carnshatt
‘sprocket

cogs

BEMGQIE



Push with approx,
1877 B14 N 16.9 -B3 kg, 18.2-198.31m)

SEMITEC!

8-10 2.3 ,
40.5030) 10.08..0.12) Unit: mm lint

Erode!

TIMING BELT
Installation (Cont'd)
7. Push auto-tensioner slightly towards timing belt to prevent

belt from slipping.
While pushing, turn crankshaft 10 degrees clockwise and
tighten nut (@)) and bolts (@, @) to 16 to 21 N-m (4.6 to 2.1
kg-m, 12 to 15 ft-lb}.

At this time, do not push auto-tensioner hard or belt will be
adjusted too tightly.

8. Turn crankshaft 120 degrees counterclockwise.
9. Turn crankshaft clockwise and set No. 1 cylinder at T.D.C.

on its compression stroke,
10. Loosen nut (@) and bolts (2), @) 1/2 turn,

+1. Push the end of pusher with approx. 67.7 to 81.4 N (6.9 to 6.3
kg, 15.2 to 18.3 Ib} force using Tool (push-pull gauge) and
tighten nut (D) and boits (®, @) to 16 to 21 N-m (1.6 to 2.4
kg-m, 12 ta 15 ft-lb)

H deflection of timing belt exceede specification in procedure
15., change applied pushing force.

12. Turn crankshaft 120 degrees clockwise.
13. Turn crankshaft 120 degrees counterclockwise and set No.

1 cylinder at T.D.C, on its compression stroke.

14. Prepare a suitable steel plate as shown.

EM-19



TIMING BELT

&
/

Auroransioner

SEFO<?I

SEFOAO}

installation (Cont'd)
15.
(3) Set plate on each position of timing belt mid-way between

pulleys as shown.
(2) Push it with 49 N (5 kg, 11 Ib) force using Too! (push-pull

gatige) and check deflections,
Deflection:

5.5 + 6.5 mm (0.217 - 0.256 in} or the average of
each portion
@+@O+O+6

4
Is 5.5 - 6.5 mm (0.217 - 0.256 in)

H not within specification, repeat procedure from step 7 through
step 15.

16. Confirm auto-tensioner fixing nuts and bolts are tightened
to 16 to 21. Nm (1.6 to 2.1 kg-m, 12 to 15 ft-lb).

@ Remove the auto-tensioner stopper boit.
*@ After 5 minutes check the projection of the rod (clearance

between tensioner arm and pusher) stays at 3.5 to 5.2 mm
{0.138 to 0.205 in).

18. Check the proper installation (no slip or misplacement} of
timing belt at each position as shown.

19. Install timing beit covers.

EM-20



OIL SEAL_ REPLACEMENT

intake manifold

‘Velve spring
seat

Unit: mm tint

17.420
.3 

(0.67320
,012)

See %C)

Engine Engineinvige outside

Oi weal Tip- Dust seal tip

SEMTISA|

VALVE OL. SEAL
1, Remove intake manifold collector and valve cover.
2, Remove timing belt, camshaft sprocket and rear belt cover.
3. Remove camshaft brackets, camshaft and valve lifter.

4. Remove valve spring using Tool or a suitable tool.
@ Piston concerned should be set at T.D.C. to prevent vaive

from falling,
5. Pry out valve oil seal.

@

seat,

Olt. SEAL INSTALLATION DIRECTION

EM-21

Apply engine oil to new valve oil seal and instalt it.
@ Before installing vatve oil seal, install inner valve spring



Ol. SEAL REPLACEMENT

8715310000

SEMI3aCAl

CAMSHAFT OIL SEAL
1. Remove timing belt and camshaft sprocket.
2. Remove rear belt cover and camshaft oit seal.
Be careful not to scratch camshaft.

3. Apply engine ofl to new camshaft oil seal and install it using
Tool of a suitable tool.

FRONT OIL SEAL
+. Remove timing belt and crankshaft sprocket.
2, Remove oil pan and oil pump assembly.
3, Remove front oi! seal trom off pump body.

4. Apply engine off to new oi! seal and install it using Tool or
@ suitable tool.

REAR OIL SEAL
1. Remove flywheel or drive plate.
2, Remove rear oil seal from retainer.
Be careful not to scratch crankshaft.

3. Apply engine oil to new oif seal and install it using Tool or
@ Suitable tool.

EM-22



THROTTLE CHAMBERS

installation
The Intention of this instaflation and adjustment procedure is to
assure accurate synchronization of the throttle chamber open-
ing points.

Acestdeum unit

\
\ Throttle chamber

aight side) Throtte chamber

{Lets side}
<

1. Install accel-drum unit and throttle chambers (right side and
left side).

Tightening order:

MH OD+@O+ Oo:
9-11 N-m (0.9 - 1.1 kg-m, 6.5 - 8.0 ft-lb)

QOd+D- Oe
48 - 22 Nem (1.8 - 2.2 kg-m, 13 - 16 ft-Ib}

8) @ + @ -» ©: Tighten by hand
M@®- Oo:

5 Nem (0.5 kg-m, 3.6 ft-lb)
8 @-@- ©:

20 Nem (2.0 kg-m, 14 ft-lb)

@ When tightening bolts, free accel-drum unit so that drum
unit is left under its own weight. Do not apply external force
to accel-drum unit.

@ When replacing throttle chambere only, you need not
perform procedures (3), (4) and (5).

@ Before installing each throttle chamber, confirm that stop-
per wire is installed in hole of rod pin.
If net, install suitable wire,
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THROTTLE CHAMBERS
Installation (Cont'd)

Adjusting screw

‘Stopper wire ee

Joint lever
[Lett side

2. Pull out stopper wire of right side throttte chamber in order
to secure right side joint lever.

C—O 3. Loosen left side throttle chamber lock nut and back off= — TM adjusting screw until there is clearance between the screw
and joint lever.

4. Set dial gauge on joint jever and set indicator to zero.
Confirm that bottom end of adjusting screw is not in contactf Adjusting screw

/ with joint lever of accelerator drum unit.heck nut

Acost-drum
unit Throte

af charber
doint 1 “Stopper {Late sidet
fee wire semesoc}

“} 5. Pull out left side throttle chamber stopper wire from rod pin.

EM-24



THROTILE CHAMBERS
Installation (Cont'd)
6 Turn adjusting screw until dial gauge indicator is within the

following range.
Range: 0.07 - 0.13 mm (0.0028 - 0.0051 in)

Then tighten lock nut.
7. Sonfirm that the dial gauge indicator is still within the above

range.

