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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
[Kant-Moare No.)
Tool name

Dascription

STO05015000
¢t -
Engine stand
assernbly

{)$T05011000
{ -
Engine stand
@STDEDTEOOO
{ -
Base

Disasserniling and assembling

KV10106500
i -
Engine stand shaft

KNV10110001
| -
Engine sub-
artachment

ST10120000
{J24238-01}
Cylinder head bodt
wrench

Loasening and tightening
eylinder bead bolt

KV10110600

Disassambling and assembling

(133986) 3 valve componients
Valve spring

comprasscr

Kv 10107501 installing valve oil seal

{ - 1
Valve ol seal drift
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Tool number
IKent-Meore No.)
Toal name

Description

K¥10110300

« - ]

Piston pin praess stand
assembly

(1) KV10i 10310
{ -
Cap

(@ KV10110330
{ - 1
Spacer

(3) ST13030020
[ -
Press stand

{4) ST13030030
i - 1
Spring

() KV10110340
¢ - 1
Drift

®KVi10110320
¢ -
Cantar shaft

Disassembling anct assembling
piston with connecting rod

EMO3470000
{J8037)
Piston ring compressor

Installing piston assernbly into
cytinder bore

ST 16610001
{423907)
Pilot bushing puller

Removing ¢rankshaft
pilot bushing

:(V1011T‘:00 Removing cil pan
Seal cutter
WS39930000 Pressing the tube of liquid

{ -
Tube presser

frasket

EM
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PREPARATION

Tool name

Description

Spark plug wrench

o

18 mm
10.63 in)

—

Rernoving and
installing spark plug

Fulley holder

Holding camshaft
pulley while tightening
or loosening camshate
bolt

Valve seat cutier set

Finishing valve seat
dimensions

Piston ring expander

Remaving and
installing piston ring

Valve guide drift

intak s & Exheust:
A=105 mm
(0.413 in} dia.
B = 64 mm
{0,280 in) dia.

Remaving and
installing valve guide

Vatve guide reamer

Inteke:
D, =7.0mm {0,278 in} dia.
D, = 11.2 mm {0.441 In) dis.
Exhsust:
D, = 8.0 mm (0,315 in) dia.
D, = 12.2 mm {D.480 in} dia,

Reaming valve guide
{{T)} or holg for
oversize valve guide

(2}
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® Llse new gaskets.

R.H. exhaust
manifold

B .H. exhaust

manifold cover

R.H. exhaust

manifoid sub-caver
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ENGINE COMPONENTS — Outer Parts
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CHECKING COMPRESSION PRESSURE

-

8 mm ‘

(.63 in) ‘
-l

Wrench with & magnet
10 hold spark plug

SEM2344

{14.17 in}]

SEM2374A

Measurement of Compression Pressure
Warm up engine.

Turn ignition switch off.

Removal all spark plugs.

Disconnect distributor center cable.

Release fuel pressure.

Refer to "Release Fuel Pressure” in section EF & EC.

O

6. Altach a compression tester to No. 1 cylinder.

7. Depress accelerator pedal fully to keep throttle valve wide
open.

8. Crank the engine and read the highest gauge indicabon.

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

Compression pressure:
kPa (kg/em’, psi}/rpm
Standard
Non-turho
1,196 {12.2, 173)/300
Turbo
1,167 (11.9, 165}/300
Minimum
Non-turbo
883 (9.0, 128)/300
Turbo
863 (8.8, 125}/300
Diiference limit between cylinders:
88 (1.0, 14)/300

9. Repeat the measurement on each cylinder as shown above.

10. If cylinder compression in one or more cylinders s low, pour
a small amount ¢f engine oil into ¢ylinders through the spark
plug boles and reiest compression.

# | adding oil helps the compression, pistan rings may be
worn or damaged., ¥ so0, replace the piston rings after
checking pistomn.

& If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seal. {Reler
to 5.0.5.). W the valve or valve seal is damaged 8NCEes-
sively, raplace tham.

e If compression in any two adjacent cylinders is low and if
adding oil does nat help the compression, there is leak-
age pest the gasket surface. If a0, replace cylindet head
gasket.




TIMING BELT
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TIMING BELT

Timing Indicator

Crankshaft pulley
timing mark

No. 1 cylinder at T.D.C.

SEME30A

Removal

1.
2.

Remove engine under cover.
Drain engine coolant from radiator.

Be careful not to spill coolant on drive beits.

Vgee W

@ N,

Remove radiator shroud and tan.

Remove the following belts.

Power steering drive belt

Compressor drive bel

Alternator drive belt

Remove suction pipe bracket of coglant and lower hose
from suction pipe.

Remove all spark plugs.

Set No. 1 cylinder at T.D.C. on its compression stroke.
Remove idler bracket of the compressor drive bell and
crankshaft pulley.

Remove front upper and lower belt covers.

10. Loosen timing belt tensioner nul, turn tensioner, and then

remove timing beit.

EM-9



TIMING BELT

Inspection

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

Item to check

Prablem

Cause

Tooth is broken/
tooth root is
cracked,

® Camshaft jamming
Distributer jamming

Damaged camshaft/crankshaft oil seal

SEM394A
Back surface fs # Tensioner jamming
cracked/worn. & Qvyerheated engine
: & Interference with belt cover
SEM3IUSA

Side surface is worn.

® 8elt corners are worn and round.

® Wicks are frayed and coming out. gepasea

# Improper installation of bek

& Malfunctioning crankshaft pulley plate/
timing belt ptate

Teeth are worn.

RAotating chirection

® Canvas on tooth face 1s worn down.

® Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or weft is

worn down and invisible, SEMI9TA

Poor balt cover sealing

Caoolant leakage at water pump

.

.

& Camshaft not functianing properly
® Distributor not functioning properly
.

E xcessive belt tension

Qil/Coolant or water is
stuck to belt.

® Poar ai! sealing of 2ach oil seal
& Coolant leakage a1 water pump

® Pcor belt cover sgaling

EM-10



TIMING BELY

Inspection (Cont'd)

SEM558

Aligning
marksjﬁ/(
I e

Crankshaft timing ~ Oil pums

SEMZa1A SProckat

,::‘—.— marks

Rear _
balt cover < Aligning marks
TN

L
=" | Gamshaft
~ gprockat
{L.H.}

/4 Aligning g 9 oylinder

N
©

at top dead cen
in COMMassion
stroke

' %,
v ;}k}

mah

N
_Tensionar spring-—_,
T M v g

S
N \

-

J—

VL{L\\ 7:25

Heok tensioner spr‘mg'/.

Arrow A

BELT TENSIONER AND TENSIONER SPRING

1. Check belt tensioner for smoocth turning.
2 Check condition of tensioner spring.

Installation

1. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke

2. Install tensioner and tensioner spring.
H stud is once removed, apply tocking sealant to threads of

stud hefore installing.

3. Turn tensioner fully clockwise with hexagon wrench, and
temporarily tighten lock nut.

SEMEBZ294
Aligning Aligning 4, Set timing bell.
marks g marks {1) Align white lines on timing belt with punchmarks on
,g-ﬁ; camshaft sprockets and crankshaft sprocket.
o y'g’“:;::::t (2) Point arrow on timing belt toward front beit cover.
(LH) Number of teeth {reference):
Camshaft - he
::r.clf.lim ¥ Timing balt Number of timing belt teeth 133
Number of Between L.H, and R.H. camshaft sprockets 40

Crankshaft timing e .Aligmng marks teeth betwean Berween L.H. camshaft sprocket and
;pé;c:;;h ﬁoé;mc::m:;a:t;&c' timing marks crankshaft timing sprocket 43

EM-11




TIMING BELT

Installation (Cont’d)

5. Loosen tensioner lock nuf, keeping tensioner steady with a
hexagen wrench.

& Turn tensionar 70 to 80 degrees clockwse wilh hexagon
wranch, and temporarily tighlen lock nut,

7. Turn crankshaft clockwise 2 or 3 times, then slowly se! No.
1 cylinder at T.D.C. on its compression stroke,

8. Push middie of timing belt between R.H. camshaft sprocket
and tensioner pulley with a force of 98 N (10 kg, 22 ib).

9. Looseh tensioner Jock nul, keeping tensioner sieady with a
hexagon wrench.”

Camshaft

sprocke sprocket
(RH) {L.H)
98 N
(10 kg, 22 b}
. Timing bslt

Tensioner pulley

Crankshsft—/

sprocket SEMBE7R

10. Set feeler gauge as shown in the figure which is 0.35 mm
{0.0138 in) thick and 12.7 mm (0.500 in) wide.

Crankshaft
sprocket

Timing baht

[Tansianar:
pulley Width: 12.7 mm
Feelar gaugs {0 600 in)
Feoelar gauge Thickness:
@l—_)_,o.as mm [0.0138 in)
B SEMBgEE
NG. n.G. OK. 11. Turn crankshaft clockwise, and set feeler gauge as shown in

Fealar

the figure.
# Timing belt will move about 2.5 teeth

12. Tighten tensioner lock nut, keeping tensioner steady with a
hexagon wrench.

Tensionar pulley

Timing
bel

Crankshsft

spragket
SEMEBSE

EM-12



TIMING BELT

Installation {Cont'd)
13 Turn crankshaft clockwise or counterclockwise, and remove

feeler gauge.

