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PRECAUTIONS

Groowe

Boit hole

inner
sk

SEMING

Liquid Gasket Application Procedure

b.

8

Before applying liquid gasket, use a scraper to remove aif

traces of old liquid gasket from maling surface.

Apply a continuous bead of liguid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

* Be sure liquid gasket is 3.5 to 4.5 mm (0.138 tc 0.177 in)
wide (for il pan}.

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

Apply hiquid gaskel to inner sealing surface around entire

perimeter area.

{Assembly should be done within 5 minules after coating.)

Wait at least 30 minutes belore refilling engine oi! and

engine coolant

Parts Requiring Angular Tightening

Some important engine parts are tightened using an
anguiar-tightening method rather than a torque setting
method,

i these parts are tightened using a torque setting method,
dispersal of the tightening force {axia? holtforce) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

Although the torque setting values {Jescribed in this man-
ual} are equivalent to those used when boits and nuts are
tightened with an angular-lightening method, they should
be used for reference only.

Te assure the satistactory maintenance of the engine, bolts
and nuts must be tghtened using an anguiar-tightening
method.

Before tightening the bolts and nuts, ensure that the thread
and sealing surfaces are clean and then coated with engine
oif,

The bolts and nuts which require the angutar-tightening
method are as follows:

1) Cylinder head bolls

{2} Connacting rod cap nuts
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Too! name

Description

ST050 1500

Engine sfand

agsambly

(1) 8T050% 1000
Engine stand

(2 5TO5012000
Base

Disassarmnbling and assembiing

BRV10108500
Engine stand shaft

KW1G110001
£ngine sub-aitachment

ST101 20000
Gylinder head boit
wranch

Loosening and tightening cylinder
head boit

KV10111300
Valve spring compres-
sar

Disassembliing and assembliag valve
cemponenis

{DIKVI0107501 Instalting vaive oil seal
Valve oi} seal drift

{ZKV10111400
Aftachment

ST271800M Removing crankshatt puliey

Stearing wheel puller

¥V10114400
Exhauvst gas sensor
wreanch

L cosening or tightening exhausl gas
SENEOr
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PREPARATION

Tooi number

Tool name Bescription
{1 EG14860000 Adjusting timing belt tension
Push-pull gauge
{(Z)K¥1012060
Hook
EMGIAT0000 ingtaliing piston assembly inta cyiinder

Pistan ring compressor [bara

STHE61000T Ramaving crankshaft piict bushing
Filot byshing pulier

KV10111100 Ramoving oil pan
Seal cutter
W539020000 Prassing the tube of liquid gasket

Tube prasser

STHI200000 Installing camshatt oil geal
Birift

K¥33100300 Instatling front il seal
Drifl

ST15310000 Installinng rear o seal
Drift

EM-4



PREPARATION

COMMERCIAL SERVICE TOOLS

Toaol name Description

Spark plug wranch Removing and installing spark plug
Q ffgj
1 mm e
10,67 in) 3;,0»«’“’#

Puley holder Holding eamshaft puliey whits tighten-

ing of loosening camshatt bait

\aive seat cutter sat Finishing valve seat dimensions

Piston ring expander Removing and Irstalfing piston ring

Valve guide drift Remaoving and instaiing valve guide
intake & Exhaust:
A = &5 e {0.374 In) dia,
B = 55 mm {0.217 in) cia.
Valve guide reamer Reaming valve guide (3’ or hola for

oversize vaive guide (F)

0]

D,

o,

6.0 mm {0.236 in} dia.
= 10.2 ety (D.402 In) dia.

Vaive cil seal remover |[Removing valve oii seals




QUTER COMPONENT PARTS

T& intake man:doid
collector

:‘E G R cantrod valve

¢
m_tl\ 5 .\H?l-!ﬂ T 2128
A

N {2a-27, (2.4-2.7,15- 200
/@ ﬁ 15. 20

! N B, - 20)
- - :___ﬁ-@,_ o T ?3
! \—/:9/ T — s o intake manifold
: T colisctor
é &,u}- T

[ 34-44(35.45 25. 33

Qil fiiter bracket

3 6. 29

PowEr staering
PP Dracket-

Alternator

-1

1.6 2.1, 12 - 15}

40 - %a
(4.1-51 39- 30

et \‘.\\
ol = 3
A
Exhaust manitaid ; \
Right 1id A
{/, ight side) WL - Exhauct manitoid \\
2 g A ; i
£ ;:) "~ - q [Lefr siie) ¥
4 i 5, N 2e 2z %
H ek - ket
@E: ko Gaskor 03 {2.4-2.3,17. 20}
L

M o Man (kg.m, b}
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CUTER COMPONENT PARTS

Turbc maodel

§0i| inlet tube

'

> 16-20{1%5.2. .
- ) 11.5.20, 11 - 14}

g:gs.s - 8.3 (D.64 .- 0.85, 4.6 - 6.1)

-~ EXDMEST gis aensor
/ 40 - 50
4.1 5., 30 -37)

Right side (Nsz-83
0564 ?
4.6 -6.1

Gusket g

] e3-83 /
064 - GBS, 4.6 -6.1)

Y

L Water tube

/t.m,
20

[Ol2s. 29

23 E ] ’_.-- " "
; (2.5 - 3.0, 918 - 223
- Pre-catalyst c-—)
y L.

.
i3
\\ Pro-cotalyst Cover
1.5-2.40
{ Turbocharger _/
11 - 14} ot
. “ 5~ Exhaust manifoid
[C] 43-54 {4.4-5.5 32 - 40) > Locking piate™ < S\
i
Gskezg Water wiw -

16211821, 1345) k\ m
Oil retwn tube
7] 6.3 - B.3 (0:54 - 0.85, 4.6 - 6.1} - T

- L’CEH 31 128 -32,20 - 23}

Laft sice Water tube ?

I

]» Water wbe

Exhoust manifgid — Exhatist g8 sensor

Manifolg cover -

i Turbacharger
unit

Tm— Pre-catalys:

e Ok it tube
T PrieCgtalyst cover

Qit reTurn wibe

“— Wastagute vefue actuator

ﬂ s Ne-m kg-m, fi-th}

SEMT 7
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OUTER COMPONENT PARTS

Dlwe.21018-21, 1215

I 16-21016-21,12. 160 -~ Baiance tube

\=~ A
§ g uiatiy

Gagienr a'\, {<- - 4 3 ) ’ N
hY - :
" P aten b . . - "M“‘ - 10.8
TR TS N o

Throttle chambar -~ S {0.66 1.1,

6.2-80;

4 CIAAL veive and
N F.1.0.0. olenoid}

. Gk o o

5 1m: Tn‘uhtmbvhmd “ Terorle
Znd: 5 (3.5, 3.6) chambe
ard: 20 (20, 14} amoer..

T ts: 9.11109.1.0.65-80
Znd: 18-22{1.8-2.2, 13 - 16}
To intake
manifokd collector
blanee tube QQ\"“\,,

Fuat damper  —-.
[T 25.32
{0.2%.0.33,18.24)

* fergice manifald collactor

",
™ YThrotrie tensor &
throttie vabve avitch

T fuel tank Fuet
? Dreasyre

b f,- T agHaTor

intake
manifeld
£ [%
N ~ Fuet temaera'lure
et @7 8
- Fusl tube
Intak & rmamifok!

10.3- 6.5,
2.2 3.8
6 -20

{1.6-2.0,

i 12- 14}

Gasker 59—

[Jte: 3-510.3-0522-2.80 - £ Neen tkgem, frm)
nd: 24-271(24-28,17. 20)

SEME18C
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COMPRESSION PRESSURE

Measureinent of Compression Pressure

1. Warm up engine,

2. Turn ignetion switch off.

3. Heioase fue! pressure,

Refer to "Releasing Fuel Pressure’” in section EF & EC.
Hemove al spark plugs.

Disconnect crank angie sensor harness connector.

- o

Attach a compression tester 1o No. | oylinder.
Depress accelerator pedal fulty to keep throttle valve wide
Qpen,
Crank engine and record highest gauge indication,
Repeal the measurement on each cylinder as shown,
Atways use a fully-charged battery to obtain specilied engine
revolution.
Comgpression pressure: kPa (bar, kgfcm’, psi)/300 rpm

Standard

1,285 (12.85, 13.1, 186}
Minimum

- Dampresstan

ot

© o

981 {8.81, 10.0, 142)
Diference limil between cylinders
9g (0.98, 1.0, 14)

10, If cylinder compression in one ofr more cylinders is low,
pour a small amount of engine oil into cylinders through the
spark piug holes and retest compression.