EM-25



CYLINDER HEAD

‘Valve cover (Intake)

‘Ornament cover

— Valve coverJ textaust

© 19-28 (16-25, 12. aN 7 Cylinder head boltOh eo. 118 10.92-1.2,87-6.271- cy
Refer to “ineuattetion’”\ Valve tieningintake side, —_eCO \ valve

é ‘Can — Cyliewier head (Left side}
ee

i ABo \ of Rubber plug
Pe

ae

Hydraulic %
, a,

5

vehi “cumtan

\

y

ayValve seat _- - Ne ay
\e

PF) 90-118Front ol sa! 8 raed
67-871\ ‘ee Ty Og" {1.4-4.9, 10-14) or

123-132 oe_ 13.6, 90-98} valve > >
A exnaus ride

Vawe out 1001Valve spring seat nwa eulie valve fitter
vate catervaive wring

Valve spring retainer

©) - EZ Aoviy tiauis gasker.
©); Nem thom, tab)

+: After installing gazket, cut off
any lose ends,

SERE2OC
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CYLINDER HEAD

CAUTION:
# When installing sliding paris such as camshaft, camshaft

bracket and oll seal, be sure to apply new engine olf on
their stiding surfaces.

« When tightening cylinder head bolis, intake camshaft
sprocket bolts and camshaft bracket bolts, apply new
engine oil to thread portions and seat surfaces of bolts.

® Before removing camshaft brackets, identify each one with
@ punch mark so that they may be reinstalled in their
original positions.

@ Bo not pul hydraulic valve lifters upside down, otherwise
air will enter valve lifter, causing it to make a noise.

« Do not disassemble hydraulic valve lifter.
« = Atiach tags to valve lifters so ae not to mix them up.
@ Valve litters shoutd be immersed in engine oll.

Removal
1. Remove intake manifold collector.

2. Remove injector pipe assembly.

3. Remove valve covers.
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manifotg

SEMr77C}

CYLINDER HEAD
Removal (Cont'd)
4. Remove timing belt.

Refer to “Removal” of TIMING BELT.
5. Remove idler pulley and its stud bolt.

6 Remove intake manitoid

7. Disconnect front exhaust tube from exhaust manifold.
8 Remove cylinder head with exhaust manifold.
Cylinder head bolts should be loosened in two or three steps.

Disassembly
1. Remove exhaust manifold from cylinder head.
2. Remove camshaft sprockets
3. Remove timing bei rear cover.

4, Punch an identification mark on each camshaft bracket.
§. Remove camshatt brackets.
Bolts should be loosened in two or three steps.
Before removing camshaft, measure camshaft end play.
6. Remove oil seals, camshafts and hydraulic valve (lifters.
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Suitable toot

CYLINDER HEAD
Disassembly (Cont'd)
7. Remove valve springs with Tool or a suitable tool,

8. Pry out valve oil seals.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:

Less than 0.1 mm (0.004 in}
if beyond the specified limit, replace it or resurtace it.
Resurfacing limit:
The resurtacing limit of cylinder head is determined by the
cylinder block resurtacing in an engine.
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)

After resurfacing cylinder head, check to make sure that
camshaft rotates freely by hand. If resistance Is felt, cylinder
head must be replaced.

Nominal cylinder head height from camshaft center:
169.5 - 169.7 mmm (6.673 - 6.681 in)
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CYLINDER HEAD
Inspection (Coni’d)
CAMSHAFT VISUAL CHECK
Check camshatt for scratches, seizure and wear.

CAMSHAFT RUNOUT
1. Measure camshaft runout at the center journal

Aunout (Total indicator reading):
Limit 0.1 min (6,004 in)

2. if it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT
1. Measure camshaft cam height.

Standard cam height:
40.405 - 40.595 mm (1.5907 - 1.5982 In)

Cam wear limit:
0.15 mm (0.0059 in)

2. if wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE
1. Instalt camshaft bracket and tighten bolts to the specified

torque.
2. Measure inner diameter of camshaft bearing.

Standard inner diameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshait journal.
Standard outer diameter;

27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. If clearance exceeds the limit, replace camshaft and/or

cylinder head.
Camshatt journal clearance limit:

0.15 mm (0.0059 in)
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CYLINDER HEAD
Inspection (Cont'd)
CAMSHAFT END PLAY
1. Install camshaft in cylinder head.
2, Measure camshaft end play.

Camshalt end play:
Standard

0.03 - 0.08 mm (0.0012 - 0.0031 in)

VALVE GUIDE CLEARANCE
1. Push vaive stem out so that its end is even with valve guide

height. Measure valve runout by moving valve.
Valve deflection limit (Dial gauge reading):

0.2 mm (6.008 in)
N Hf it exceeds the limit, check valve to valve guide clearance,

a. Measure vatve stem diameter and vaive guide inner diam-
eter.

b. Check that clearance is within specification,
Vaive to valve guide clearance limit:

0.40 mm (0.0039 in}
c. Hit exceeds the limit, replace vaive or valve guide.

VALVE GUIDE REPLACEMENT

1. To remave valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press funder a 20 kN (2¢,2.2 US
ton, 2.0 Imp ton) pressure] or hammer and suitable tool.
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CYLINDER HEAD
Inspection (Cont'd)
3. Ream cylinder head valve guide hole,

Valve guide hole diameter
(tor service parts):

Intake and Exhaust
10.175 - 10.196 mmm: (0.4006 - 0.4014 in)

4. Heat cylinder head to 150 to 160°C (302 fo 320°F) and press
service valve guide onto cylinder head.

Projection “¢*:
15.1 « 15.3 mm (0.594 - 9.802 in}

5. Ream valve guide.
Finished size:

intake and Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 In)

VALVE SEATS
Check valve seats for evidence of pitting at valve contact
surface, and reseat or replace if it is worn excessively.
@ Before repairing vaive seats, check vaive and valve guide

tor wear. if they have worn, replace them. Then correct
vaive seat.

@ Cut with both hands to assure a uniform surface.
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CYLINDER HEAD
Inspection (Cont'd)
REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses. The machine depth stop

should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.
Reaming bore for service vaive seat
‘Oversize (0.5 mm (0.020 inj}:

Intake
36.500 - 36.516 mm (1.4370 - 1.4376 in)

Exhaust
32.000 - 32.016 mm (4.2598 - 1.2605 in)

Reaming should be done to the concentric circles to vaive guide
center so that valve seat will have the correct fit.