14. Turn crankshaft clockwise 2 or 3 times, then slowly s&t No.
1 cylinder at TO.C. on its compression stroke.

15. Install lower and upper bell covers.

Belt covar front [upper)

Belt covar front {lower)

Farts tighviened
Tightensd parts Saciion with balts
D& LT A
Ball A (6 pes.) @‘f_" ERRC Cylindm biack
Aubber washer ) DALE
Comprassor bracist
Bwit cover
trons (kowwrl
Boit B (1 pe,) B Watar pump
A ubbér wather moum ing bolt
Balt covar irany
{lereren |
Watw pump
moynting boli
. TEE R | Cylinde hasd
Belt C (4 pon.|
L\Fﬁ:m cover (e
S,08,7, 1E ] 19 8.t L
Bok & (7 pet.) A5, A7
Rubtr velishes AT 5‘%‘“ nuts
Beit cover front 14 L':v.lindr aed
Iuppac: A% Wataer uile
Bair covar (reaT)
Yyekded rn {4 pee.)

EM-13
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CYLINDER HEAD

Exhaust
‘ RH.cylinder L H, cylinder .
haad front head front

G e ol L

Tntake

Yalbve lifter guude

Cylinder head bolt

HAafer to “'Installation” of CYLINDER HEAD.

Bort ___ %
ME with washer Washer

RA.H. racker
cover

R H cylinder
haad assemibly

L.H. camshafy —

O : Mm kg, ftip)

L.H. rocker cover

[11-3001-03.07- 2.21_\\9

) 1e-22

S
{1.8-2.2,13-16) &

Intake rocker
shaft

Be sure ta ahign
cul portion to
c¢yhinder head
bolt,

R
/7— oeker arm
Hydraulit:
valwe liftar

_ Valvg coltet

__—— Valve spring retainar

————"Valve auler spring

Valve inner spring
7 Valve oif seat Q

f% HH‘ Valve guide

T Valve seat
Duter spring seat

Exhaust valve
Bolt

Cylinder head rear cover
Rear cover gasket @

[C]m B85 (8.0-9.0, 56 - 651

hndar
oy Camshafi locate plate

hnad

Gasket @
e&

Cyhnder block

@\&

SEMS128
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CYLINDER HEAD

SEME708

SEMZ5E1A

In revarse order of ramoval.

] N h
PN PRI IR
3 A‘s

T S s me— e
P = -
T T

Loosan in
nurnarical

ardar.
SEM43a8

CAUTION;

® When installing sliding parts such as rocker arms, cam-
shaft and oll seal, be sure to apply new enging oll an their
sliding surfaces.

® When tightening cylinder head bolts and rocker shaf bolts,
apply new engine oll to the thread portions and seat
surfaces o! balts.

& |l a hydraulic vaive liftar is kepi on its side, there is & risk
of adr emtering it. Atier remaoval, always set hydraulic vaive
fifter straight up, or when laying it on its side, have it soak
in new engine oll.

® Do nct disassemble hydrauiic valve lifter.

@ Attach tags to valve lifters so as not to mix them up.

Removal
t. Remove tuming bell.
Refer to “Removal” of TIMING BELT.

2. Drain coolant by removing drain plug on left side of cylinder
block.

3. Remove collector cover and colector.
Before removing collector, be sure to drain coolant removing
drain plug in cylinder block.

4, Remove intake manifold with fuel fube assembiy.
& Loosen wtake manifold boits in numencal ordear.

EM-15




CYLINDER HEAD

SEM287A

SEMA358

\For L.H. evlinder head For R.H. cylinder heacﬂ
No. 1

No. 3

Loosan in numerical order

SEMP26A

Removal (Cont'd)
5. Remove power steering pump bracket.

8. Remove exhaust collector bracket.

7. Disconnect exhaust manifold balance tube.
8. Disconnect exhaust tube from exhaust manifold.
9. Remove camshaft sprockets and rear timing belt cover.

10. Remove compresser and its bracket.

11. Remove rocker covers.
12. Ramove cylinder head with exhaust manifold.
@ Head warpage or cracking couid result from removing In

Incorrect order,
® Cylinder head bolts should be loosened in two or three
steps.

EM-16



CYLINDER HEAD

R.H. axhaust manifold

®© ®
e

L.H. axhaust manifel
No.4 WNo. &

2
oe? &3 _ .

Loosen 1n numerical order,

E:L&L’(f@ . @

N & MNo. 3 No. i

#» Front

gy
Front - -
g3 wLlry

SEMEID A

SEM30aa

SEMBSEA

Disassembly
1. Remove exhausl manifolds from cylinder head.

2. Remave rocker shafts with rocker arms.
Boits should be loogened In two or three steps.

3. Remove hydraulic valve lifters and lifter guide.
& Hold hydraulic vaive litters with wire so that they will not

drop from lifter guide.

4. Remove oil seal and camshaft.

5. Remove valve components with Tool,
Took: KV10110600 (J33286)

6. Remove 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 resurfacing limit of cylinder head is determined by the
cylinder block resurfacing In an engine,
Amount of cyiinder 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 tha cylinder head, check that camshaft rotates
freely by hand. if resistance is felt, the cylinder head must be
replaced.
Nominal cylinder head height:
106.8 - 107.2 mm {4.205 - 4.220 in)

EM-17



CYLINDER HEAD

SEMBOOA
;
e
oo TDIJ
Cantar
=
Bottom
o]
—_ \‘\
Valve guida Valve
SEMTE1 A

SEMODRA

SEMIGAA

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 kmit (Dial gauge reading):

0.20 mm (0.0078 in)

2. [t it exceeds the limit, chack valve to valve guide clearance.
(1) Measure valve stem diameter 'd" and valve guide inner
diameater.
(2) Check that clearance is within the specification
Valve to vaive guide clearance limit:
010 mm (0.0038 in)

(3) If it exceeds the limd, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heal cylinder head to 150 to 160°C
(302 10 320°F).

2. Drive out valve guide with a press [under 2 20 kN (21, 2.2
US ten, 2.0 Imp ton) pressure] or hammer and suitable tool.

EM-18



CYLINDER HEAD

SEM2704

SEMZTZA

SEMTAEA

Inspection (Cont'd)
3. Ream cyiinder head valve guide hole.
Valve guide hole diameter
{for service parts}:
Intake:
11,1475 - 11.196 mm (0.4400 - 0.4408 In)
Exhaust:
12.175 - 12,196 mm (0.4793 - 0.4802 In)

4. Heat cylinder head to 150 to 160°C {302 tc 320°F) and
press service valve guide onto cylinder head.
Tapping length “L':
13.2 - 13.4 mm (0.520 - 0.528 In)

5. Ream valve guide.
Finishea size:
Intake:
7.000 - 7.018 mm (D.2756 - 0.2753 in) |
Exhaust:

8.000 - 8.018 mm (0.3150 - 0.3157 m)

VALVE SEATS

Check valve seals for any evidence of pitting at valve contact
surface, and reseat or replace if it has worn oul excessively.
& Belore repairing valve seats, theck valve and valve guide

for wear. H they have warn, reptace them. Then correct
valve sesat.
® Cut with both hands to uniform the cutting surface,

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 beyand the
bottom face of the seat recess in cylinder head.
2. Ream cylinder head recess.
Reaming bore lor service valve seat
[Oversize 0.5 mm (0,020 In}]:
Intake:
44.500 - 44.516 mm {1.7520 - 1.7526 in)
Exhaust:

37.500 - 37.516 mm (1.4764 - 1.4770 In)
EM-19



CYLINDER HEAD

Inspection (Cont’d)
Reaming shouid he done to the concentric circles to valve
guide center so thal vaive seat will have the correct fit.