* It adding oil helps compression, pisten rings may be worn
or damaged. i so, replace piston rings after checking
piston,

« Il pressure stays low, a valve may be sticking or seating
improperiy. inspest and repair valves and valve seats,
{Rofer to 5.D.5.) If valves or vaive seals are damaged
excessively, replace them.

& i compression in any two adiacent cylinders Is tow and H
adding oil does not help compression, there may be
ieakage past gaskel surface. If so, replace cylinder head
gasket.

EM-9



OlL. PAN

Removal

t. Drain engine ail,

ENGENE 2. Remove engire under cover,

Drain plug

Qit filter bracket J__:_,.-—--“ _{
e i p

e i,‘_

o B\ 3. Remove oil fiter and brackel.
Lf,f)x 4. Remove engine rear gussets from both sides.

/\?fc "/bi [P - 5. Disconnect A/C tube clamps as shown.
Tty clam

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



OIL PAN

Teansmisson

Qil
e jack

SEMSITC

BEM3EGE

Removal {Cont'd)

9.

.
10,

11.

12.

13.
{1)

(2)

{3

Set & suitable transmission jack under the suspension
member,

At this time, holst engine with engine slingers.

Hemove suspension member fixing bolts.

Remove enhgine mounting bolts from both sides and then
slowiy lower transmission jack.

HRemove c¢il pan bolts,

Remove il pan.
insert Tool between cylinder block and oil pan.

Do not drive seal culter Into oil pump or rear olf seal
retainer, as aluminum mating surfaces may be damagod.

Do not nsert screwdriver, or ol pan flange may be de-
formed.

Slide Tool by tapping its side with & hammer, and remove
oil pan.

Remaove oil pan,

Instatlation

1.

L 4

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

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

EM-11



Oll. PAN

BEMBI4B.

SEM3SIB

Cut hare,

Ligquid gaskar

Ertet
“ side
Groowe Boh hole
BE MR

Front

B

@ .

u I%

'\1’} Q-O

Tighren in numarical order.

1h

&

@p :
< fx w e w—w
//\ \“Q.

AN
'. 1E/,

Installation (Cont'd)

2. Apply sealani to oil pump gasket and rear oil seal retainer
gasket,

3. Apply & continucus bead of liguid gasket to oil pan mating
surface.

Use Goenuine Liquid Gaskel or eguivalent,

e Be sure liquid gasket is 3.5 to 4.5 mm {0.138 to 0.177 in)
wide,

4. Apply liquid gasket to inner sealing surface as shown in
figure.

& Attaching should be done within 5 minutes aller coating.

5. Install @il pan.

o [nsiall bolts/nuts In their reverse order of removal.
e Wait at least 30 minutes belore refilling engine oil.

EM-12



TIMING BELT

CAUTION:
2. Do not bend or twist timing beit.

b. After removing timing belt, do not turn crankshaft and camshaft separately because valves will strike
piston heads.

¢. Make sure that timing belt, camshaft sprocket, crankshaft sprocket, idler pulley and auto-tensioner are
clean and free of ofl and waler,

Timing bait cover (Rear|

/ 3-5103-05,22-38

Timing belt cover {Lipper}

.-

76222 0.81-0.85, 4.6 6.9

Right side carmshaft
—mrdckee {intake)

[Tj43-58 {44 -89 32 43

idir puliey

Turing belt cover (Lower)

&’\‘\\. @u - 19

{1.4.1.9, 10- 19}

' &Twm [

hite

[Dea-sa

16.4-59 32. 43|
5 “ Crankshaft sprocker
\" Timing balt plata
L[Te-211168.21, 12- 1

®¢< ' \timing beit
0J 218. 235 \

Crardeshafs pulbey
{22. 24,
188 - 174)

£ 11-1.310.11.013, 08 0.9)

(] 37-50

G.38-051,27-.37

Crank angi0 sonsor -

0 : N fxgem, frib)

SEMG1SC
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TIMING BELT

Removal

1. Remove engine under caver,

2. Drain coolant from both cylinder block drain plugs, and
radiator drain cock.

Caoling fan

3. BRemovea radiator,
and coupling

4. Remove drive belis, cooling fan and coupling.

e
¢ ! \(}ﬁ':lﬂ ! .

l

5. Remove ¢rankshaft pulley bolt.
(Al this time, remove starter motor and set a sultable tool to
ring gear so that crankshaft cannot rotate.)

6. Remove crankshaft pulley using Tool.

EM-14



TIMING BELT

--Front timing
balt cower
et TR ™

AW

SEMEIC
N
i { \{;| Frrmr ig}
IJJ) 42“}
. s Nt /ﬁ'@h&\-'ﬁnshns arm
e’ e L ™ Stopper boir

il

Vh {ME size)

4

Unit: mm dinl SEMEMLC

Timing belt .,

Removal (Cont’d)

7. Remove water inlet and outlet,
3. Remove front timing bel covers.

9. Install & suitable stopper bolt into tensicner arm of auto-
tengioner so that projection of auto-tensioner pusher does
nof change.

10. Set No. t cylinder at T.0.C. on its compression stroke.
11, Remove auto-tensioner and timing belt,

EM-15



TIMING BELT

Inspection

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

Hem to check

Problam

Cause

Footh is broken/
tooil reol is cracked.

¢ Camghalt jamming
@ Distributor jamming
» Damaged camshafi/crankshaft oil seal

SEMI%LA
Back surface is ® Tensioner jamrring
crackedfworn. » Dverhesied anging
# intarference with bell cover
SEMIGEA
Side surface is worn, » improper instaliation of beit
+ Mzlfunctioning crankshali pulley ptatetiming
\\\\ beit plate
» Belt corners are worn and round.
& Wicks are frayed and coming out. SEMEHEA

Teeth are worn.

Rotatiog dirmction

& Canvas on footh face is worn down.

« Canvag on tooth s Nutfy, rubber layer iz worn
down and faded white, or weft is wora down
and invisible. SEMIITA

& Poor belt cover sealing

» Coolant leakage at water pump

# Camshaft aot functioning progerly
» Distributor not funclioning properly
s Extessive beit tensicn

OiliCootant or water is
stutk 1o balt.

® Pour qil sealing
» Coolant leakage at water pump
e Poor beit cover sealing

EM-16



TIMING BELT

inspection (Cont'd)

AUTO-TENSIONER
Check for oil teaks from pusher rod and diaphragm.

<Pusher>
SEMEsSG
Installation
1. Conlirm 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 all spark plugs.

Aligning mark

Aligring rnark / Abgring mark
/

\ ,J"m ANy Algning m;rk

- Idlar pulkey fntake
+ W . " camghaft
- g g sprockat

Exhaus
camzheft
/ procker
Extaus . Milar pullay
camshait i : y
sqrocket
Intake
cammhafe
sarocket
AL -1enEiands
Crankshaft Aligning mark
sprockey SEFDII
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TIMING BELT

A& ook (0. TG i}
A Rod
™, .
— Temgioner

~— Pto-
tensnhiar

8. Settiming bell

Instaliation (Cont'd)

4. Check clearance batween tensioner arm and pusher of
auto-tensioner is 4 mm {0.16 in).
i not, adjust it in a suitable vize, and then insert stopper
bolt into tensioner arm in order that clearance does not
change.
When adjusting clearance, ¢o not push tensloner arm with stop-
per bolt fitted becauee it will damage thread portlon of slopper
bolt.

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

a. Ensure timing belt aad sprockets are clean and free from oil or water. Do not bend or iwist ming

bell.

b. Align white lines on iming belt with maiching mark on camshaft sprocket and crankshaft sprocket.

Paint arrow on timing bell towards the front,

- Exhaust camshatt
sprocket

5% cogs

SEMAZEE




TIMING BELY

Push with approx,
B77.B1ANI69.83kg, 152 183m) )1

€S AT ey A
S e

——i

f": EG 14860000 .\\

e ' \:@
N

g BEMT T

- Seost piate
onger thsn
X \\Wldlh
8-10 2-3 . \
i03Y-090;  008.018 Ueitt mmlin}
SEFDAe

Installation {Cont’d)

7. Push auto-tensicner slightly towards timing belt 1o prevent
belt from slipping.
While pushing, turn crankshaM 10 degrees clockwise and
tighten nat (1)) and bolts (@), @) to 16t0 21 N'm {1.6 ta 2.1
kg-m, 12 ko 15 fi-1b),

At this time, do not push auto-lensicner hard or belt will be

adjusied too tightly.

& Turn crankshaft 120 degrees counterclockwise.