3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S,D.S.
Alter cutting, lap valve seat with abrasive compound.
Check valve seat contact condition.No

VALVE DIMENSIONS
Check dimensions in each valve. For dimensions, refer to $.D.S,
When valve head has been worn down to 0.5 mm (0.020 in} in
margin thickness, replace valve.
Grinding allowance for valve stem Up is 0.2 mm (0.008 in) or
less,
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CYLINDER HEAD
Inspection (Cont'd)
VALVE SPRING

Squareness
1. Measure “S" dimension.

Gut-of-square:
Less than 1.8 mm (0.071 in}

2. It it exceeds the limit, replace spring.

Pressure
Check vaive spring pressure.

Pressure: N (kg, fb) at height mm {in}
Standard

$36.4 (54.7, 120.6} at 26.5 (1.043)
Limit

More than 452.79 (46.17, 101.80) at 26.5 (1.043)
If It exceeds the limit, replace spring.

HYDRAULIC VALVE LIFTER

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

2. Check diameter of valve lifter.
Outer diameter:

30.955 - 30.965 mm (1.2187 - 1.2191 in)

3. Check vaive lifter guide inner diameter.
Inner diameter:

31.000 ~ 31.020 mm (4.2205 - 1.2243 in}
Standard clearance between valve lifter and lifter guide:

0,035 - 0.085 mm (0.0014 - 0.0626 in)
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CYLINDER HEAD

; Assembly
mi 1. Install valve component parts.

, wide pitch @ Always use new valve oil seal. (Refer to OIL SEAL RE-
PLACEMENT.)

@ Instat! valve spring (uneven pitch type) with its narrow pitch
aide (painted side) toward cylinder head side.

* {Painted site) ‘SsEMos2|

@ To facilitate installation of colfet, apply a small amount of
grease to a piece of wire or a pencil and attach collet fo wire
or pencil, as shown.

|

eS

SEMESoC]

2. install camshafts as shown.
Kaoek pins

e Exhaust camshaft (left side) has spline for crank angie
sensor.

@ When installing vaive timing contrai solencid valves, apply
liquid gasket as shown.

— ; JValve timing contrat Liauid pe?
solenoid vaive wset |
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CYLINDER HEAD
Assembly (Cont'd)
3, Instatt camshaft brackets.
Tighten camshaft bracket bolts gradually in two or three stages.

When installing front side camshaft brackets, apply liquid
gasket as shown.

4. Apply engine oif to camshaft oii seal lip and install it in
place.

Always use new camshaft oil seal.
5. Install rear timing belt cover.
6. Install camshaft sprockets.

When tightening bolts, fix camshaft to prevent it from rotating.

Installation
1. Set No. 1 piston at T.D.C. on its compression stroke as

follows:
{1} Align crankshaft sprocket aligning mark with mark on cil

pump body.

{2} Align camshaft sprocket aligning mark with mark on timing
belt rear cover.
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CYLINDER HEAD
installation (Cont'd)
2, Install cytinder head with new gasket.
© Be sure to install washers between bolts and cylinder head.
@ Do not rotate crankshaft and camshaft separately, or valves

wilt hit piston heads.

3. Tighten cylinder head bolts in numericat order.
@ = Tightening procedure
(1) Tighten ail bolts to 39 N-m (4,0 kg-m, 29 ft-lb).
{2} Tighten all bolts to 123 N-m (12.5 kg-m, 90 ft-lb).
(3) Loosen ali boits completely.
(4) Tighten ail bolts te 34 to 44 Nem (3.5 to 4.5 kg-m, 25 to 33

ft-lb).
{5) Turn bolts 68 to 78 degrees (L,), 60 to 70 degrees (L,)

clockwise or, it an angle wrench is not available, tighten all
bolts to 123 Nom (12.5 kg-m, 90 ft-lb).

(6) Tighten bolts (@ ) as shown to 10 to 12 N-m (1.0 to 1.2 kg-m,
T to 9 ft-lb).

4, install vaive covers.
When installing exhaust side vaive covers, apply liquid
gasket as shown.

5. Install remaining parts.
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TURBOCHARGERS

Removai

RIGHT SIDE UNIT
4. Remove right part of cow! top.
2. Remove battery.

3. Remove air intet hose and pipe
4. Disconnect lower pipe from turbocharger unit

5. Remove A.
valves.

6. Disconnect exhaust gas sensor harness connector.

. bracket with wiper motor and solenoid

sEMrR6C|

7. Remove turbocharger water hoses, and disconnect turbo-
charger oil intet tube.

& Remove two bolts fastening pre-catalyst to turbocharger
unit.

o Remove the following parts;
oil pressure switch,
oil filter,
turbocharger oi! return tube,
front exhaust tube,
pre-catalyst

}G. Disconnect off hose from oil filter bracket, and turbocharger
water tubes from turbocharger unit.

mee
ee

Frant exhaust
wa a

tube pC Front

ft ate
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TURBOCHARGERS

Removal (Cont'd)
11. Remove rod pin of wastegate valve actuator.
12. Remove oil filter bracket.

13, Unbend locking plates for fastening nuts of turbocharger
unit,

14. Remove turbocharger unit

LEFT SIDE UNIT
1, Remove brake master cylinder and brake booster.
2. Disconnect exhaust gas sensor harness connector.

3, Remove air inlet hose and pipe.
4, Disconnect lower pipe from turbocharger unit.

8. Disconnect water tubes.
6, Remove two bolts fastening pre-catalyst to turbocharger

unit,
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TURBOCHARGERS

Removal (Cont'd)
7. Remove front exhaust tube and pre-catalyst.
8. Disconnect steering lower joint.

9. Remove turbocharger oil return tube and water tubes.
10. Disconnect E.G.A. tube and actuator bracket of turbo-

charger wastegate valve,

41. Remove manifold cover and fastening nuts.
12. Remove turbocharger unit with exhaust manifold.
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TURBOCHARGERS

inspection
Proceed the following checks. If N.G., replace turbocharger
units.

Check for cracks,

Check for leaks,

af

Actuator

Compressor wheel — ‘Turbine wheel

K ii Compressor housing “St /
Center housing L Turbine housing

SEMTIEC.

OIL AND WATER TUBES
Check tubes for clogging.

ROTOR SHAFT

1. Check rotor shaft for smooth rotating.
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TURBOCHARGERS
Inspection (Cont'd)
2. Check rotor shatt for carbon deposits.