3. Heat cylinder head to 150 to 160°C (302 1o 320°F).
4. Press fit valve seat until it seats on the bottom.

SEMOOBA

5. Cut or grind valve seal using suitable tool at the specified
dimansions as shown in S.0.S.
{ €. After cutling, lap valve seat with an abrasive compound.

7. Check valve seating condition.

4}( Intaka Exhaust
“ W
Seat face angle “"a’" degree 45 45

Contacting width "W rom {in) 1.75 {0.0688) 1.7 (0.067}

SEMBU25

CAMSHAFT VISUAL CHECK

Check camshaft for scratches, seizure and wear.

CAMSHAFT END PLAY

1. Install camshaft and locate plate in cylinder head.
2. Measure camshaft end play.
Camshaft end play:

Standard 0.03 - 0.06 mm (0.0012 -~ 0.0024 In)

SEMBIGHE

EM-20



CYLINDER HEAD

-~
10,0008} '1| "
F] o
A

Idantification

kT idantficetion

mark

q.l @ﬂ Bﬁ rﬁ
MNa g

End pay
WG,
j/BoH
Lo
L
..
Camshaft Locata plate
Unit: mm (in) 0.03 0.08
0.07 (.oe12)  {0.0024)
e W gy

Punched

identification

mark

SEMB308

Engina
rear side

»

A H. camshaft

SEMO79A

SEMD12A

;,

Inspection (Cont’d)
3. It it 13 out of the specified range, select thickness of
camshaft locate plate to obtan the standard specified and

piay.

Example:

When camshaft end play is 0.08 mm (0.0031 in} with shim (2,
replace shim (Z) with shim (3) to set the end play at 0.05 mm
(0.0020 inj.

CAMSHAFT JOURNAL CLEARANCE

1. Measure the inner diameter of camshafl bearing.
Standard inner diametier:

@ 47.000 - 47.025 mm {1.8504 - 1.8514 in)
® 42.500 - 42,525 mm (1.6732 - 1.6742 in)
@© 48.000 - 48.025 mm (1.8898 - 1.8207 in)

2. Measure the outer diameter of camshaft journal.
Standard outer diameter:

® 46.920 - 46,940 mm (1.8472 - 1.8480 in)
42.420 - 42.440 mm (1.6701 - 1.6709 in)
© 47.920 - 47.940 mm (1.8866 - 1.8874 in)

3. If the clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshaft journal clearance limit:

0.15 mm (0.0055 in)

EM-21



CYLINDER HEAD

inspection (Cont'd)

CAMSHAFT RUNOQUT

1 Measure camshaft runout at the center journal.
Runout {Tctal indicater reading):

Limit 810 mm ({$.0039 in)
2. I it exceeds the limit, replace camshafl,

SEM7TEEA

CAMSHAFT CAM HEIGHT

1. Measurs camshafl cam height.
Standard cam height:
39.537 - 39.727 mm (1.5566 - 1.5641 in)
Cam weat limit:
0.15 mm (0.0059 in)

2. K wear is beyond the limif, replace camshaft.

SEMBA9A

CAMSHAFT SPROCKET RUNQUT
1. Install sprocket on camshaft.

@ 2. Measure camshaft sprocket runcut
@ X Runout {Tota! indicator reading):
Limit 0.1 mm {0.004 in)
3. It it exceeds the limit, replace camshaft sprocket,

SEMB7IB

VALVE DIMENSIONS

1 Check dimensions in each valve. For dimensions, refer to
sS.D.5

2. When valve head has been worn down to 0.5 mm {0.020 in)
in margin thickness, replace the valve

Grinding allowance for valve stem tip Is 0.2 mm (0.008 in) or

less.

SEM1884A

VALVE SPRING SQUARENESS
1 Measure "3 dimension.
Qut-of-square:
Quter

Less than 2.2 mam {0.087 in)
__:—L S inner
- Less than 1.9 mm {0,075 in)
2 K it exceeds the limit, replace spring.

SEM288A
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CYLINDER HEAD

Inspection (Cont'd)
VALVE SPRING PRESSURE HEIGHT
Check valve spring pressura height.
Pressure height: mm/N (mm/kg, in/ib)
Quter
40.0/250.1 {40.0/25.5, 1.575/56.2)
inner
25.0/255.0 (25.0/26.0, (.984/57.3)

EMI112

HYDRAULIC VALVE LIFTER
1. Check cgntact and sliding surfaces for wear or scratches.

SEM2B9A

2. Check diameter of a valve liftar,
Outer diameter:

15.947 - 15.957 mm {0.6278 - 0.6282 in)

SEM759A

3. Check valve lifter guide inner diameter.
inner diameter:

16.000 - 16.013 mm (0.6296 » 0.6304 in)
Standard clearance between valve lifter and lifter guide:
0.043 - 0,066 mm (0.0017 - 0.0026 in)

4, Check hydraulic valve litter.

{1) Push plunger foreefully with your finger.

& Be sure to check it with rocker arm In its free paosition
{not on the lobe),

(2) If valve hfter moves more than 1 mm (0.04 i), air may be
inside of it.

(3) Bleed aw off by running engine at 1000 rpm under no load
for about 10 minutes.

(4) It hydraulic valve lifters are still ncisy, replace them and
bieed air off again in the same manner as in step (3).

SEMEI1A
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CYLINDER HEAD

Inspection (Cont'd)

SEMTE1 A

ROCKER SHAFT AND ROCKER ARM

1. Check rockar shafls for scraiches, saizure ang wear.
2. Check outer diameier of rocker shaft.
Diametar mm (in):

17.979 - 18,000 (0.7078 - 0.7087)

1 3. Chack inner diameter of rocker arm.
Diamster mm (in):
18.007 - 18.028 {0.7089 - 0.7093)
Rocker arm to shaft clearance mm (in):
0.007 - 0.049 {(0.0003 - 0.001%}

SEM?G2 A
Assembly
' 1. Install valve componant parts.
® Always use new valve oll seal. Refer to OIL SEAL RE-
Wide pitch PLACEMENT.
@ Belore Installing valve oll seal, Instail inner valve spring
B seat.
Namow pitch @ Install outer valve spring {uneven pitch type) with Its
narrow pitch side toward cylinder head side.
A 4
Cylinder head side SEMR2EB
Z. Install camshafls, locate plates and c¢ylinder head rear
¥nack pi COvers,
; & Set knock pin of camshatt at the top.
GEMEIAS

SEMZBOA

3. (Install valve lifters into valve lifter guide.

& Assemble valve liflers to their original position and hold all
valve lifters with wire to prevent lifters from failing off.

¢ After installing them, remove the wire.
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CYLINDER HEAD

Rocker shaft diraction

Exhaust

A.H. cylindar L.H, cylinder ’
haad front head front

intaka

SEMBJ3SE

Aligning
marks

SEMB368
Cylindar head bolt ywasher
Cylinder head side
SEMB77A

Assembly (Cont'd)

4. Install rocker shafts with rocker arms.

® Tighten holts gradually in two or three stages.

& Belore tighlening, be sure to set camshalt lobe at the
position where lobe i3 not lifted.

{1} Sef No. 1 piston at T.D.C on its compression stroke and

fighten rocker shaft bolts for No. 2, No. 4 and No. 6
eylinders.

(2) Set No. 4 piston at T.D.C. on its compression stroke and
tighten rocker shaft belts for Ne. 1, No. 3 and No. &

cylinders.

5. Install exhaust manifold to cylinder head in reverse order of
removal,

Instaliation

1. Set No. 1 cylinder at T.D.C. on it3 compression stroke as
follows:

{1) Ahgn crankshaft sprocket aligning mark with mark on oll
pumip body.
(2) Confirm that knock pin on camshaft is set at the top.

Install aylinder head with new gasket.
Be sure to Install washers between bolts and cylinder

head.
& Do not rotate crankshaft and camshaH separately, or
valves will hit piston heads.

e ™
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CYLINDER HEAD

1
Cylindar (ﬂ@fﬂlﬂ[
haad bolt \

SEM303A

Installation {Cont'd)

3. Tighten cylinder head bolts
ST10120000 (J24238-01).
# Tightening procedure,

{1) Tighten all bolts to 29 N.m (3.0 kg-m, 22 ft-Ib).