8. Turn crankshaft clockwise and set No. 1 cylinder at T.0.C.
on its compression siroke.,

10. Loosen nut () and bolts (@, 3) 1/2 turn.

$1. Push the end of pusher with approx. 67.7 to 81.4 N {6.8t0 8.3
kg, 15.2 to 18.3 Ib} force using Yool (push-pull gauge) and
tighten nut (D} and bolts {(®, @) to 1610 2INm {160 2.1
kg-m, 12 to 15 ft-lb).

i dellection of timing belt exceeds specification in procedure

15., change applied pushing force.

12. Turn crankshaft 126 degrees clockwise.
13. Turn crankshaft 120 degrees counterclockwise and set No.
1 cylinder at T.0.C. on its compression siroke.

14, Prepare a suitable steel plate as shown.

EM-19



TIMING BELY

e
O
Aytcrtansionar J

SEFO

38 -52mm (0138 - 0.206 in)

SEFOA9E

installation (Con¥'d)

15.
(3} Set plate on each position of timing belt mid-way between
pulleys as shown.
{2) Push it with 48 N (5 kg, 11 b} force using Tool (push-puil
gauge) and check deflections,
Deflection:
55 . 6.5 mm (0.217 - 0.258 In} or the average of
each portion
& +®+© + 8

4
is 8.5 - 6.5 mm (0.217 - 0.256 in)

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

16. Confirm auto-tensioner fixing nuts and bolts are tightened
to 16to 21 Nom (1.8 to 2.1 kg-m, 12 to 15 ft-lb).

17.

¢ Remove the auto-tensioner stopper boit,

® After 5 minutes check the projection of the rod {clearance
between tensiongr arm and pusher) stays al 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.

18 Install liming balt covers.
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OIL SEAL REPLACEMENT

intake manitold

KV 10107504
KV10111400 7557 L
¢ Attachment I’f P

Sl

- %
Yalwe oil § § z
s ¢ o
..... " % w
—§-3-8
R
Valve spring ] - &l s
stat # g Al
1 V] SEung e
A ? ol o] -
2 4 L
LUnit: mm {in} SEMERIG
Engire i Enygine
ingide ourside
Ot el iinﬁ\ ~ Eragt peal lip

SEMTISA

VALVE Oil. SEAL

1.
2.
3.

&

Remove intake manifold collector and valve cover.
Remove timing belt, camshaft sprocket and rear belt cover.
Remove camshaft brackets, camshaft and valve lifter.

Remove valve spring using Tool or a suitable ool
Piston concerned should be set at 7.0.C. to prevent vaive
from falling.

Pry out valve oil seal.

Apply engine oil to new valve oil seal and install it.
Before instailing vaive oil seal, instal! inner valve spring
sesl.

OIL SEAL INSTALLATION DIRECTION
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Oll. SEAL REPLACEMENT

ST 10008

ZEMIEECA

CAMSHAFT OiL SEAL

1. Remowve timing belt and camshaft sprocket,
2. Remove rear balt cover and camshaft oit seal,

Be carefi not to scratch camshaft,

3. Apply engine oll to new camshaft oil seal and install it using
Tooi or a suitable tool.

FRONT OIL SEAL

1. Remove timing beft and crankshaft sprocket.
2. Refmove oil pan and oil pump assembly.
3. Remove front oil seal from oil pump body.

4. Apply engine oil to now oil seal and install it using Teal or
& suitable tool.

REAR OIL SEAL

1. Remove flywheel or grive plate.
£. Remove rear oil seal from refainer.

Be careful not to scratch crankshatt.

3. Apply engine oil to new oif seal and install it using Tool or
a suitable tool,

EM-22



THROTTLE CHAMBERS

Installation

The intentlon of this installation and adjustment procedure is to
assure accurate synchronization of the throitie chambaer open-
ing points.

T Accsb-oeum unit

Y
Y Throttle chamber

/
r
[Fight side) Threttie chamber

(Lnfy sida} /

et
SEME3EC

1. Install accel-drum unit and throttle chambers (right side and
lefi side).
Tightening order:
MO @D -
9 -1 N-m {0.8 - 1.1 kg-m, 6.5 - 8.0 f-Ib)
{2y 0 — [i} ~+ (F} - 412
18- 22 Nom (1.8 - 2.2 kg-m, 13 - 16 H-Ib)
3y & — B - ©: Tighten by hand
B E -G - O
5 N'm (0.5 kg-m, 3.6 ft-Ib)
H® -6 -
20 N'm (2.0 kg-m, 14 8-1b)

& When tightening bolis, 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 throftle chambere only, you need not
periorm procedures (3), {4) and {5).

SeF0521

s Before installing each throttle chamber, confirm that stop-
per wire is installed in hole of rod pin.
if not, inslall suitakle wire.
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THROTTLE CHAMBERS
installation {Cont'd)

Aclirsting screw

Lotk st ..

Stopper wire g A

Joint laver
Lefr side

2. Puli out stopper wire of right side throttle chamber in order
to secure right side jaint lever.

Right side
SEFOS3

3. Loosen left side throttle chamber lock nut and back off
adjusting screw until there is clearance between the screw

and joint lever,

4. Set dial gauge on jcint lever and set indicator to zero.
Confirm that bettom end of adjusting screw is not in contact

s Adiusting screw
! with joint lever of acceierator drum unit,

/,-. Lock aut

Acob-drum
unit Fhrottia
j thamber

doint Stopper  {Lafr side)

Lt wire SEME4DC

5. Puli out left side throttle chamber stopper wire from rod pin.

EM-24



THROTTLE CHAMBERS
instaliation {Cont'd)

8. Turn adjusting screw until dial gauge indicator is within the
faliowing range.
Range: 0.07 - 0.13 mm (0.0028 - 0.0051 in)
Then tighien lock nut,

7. Confirm that the dial gauge indicator is still within the above
range.
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CYLINCER HEAD

Valve cover (Intpka)

Ormament cover

Gasket |intske} G4
{/
ol

z-4 fg
X 0.2-0.8,1.4-29) - .
[

— Valva cover
/ [Exhacst)

ﬁ\—-tﬂj B.4.108 (088 - 1.7, 6.2-2.0)
£} e-25016. 25 12.19) - Cytinder f
D en-118092. 12,8789 AN 7 Qylinder head boit

N Rafer to “Instullstion”
N, Valve thming
contral salgnid

/ Cylingder hsad | Left siie)

Hydraulic
velve |ifter

,-— Rubber plug

Valve slm
Va Eve g;u ide

\
-
- )50 118

Front oil sual @ 082.1.2

8.7-8.7
213
imtt-0.13, 14 9% f“@ -
0.8. 0.9} {14.19 10- 14} Q, .
\
%123 132 @
{125 - 13.6. 90 - 98} Vahve /:» _,>
~Se EXhaUst vide
Valve oil seal bag
Vaive spring seat _/ J Hydfwl e vahve fifter

\J'shrs colter

Vaive spzmg—/

WValva spring retainer

: Q Appiy liquid gayker,

0 : Nem kpm, ftib)

L

. Aties installing gasket, cut off
any loose ends,

SERMA
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CYLINDER HEAD

SEMEISE

CAUTION:

& When installing sliding paris such as camshaft, camshaft
bracket and 0l seal, be sure to apply new engine off on
their stiding surfaces.

e When tightening cylinder head boMs, intake camsha#
sprocket bolts and camshaft bracket holts, apply new
engine oil to thread portions and seat surfaces of bolls,

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

+ Do not pul hydraulic valve Jiflers upside down, otherwise
alr will enter valve lifter, causing it to make a noize.

¢ Do not disassemble hydraulic valve lifter.

s AlHach tags to valve lifters so as not to mix them up.

¢ Valve liters should be imraersed in engine cil.

Removal

1. Rermove intake manifold collector,

2. Remove injecior pipe assembly.

3. Remove valve covers,
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CYLINDER HEAD

SEMTTIC.

Removal (Cont'd)

4. Remove timing belt.

Refer to “Removal”™ of TIMING BELT.

3. Remove idier pulley and its stud boil.

§. Remove intake manifoid.

7. Disconnect front exhaust tube from exhaust manifold,
8. Remove cylinger head with exhaust manifoid.

Cylinder head bolts should be lcosened in two or three steps.

Disassembly

1. Remocve exhaust manifold frem cylinder head.
2. Remove camshaft sprockets.
3. Remove timing beit rear cover.

4, Punch an identification mark ¢n each camshaft bracket,
5. Remove camshaft brackets.

Bolts shouid be [oosened in two or three steps.
Beture removing camshafi, measure camshaft end play.