3. Measure runout of rotor shaft.
Runout (Total indicator reading):

0.056 - 0,127 mm (0.0022 - 0.0050 in)

4, Measure end play of rotor shaft.
End play:

0.013 - 0,096 mm (0.0005 - 0.0038 in)

TURBINE WHEEL
Check turbine wheel for the foffowing:
e OF
@ Carbon deposits
@ Deformed fins
® Contact with turbine housing

COMPRESSOR WHEEL
Check compressor wheel for the following:
« OF
@ Deformed fins
@ Contact with compressor housing
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TURBOCHARGERS

inspection (Cont'd)
WASTEGATE VALVE
Remove rod pin and check wastegate valve for cracks, defor-
mation and smooth movement.
Check vaive seat surtace for smoothness.

SEMBAC|

WASTEGATE VALVE ACTUATOR
Apply air pressure to wastegate valve actuator and check it for
smooth movement.
@ Do not keep applying air pressure to the actuator.

@ The alr pressure should be in the range of 78 to 88 kPa (0.78
to 0.88 bar, 0.8 to 0.9 kg/cm’, 11 to 13 psi).
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INTERCOOLERS

Removal
1. Remove front part of front fender protector.
2. Remove reservoir tank (left intercooler service only).

3, Remove front combination amp.

4. Remove bolts fastening intercooler and front iniet cover.
capeFrem intet

Intercooler

we N 5. Remove inlet and outlet hoses.
~ N 6. Remove intercooler unit.

BA infer hose
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ENGINE REMOVAL

Slinger

i 27 (2.8, 20)

43-55
{4.4-6.6, 32-41)

Si ‘ Lk M98
6.8 - 6.8, 44 - 49}

(5) 3-35
(44.5.8, 32-41)
(jas -46ra (36-486, 28-33)

3
Dynomic damper
(M/T model aniy}

Chwt 62-7
(6.3 - 0.0, 46-68)

A 59-75
(6.0-7.6, 43-55

(0. feo thoen, feb)

SEMEZIC
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Caoting fan
and coupting

ENGINE REMOVALNRE gunner

WARNING:
Situate vehicie on a flat and solid surface.

b. Place chocks at front and back of rear wheels.
¢. Do not remove engine unfil exhaust system has completely

cooled off. Otherwise, you may burn yourself and/or fire
may break out in fuel tine.

d. For safety during subsequent steps, the tension of wires
shoutd be slackened against the engine.

@, Before disconnecting fuel hose, release fuel pressure from
fuel fine.
Refer to “Releasing Fuel Pressure” in section EF & EC.

Be sure to hoist engine and transmission in a safe manner.
g. For engines not equipped with engine slingers, attach

Proper slingers and bolts described in PARTS CATALOG.

CAUTION:
® When lifting engine, be careful not to strike adjacent parts,

especially accelerator wire casing, brake fines, and brake
master cylinder.

@ = Inhoisting the engine, always use engine slingers in a safe
manner.

M/T model
1. Remove engine under cover and hood.
2. Drain coolant from both cylinder biock drain plugs, and

radiator drain cock.
3. Drain engine oit from drain plug of off pan.
4, Remove vacuum hoses, fuel tubes, wires, harnesses and

connectors and so on.
5. Remove front exhaust tubes and propeller shatt.

6. Remove radiator.
7. Remove drive belts, cooling fan and coupling.
8 Remove P/S oil pump, alternator, A/C pump trom engine,

and starter motor, and clutch operating cylinder.

8. Disconnect A/C tube clamps as shown.



ENGINE REMOVAL
MIT model (Cont'd)
10. Disconnect steering column !ower joint.
11, Remove tension rod fixing bolts irom both sides.
12. Loosen transverse link bolts on both sides.

/ a
Transverse _
fink —

f O76) 13. Seta suitable transmission jack under suspension member.
@ At this time, hoist engine with engine stinger.
14, Remove suspension member fixing bolts.
15. Remove engine mounting bolts from both sides and then

slowly lower transmission jack.

seme27¢|
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ENGINE REMOVAL
M/T model (Cont'd)
16. Remove engine with transmission as shown.

SEMB7IC.

A/T model
1. Perform the same procedures (1 to 8) as tor M/T model.
2. Remove transmission from vehicle.
Refer to AT section.
3. Haist engine with engine stingers and remove engine

mounting bolts from both sides.

4. Remove engine from vehicle as shown.

EM-48



CYLINDER BLOCK

Phas. 26 (21-27, 18- |

Detonation sensor pr Sasetee i JF Rear oi seat retainer
* { / Rear oi! seat‘eylinder block fof Oo ear tl seat 6&9

“ eaeere
(0.58 -0.73,
48-83)

Si pump assambly

Front oil seal 629

we: (O] oa-83
(0.84 - 0.85, 4.6 - 8.41,ma: [O} 22-29 A
(2.2- 3.0, 16- 22)

Piston tings —t

Ryes 2325-96, 69-6017

Piston —.inoapin ,.
sree sng ag
Connerting
rod bushing — 

Fiywheet oF
: 

dria plate

Connecting -Connecting cs > Rear plate
Rafer to “Assembly”.

Main bearing beam

. . . 
Wy 83-a3TG} 90- 100 (9.2 - 40.2, 67- 74) eg (0.84 -0.35,4.6-6.15

On8 I,

asker 6%
Oil strainer 7 A

Pjis-25 |
198-23, 12 - 18)-- , Jn) Bd Liquid gasket

Git pan

a
Gasket 9 } |

Ples-sa(0.84. 0.85, 4.66.1} imo
sd Avoy liquid gonkst, ope)

(2 sm kegm, fb} {3.0 - 4.0, 22- 29}

‘SEMB220
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CYLINDER BLOCK

CAUTION:
@ = When installing sliding parts such as bearings and pistons,

‘be sure to apply engine off on the sliding surfaces.
@ Place removed parts such as bearings and bearing caps in

thelr proper order and direction,
e@ When tightening connecting rod bolts and main bearing cap

bolts, apply engine oil to thread portion of balts and seating
surface of nuts.

ne en DisassemblyaS hen | KV19106500
t uy i PISTON AND CRANKSHAFT
ts a 1. Place engine on a work stand.Vian M S 2. Remove timing belt.| Pa f 3. Drain coolant and remove water pump.

i 4. Drain off.Ib \e > 5. Remove oil pan, oil pump and rear oi! seal retainer.\¢ 5 KV 108 10007- 6. Remove intake manifold collector, intake manifold and
. cytinder head,

$¥08018000

7. Remove pistons.
® When disassembling piston and connecting rod, remove

Snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

seMr7ec|

8. Remove bearing cap and crankshaft.
e@ Before removing bearing cap, measure crankshaft end

play.
Bolts should be loosened in two or three steps.

inspection

| PISTON AND PISTON PIN CLEARANCE
| @ Confirm the fitting of piston pin into piston pin hole by

checking if it can be pressed in smoothly by finger pressure
at room temperature.