{2} Tighten ail bolts to 58 N.m (6.0 kg-m, 43 ft-ib).

(3) Loosen all bolts completely.

(4) Tighters all bolta to 29 N.m (3.0 xa-m, 22 ft-Ib).

{5) Tighten afl bolts to 54 to 84 N-m (5.5 to 6.5 kg-m, 40 to 47
ft-1b) or If you have an angie wrench, turn sll bolts 60 to 85
degrees clockwise,

® Bolts for @, (5, (2 and (3 are ionger than the others.

ks 127 mm {5.00 in) for @), &, (2 and {3
L:: 106 mm (4.17 ir) for cthers

in numerncal order using

4. Install rear belt cover and camshaft sprogket.
® R.H. camshaft sprocket and L.H. camshaft sprocket are

different parts. Be sure to install them in the correct

positions.
\ Identification mark g
A.H. camshaft sprocket R3 a°5
L.H. camshaft spracket L3 ~3°27

SEMAZT8

5 Install timing belt and adjust belt tension.

‘Refer to Installation in “TIMING BELT".

6. Install intake manifold.
@ Tighteh manifoid bolts and nuts in two or three stages in

reverse order of removal.
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CYLINDER HEAD

Installation (Cont'd)

7. Install collector and collector cover.
& Tighten manifoid balte in reverse order of removat

E',J-J"

Tighten in numerical nraqa_rrand loosen
in reverse order of removal. SEMIS1A
‘ 8. Install throftle chamber.
™ @ Tighten balis in two stages

'
1@ © [0: (1) @ - 11 Nem

(0.9 - 1.1 kg-m, 6.5 - 8.0 ft-Ib)
(2) 18 - 22 N-m
(1.8 - 2.2 kg-m, 13 - 16 ft-Ib)

© Cea
L* g

SEMA4798

G, Install districutor.

Distnbutor drive gear . -
1) Algn mark on shaft with protrusive mark on housing

Mark on shaft

Mark on housing
{protrudingl
Mark on housing

{indented!

T SEMB37E

) {2) After installing. confirm that distributor rotor head is sel as
Botor head position .
\ ( ia. 1 cylinder at T.O G} shown in the figure.
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OiL PAN

Removal

1. Drain enging oil,
2. Raise vehicle and support it with safety stands.

Wooden block 7

g

Remove front stabilizer bar gecuring bolts and nuts from
suspension crossmeamber.

. Remove sieernng column shaft from gear housing,

Remove tension rod securing nuts from transverse link.

Lift engine.

Hemove rear plate cover from transmission case.

SO R

~ 8. Remove oil pan bolis.
® ® @ @ @ G @ 9. Remove suspension crossmember securing bolts,
NG 10. Reimove strut mounting insulator securing nuts.

@ H I' H h H : 11 Remove screws securing refrigerant lines and power steer-
¢ ng H\\///—\\, ing tubes to suspension crossmember,
Front J,\& / Q\\ ;jg,\\\\ /f% 12. Lowsr suspenston crossmember,

.|\ T H

@@@@@@_.@

Loosen in numarical order, SEMA748

13. Remove oil pan.
(1) Insert Tool between cylinder block and ail pan.
® Do not drive seat cuiter into oil pump or rear oll seal

retainer portion, or aluminum mating face will be damaged.
® Do not insert screwdriver, or oll pan fiange wil be
deformed,

{2} Shde Tool by tapping its side with a hammer, and remove oil
pan,

KW10111100;,
( = 1

SEMBB4A
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OIL PAN

SEMJIE0B

@ : Sesaling point

SEMED4D

5EMI6B

Cut hare

Liquid gasket

SLCODG

Removal (Cont’'d)
14. Pull out oll pan from rear side.

Installation
1. Before installing bil pan, remove all traces of ligud gasket

from mating surface using a scraper.

® Alsc remove traces of liquid gasket from mating surface of
cylnder block.

2. Apply sealant to oil pump gasket and rear c¢il seal retainer
gaskel.

3. Apply a contnuous bead of kquid gasket to mating surface
of oil pan.
e Use Genuine Liquid Gasket or aquivalent,

® Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 In}
wide.
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OIL PAN

Installation (Cont'd)

4, Apply liguid gasket to inner sealing surface instead of
7 mm 19.28 in} surface where there is no groove at boit hole
& Attaching should be done within & minutes after coating.

Groove Bolt hale

SEMS0IE

5.  install oil pan.
® Install bolts/nuts In thelr reverse order of removal,

& Wail at least 30 minutes before refilling engine with oil.
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Engina
inside

Ol seal bip \@/

Engine
Dutside

Dust se2l hp

SEMTI154

SEMBREA

SEMSB27 A

ACEMENT

OIL SEAL INSTALLING DIRECTION

CAMSHAFT OIL SEAL

1. Remove timing bell.

2. Remove camshaft sprocket

3. Ramove camshaft il sea).

Be careful not to scratch camshaft.

4. Apply engine oil lo camshaft oil seal and install it using
suitable tool

FRONT OiL SEAL

1. Remove timing belt and crankshaft sprocket.
2. Remove oil pump assembly.
3. Remove front ol seal from oil pump body

4, Apply engine oil to new il seal and install it using suitable
tool.

REAR Ol SEAL

1. Remove flywheel/drive plate.
2. Remove rear oil seal retainer,
3 Remove rzar oil seal from retaner.
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OiL. SEAL REPLACEMENT

SEMB28A

Inner valve

spring seat
1
1.0
{0.039)
Unit: mm {in} SEM287A

4. Apply engine il to new oil seal and install if using sulable
tool.

5. Install rear oil ssal retainer with a new gasketl to cylinder
block.

VALVE OIL SEAL

1. Remaove rocker cover.

2. Remove rocker shafl assembly and valve lifters with valve
lifter guide.

3. Remove valve springs and valve oil seal.

# Piston concerned should be set atl T.0D.C. to prevent valve
from falling off.

e When removing intake side valve cil seal. use Tool.

® When ramoving exhaust side valve cil seal, pull it out with
plers,

4. Apply engine.oil 10 new valve ofl seal and install it

® Before Instaling valve oil seal install inner valve spring seat

® When instaling intake side valve ¢il seal, use special service
tool.

& Wher installng exhaust side valve oi! seal, set it by hand.
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Frant engine siinger

(M2o-20 ’_}%\
(2.0-2.4,14.17

[0)31-42(3.2-4.3,23- :m-L
Y - .
‘f I
¥ _
@ E |
—
T g’-\__/ v
0] 45 .60 (4.6 - 6.9, 33 - 44]
B7)25 - 34 (2.6 - 3.5, 18 - 26}

[D20-241(20-2.4,14-17

Rear englna shinger

[0 nem (kg-m, fdb)

SEMBOGE
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ENGINE REMOVAL

Gasker

Exhaust connacting tuhe -

R.H. exhaust manifold
SEMBZEBA

Rear platé E (Two balt]

Lowvar Y
bl

Gusset (Starter sida)

A {Two bolts)
allz

Gussat

SEMBA0A

WARNING:

a. Place vehicle on & fiat and soltd surface.

b. Place chocks at front and back of rear wheals.

¢. Do not remove engine until exhaust system has com-
pietely cooled o#f.

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

d. For safety during subsequeni steps, the tension of wires
should be slackened against the engine,

e. Before disconnecting fuel hose, selease fuel pressure from
fuel line.

Refer to "Release Fuel Pressure” in section EF & EC.

f. Be sure o hoist engine and transmission in a safe manner.

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

® Engine front slinger: Attach 1o power steering pump
bracket.

CAUTION:

@ When litting engine, be careful not to strike adjacent parts,
especlatly the accelerator wire casing, brake lines, and
brake master cylinder.

® Remove R.H. exhaust manifold and exhaust connecting tube,

then separate engine and transmission.

When mstalling engine gussets, tighten bolts in 6 stages as
shown below.

Tightening ardar

1st 2nd 3rd ath Sth &th
. - F*2and . A'2and
A*1 D*2 A2 i E*2 s

"1,

Tighten tempararily

*2: Tighten complately.