6. Remove oil seals, camshafts and hydraulic valve iifters.

EM-28



CYLINDER HEAD

Suitable toot

Mossuring points

Legs than 0.1 mm mcm in}

BEMEB2C

Disassembly {Cont'd)

7. Remove valve springs with Tool or a suitable togl,

8. Pry out valve oil seals.

lnspection

CYLINDER HEAD DISTORTION

Head surface flatness:

Legs than 0.1 mm (0.004 in}

if beyond the specified limit, repiace it or resurface it.
Resurfacing limit:
The resudacing limit of cylinder head is determined by the
cylinder block resurtacing in an engine,
Amount of cylinder haad resurfacing is “"A”.
Amcunt of cylinder Bock resurfacing is “B",

The mauximwm limit is as follows:

After resurfacing cylinder head, check to make sure that
camshaft rotates freely by hand. f resistance Is felt, cylinder
head must be replaced,
Nominal cylinder head height from camshaft center:
169.5 - 169.7 mrn (6.673 - 6.681 iIn)
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CYLINDER HEAD

Inspection {Cont’d)
CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT
1. Measure camshalt runout at the center journal,
Runout (Totat indicator reading):
Limit 0.1 mm (6,004 in)
2. {f it exceeds the limit, replace camshatt,

CAMSHAFT CAM HEIGHT

1. Measurg camshaft cam height,
Standard cam height:
#£0.405 - 40.555 mm {1.5907 - 1.5982 in)
Cam wear limit:
0.15 mm {0.0059 in)
2. i wear is beyond the limit, replace camshafl.

CAMSHAFT JOURNAL CLEARANCE

1. Instali camshaft bracket and tighien bolts to the specified
torque.
2. Measure inner diameter of camshaft bearing.
Standard inner dlameter;
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshaft journal.
Standard cuter diameter;
27.935 - 27.955 enm (1.0998 - 11008 in)
4. If clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshaft journal clearance Hmit:
0.15 mm (0.0059 in}
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CYLINDER HEAD

inyice micre 4]
dizl pauge

e

Vaha guide

Inspecticn (Cont’d}
CAMSHAFT END PLAY

1. Install camshaft in cylinder head.
2. Measure camshafl end play.
Camshalt end play:
Standard
0.03 - 0.08 mm (0.0012 - 0.0031 in)

YALVE GUIDE CLEARANCE

1. Pushvalve stem out so that its end is even with valve guide
height. Measure valve runout by moving valve.
Valve deflection imit (Dial gatige reading):
0.2 mm (G.008 in)

2. H i exceeds the limiH, check valve 1 valve guide clearance,
a. Measure valve stem diameter and vaive guide inner diam-
eler.
b. Check that clearance is within specification.
Valve to valve guide clearance Hmil;
0.19 mm {0.0039 in}
c. H it exceeds the Hmit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remave valve guide, heat eylinger head to 150 to 180°C
(302 1o 320°F).

2. Drive out valve guide with a press funder a 20 kN (21, 2.2 US
tan, 2.0 Immp 1on) pressurel or hammer and sultable tool,
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CYLINDER HEAD

thair: e {ind

£ 15.1-153
H.504 - 0.502)

SEMIIRT

Inspection (Cont'd)
3. Ream cylinder head valve guide hole,
Valve guide hole diameter
{lor service paris):
Intake and Exhaust
10.175 - 10,196 i {0.4006 - 0.4014 in)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and press
service valve guide onto cylinder haad.
Projection "¢;
15.1 « 15.3 mm (0.594 - 0.802 in}

5. Ream valve guide,
Finighed 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 raplace if it is worn excessively.

« Before repalring vaive seats, check vaive and valve guide
for wear. If they have worn, replace them. Thea correct
valve seal.

¢ Cut with both hands 10 assure a unlform surface,
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CYLINDER HEAD
Inspection (Cont'd)

AEPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat ¢ntil it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recass in cylinder head.

2. HReam cylinder head recess.

Reaming bore for service vaive seal
Cversize [0.5 mm (0.020 in)]:

g 0 irtake

0.208"0004, 36,500 - 36.516 mm {1.4370 - 1.4376 in}

i e P Exhaust

Yok mmbel  SEMBSIC 32.000 - 32.016 mym (1.2598 - 1.2605 i}

L] #0085
82"y 2is g1 aa.

{m“g-wi P TN

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

3. Heal cylinder head to 150 to 160°C {302 to 320°F).
4. Prass fit valve seal until it seats on the bottom.

5. Cut or gring valve seat using suitable tool st the specified
dimensions as shown in 8.0.8.

6. AHer culting, lap valve seat with abrasive compound.

T, Check valve seat contact condition.

VALVE DIMENSIONS

"T"“ Check dimensions in each valve For dimensions, refer t0 5.0.8,
When valve head has been worn down to 0.5 mm {0.020 in} in
margin thickngss, repface valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less,
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CYLINDER HEAD
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BEMEREC

Inspection {Cont’d)
VALVE SPRING

Squareness

f. Measure "S"” dimension.
Qut-of-square:
Less than 1.8 mm (0.071 In)
2. Wit exceeds tha limit, replace spring.

Pressure

Check vaive spring pressure.
Pressure: N (kg, ib} &t height mm {in)
Standard
§36.4 (54.7, 120.6) at 26.5 (1.043)
Limil
More than 452,79 (46,17, 101.80) at 26.5 (1.043)
It it exceeds the limit, replace spring.

HYDRAULIC VALVE LIFTER
1. Check contact and sliding surfaces for wear or sgratches,

2. Check diameter of valve litter.
Quier diameter:
30,955 - 30.965 mm {31.2187 - 1.2191 In)

3. Check vaive lifter guide inner diameter.
inner diameter;
31.000 - 31.020 mm (1.2205 - 1,.2213 in}
Standard clearance between valve lifter and lifter guice:
0.035 - 0.085 mm (0.0014 - 0.0028 in)

EM-34



CYLINDER HEAD

, Assembiy
“T 1. install valve component parts.
| ) Wide pitch e Always use new valve oil seal. {Refer tc OIL SEAL RE-
T PLACEMENT.)
e ; & Instali valve spring (uneven pitch type) with its narrow pitch
side (painted side) toward cylinder head side.
e ' Narrow pitch
==
. {Painted side) SEMEE2
o To facilitate instailation of collet, apply 2 small amount of
grease o a piece of wire or a pencil and attach callet {0 wire
or pencil, as shown.
SEMSS58C

2. install camshafs as shown.

¢ Exhaust camshall (lelt side} has spline for crank angie
SeNs0r.

x‘w=f,! &  When instatiing valve timing coatrai solencid valves, apply

3\
) tiqeid gasket as shown.
N
~
: -

Y7

RSt 1

N -
Valva timing controt
wiensid vaive

EM-35



CYLINDER HEAD
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Assembly (Cont'd)

3. Install camshaft brackets.
Tighten camshait bracket bolts gradually in two or three stages.

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

4. Apply engine oil to camshait oil seal {ip and install it in
place,

Always use new camshaft oil seal.

5. Install rear Hming bell cover,
€. Install camshall sprockets.,

When tightening bolts, #ix camshalt to prevent it from rotating.

Installation
1. Set Ne. 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

Cylingar head boit
washer direction

$

Cylinder head slde

BERSRSR

E ahausr o

47 neake TR

T

SEMBETC

/\— Exhaust side

vRive cover

SEMWETOC

installation (Cont’d)

Install cyfinder head with new gasket,

Be sure 10 install washers belween boits and cylinder head.
Do not rotate crankshalt and camshatt separately, or valves
wilt hit piston heads.

Tighten tylinder head boits in numerical order.

Tightening procedure

Tighten ail boits fo 39 N-m (4.0 kg-m, 29 ft-ib}.

Tighten all bolts fo 123 N-m (12.5 kg-m, 90 f-ib).

Loosen aif bolts completely,

Tighten ail boits to 34 to 44 N'm (3.5 to 4.5 kg-m, 25 to 33
H#-Ib},

Turn bolts 65 to 75 degrees (L), 60 to 70 degrees {L))
clockwise or, it an angle wrench is not available, tighten all
bolts to 123 N'm {12.5 kg-m, 90 ti-Ib).