1, Measure inner diameter of piston pin hole “dp"'.
Standard diameter “dp”;

21.987 - 21.999 mm (0.8656 - 0.8661 In)

Sem496|
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CYLINDER BLOCK
Inspection (Cont'd)

} 2. Measure outer diameter of piston pin “Bp”
Standard diameter “Dp”:

21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.

dp - Bp = -0,004 fo 0 mm (-0.0002 to 0 in)
If #t exceeds the above value, replace piston assembly with pin,

wee US
PISTON RING SIDE CLEARANCE

Side clearance:
Tap ring

0,040 - 0.073 mm (0.0016 - 0.0029 in}
and ring

0.030 - 0.063 mm (0.0012 - 0.0025 in)
Max. limit of side clearance:

0.4 mam (0.004 in}
if out of specification, replace piston and/or piston ring assem-
bly.

PISTON RING END GAP
End gap:

Top ring
0.21 - 0.40 mm (0.0083 « 0.0157 in}

and ring
0.50 - 0.76 mm (0.0197 - 0.0299 in)

‘OH sing
0.20 - 0.76 mmm (0.0079 - 0.0299 in}

Max. limit of end gap:
1.0 mm (0.039 in)

It out of specification, reptace piston ring. if gap still exceeds the
limit even with a new ring, rebore cylinder and use oversized
piston and piston rings.
Reter to S.D.S,

CONNECTING ROD BEND AND TORSION
Bend:

Limit 0.15 mmm (0.0059 in) per 100 mm (3.94 in} length
Torsion:

Limit 0.3 mm (0.012 In) per 100 mm (3.94 in} fength
It it exceeds the limit, replace connecting rod assembly.
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Meagaving points

Semsiaa]

SEMI214

Piston grade numbber and ring set

CYLINDER BLOCK
Inspection (Cont'd)
CYLINDER BLOCK DISTORTION AND WEAR

1, Clean upper face of cylinder block and measure the distor-
tion

Limit:
0.10 ram (0.6039 in)

2. $f out of specitication, resurlace it.
The resurfacing limit is determined by cylinder head resur-
facing in engine.

Amount of cylinder head resurfacing is “A”.
Amount of cylinder biock resurfacing is “B".

The maximum limit is as follows:
A+ B = 0.2 mm (0.008 in)

3. {f necessary, replace cylinder block.

PISTON-TO-BORE CLEARANCE

Method A (Using bore gauge and micrometer)

1. Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.

Standard inner diameter:
87.000 - 87,030 mm (3.4252 - 3.4264 in)

Wear limit:
0.20 mm {0.6079 in)

Out-of-round (X ~ ¥} limit:
0.015 mm (0.0006 in}

Taper {A - B - C) Simit:
9.610 mm (0.0004 in}

if i exceeds the limit, rebore al? cylinders. Replace cylinder
block if necessary.
2. Check for scraiches and seizure. if seizure is found, hone it.

«© If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface.
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CYLINDER BLOCK
Inspection (Cont'd)
3. Measure piston skirt diameter.

Piston diameter “A”:
Refer to $.0.S.

Measuring point “a” (Distance from the bottem):
14.5 mm (0,453 in)

4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B”:

Non-turbo
0.015 - 0.035 mm (0.0006 - 9.0014 in)

Turbo
‘seMss08| 0.025 - 0.045 mm (0.0010 - 0.0018 in)

- Front mark 5. Determine piston oversize according to amount of cyfinder

= Oversize pistons are available for service. Refer to S.0.S.
6. Cylinder bore size is determined by adding piston-to-bore

clearance to piston diameter “A"
Rebored size calculation:

D=AtB-~C
where,
D: Bored diameter
A: Piston diameter as measured

SEM105| B: Piston-to-bore clearance
©: Honing allowance 0.02 mm (0.0008 in}

7, install main bearing caps, and tighten to the specified
torque fo prevent distortion of cylinder bores in final
assembly,

8. Cut cylinder bares.
@ When any cylinder needs boring, all other cylinders must

also be bored.
@ Do not cut too much out of cylinder bore at a time. Do not

cut more than 0.05 mm (0.0026 in) in diameter at a time.
9. Hone cylinders to obtain specified piston-to-bore clearance.
10. Measure finished cylinder bore for out-of-round and taper.
@ Measurement should be done after cylinder bore cools

down.

AB CRANKSHAFT

1. Check crankshaft main and pin journats for score, wear or
cracks,

2. With a micrometer, measure journals for taper and out-
of-round.

Out-of-round (X ~ Y):
Less than 0.005 mm (0.0002 in)

Taper (A ~ 8):
Teper: A-B Less than 0.005 mm (0.0002 in)

‘Outotsound : X= ¥
Seusi6a|
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CYLINDER BLOCK
inspection (Cont'd)
3. Measure crankshaft runout.

Runout (Total indicator reading):
Less than 0.10 mm (0.0039 in}

Upper main bearing — yo y+ *:Withoil rome | BEARING CLEARANCE
@ Either of the following two methods may be used; however,

method ‘'A” gives more reliable results and is preferable.
Method A (Using bore gauge & micrometer)

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

block and main bearing cap.

No. 4 SEMSZIA\

2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter “A” of each main bearing.

4, Measure outer diameter “Dm” of each crankshaft main
journal

5. Calculate main bearing clearance.
Main bearing clearance {A - Dm):

Standard
0,028 - 0.055 rm {0.0041 - 0.6022 in)

Limit
0.099 mm (0.0035 in)

Hf it exceeds the timit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-
ing.

No
@
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CYLINDER BLOCK
Inspection (Cont'd)
a.

c.

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

“EL; 0.4 mm (0.004 in)
Reter to S.D.S. for grinding crankshaft and available service
parts.

if crankshaft, cylinder block or main bearing is reused
again, measure main bearing clearance.
if crankshaft, cylinder block and main bearings are re-
placed with new ones, it is necessary to select thickness of
main bearings as follows:
Grade number of each cylinder block main journal is
punched on the respective cylinder block.

Grade number of each crankshaft main journal! is punched
‘on the No. 1 counter weight of crankshaft.

Select main bearing with suitable thickness according to
the following table.