:29 - 39 Nem (3.0 - 4.0 kg-m, 22 - 29 ft-ib}
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ENGINE OVERHAUL

Rear oil saﬂl@

Rear oll s2al rateinar

Frant M o8 . 108
ali seal (10 -11
72.-80)
16 - 21
Fiywheal or
drive piate

Plston rings Rear plete

Plston
Piston gin Faar plata covar
Snap r‘ingm\ —;\ﬁb e
Connscting @ ; Main besring
rod bushir&g_ﬁj}

Connacting

red A
.‘;’
)
Rafer 10
YAssemply'’ of
ENGINE OVERHAUL.
Cannecting

red baaring

Main bearing cap Liquid gaskat

{G)90- 100
19.2-10.2,67 - 74)

Oil pan

[0 7-8

(0,7-0.8,51-58}

Cram plug———_ ] \_
{J29-39 Washer g8

(3.0-40,22-29

[ N-m kg, fab)
A Apoly seatont.

SEMUIGE
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ENGINE OVERHAUL

SEM30EL

Piston heater

SEM3T11A

SEM14598

CAUTION:

When Installing sliding parts such as bearings and pistons,
be sure to apply engine ol on the sliding surfaces.

® Place the removed paris such as bearings and bearing
caps In their proper order and direction,

¢ When tightening connecting rod boits and main bearing
cap boits, apply engine oit to the thread portion of botte
and seating surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

P e

Piace engine on work stand.

Remove timing belt.

Drain coolant and remove waler pump.
Dran oil.

Remove oil pan and oil pump.
Remove cylnder head

Remove pistons.

When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 1o 70°C (140 to 158°F)
or use ptston pin press stand at room temperature.

Remove bearing cap and crankshafi.

Inspection
PISTON AND PISTON PIN CLEARANCE

1.

Measure inner diameter of piston pm hole “'dp”
Standard diameter "dp’:

20.969 - 20.981 mm (0.8255 - 0.8250 in)
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ENGINE OVERHAUL

Micrameter

N.G.

Fealar
g8 ok
‘ Feeler gauge
Aimng
SEMD24A
Fiston

Prass-fi

f
Measuring - ’M
point SEMB224

Uppar main bearing

A g&%ﬂ"

No. 3

Lower main baaring
No. 4 SEM327A

Na, 1+ ":With eil nrmve'

Inspection {Cont'd)
2. Measure outer diametar of piston pin “Dp'".
Standard diemeter “Dp™:
20.971 - 20,983 mm (0.8256 - 0.8261 in)

3. Calculate piston pin clearance.
dp - Dp = -0.008 to 0.004 mm (-0.0003 to 0.0002 in)
If it exceeds the limit, replace piston assembly with pin.

PISTON RING SIDE CLEARANCE
Side clearance:

Top ring

0.040 - ¢.073 mm (0.0016 - 0.6029 In)
2nd ring

0.030 - §.063 mm (0.0012 - 0.0025 in)
Oil ring

0.015 - 0.190 mm (0.0006 - 0.0075 in)
Max. Hmil of side clearance: 0.1 mm (0.004 in)
If out of specification, replace piston/piston pin assembly.
PISTON RING GAPR
Standard ring gap:

Top ring

0.21 - 0.43 mm (0.0083 - 0.0173 in)
2nd ring

.18 - 0.44 mm (0.0071 - 0.0173 in)
Qil ring

0.20 - 0.76 mm (0.0079 - 0.0299 ip)
Max. limit of ring gap:
1.0 mm (0.03% in)

¥ out of specification, replace piston ring. if gap stil exceeds
the imit even with a new ring, rebore the cylinder and use
oversized piston/piston ring assembly.

Refer io §.D.8.

BEARING CLEARANCE
Method A {Using dial gauge & micrometer)
Main bearing

1 Set main bearings in their proper positions an cylinder block
and main bearng cap.

EM-37



ENGINE OVERHAUL

SEMBQEA

SEM1838

EM142

Inspection (Cont'd)

2.

Install main bearing cap to ¢ylinder block.

Tighten all boits in correct order In hwo or three stages.

3

~m

Measure inner diameter “A™ of main journal.

Measure outer diameter “Dm’ of crankshaft main journal.
Calculate main bearing clearance.
Main bearing clearance = A - Dm
Standard: 0.028 - 0.055 mm (0.0011 - 0.0022 In)
Limit: 0.080 mm (5.0035 in)

I it exceeds the limit, replace the bearing.
If the clearance cannot be adijusted within the standard with

any beanng, grind crankshaft journal and use undersized
bearing.

Connecting rod bearing (Blg end)

1,
2.

Install connecting rod bearing to connecting rod and cap.
Install connecting red cap to connecting rod.

Tighten bolts to the specitied torgue.

3.

-~

Measure inner diameter “"C" of bearing.

Measure outer diameter “Dp"” of crankshaft pin journal,
Calculale connecting rod beanng clearance.
Conpecting rod bearing clearance = C - Dp
Standard: 0.014 - 0.054 mm (0.0006 - 0.0021 in)
Limit: 0.090 mm {0.G035 in)
If it exceseds the limit, replace the bearing.
If the clearance cannot be adjusted within the standard with
any bearing, grind crankshafl journal and use undersized
bearing.
Refer 1o step 7 of "MAIN BEARING CLEARANCE™.

Meathod B (Using plastigage)
CAUTION:

Do not turn crankshaft or connecting rod while the ptasti-
gage is betng inserted.

When bearing clearance exceeds the specitied limit, en-
sure that the proper bearing has been installed. Then If
excessive bearing clearance exists, use ihicker main
bearing cor undersized bearing so that the specified bear-
ing clearance is obtained,
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ENGINE OVERHAUL

SEM151E

Micrometér
SEMI03A
N
¥
Afign
SEMOG24
e
==
=
==
z
SEMI1508

Inspection {Cont’d)
Main bearing clearance:
Standard
0.028 - 0.055 mm {0.0011 - €.0022 ip)
Limit
0.090 mm (0.0035 in}
Connecting rod bearing clearance:
Standard
6.014 - 0.054 mm (0.0006 - 0.0021 in)
Limit
0.099 mm (0.0035 In)

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

2. Measure outer diameter "'Dp' of piston pin.
3. Calculate connecting rod bushing clearance.
G - Dp = 0005 - 0.017 mm (0.0002 - 0.0007 in)

¥ it exceeds the lmil, replace connecling rod assembly
and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD SMALL END
BUSHING

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

2. After driving in the small end bushing, ream the bushing.
Smail end bushing inside diameter:

Finished size:
20.982 - 20.994 mm (0.8261 - 0.8265 in)

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.1 mm [0.004 in}
per 100 mm (3.94 in) length
H it exceeds the limil, replace connecting rod assembly.
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ENGINE OVERHAUL

L
A

Taper: A—8
Qut-of-round : X - Y
SEM3ITGA

SENM3IEA

Measuring points

Warpaga of surface;
Less than 0,F mim {9.004 in}

SEM102C

Inspection (Cont'd)
CRANKSHAFT

1.
2.

Check crankshaft journals for score, bias, wear or cracks.
With a micrometer, measure journals ior taper and out-of-
round.
Out-of-round (X-Y):
Less than 0.005 mm {0.0002 inj
Taper {A-B):
Less than 0.005 mm (0.0002 in}

When grinding crank pin and crank Journal, measure “L"
dimension in fillet roll. Make sure the measurements
axceed the specified limit. If the measurements are within -
the specified limit, do not regrind.

L: More than 0.13 mm (0.0051 in)
Do not grind off fillet roll.
Refer to S.D.8. for grinding crankshaft and available
service paris.

Measure crankshaft runout,
Runout T.LR. {Total Indicator Reading)

Less than 0.10 mm (0,0039 in)

CYLINDER BLOCK DISTORTION AND WEAR

1.

Ciean upper face of cylinder block and measure the distor-
tion.
Limit:
0.10 mm (0.0839 in)
If out of specification, resurface it.

.The resurfacing limit is determined by the cyhinder head

resurfacing n engine.
Amount of cylinder head resurfacing is “A”

Amount of cylinder biock resurtacing is “B"”
The maximum limit Is as follows:
A+ B = 0.2 mm (0.008 in)
Nominal cylinder block height from crankshafl cen-
ter:
227.65 + 0.05 mm (8.9626 + ¢.0020 in}
It necessary, replace cylinder block.