(6) Tighten boits ( (X} } as shown to 10 to 12 N-m (1.0 to 1.2 kg-m,

7 10 9 fi-ib),

Instaii valve covers,

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

Install remaining paris.
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TURBOCHARGERS

Removal

RIGHT SIDE UNIY

1. Remova right part of cow! top.
2. Hemove batiery.

3. Remove air inlet hose and pipe.
4. Disconnect lower pipe from turbocharger uhit.
N - 5 Remove A5.C.D. brackel with wiper motor and solenoid
s o vaives
_ﬁ:?ﬁ%’;%:%ffji'_;\' 6. Disconnect exhaust gas sensor harness connector.
g Y
i [T e I
By g
-:___" “"lr'l r.-’f |,n-"’ .. {9 T
. £ /; r’“"“:« .11,\
: Py
ﬂ_;?’;“ IS
ff} ;,a"f ( ;
A AN

SEMTBEC

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

4. Remove two bolts tastening pre-catalyst to turbocharger
Ait.

Remove the foliowing parts;
oil pressure swilch,
ail filter,
turbocharger oif return tube,
front exhaust tube,
pre-catatyst
. Disconnect oif hose from oil filter bracket, and turbocharger
water tubes from lurbocharger unit,

zesses

NN
Frant exhaust tube “‘”';..:JCD Front
2o BT S T L
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TURBCCHARGERS

r _.’ant
' /m;

SEMTBC

Locking plate 7

SEMPRC

Removal (Cont’d)

11. Bemove rod pin of wastegate valve actuator.
12. Removs 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 lawer pipe from turbocharger unit.

5. Disconnect water tubes,
6. Remove two bolts fastening pre-catalys! fo turbocharger
ursil.
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TURBOCHARGERS
Removal (Cont’d)

7. Remove front exhaust tube and pre-catalyst.
8. Disconnect steering iower joint.

9. Remove turbocharger ofl return tube and water tubes.
10. Disconnect E.G.R. hube and actuator bracket of turbo-
charger wastegate valve,

11. Remove manifold cover and tastening nuts.
12. Remove turbocharger unit with exhaust manifoid.

Manitold cover 7}

Nl@éi
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TURBOCHARGERS

Inspection

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

Cheek for cracks.

Astiatar -

Compressor whasi —-- L

Turbine wheet

-ifQ
—

Compressor housing < RN

Center hcusiagv-f( L Turbine housing

SEMTIEC

OIL AND WATER TUBES
Check tubes for clogging.

/

ROTOR SHAFT
1. Check rotor shailt for smooth rotating.

GEMTOIC
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TURBOCHARGERS

Inspection (Cont’d)

2. Check rotor shatt for carbon deposits,

SEMTOEC

3. Measure runout of rotor shaft.
Rurout (Total indicator reading):
0.056 - 0,127 mm (0.0022 - 0.0050 in)

4. Measure end play of rotar shafi.
End play:
0.013 - 0,096 mm (0.0005 - 0.0038 in)

TURBINE WHEFEIL

Check turbine wheel for the following:
» Qi

* Carbon deposits

« Deformed fing

e Contact with turbine housing

GEMB0AC,
= COMPRESSOR WHEEL

[, “f,fr-\\ Check compressor wheel for the following:
Bactn \W® s Oil
A e ® Deformed fins
I/ 8 e Contact with compressor housing
j/ f//;"“,'_'"'\h\\\\o\\
VL)

S\ Yy

\\\ \\\‘—‘/ /

. o

[ SELIANAC
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TURBOCHARGERS

inspection {Cont'd)

e, WASTEGATE VALVE
(@QJ ol w&ﬂ Remove rod pin and check waslegete valve for cracks, defor-

Ja Tr;,fm ;&ﬂ mation and smooth movement,

1 Check valve seaf surface for smoothness.

SEMEBAC

WASTEGATE VALVE ACTUATOR

Apply air pressure to wastegate valve actuator and check it for
smooth movement.

& Do not keop applying alr pressure 10 the actuator.

+ The air pressure should be in the range of 78 to 88 kPa {0.78
to 0.88 bar, 0.8 to 0.9 kgicm®, 11 to 13 psi).
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INTERCOOLERS

Mol % 7
Feservair tank

——
. Frent infer cover.._
- Intarecoler

SEMBNID

Removal

1. Bemove front part of front fender protectar.
2. Remove reservoir tank (left intercooler service only),

3. Remove front combination famp.

4. Remove bolts fastening intercooler and front inlet cover.

5. Remove inlet and outier hoses.
6. Remove intercooler ynit.
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ENGINE REMOVAL

Sienger

7; 2712.8, 20)

Mounting brack et

43.55
14,456 32. 41)

Insularor

(D 41-82 >@ (/ 55 - 67
4.2.53 30 . 38} & /ﬂlm-an,ahwi

43-55
(4.4 - %8 3247}

{2845
}/_ 13.6- 4.6, 26-33)

- {Myremic damger
{M/T model anly)

Cwr 2.7
T \ 16.3- 8.0, 45 - 58)
AT 5375
(6.0-7.6,43 . 56)
&Y 51.6516.2.6.6,38-48)

Hﬁ-u-qa.e-u,zs-:a;/@

Rear member

é\[ﬂ}mvw

(5.2 -6.5,30 -48)

3 nem kg, fr)

'BEME2IC
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ENGINE REMOVAL

WARNING:

4, Sltuate vehicie on a flal and solid surface.

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

¢. Do not remove engine untii exhaust system has completely
cocled off. Otherwise, you may burn yourself and/or fire
may break out in fuel fine.

d. For salety during subsequent steps, the fension of wires
shouid be slackened against the engine.

e. Before disconnecting fuel hose, release fuel pressure from
fuel ine,
Reter to 'Releasing Fuel Pressure™ in section EF & EC,

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

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

CAUTION;

#* When lifting engine, be careful not to strike adjacent paris,
especially accelerator wire casing, brake Hnes, and brake
master cylinder.

* In hoisting the engine, always use engine slingers in o safe
manner.

M/T model

1. Remove engine under cover and hood,
Drain coolant from both cylinder block drain plugs, and
radiator drain cock.

3. Drain engine oit from drain plug of o pan.

4. HRemove vacuum hoses, fuel tubes, wires, harnesses and
connecters and so on.

5. Remnove front exhaust tubes and propeller shatt,

8. Remove radiator.

- Remove drive belts, cooiing fan and coupling.

8. Remove P/S il pump, alternator, A/C pump from engine,
and starter motor, and clutch oparating cylinder.

Capiing fan
and coupling -

8. OLisconnect A/C {ube clamps as shown.
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ENGINE REMOVAL
M/T model (Cont’d)

10. Disconnect steering coiumn lower joint,
1. Remove tension rod fixing bolts trom both sides.
12. Loosen transverse link bolts on both sides.

13. Seta suitable transmission jack under suspension member.

& At this time, hoist engine with engine slinger.

14, Remove suspension member fixing bohs.

15. Bemove engine mouniing boelis from both sides and then
stowly lower transmission jack.

SEMEZTC
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ENGINE REMOVAL
M/T model (Cont'd)

16. Remove engine with transmission as shown.

0

rd

o

ol
— -

SEMBIIC

A/T model

1. Perform the same procedures (1 to 8) as for M/T model.
2. Remowve transmission from vehicle,

Refer o AT section.

3. Hoist engine with engine slingers and remove anging
mourtting boits from both sides.

4. Remove engine from vehicle as shown.
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CYLINDER BLOCK
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CYLINDER BLOCK

CAUTION:

+  When installing sliding parts such as bearings and pistons,
be sure o apply engine ol on the sliding surfaces.

e 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 1o thread portion of bolts and zeating
surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.

Remove timing belt.

Drain coclant and remaove water pump.

Drain oil.

Remove oil pan, cil pump and rear oi! seal retainer.
Remove infake manifold collector, intake manifold and
cytinder head,

e R

¥

Hemove pistons.

¢ When disassembling piston and tonnecting rod, remove
snap ring first, then heat piston to 60 o 70°C (14C t¢ 158°F)
ar use piston pin press stand at room temperature.

SEMTPEC

8. Remove bearing cap and ceankshalt.
Before removing bsaring cap, measure crankshalt end
play.

e Bolts shouid be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

e Contirm the fitling of piston pin Into pisten pin hole by
checking if it can be pressed in smoothly by finger pressure
at rcom temperature.