Main bearing grade number:

=< Main journal—
grade number] 1 2

Crankshaft 7 a
journal grade number |

i) @ 1 2
10) 2 3

2H) 2 3 4
ance RuSSnONNSS SOSSUNNnCOIOOON SOR

For example:
Main journal grade number: 1
Crankshatt journal grade number: 2
Main bearing grade number = 1 + 2

=3
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CYLINDER BLOCK
Inspection (Cont'd)
Connecting rod bearing (Big end)
1. fnstall connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Tighten bolts to the specified torque.
3. Measure inner diameter “C" of each bearing.

4, Measure outer diameter Dp" of each crankshaft pin jour-
nal,

5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance (C - Dp):

Standard
6,028 - 0.048 mm (0.0071 - 0.0019 In)

Limit
0.090 mm (0.0035 in}

6. if it exceeds the fimit, replace bearing.
7. H 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
bearing”.

8. ff crankshaft, connecting rods or bearings are replaced with
new ones, it is necessary to select thickness of connecting

rod bearings as follows:
ff Sanmecting ros a. Grade number of each connecting rod big end is punched

on the respective connecting rod.

Crankshaft Na. 6 pin b. Grade number of each crankshatt pin journal is punched on
pin grade No. ~ . No. 5(For connecting SAG 7
rod beating} iy

Shinter

No.8 ox woah

=
SY

a “Crankshaft
Bin \

the No. § counter weight of crankshaft.



CYLINDER BLOCK
Inspection (Cont'd)
c. Select connecting rod bearing with suitable thickness ac-

cording to the following table.
Connecting rod bearing grade number:

a Connecting rod big
SS end grade number]Crankshatt al ° Ww

—
pin grade number

For example:
Connecting rod big end grade number: t
Crankshaft pin grade number: 2
Connecting rod bearing grade number

CAUTION:
® Do notturn crankshaft or connecting rod while plastigage is

being inserted.
@ When bearing clearance exceeds the specified limit, ensure

that the proper bearing has been installed, Then if exces-
sive bearing clearance exists, use a thicker main bearing or
undersized bearing so that the specified bearing clearance

Method B (Using “plastigage”)

| is obtained.
entaz

CONNECTING ROD BUSHING CLEARANCE (Smail end)
1, Measure inner diameter ‘'C" of bushing.

SEMIS16)

: 2, Measure outer diameter “Dp” of piston pin.
3. Calculate connecting rod bushing clearance.

© —-Dp = 0.005 - 0.017 mm {0.0002 - 0.0007 In)>
y Limit: 0.023 mm (0.0009 in)

mn OR if it exceeds the specified value, replace connecting rod bush-
X ing and/or piston set with pin.

Micrometer

SEMOD3A)
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CYLINDER BLOCK

SeM828,]

SEMT&68|

Pistonouside a] mp RON

SEMG79C|

Front mark

a
Engine front

it hole

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 te align the oil holes.
2. After driving in small end bushing, ream the bushing.

Small end bushing inside diameter:
Finished size

22.000 - 22.012 mm (0,8661 - 0.8666 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):

Flywheel (M/T model)
Less than 0.15 mm (0.0058 in}

Drive plate (A/T model)
Leas than 0.15 mm (0.0059 In}

Assembly

PISTON
1. Install new snap ring on one side of piston pin hole.

2. Heat piston to 60 to 70°G (140 to 158°F} and assembie piston,
piston pin, connecting red and new snap ring

@ Align the direction of piston and connecting rod.
@ Numbers stamped on connecting rod and cap correspond

to each cylinder.
e@ After assembly, make sure connecting rod swings

smoothly.
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With oll groove:
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CYLINDER BLOCK
Assembly (Cont'd)
3. Set piston rings as shown.

CRANKSHAFT
4. Set main bearings in their proper positions on cylinder

block and main bearing cap.

@ Confirm that correct main bearings are used.
Reter to “Inspection”.

2. Install crankshaft and main bearing caps and tighten boits
to the specified torque.

e Prior te tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial direc-
Hon.

® Tighten bearing cap bolta graduaily in two or three stages.
Start with center bearing and move outward sequentially.

e After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

3. Measure crankshaft end play.
Crankshait end play:

Standard
0.05 - 6.18 mm (9.0020 - 0.0071 in}

Limit
0.30 mm (0.0118 in}

if beyond the limit, replace bearing with a new one.
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CYLINDER BLOCK
Assembly (Cont'd)
4. instal connecting rod bearings in connecting reds and

connecting rod caps.
=©Contirm that correct bearings are used.
Refer to “Inspection”.
@ install bearings so that oil hole in connecting rod aligns

with off hole of bearing.

Align oil bole

Install pistons with connecting rods.
Install them into corresponding cylinders with Toot.
Be careful not to scratch cylinder wall by connecting rod.
Arrange so that front mark on piston head faces toward
front of engine.

03470000"
or suitable toot

r

ean
an

6. install connecting rod bearing caps.
Tighten connecting rod bearingcap nuts to the specified
torque.

©): Connecting rod bearing nut
(1) Tighten to 14 to 16 Nem

(1.4 to 1.6 kg-m, 10 to 12ft-Ib).
{2) Turn nuts 60 to 65 degrees clockwise or, if an

angle wrench ig not available, tighten nuts to
38 to 44 Nem (3,8 to 4.5 kg-m, 28 to 33 ft-lb),

6. Measure connecting rod side clearance.
Connecting rod side clearance:

Standard
6.20 - 0.35 mm (0.0079 - 0.0136 in)

Limit
0.40 mm (0.0157 in)

if beyond the timit, replace connecting rod and/or crankshaft.

REPLACING PILOT BUSHING
aati est : 1. Remove pilot bushing (M/T)/pilot converter (A/T).
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CYLINDER BLOCK
Assembly (Cont'd)
2, Install pilot bushing (M/T)/piiot converter (A/T).
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SERVICE DATA AND SPECIFICATIONS (Ss. }

General Specifications

Cylinder arrangement ve

Displacement conn? jou in} 2.966 (180,62)
Bore and stroke mm tin) 87 * 89 (8.43 x 3.27)

Valve arrangement Bone.