ENGINE OVERHAUL

Inspection {(Cont'd)

/ ] ~}  PISTON-TO-BORE CLEARANCE

Lhnit: men (in}
SEM3214

Piston grade numbar and ring set

SEMBS7 A

SEMIB1B

1. Using a bore gauge,
out-of-round or taper.
Standard inner diameter:

87.00 - 87.05 mm {3.4252 - 3,4272 In)
Reter to §.D.5.
Out-of-round (X—Y¥):
Limit ¢.015 mum (0.0006 in)
Taper (A-B-C):
Limit 0.015 mm {0.0006 in)

If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.
2. Check for scratches or seizure, If seizure is found, hone if.

measure cylinder bore for wear,

® M cither cylinder block or piston is replaced with a new
one, select piston of the same grade number punched on
cylinder block upper surface.

3. .Msasure piston skirt diameter.
Piston diameter "A''":

Refer to S.D.S.
Measuring point “a" (Distance from the boitom):
20 mm (9.79 in}

4. Check fhat piston-to-bore clearance is within the specifica-
tion.
Piston-to-bore ciearance “B':

0.025 - G.045 mm (0.0010 - 0.0018 in)
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ENGINE OVERHAUL

Inspection (Cont’d)

5. Determine piston oversize according to amount of cylinder
wear,

Qvaersize pistons are avallable lor service. Refer to $.D.8.

8. Cylinder size is determinad by adding pmston-to-kore clear-
ance to piston diametar A",
Rebored size calcuiation:
D=A+8B~C = A + [0.005 to 0.025 mm
(0.0062 to 0.0010 in)]
where,
D: Bored dlameter
A Piston diameter as measured
B: Piston-to-pore clearance
C. Honing allowance (.02 mm (¢.0008 in)
7. Install main bearing caps, and tighlen to the specified torque
to prevent distortion of cyiinder boras in final assembly.
Cut cylinder bores.
® When any cylinder needs boring, all other gylinders must

also be bored.
® Do not cut too much out of the cylinder bore at a time,
Cut only 0,05 mm {0.0020 in)} or s¢ in diameter at a time.
9. Hene the cylinders to obtain specified piston-to-bore clear-

9+ ]

ance.
10. Measure the finished cylinder bore for cut-of-round and
taper.
® Measurement should be done after cylinder bore ccols
down.

Using feeler gauge
When puliing feeler gauge straight upward, measure the ex-
fracting force. It is recommended thal piston and cylinder be
heated to 20°C (68°F)
Feeler gauge thickness:
0.04 mm (0.0018 in)

Extracting lorce:
20-147 N (0.2 - 1.5 kg, 04 - 3.3 Ib)

FLYWHEEL RUNOUT
Rurnout (Total indicator reading}:
Flywheel
Less than 0.15 mm {0.0059 in}

SEM3ZEA
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ENGINE OVERHAUL

¢=

Front y

SEM1858
Front mark
Enging frant
Oil hols
Cyhnder
number
SEME9Y8
Gil ring * Topring
exnander' Qil ring

&L % .. upper rail

\ Y
. % é) il ring

SEMEOBA

2nd ring lowrar rail
SEM 1608

MNa. 1 journal
grade number No. 4

No. 4 journal
Na. 3 grade numoer

SEMI1ETR

Assembly
PISTON

1.

3

4.

b.

Install a new snap ring ¢n ong side of the piston pin holg

Heat piston to 80 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring,.

Align the direction of pisien and connecting rod.
Numbers stamped on connecting red and cap coerrespond
to each cylinder.

After assembly, make sure piston swings smooihly.

Set piston rings as shown.

tf crankshaft, cylinder block and main bearings are replaced
with new ones, it is nacessary 1o select thickness of main
bearings as follows:

Grade number of each cylinder block main journal is
nunched on the respective cylinder block.

Grade number of each crankshaft main journal 1s punched
on the respective crankshaft.
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ENGINE OVERHALUL
Assembly (Cont'd)

¢. Select main beanng with suitable thickness according to the
following table.

Main beatring grade number:

Main journal
Crankshaft grede pumber 0 1 2
journal grade number
0 G 1 2
1 1 2 3
2 2 3 4

Faor example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number 14 2
3

i

5. If crankshatt, eylinder block or main bearing is reused again,
measure main bearing clearance.

Upper main bearing o 1s  ": Whh oil groave CRANKSHAFT

Mo, 2* #% 1. Set main bearings in their proper positions on cylinder block
T PRONT and mam bearing cap.
Mo, 4* < # Confirm thal correct main bearings are used. Refer to
“Inspection’ of this section.

Mo. 3
Lower main bearing
Na. 4 SEMIZ7A
, 2. Install crankshaft and mamn bearing caps and tighten bolis to
}:lr"‘_“ﬁf‘ W—',",T“"'».;.;?é’-’-gﬂr;{ﬁj"l‘ the specified torque.
Pam b G R & Prier to tightening bearing cap boelts, place bearing cap In
g‘i :’“:?}i“;%ﬂ‘fll .@ H‘T & its proper position by shifting crankshaft in the axial
T A 4y JD U Il \Jﬂ' direction,

.- '}It‘j. H#.!‘ " ]J i {:@b & Tighten bearing cap bolts gradually in two or lhree stages.
Fﬁr-:':'gri,f.';‘j;,@iz. % Start with the center bearing and move outward sequen-
Lé—_:.:_ﬁ:l_ -’.‘%E._,‘.F%}-;’-TE*?\ 4 tially,

A & After securing bearing cap bolts, make sure crankshaft
SEMB10A turns smoothly by kand.

EM-44



ENGINE OVERHAUL

SEMSEi1A

SEM159B

EMO3470000
{JBOITI
or suitable tool

_!-;a Y
. ‘x__,f———- e
o L 0y
., ‘/\\\\\ J“L-\T—LJ'—[M( i_‘
GEMB1ZA

Assembly (Cont’d)

3. Measure crankshaft end play.
Crankshailt etd piay:

Standard
0.05 - 0.17 mm (0.0020 - §.0067 in)
Limit
.30 mm (0.0118 in)
if beyond the limit, replace bearing with a new one.

4. Instai connecting rod bearings in connecting rods and
connecting rod caps.
& Confirm that correct bearings are used. Refer to “Inspec-

tion” of ENGINE OVERHAUL,

e install bearings 56 that off hole in connecting rod algns with
oit hele of bearing.

5. Install pstons with connecting rods.
(1) Instalt them nto correspanding cylinders with Tool.
® Be careful not to scraich cytinder wall by connecting rod.

® Arrange so that front mark onr piston head faces toward
front of englne.

(2] Install connecting rod beanng caps.
& Tighten connecting rod bearing cap nuts to the specliied

torque.
(1) Tighten to 14 te 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 i-lb).
(2) Tighten to 38 to 44 N.m
(3.9 to 4.5 kg-m, 28 to 33 ft-lb) or if you have an
angle wrench, tighten bolts 60 to 65 degrees
ciockwise.

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

Standard
0.20 - 0.35 mm (.0079 - 0.0138 in)
Limlit
0.40 mm {0.0157 in)
H beyond the limit, replace connecting rod and/or crankshaft,
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ENGINE OVERHAUL

ST16670001
{423907)
or suitabla

A

Crankshaft sidd

AT
SEM163B

Assembly (Cont'd)
REPLACING PILCT BUSHING
1. Remove pilot bushing (M/T) or pilot convertor {A/T).

2. mstall pilot bushing (M/T) or pilot convertor (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

- - e COMPRESSION PRESSURE
ylinder arcangeme Unit: kPa lkgfcm®, psli/rpm
i ! i 1806
Displacemant em’ lcuind 2960 21 Nomturbo Turbo
i 7x8 27
Bora and Stroke mm [in} 87 x 83{343x 3.27) Comprassion prassura
Valve arrangemant 0.H.C. d 1,196 1,167
Standar (12.2,173/300 | (11.8, 1661/30C
Firing arder 1-234-56
Minimum 883 (9.0, 128}/300 | B63 (8.8, 125)/300
Numbsr of pision rings - e
Compression 2 iHarential fimit
batwean cylinders 88 (1.0, 14)/300 88 (1.0, 141/300
0il 1
Number of main bearings 4

Compression ratlo
Non-turbo 9.0

Turkro 8.3

Cylindar number

FRONT SEMTIIA
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SERVICE DATA AND SPECIFICATIONS (S.D.5.)