1. Measure inner diamsater of piston pin hole “dp'".

Standard diameter “dp”’;
21.987 - 21.999 mm {0.8656 - 0.8661 In)

SEM 1405
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CYLINDER BLOCK

Micromates

SEpz1R

Foaler ?
gouge o

Inspection (Cont’d)

2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp*:
21.989 - 22.007 mm (0.86857 - 0.8662 in)
3. Calculate piston pin clearance.
dp - Dp ~ -0,004 {0 0 mm (-0.0002 te 0 in)
i it exceeds the above value, replace piston assembly with pin,

PISTON RING SIDE CLEARANCE
Side clearance:
Taop ring
0.040 - 0.073 mm {06016 - 0.0029 in)
2nd ring
0.030 - 0.0683 mm {0.0012 - 0.0025 in)
Max. limit of side clearance:
0.t mm {0.084 in)
I out of specitication, replace piston and/or piston ring assem-
bly,

PISTON RING END GAP
End gap:
Top ring
0.21 - 0.40 mm (0.0083 .« 6.0157 in}
2nad ring
0.50 - 0.76 mm (0.0197 - 0.0298 in)
O ring
0.20 - 0.76 rmvm (0.0079 . D.0299 in)
Max. limit of end gap:
1.0 o (0.039 im)
It out of specitication, replace piston ring. i gap still exceeds the
limit even with & new ring, rebore cylinder and use oversized
piston and piston rings.
Refer to 5.D.5,

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in) per 100 mm (3.94 in} length
Torston;
Lirdt 0.3 mm (0.012 In} per 100 mm (3.94 in} tangth
It it exceeds the limit, replace connecting rod assembly.
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CYLINDER BLOCK

Measuring {oints

Warpags of surface:
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Piston grade number and ring set
)

o {0 TS

Piston grade murm ber
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BEMESTA

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. if out of specitication, resurface it
The resurtaging 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 lollows:

3. lf 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 diameler;
87.000 - 87.030 mm (3.4252 - 3.4264 in)
Wear limit:
0.20 mm {0.06079 in)
Gut-of-round (X - ¥} limit:
0.615 mm {0.0066 In}
Taper {A - B - C) limit;
$.010 mm (0.0003 in}
H i exceeds the limit, rebore all cylinders. Replace cvlinder
biock if necessary.
2. Check for scraiches and seizure. if seizure is found, hone i,

e |f bolh cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cyiinder block upper surface,
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CYLINDER BLOCK

BEMEING

~ Front mark

/ /—P:'swn grade

SEMY0SD

Taper : A —-R
Qut-olsound @ X« ¥

SEMIIGA

Inspection (Cont'd)
3. Measure piston skirt diameter.
Piston diameter “A":
Refer to §.0.5.
Measuring point “a” (Distance from the bottom);
11.5 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 (0.0008 - 0.0014 in)
Turbo
0.025 - 0.045 mm (0.0010 - 0.0018 in)

3. Determire piston oversize according te amount of cylinder
wear.

Oversize pistons are available for service. Refer to §.0.8.

6. Cylinder bore size is determined by adding piston-to-bore
¢learance to pision diameter “A'"

Rebored size calculation:
D=A+B-C
where,
D: Bored diameler
A: Piston diameter as measured
B: Pistan-to-bore clearance
C: Honing allowance (.02 mm (0.0008 in)

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

8. Cut cylinder bores.

When any cylinder needs boring, all other cylinders must
also be bared,

+ Do nof cut too much out of cylinder bore at 4 time. Do not
cut more than 0.05 mm {0.0020 in) in diameler at a time,

8. Hone cylinders to obiain specified piston-to-bore clearance,

0. Measure finished cylinder bore for out-of-round and taper.

o Measurement should be done after cylinder bore cools

down.

CRANKSHAFT

1. Check crankshalt main and pin journals for score, wear or
cracks.

2. With a micrometer, measure iournals {or taper and out-
of-round.

Ouf-of-round {X - Y):

Less than 0.005 mm {0.0002 in)
Taper (A - Bk

Less than 0.005 mm {0.0002 in)
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CYLINDER BLOCK

Lipper main besring *: With il grouve

Ne 1

3
(L,
! \‘\M %NQ 2
: - "No.3
Loswer main bearing
SEMI2TA

= b . .
SN s

inspection (Cont’d)
3. Measure crankshaft runout.
Runaut {Total indicator reading):
Less Hhan 0,10 mm {0.0039 in)

BEARING CLEARANCE

e Either of the foliowing two metheds 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 posilions on cylindar
biock and main bgaring cap.

2. Install main bearing ¢ap 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 mm D.0011 - 0.0022 in)
Limit
0.080 mm {0.0035 in)
H it exceeds the limi, replace bearing,
i ciearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-

ing.

No
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CYLINDER Bi.OCK

¥ g L

No. 4 jaurnal

No. 3 grade number

No. 1 Na. 2

SEMIGTR

Inspection (Cont'd)

a.

c. .

When grinding crankshaft journal, confirm that 'L dimen-
sian in fillet roll is more than the specified Hmit.

“L" 6.1 men (0.004 in)
Refer t0 5.D.8. for grinding crankshatt and available service
parts.

# crankshall, cylinder block or main bearing is reused
again, measure main bearing ¢legrance.

H crankshaft, cylinder block and main bearings are re-
piaced with new ones, it is necessary to selact thickness of
main bearings as follows:

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

Grade pumber 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:

"~ Mzin journal

grade number 4 1 2
Crankshaft 0] {n
jopurnal grade number
Q 1] 1
140 4 2
21y 2 3 4
For example:

Main journal grade number: 1
Crankshaft journal grade number; 2
Main bearing grade number = 1 + 2
3
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CYLINDER BLOCK

SEMISIE

~Connecting rod

Oil hde-'/ .
Big end
wade No
SEMETSC
Cfankshaft No. 6 pin
gin grade No, -

{For connacting
rod bearing)

SEFQQ2I

S

tmmu-r
\r wekght

" Crankshaft

Inspection (Cont'd)
Connecting rod bearing (Big and)

1
2.

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

Tighten bolts to the specified torque.

3.

~ o

Measure inner diameter "C" of sach bearing.

Measure outer diameter "'Dp” of each crankshafl pin jour-
nal.
Calcutate connecting rod bearing clearance.
Connecting rod bearing ciearance (C - Dp):
Standard
G.028 - 0.048 mm (0.0011 - 0.0019 in)
Limit
G090 mm (0.D035 in)
if it exceeds the Hmit, replace bearing.
i cloarance cannot be adjusted within the standard ot any
bearing, grind crankshaft journal and use undersized bear-
irg.
Reter to step 7 of “BEARING CLEARANCE — Main
bearing”"

lf crankshaft, connecling rods or bearings are repiaced with
new ones, it 18 necessary to select thickness of connecting
rod Gearings as follows:

Grade number of each connecting red big end is punched
on the respective connecting rod.

Grade number of each crankshat pin journal is punched on
the No. § counter weight of crankshaft,

EM-56



CYLINDER BLOCK
Inspection (Cont'd)

¢. Select connecting rod bearing with suitable thickness ac-
cording ¢ the following table.

Comnecting rod bearing grade number:

K“‘Hmm Connecting rod big
T end grade number
Crankshaft Hm‘mg ’ 0 T
wha T,
pin grads number T
1] a 1
11 1 2
24 z 3

For exampie:
Connecting rad big end grade number: 1
Crankshaf pin grade number; 2
Connecting rod bearing grade number =

|
+
P

Method B {Using *‘plastigage’)

CAUTION:

* Do notturn crankshaft or connecting rod while plastigage is
being inserted.

« When bearing clearance axceeds the specified limi, ensure
that the proper bearing has been installsd. Then If exces-
sive bearing clearance exists, use a thicker main bearing or
undersized bearing so that the specified bearing clearance
is obfained.

ERt142

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

BEMIAIB

2. Mreasure outer diameter "Dp” of piston pin.
3. Calculate connacling rod bushing clearance.
€ -Dp = 0.005 - 0.017 mm {0.0002 - 8.0007 In)
Limit: 0.G23 mm (0.0009 in)
It it exceeds the specified value, replace connecting rod bush-
ing andfor piston set with pin.

Micrometer

SEMSOI3A
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CYLINDER BLOCK

BEROE2A

SEM325A

SEMISEB

Piston
Owsice 40 | [ W00,
(&)
SEMETSC
Front mark
Engine front
it hole
Cylinder
number
SEMETHS

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 surs 1o align: the oil holes.

2. After driving in small end bushing, ream the bushing.

Small end bushing inside diameter:

Finished size
22.800 - 22.012 mm (0,8661 - 0.8666 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywhee! (M/T model)
L.ess than 0.15 mm (0.005% In}
Drive plate (A/Y model)
Less than 0.15 mm (0.0058 in)

Assembly

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

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble piston,
piston pin, connecting rod and new snap ring.

& Atign the diraction of piston and connecting rod.