Firing order 12456

Number of piston rings

Compression 2

oi 1

Numbar of main bearmngs. 4

Compression ratio (Non-

furvo/Turbo) 108/85

Cylindar number

A 7,

FAORT

SEMTISA

COMPRESSION PRESSURE
Unit: kPa (bar, kolem, psi/300 rpm

cena

Compression prassure

Standard 1,285 (12.86, 13.1, 186)
Minimum 981 (9.81, 10.0, 142)
Differential limit between cyl-
inders 98 (0.98, 1.0, 14)
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SERVICE DATA AND SPECIFICATIONS (S.D

inspection and Adjustment
CYLINDER HEAD

Unit: mm fin)

Standard Lirnit
i Less than

Head surface distortion 0.05 (0.0020) © 2.008)

“ rls si center

¢
“7 H

__)
Height (norminall
169.5 - 169.7
(6.6732 - 6.6814}

Sems708

VALVE
Unit: men fin

T (Margin thickness)

SEM188

vaive head diameter “0”

Intake 34.0 - 34,2 (1.330 + 1.546)
29.5 - 28.7 {4.163 - 7.188}

Iniake 109.1 -103,3 (4.059 - 4.067)

Exhaust 103.6 - 103.8 (4.070 - 4.087)
Valve stem diameter ”

Intake 5.965 ~ 5.980 (0.2348 - 0.2354)
5.945 - 8.960 (0.2341 - 0.2346)Exnaust

Valve seat angle

intake
4518! - 4545"

Exhaust

Valve margia

intake 1.15 « 1.45 (0.0483 - 0.0571)
1.35 + 1.85 (0.0891 - 0.0660)Exhaust

Valve margin “T" fier More than 0.5 (0.020)

Valve stem eng surtace grinding
Leas than 0.2 (0.008)

Fimit

Valve clearance

Intake 0

Exhaust ro)

Vaive spring

Free height man Cin 43.1 (1.697)

$36.4 (947. 1206)
Pressure Standard — at 26.5 (1.043)

N kg, Ib} at height mm {in} 452.79 {46,17, 194.80)
Lint at 28.5 (1.043)

“Ourof square arn fie} Less than 1.8 (0.071)
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SERVICE DATA AND SPECIFICATIONS $.
Inspection and Adjustment (Cont'd)

Hydraulic valve lifter
Unit: rev fia}

30.956 - 30.965

{1.2187 - 1.2199)

31.000 - 31.020
(1.2205 - 1.2913)

8.085 - 0.085

(0.0014 - 0.0026)

Litter outer diameter

Liter guide inner diameter

Clearance between liter and iifter guide

Valve guide
Unit: my fin}

Standard Service
Vatve guide

10.029 - 10.084 10.228 » 10.234
Outer diameter 10.3948 - 0.3950) | (0.4025 - 0.4029)

Valve guide

toner diameter 6.000 - 6.078
(Finishe ize} 10.2362 - 0.2369)

Cylinder head valve 9.975 » 0.966 10.178 - 10.196
guide hole diameter (0.9927 - 0.3905) {0.4006 » 0.4074)

Interterence tit of vaive! 0,027 ~ 0.059
guide {0.0011 - 0.0023}

Standard Max. tolerance
Stem to guide clear-
ance

, 0.020 « 0.053

intake {0.0008 - 0.9021) 010
6.048 - O.073 (0.0089)

Exhaust 10.0018 - 0.0020)
0.20Valve deftection tit ~_ tooore)

te
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont'd)
VALVE SEAT

SEMS29¢

Standard

nit: mm (rn)

Service’

Cytinder head seal recess diameter (0)
In. 36.000 - 36.016 (1.4173 - 1.4179) 36.500 - 96.516 {1.4370 - 1.4976)

Ex. 31,500 ~ 31.816 (7.2402 - 1.2408) 32.000 - 32.016 {1.2508 - 1.2605)

Valve seat interference tit

Vaive seat outer diameter (D.]

0.084 - 6.112 10.0032 - 0.0044)

36.097 - 36.113 11.4211 - 1.4218)

31.580 - 91.506 {1.2493 - 1.2438}

0.084 - 0.096 {0.9025 - 9.0038}

36.597 - 36.613 (1.4408 - 1.4415)

32.080 - 32.098 (1.2630 - 1.2638)

Valve seat nner diameter (2,)
29.B5 - 30.15 (1.1752 - 1.1870)

Height (H)

5. 0 {0.282 - 0.258}

5.8 - 6.0 (0.282 - 0.286)

Face angie (8)

24,36 - 24.65 (0.9587 - 0.9705)

5.35 5.48 (0.2108 - 6.2148)
59-600 (0.282 - 0.236)

Face outer diameter 10)
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Avaitable piston

SERVICE DATA AND SPECIFICATIONS (S.D.S.
Inspection and Adjustment (Cont'd)

PISTON, PISTON RING AND PISTON PIN

Unit: mm Gn}

SEMEOIB

Piston skirt diameter "A’

Standard

Grade Ne. 1

Grade No, 2

Grade No. a

0.28 (0.0098) over-
size (Service)

0.60 (0.0197) over.
size (Service)

88.975 - 36.985 (5.4242 - 3.4246)

86.965 - 88.905 (2.4248 - 3.4250)

86.995 - 87.006 (3.4250 - 3.4254)

87.225 - 87.275 (3.4340 - 3.4360)

87.475 - 87.528 (3.4439 - 3.4850)

"a dimension 41.8 (0.453)

Piston pin hole diameter 24.987 ~ 21.698 (0.2656 - 0.8661)

Piston clearance to cylin«
der block

Noaaurbo

Turbo

8.018 - 0.038 (0.0008 - 0.0014),

0.025 - 0.048 (0.0010 - 0.0078)

Piston ring
Unit mm Gn)

Standard tami

al (0.0016 - 0.0029)
~ 0.4 (0.004)

2nd 0.030 - 0.083
(0.0012 - 0.0025}

End gap

Bf 027-046
° {0.0083 - 0.0457)

0.50 - 0.76

ine 10.0797 - 0.0200) 1.0 (9.039)
8.20 - 0.76

Piston pin
‘Unit: eran tiny

TEU EEE eeenee

Piston pin cuter
dameter

21.989 - 22.001 (0.8657 - 0.8682)

interference fit of
piston pin to piston

0 - 0.004 (0 - 0.0002)

Pision pin to con
necting cod bushing
clearance

0.005 - 0.017 (6.0002 - 0.0007)

"Values measured at ambient temperature of 20°C (68F)

CONNECTING ROD
Unit: mire din)

tt

Center distance 154.1» 184.2 (6.067 - 6.071)

Bend [per 100 (3.94)}

Torsion Iner 100 (3.94)]
Limit

0.15 (0.0059)

0.3 (0.012)

Piston pin bushing In-
ner diameter”

22.000 - 22,012 (0.8661 - 0.8866)

Connecting rad big end|
Inner diameter

58.000 - $9.013 (2.0866 - 2.0871)

Side clearance

Standard

Limit

0.20 - 0.96 (8.0079 - 0.0138)