Inspection and Adjustment

CYLINDER HEAD Valve spring

Unit. mm din) Outer 51.2 (2.016}
- Frea haight mm (in)
Standard Limit I Anar 44.1 {1.736})
i Less than 30.0/523.7
Head surface distorton 0.1 {0 004} ‘
0.05 10 00201 Prassure height Qui aparsa4, 1.1811112.7)
o mm/fN (mm/kg, in/b) | 25 .0/755 0
nner (25.0/25 0, 0.984/57 3)
L Outer 40.0/250.1
Assambled height ur 140.0/25.5, 1.576/56.2)
Heght /N tmyig, iniib)
mim/h tmm/kae, in Innec 35.0/107.9
| ] | (35.0/11.0, 1,378/24 3]
Height {naminai)
107+0.2 mm Cuer 2.2 {0,087}
(4.213=0 008 wn} Qut of square rarm {in]
Innes 1.9 [0.075)
SEMOB2ZE
VALVE Hydraulic valva lifter

Unit: mm {in)
Unijt: mm {in)

T (Margin thickness)
16.947 - 16.967

Lifter oursida diametar 10,6278 - 0.6282)

16.000 - 16 013

Lifter guide insidg diamater (0.6299 - 0.6304}

Clegrance hetwesn littar and 0.043 - 0.068

|
D i | d 1
F L

lifrer guide {0.0017 - 0.0026)
SEMIBE
Valve head diameter "0"
Intake 420-42.2 {1654 -1881)
Exhaust 350 3521 378-1 386}
Valve iength "L
Inteke 1256.3-125.92 {4933 - 4,957)
Exhaust 124.2- 1248 {4,8%)- 4.913)
Valve stem diarmneter “d”
Intake 5.565 . 6.980 {0.2742 - 0.2748)
Exhaust 7.845 - 7,960 (0.3128 - 0.3134}
Valve segat angle “'¢””
Intake LR o 4
E xhaust 457 15" - 45745
Walve margin ~T™
Intake 1510 D51
Exhaust 1.5 (0.059)
Valve margin =T hmit Maore than 0.5 (0 020}
Wal
alve stem end surface Less than 0 2 (0.008)
gninding hmit
Valve clearance
Intake ]
Exhaust G{o



SERVICE DATA AND SPECIFICATIONS (S.D.8.)

Valve guide

Inspection and Adjustment (Cont'd)}

Unit: mm (in)

Intake valve seat

Srandard Sarvica
Valve guide
Itak 11023-11034  11.223-11.234
o make 104340 0.4344)  (0.4418 - 0.4423)
uler
diamater Eunage 1202312004 12.223-12234
¥RAULt 104733 . 047381 (0.4832-04817)
Valve guide
diameter 2756 - 0.
[ Finished 8.000 - 8.018
size| Exhaust (0.3150 - 6.2157)
ik 10876-10896  171175-11.196
Cylinder haee ™% 0 4321.0.4328) (0.4400 - 0.4408)
valva fuide hole
disneter Exhaust 11.875-11.996 12.175- 12,196
*haust 10471604723} (0.4793 - 0 4802
e 0.027 - 0.059
Interfarance nlaka {0.0011 - Q.0023)
fit ot volve
guida 0.027 - 0.059
Exhaust (0.0011 0.0023)
Standard Wax. talarance
Intake 0.020 - 0.053
Stom 10 guide (0.0008 - 0.0021)
clearanca 0.10 {00033
Exheust 0.040 - 0.073
x 10.0016 - 0.6028)
Vaiva daftection
limit - 0.20 (3.0079)

Rocker shaft and rocker arm

Unit: mm (in)

Racker shaft

Quter diameater

Rockar arm

Inngr diarmeter

Clgaranca batween rocker grm

ang rocker shaft

17974 - 18.000
10.7078 - 0 JOB7)

18007 - 18.028
(0.70489 - 0.7098})

0.007 - 0.049 {0.0003 - 0.0012]

Standard
1.75
(0 .0689)

/;:;-'

416-418

[~———— {1638 - 1.646) dia.

Crvarsize (0.5 (0.020)]

RO.3-0.5
10.012 - 0.020) |

44 500 - 44.516 (1.7520 - 1.7526) dia.

178

Cyiinder head

10.0638)

/\ a5’
|

Unit: mm [in}

41.6-418
{1.634 - 1,646} dig ———

SEMTEDA

Exhaust valve seat

Swandard

1.7 (D.067)

45°V

R26-32.7
—— (] 280 - 1.287) die.

Ma-346
{1.354 - 1.362) dia.—————

Owersize (0.5 (0.020))

R0.3-0.5
0,012 -0.020) 37.500-37.516 (1.4754 - 1.4770) dia.
s el
% Ovlinder haad
1.7 (0:067) : /f’:

45

Unit: mm {in)

<K

fenll—

34.4 - 34.6 {1.354 - 1,362} dia.

SEM7G6A
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SERVICE DATA AND SPECIFICATIONS (5.D.8.)

Inspection and Adjustment {Cont'd)
CAMSHAFT AND CAMSHAFT BEARING

Valve nming

Unit: mm lind

L.H. camsheft

SEMBS3B
Standard Max. tolerance
Camshaft journal 1o 0.045 - 0.090
bearing clesranca {0.0018 - 0.0035) 0.1 (0.0059)
Inner diameter of @ : 47.000 - 47.025
camsheft baaring 11.8504 - 1,.8614} -
(B} : 42.300- 42,525 B
1.6732-1.6742)
(€)= 48.000- 48.025
{1.8808 - 1,8907} .
Outer dismeter of (&) : 46,020 - 46.540
camshaft |aurnel (1.8472 - 1.8480) B
B 1 42.420 - 42,440
{1.8701 - 1.6709} -
© ' 47.920- 47.940 B
{1.8866 - 1.4874)
Camshaft runout Lass than
(T.1.5.%] 0.04 (0.0016) 6.1 10.004)
0.03 - 0.08
Camshaft and play {0.0012 - 0.0024) -
EMB71

Cam height “A"
Intake
Exhaust

‘Wesar Himit of cam

height

39.537 - 38.727 {1.55666 - 1.5641)

0.15 (0.0058)

*Total indicetar reading

| "

_;3‘
(]
&
&
&
Ia]
A
T Emizo
Unit: degres
] ] d 3 i
243° 248° 10° 58° 10° 58"

CYLINDER BLOCK

Unit: mm {in}

SEM321A

Surface flatness
Standard

Limit

Cylinder hore
Innar dismeter
Standard
Gracle No.
Grade No.
Grade No.
Grade No.
Grade No.

th B L Ry -

Wear limit
Qut-of-round (X-Y)
Tapear (A-B-C}

Mein journal inner
diameter
Grade No. 0

Gradea No 1
Grade No 2
Differgnce in inner

diameter betwaean cylinders
Standard

Waar limit

Less than 0,03 (0.0012)
0.0 10.08039)

B7.000 - B7.010 (3.4252 - 3.4256}
87.010 - 87.020 13.42566 - 3.4260)
87.02Q - 87.030 {34260 - 3.4264)
87.030 - B7.040 (34264 - 3 4268)
B7.040 - B7.050 (3.4268 - 3.4272|

0.20 10.0079)
Less than 0.015 {0.0006})

Lass than 0.015 (0 0006)

B6.645 - 66654 (26238 - 26242)
66.654 - 66 663 (2.6242 - 2.6245)
BE 683 -66.672 {26245 - 2.6249)

Less than O 05 (G.0020
0.20{0 0078l
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SERVICE DATA AND SPECIFICATIONS (S.D.S)

Inspection and Adjustment (Cont’'d)

PISTON, PISTON RING AND PISTON PIN

Availabte piston

Unit: men find

Piston ring

Unit: mm {in}

l 1
o T
C —
s I
| — i |
1§ & 2 o]

[

-]

a: 20 mm (3.79 in}

SEMAS1B

Standard
Grada Na. 1
Grade No. 2
Fiston Greda No. 3
skirt frade Na. &
diem- Grade Ne. B
atar

epv .26 (0.0058) -
oversiza (Seryice)

0.50 {0.0197}
oversiza {Service)

86.985
86 976
A6 985
B6.985
B7.008

BT.215

87466

- B6.975 (3.4238 - 3.4242)
- B6 8BS (3.4242 - 3 4246)
- B6.995 (3.4245 - 3.42501]
-B7.005 (3.4250 - 3.4254}
-87.015 {3.4264 - 3 4258)

- 87.265 13.4337 - 3.4366}

- 87515 (3.4436 - 3.4455)

"a' dimensian

20 (Q.79)