& Numbers stamped on connecting rod and cap correspond
1o each cylinder.

e After assembly, make sure connecting rod swings
smoothly.
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CYLINDER BLOCK

Assembly {(Cont’d)
Oif ring * Top nng 3. Bet piston rings as shown,
» r ® Ot ri
e ERY Lt
Froat i
. % .y Dil ring
Ind cing lowwer rail
SEAMIEQE
Purnchmaric
side up if stampacd.
?bm::
SEMETTL
CRANKSHAFT

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

s Conilrm that correct main bearings are used,

feler 1o “Inspection”.

2. Install crankshaft and main bearing caps and tighten bolts
1o the specified torque.

» Prior to tightening hearlig cep bolts, place bearing ¢ap in
its proper position by shifting crankshaft in the axial direc-
tor.

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

e After securing bearing cap bolts, make sure crankshalt
turng smocthly by hand.

3. Measure crankshaft end piay.
Crankshaft end play:
Standard
0.05 - 018 mm {9.0020 - 0.0071 in})
Limit
0.3¢ mm (0.0118 in)
if beyond the limit, repiace bearing with a new one.
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CYLINDER BLOCK
Agsembly (Cont’d)

4. install connecling rod bearings in comnecting rods and
connedting rod caps,

« Confirm that correct bearings are used.

Refer to “Inspection™.

= install bearings so that oil hole in connecting rod aiigns
with oif hole of bearing.

Align il hole

Instail pistons with connecting rods,
install them into corresponding cylinders with Taot.
Be careful not fo scratch cylinder wall by connecting rod.

Arrange so that front mark on piston head faces loward
front of engine.

ee

b install connecling rod bearing caps.
Tighten connecting rod bearingecap nuts to the specified
forgue.
[): Connecting rod bearing nut
{1} Tighten t6 14 to 16 N'm
(1.4 to 1.6 kg-m, 10 10 12f1-1b).
{2) Turn nuts 60 to 65 degreees ciockwise or, if an
angle wrench is not availabie, tighien nuts to
38 to 44 N-m (3.8 to 4.5 kg-m, 28 to 33 ft-1b).

1 & Measure connecting rod side ciearance.
Connecting rod side clearance:

Standard
e 0.20 - 0.35 myn (0.0079 - 0.0138 in)
NN : Limit
- i Y
[l ='.“( 0.40 mamn (0.0157 in)
J(E' |\ If beyond the limit, replace connecting rod andfor crankshaft.

SR

e o
RN TAT

SEMS12A

REPLACING PILOT BUSHING

0
ST16610000 1. Remove pilot bushing (M/T}/piot converter (A/T).

O Suitable toof
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CYLINDER BLOCK

MiT

.

Crankzhaft side

Assembly (Cont’d)

2,

Instaii pliot bushing (M/T)/piiot converter (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Cylinger arrangament
Displacemem ern® [cu im
Bore and strole mm i)
Vatve arrangement
Firing order
Nurnber of pistor rings
Compression
&l
Numbar of main beanngs

Compresston ratic {Non-
furpofTurbo)

V-5
2,960 {180.62)

B » 81 343 x 327}

BOHC.
1-2-3-4-5-8

10.5/4.5

COMPRESSION PRESSURE

Unit: kPz [har, kglem®, psily300 rpm

Compression prassure

Standard

hinmamn

Difterential limit between cyl-

inders

1,285 {12.85, 13.1, 186)
881 (.81, 18.0, 143)

38 (0.98, 1.0, 14}

Cyhirdar neriber

FAONT

SEMTIZA
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

inspection and Adjustment

CYLINDER HEAD VALVE
Urit: mm Hin} Ussit: meent Lins)
Standard -Fu‘r {Margin thickness)
, . Less than
Head surface distartion £.05 {0 0020} 0.1 {3,004

o

-)/l J\\x, .+ Camshaft ceoter

¢ 3

Height (nominall ‘/\

168.5- 1687
(66732 - 66811} \_/

SEMBETOR

SEMI1BE

Valve head gdiamgter I
[l -2
Exhaust

340 - 242 {1339 - 1345
285 - 2B.7 {}.167 - 1,158}

Yaive length 'L
-]

Exhaust

103.1 -103.3 (4.059 - 4.067)
103.6 - 103.8 {4.070 - 4.087)

Valva stem diameter 'q"”
Intake

Exhaust

5965 - 5980 [0.234B - 0.2354)
5,945 - 5980 (2341 - $.2346)

Valve seat angle "'«
Intake

Exhasl

45715 - 455"

Vilva margin T
intake
Exhaust

1.15 - 1.45 {0.0453 - 0.0571)
135 - 1.65 (0.0531 - 0.0650)

Valve margin T it

fdore than 0.5 (0020}

Valve stem andt suriace grinding
Hmit

Less than .2 (0.COB}

Valve clearance

Intake 0
Exhaust o (%
Valve spring
Free height men {int 43.1 {1.697)
836.4 (54,7, 120.6)
Fressura Standard at 255 (1.043

N ¢kg, Ibj at haight mm {in}
Limy

452.75 (48,97, 101.80)
ar 26.5 {1.643)

Out-0f sgjuare i {in}

Less than 1.5 (0074}
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SERVICE DATA AND SPECIFICATIONS (5.D.8.)

Hydraulic valve |ifter

Inspection and Adjustment (Cont'd)

Unit; mm fin)
) _ 365 - 30.965
Lifter ouler dizmeter (12187 + 12181}
s L ) 21.000 - 31.020
tifler guide inner diameter (12205 - 1.2213)
. . B.035 - 0.085
Clearanco between litier and iitter guide (0.0014 - 0.0026)
Valve guide
Unit mees fin)
Standard Service
Vaive guide
. 10623 - 10.034 10.273 « 15234
Cuter diameter 0.3946 - 03950) | (0.4025 - 0.4029)
Valve guide
Etnar diametar B.000 - B.018
{Finizhad size} {6.2362 - 0.2369)
Cylinder hegd valve 8975 - 0.965 10,175 - 10,198
guide hole diameter £.3627 - 0.3935) 104606 -~ 0.8074)
Interference fit of valve 0.027 - 0.059

guide

{00011 - 0.002%)

Standard Max. tolesance

Slam o guide Ciear-
ance

tntake G026+ 0053

? £0.0008 - 0.0021) 010

Exhaust 3048 - 6,073 {0,003

{0.0016 ~ 0.0070)
I 0.20

Valve defioction Henig — o
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SERVICE DATA AND SPECIFICATIONS {S.D.S.)

VALVE SEAT

Inspection and Adjustment (Con?'d)

BEMS29C

Slandard

Lt mee {m)

Service”

Cylinder head seal recess diameter (D)

36.000 - 36.018 {4172 - 1,417}

36.500 - 346.516 {1.4370 - 1.4376)

Ex. 31.500 - 31,316 {*.2402 - 1.2408} 32,000 - 32.016 {1.2598 - 1.26035)
Irx. 0.081 - 4,113 {0.0832 - D.0044}
Valve seaf interference lit
Ex. 0.054 - D.096 {0.0G25 - 0.0038}
I 380897 - 36,913 {1.4211 - 1.4278) 36,597 - 305613 {1.4408 - 1.4915)
Valve seat auter dizmeler (D)
Ex. JE5E0 - 21506 {12433 - 1.2438) 32680 - 32.096 {1.263C - 1.2638)
It 29.85 - 3015 {1.1752 - L.I5T0)
Valve geal mner dizmeter [,
Ex. 24,35 - 24.65 (0.9567 - £.5705)
L. 5.9 - 6.0 {£.232 - 0.238} 535 - £.46 (02906 - 0.2148}
Height (H}
Ex. 5.8« 8.0 (0232 - 0.238) 5.9 6.0 (0.232 - 0.238)
Jex. 45"
Face angie ()
Ex. 45"
Face inner diametar (D) in. A15 (1,240
. 338 - 358 (1,323 - 1.331)  Valve sedt s;srfac?lmust be
Face outer diameter 107 corrected to specified vaiue.
Ex. 28.8 « 20.% {1,138 « 1.146]
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SERVICE DATA AND SPECIFICATIONS (5.D.8.)