6.60 (0.0187)

“ARer installing in conwecting rod
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SERVICE DATA AND SPECIFICATIONS (S.D.S.
Inspection and Adjustment (Cont'd)

CAMSHAFT AND CAMSHAFT BEARING
Unit: mm gn}

Valve timing

Wear timit ot camheight 0.78 (0.0059)
"Total indicator reading

&
SA

. S

e
£
s

aS ewsz0
Unit: degreeSEMSOuM aes

Staedard Max. tolerance Modal}? b iG a 8 '
Camshatt journal to 6.048 - 0.086 vGsoDETT

bearing clearance (0.0018 ~ 0.0004; 15 6.0058 Ar ae mol lL
Inner diameter of cam- 28,000 - 28.021 Oiners 248 248 8 3 bia
shatt bearing {1.4024 - 1,032}

‘Outer diameter of 27.995 - 27.955
camshaft journal (1.0998 - 1.1008) 7

Camsnatt runout Less than
many 0.04 (0.0018) 8-1 (0.006)

0.03 - 0.08Camsnatt end play (0.0012. 0.0081) -

eter

‘Cam height “A”

intake
40.408 - 40 595 (1.5907 - 1.5982)

Exhaust
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SERVICE DATA AND SPECIFICATIONS (S

inspection and Adjustment (Cont'd)
CYLINDER BLOCK

Unit: men Gin

Surface tlatnesa

Standard Less than 0.03 (6.0012)
Limit 0.10 (0.0039)

Cylinder hore

inner diameter

Standacd

Grade No.1 87.000 - 87.010 (3.4262 - 3.4256)

Grade No. 2 ‘87.010 - 87.020 (2.4256 - 3.4260)

Grade No. 3 87.020 - 67.030 (3.4280 - 3.4264)

Wear limit 0.20 (0.0079)

CRANKSHAFT
Unit; mm Gin}

Main journal dia. “Om”

Grade No. & 62.967 - 62.975 12.4796 - 2.4793)

Grade No, 1 62.960 - 62.967 {2.4787 - 2.4790)

Grade No. 2 62.951 - 62.959 (2.4784 - 2.4787)

Pin journal dia, “Dp”

Grade No. B 49.968 ~ 49.974 (1.9672 - 1.9675)

Grade No. 4 49.962 - 49,968 (1.9670 - 1.9672)

Grade No.2 49.956 - 49.982 (1.9867 - 1.9670)

Center distance

Gutof-round (X ~ ¥}

4247 ~ 41.53 (4.6927 ~ 1.6350)

Standard Lass than 0.005 (0.0002)

Taper (A - 8)

Standard Lass than 0.005 (0.9002)

"Runow (TLR)
Standard Less than 0.10 (0.0039)

Free end play —
Standaré 0.05 - 0.18 (0.0020 - 0.0071)

Limit 0.30 (0.0118)

Less than 6.015 (0.0006)

Less than 6.010 10.0004)

Oubof-round (xX ~ ¥}

Taper {A ~~ C)

Main journa’ inner di
ameter

Grade No. 0 86.645 - 66.654 (2.6238 - 2.6242)

Grade No. 1 66.654 - 66.685 (2.8242 - 2.6245)

Grade No.2 86.663 - 66.672 (2.8245 - 2.626)

Difference in inner
diameter between

cylinders

Standard Less thar 0.05 (0.0020)

SEES

EMIS
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SERVICE DATA AND SPECIFICATIONS (S.D.S.
Inspection and Adjustment (Cont'd)

AVAILABLE MAIN BEARING No. 4 main bearing

Upper mein beering
(ith oil groove! No. 1*

No. 2° oS FRONT
No. 3°

No. 4* AN

“Ye GS*

+1 With aif groove

No.3

No.4 Lower main bearing
(Without oif groovel

SeMsaTA

No. 1 main bearing

Grade Thickness "T” —Wieth “W" —dentification
umber men (in) mom tin} salon

oars : cary Black

1 orton brown

; oars : 720) cose : be Green
2 oreo vag Yoltow
4 area cov ue

No. 2 and 3 main bearing

Grade Thickness “T" Widin “we Identification
number mm (in} ram (jay ‘color

© gaons-o0rin stack
‘ tort? : oar Brown

2 wore oot Velo
4 1.833 - 1.837, Blue

{0.0722 - 0.9723}

Grade Thickness “T" Identificationnumber mam (in) color
$617 - 1824

8 {0.0715 - 0797) Black
1 1821 - 1.625 Brown

(0.6777 - 0.0779)

1.828 - 1.829.
a (.0rse - 0.0720) Green

1.829 - 1.833
ve8 (0.0720 - 0.07225 ‘ellow

1.833 - 3.837
4 (0.0722 - 0.9723) Bive

Undersize
Unit: mm fin}

Main journat
Thickeknass diameter a

Grind so that bearing
lciearance is the speci

lied vatue.

0.25
10.0088)

1.948 - 1.956

(0.0767 - 0.0770)

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing

Grade number Thickness “°F” Wentitication
tm Gn) calor

1.496 - 1.499)

° (0.0589 - 0.0590) No paint
4 1.499 - 1.502 brown

10.0500 - 6.0891)

1.502 ~ 1.905

° (0.0891 - 0.0593} Green
1,505 - 1.508

s (0.0583 - 0.0584) Yeltow
Undersize

Unit: men in}

[Crank pin journal diam.

eter “Dp”
Thickness

0.08 1.540 - 1.548

(0.0806 - 0.0609)

1.860 - 1.568
(0.0514 - 0.9617}

1.625 - 1.633

(0.0640 - 0.9643)

[Grind so Inat bearing
lolearance is the speci
fied vaiue.
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SERVICE DATA AND SPECIFICATIONS (S. ]
Inspection and Adjustment (Cont'd)

TURBOCHARGER
Unit: men fin)

Rotor shaft

Runout (TLR 0.056 - 0.127 (0.0022 - 0.0050)

End play 0.03 - 0.086 (0.0005 - 0.0038)

"Total indicator reading

MISCELLANEOUS COMPONENTS
‘Unit: ema fin}

Ftywheet

Runout {T.R.]° Lass than 6,16 (0.0059)

“Total iedicator reading

Bearing clearance
‘Unit: mm (in)

Main bearing clearance

Standard 0.028 - 0.085 {0.0041 - 0.0022)
Lirnit 1,090 (0.0035)

Connecting red bearing

clearance

Standard 9.028 - 0.048 {0.0011 - 0.0019)
Limit 9.080 (0.0038)
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