Piston pin hole diameter

20.969

- 20,581 {08265 - 0.8260)

Piston clearance to
cylindar block

0.025

~ 0,045 (G.0010 - 0.0018}

Standard Limit
Side cieargnce
T 0.040 - 0.073
op (0.0016 - 0.0028]
0.1 (0.004)
Ind 0.G30 - 0.063
{0.G012 - 0.0025]
D” 0-015-0190 _
{0.0006 - 0.0075)
Ring gap
Nan-turbo
0.21 -0.44
(0.0083-0.0173}
T
o Turbe
0.21-0.31
{0.0083 - 0.0122) 1.0 {0.04)
018 -0.44
Znd {0.0071-0.0173)
&.20- 0,76
Qil {rall ring) 0.0073 . 0.0268}
Piston pin

nit: omen (it

Pigton pin outer digmeter

20.971- 20.983 (0,856 - 0.8261)

Intarference fit of
piston pin to piston

—0.008 tc 0.004 {—0.0003 to 0.0002)

Piston pin to connecting
rod bush clearance

0.005 - 0.017 (0.0002 - 0.00607)

*aluss measured at ambiant temperature of 20°C {6B°F)

CONNECTING ROD

Urut: mnm {in}

Cantar distance

16410 - 154,20 {6.0669 - 6.6709)

Bend, torsion [per 100
(3.94))
Limit

0.10{0.0039

Piston pin bushing
inner diametar*

20.982 - 20.994 (0 8261 - 0.B265)

Connecting rod big end
innar diamater

53.000 - 53.013 (2.0866 - 2.0871)

Sida clearance
Standard
Lirnit

0.20-0.35{0.0079 - D.0138)
©.40 [(0.0157)

®After instalhng in connecting rod
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SERVICE DATA AND SPECIFICATIONS (§.D.5))

Inspection and Adjustment (Cont'd)

CRANKSHAFT

Unit: mm iin)

AVAILABLE MAIN BEARING

Main journal dia. "Dm”"

Uppsr main bearing “: With oll groove
With oil groove) No. 1*

Grede Na. 0 62.967 - 82.975 {2.4790 - 2.4783)
Grade No. 1 62,950 - 62.967 (2.4787 - 2.4790)
Grada No, 7 62,951 . 62,950 (2,4784 - 2.4787)

Pin journal die. ""Dp’*
Canter distance “'r”

Out-of-round {}(-Y]_

49.655 - 49.974 {1 9667 - 1. 9675}

41.51{1.634]

Standard Less then 0.005 {0 0007)
Teper [A-B)
Standard Less than 0.005 {0.0002)
Aungut [T.1.A.}
Standard Less than Q.10 {0.0038} No. 4 Lower main bearing
{Without oil grooval
Frea and ploy
Standard 0,06 - 0.17 {00020 - 0.0067) SEMIZIA
Limit 0.30(0.0118)
No. 1 main bearing
Grada Thickness "' T Width W idantificatian
S number mm {In] mm {in} color
I 40 1.817-1.871
—E Zilne 0 (0.0715 - 0.0717) Plack
" ¥ : 1.821 -1 825 o
Dm 10,0717 - 0.0718) oW
Dp SEMEA5
4 1.825- 1.829 225 Grann
Outeofround XY {0.0719 - 0.0720) (0.886}
Taper A-B " 1.829 .1 833 Veliaw
10,0720 - 0.0722)
& B
. 1.833-1.837 a
¥ {0.0722 - 0.0723} ue
x
No. 2 and 3 main hearing
Gragde Thicknass " T Width ~'w~ Iderttification
EM718 nurmber mm {in) mem {in) color
1.817-1.821
0 (0.0715 - 0.0717) Blnok
. 1.821-1.835 By
0.0717 -0,0719) awn
19.0
1825 . 1.829
74
2 (0.0719 - 0.0720) (0.748) Graen
1.820-1.833
3 (0.0720 - 0.0722) Vellow
B3z-1.
4 1.833-1.837 Blus

{0.0722 - 0.0723)
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A AND SPECIFICATIONS (S.D.S))
Inspection and Adjustment (Cont’d)

MNo. 4 main bearing MISCELLANEQUS COMPONENTS '
Gradg Thickness T Identificaticn Unit: mm lin)
AUMDeF mm lin} color
Flywiheal
0 1.817- 181 Black Punout {T.IL.R.) Less than 0.5 {0.0059)
{0.0715-0.0717)
1.821 -1.4825
1 Brown,
(0.0717 - 0.0718) Bearing clearance
. 1,875 - 1.829 Grogn Unit: m (e

10,0719 -0.0720)

Main bearing clesrance

1.829 -1.833
Standard 0.028 - 0 085 (0.0011 - 6.0022
3 (0.0720 - 0.0722) Yellow andsr 0.0022¢
Limi .690 (3,0035)
1.833- 1,837 Bl
4 (0.0722 -0.0723) ug Connecting rod bearing
clgarance
Standard 0,014 - 0.054 (0.0006 - 0.0021)
Limit 0.080 {0.0035)

Main bearing 0.26 mm {0.0098 in) undersiza

Unit- mm lin}

Thickness " T 1.948 - 1.966 (0.0787 - 4.0770)

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing undersize

Unit: mm {in)

Crank pin journal diameter “Dp”*

Standard 49,965 - 49.674 (1.9667 - 1.5676}
Undoersize
0.08 {0.0031} 45,881 - 49,894 (1,9638 - 1.9643)
0.1210.0047) 48.841 - 49.854 {1.5622 - 1.9628)
.25 10.0098) 49.711 -48.724 11,8571 - 1.9676]
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

ENGINE OUTER PARTS

Tightening Torque

ENGINE PARTS

N-m kg-m ft-lb
Cellactar cover 6-8 0.6-0.8 43-58
Callector 1822 18-22 13-16

Throttle chamber
Intske reliel vaiva 20-38

Intake manitold

bott
Intake menifold
nul
Injactor haldar 25-3.2
Cylinder head temperature 12 - 16
sansor
Tharmal transmitter 15-20
Exhaust manifold 18-22
Exhaust outlet 26 -29
E.G.R. cantrgl valve 18-23
E.G.A. tubs 34. 44
E xhaust connecting tube 22.27
Exhaust gas sansor
Morn-turbo 40 - 50
Turbo 18-24
Crankshaft pulley 123-132
Watar inlnst 16- 21
Daronation sansor 25 - 34
P.C.V. valve 29.39
Distributor bokt 418-62
Alternator edjusting bar 14 -17
balt
Air ragulztor 19-62
Stertar molor 30 - 36

10-40

0.25-0.33
1.2-16

15-2.0
18-2.2
25-30
18-23
35-49
22-28

41-B.1
18-24

¥2.56-136
16-2.1
28-35
30-40
050-0.63
14-1.7

0.6G-0.63
31-37

Refer to *‘Installation’” of CYLINDER BEAD.

2-29

Refer 1o “Insaliation’” of CYLINDER HEAD,

18-24
g-12

11-14
13- 16
18 - 22
1317
25 - 33
16 -20

30-37
7317

a0 - 98
12-1b
18 -2B
22-23
36-46
10-12

3.6-46
22-27

MNm kg-m fi-lb
Rocker cover 1-3 0.1-03 07-2.2
Tenstoner nut 43 - 58 44.%9 32-43
Belt cover J-5 031.05 22-36
Rocker shaft 18-22 1.8-2.2 13 .16
Camshett pulley 78 - BA B.0-50 5B - 66
Cylinder head Refer to “Installation” of CYLINDER HEAD.
Camshaft locate plate 76 - B8 80-90 58 - 65
Water pump 16 - 21 1.6-2.t 12.15
Drain plug (Ol pan} 29-39 30-40 2-28
Ol pan 7-8 07-08 E.1-568
Qil pump regulstar valve 39 .49 40-5.0 29 - 36
il pump securing bolts 6-7 06-07 4.3-6.1

t2-16 1.2-1.6 g-12
Ol strainar 1621 1.6-21 12-15
Oil strainsr bracket 6-B 06-08 43.58
Fiywheasl 28.108 10-11 72 -80
Faar oll seal retainer 6-7 08-07 43-56.1

Connecting rod

Main bearing cep
Water drein plug
Spark plug

Refar 1o “Installation™ of ENGINE
OVERHAUL,

80-100 8.2-10.2 ©67-74
34 - 44 3.5-45 26 -13
20-29 20-30 14-22
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