Available piston

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

Ut ram (ind

SEMBHIB

Piston skirt dismeter A"
Standard
Grade No. 1
Grade Mo, 2
Grade No. 2

0.25 (0.0098! ovear-
size (Bervice)

0.50 (0.0197} over-
size (Service)

88.575 - 36.985 (3.4242 - 3.4248)
86.965 - BE 885 {34246 - 3.4250)
BE.OY5 - 87006 (3.425) - 3.4254)

87.225 - B7.275 (24340 - 54360

B7 475 - 57525 (3.4438 « 34450

"8 dimension

1.5 0,453

Piston pin hole diameter

21987 - 21.999 {0.8696 - 0.8851)

Piston clearance o cyhine
dar blsck

Piston pin

Upit: mm {in}

Pigton pin suter
dameter

21.989 - 22.00% {9.8657 - 0.8662)

imerference fif of
piston pin o piston

0 - 0.004 (D - 0.0002

Fimlon pin 1o con-
AECling rod bushing
ciearance

0.005 - 0.657 [0.0002 - D.0507)

"Values measured 2f ambient temperature of 20°C (G4°F)

CONNECTING ROD

Unit. mre {in)

Center digtance

154.7 - 554.2 (B.O67 - B.O7TY)

Bend {par 100 {3.94))

Lirmit 0.15 (3.0058)
Torsion fpar 100 {3.04}]
|émit 03 0.2}

Pisten pin bushing In-
ner diargtor

22.000 - 22.012 [0.8569 - 0.866E)

Lonnecting rad big end
Inner diameter

53000 - 53.013 (2.0B66 - 20671}

Side ciearance
Standard

Limit

0.20 - 0.35 (9.0079 - 0.0138)
.40 {0.0157)

Non-urbe 0.01% - D38 {9.0006 - 00014
Turbo 0.025 - 0.045 [0.0010 - 0.0018}
Piston ring
Uil mm {in)
Standard Limit
Side clearance
To 0.040 - G073
P 10,0016 - 00028}
O.F (0.004}
g 0.600 - 0.063
0.LE2 - 0025
Eng gap
. 0.21 - 046
*® {30083 - 0.0%57)
0.50 - 0.76
2ng {0.0187 - 0.0256) -0 0 03)
R B.20 - .78
Qil {rail ring} tOGOfg-G.O?QQ}

“After installing in connecting rod
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SERVICE DATA AND SPECIFICATIONS (S5.D.S.)

CAMSHAFT AND CAMSHAFT BEARING

Inspection and Adjustment (Cont'd)

Valve timing
Unit: mm o}
] »
al . S
4 L
\ / 0_ 3
e
6?
SEMSEIM
Standard Max. tolerance Modal ™. a e ¢ d 9 !
Camshalt journal to 0.045 - 0,088 VGI0DETY
bearing clearance {00018 - §.0034) 0.18 16,0058} ASF 248 240 ¢ 0 s i
inner diameter of cam-  28.000 - 28,021 Cthers 248 28 -t 58 g &
shatt bearing {11074 - 11,1032}
Ouaer diameter of 27935 - 27 955
samshaft journai {1.0988 - 1.1005} -
Camsnalt rnpaoyt Lass than
[TiR] 004 (0.00718) 6% (0.004)
003 - 008
Camghaft end play 10,0012 - 0.0031) —
EbAGT1

Cam height “A”
inlake

Exhaust

40.405 - 40 595 {1.3997 - 1.5882)

Wear imit o cam
haight

Q.19 (0.0059)

Tola: indicator resding
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SERVICE DATA AND SPECIFICATIONS (§.D.S.)

CYLINDER BLOCK

inspection and Adjustment {Cont’d)

Unit: rmm diny

SEM3Z1A

CHRANKSHAFT

Unit: mm {in}

Surface Hatness
Standard

Lirnit

tess than 0.03 {&H012)
G0 {9.0039

Cyiinder bore
inner diameter
Standard
Grada Na. 1
Grade No. 2
Grada No. 3

Wear limit

BY 0BG - 87010 (3.4252 - 3.42568)

87,070 - 87.020 (2.4256 - 3.4260)

87.020 - 87.030 £3.426) - 3.4264)
0.20 (0.0073)

Cut-cd-roung (X - Y3

Less than G.0N5 (0.0006}

Taper (& -8 - C)

Less than 6.0 [G.O004)

Mair: journa: inner i
armeler

Grade Mo, §
Grade Na. 1
Grade No. 2

56.645 - 68654 (28238 - 26242}
66.054 - 66603 (2 6242 - 20245}
66,681 - BBGTZ (28245 - 25340

Difference in inner
diameter beiwean
cykinders

Standard

Less thar 0.05 {0.0020)

Biain journal dia. O

Grade Na. 0 62,967 - 62975 {24760 - 2.4793)
Grade Mo, 1 62.954 - 62,967 {2.4787 - 2.4790)
Grade No. 2 52,851 - §2.950 {24754 - 2. 4787}

Pin journal dia. "Dp"

Grade Mo, 0 43.968 - 49.974 11,9672 - 1.9675)

Grade Mg, 1 AR.062 - 49.958 11,9670 - 1.9672)

Grade Na. 2 49,955 - 49,952 {1.9667 - 1.9670)
Cenmer distance "'’ 4147 - 41.53 (16327 - 1.6350%
Cut-gl-round (X - ¥}

Randarg Lass thar 0.005 (0.0002)
Taper (A — B

Slandarg Less than 0.005 (D.6002)
Runoul [T.LR.)

Standard Less than .10 {0.0038)
Free end play

Standard 0.05 - 0.t8 (0.0520 - 0.007 1)

Litnit 0.30 (0.0118)

pe=)

SEMGAS
Dug-otround X -~ ¥
Taper A -8
\“ 8_:
- It

EntY 1S
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SERVICE DATA AND SPECIFICATIONS ($.D.8.)

Inspection and Adjustment {Cont'd)

AVAILABLE MAIN BEARING

No. 4 main bearing

Lipper rsin baaring
fWirh oil groove! No. 1°

No. * aFRON?
Mo, 3"
e R\

Mot

Mo, 3

*: With gii groove

No. 4 Lower main bearing
{Without oi grogve)

SERIETA

No. 1 main bearing

Grade Thizknass "T" {dentificalion
Humber mm {in) color
1817 - 1.521
8 {00715 - 0.0717) Black
1 1821 -1.825 Brown
(0.0717 - 0.6719)
1825 - 1.820
2 {00719 - 0.0720) Green
182G - 183
ko
3 (00720 - 0.0722) Yeliow
1.833 - 1.837
4
(0.0722 - 0.0723) Blue
Undersize
Unit, mm §in)
Main iournat
i i
Thicknass diameter “Bm-
025 tes-vess S T e
{00038} 0.6767 - 00770) e

Grata Thickness T Width %" tdantification
number i (in) e dirt) calor
1.817 - 1.821 .
 emg.oonT Black
. 1821 - 1.875 Brown
{0.5717 - D.6719)
1.825 - 1,829 224 206
2 00N 00v20) (0882 - 0.890) Green
1,829 - 1,233
|
} woz0-coma Yeltow
] 1833 - 1.807 Bue

16.0727 - 00723

Nec. 2 and 3 main bearing

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing

Grade Thicknaga “T" Widin W Igentification
numbrer mm fin} rm gin} color
1817 - 1821
0 oris-o0min Brack
; 1871 - 1.82% Brown
{0.677 - 0.0719)
0 1.225 - 1 529 159189 Green
00719 - Q0720 (0.744 - 0TS
1629 - +.833
S porze- 007 Yetow
- -1
. 1835 - 1837 S

1G.0722 - 00723}

Thickness T~ Hentification
Grade number .
ram fing cror
1456 ~ 1.408 -
i} 0.0589 - 60590) No paint
5 1459 - 1502 Browr
40.0580 - 0.0581}
1.502 - 1.505
? (0.0591 - 0.0533 Green
1,505 - 1.508
3 (0.0583 - 0.0596) Yeltow
Undersize
Unil: mm firg}
Thickness Crank pin journal diam-
eter “Op"
0.08 1.540 - 1,548
{00039 {0.0606 - 0.0809)
G40 1,580 - 1588 Grind so Ihat bearing
(60047} (0.0514- 0617}  [0/Sarance is e speci-
: U Hied valua.
0.25 1.625 - 1.633
(6.00G3; (0.0640 - 0.C643}
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SERVICE DATA AND SPECIFICATIONS {S.D.S.)
Inspection and Adjustment {Cont'd)

TURBOCHARGER : Bearing clearance
Urit; men {in) Unil: mm {in)
Hotar shaft hain bearing clearance
Bunput [TLAY 0.G56 - 0127 (0.0022 - 0.0050) Standard £.028 - 0.0585 {0.0011 - 0.0022)
End pisy 0.093 - 0.086 ({00005 - 0.0028} Lirmit 0.690 {6.0035)
“Total indloator reading Connecting rod baaring
cigarance
Siandard (¢.028 - G.048 {00011 - {.0014)
MISCELLANEOUS COMPONENTS Limit 0.080 {0.0035)
Lni mm (in}
Feywhae!
Runout [TLR]* Lass than .15 {£.0059)

*Tolal indicator reading
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