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ENGINE COMPONENTS —OQuter Parts—
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Collector cover FA A unit

[UJGB

06-08,43 58)

High tension cable

Intake manifold

[UJ18-22 (18-22,13- 16} collector

IOJ 29 39(30-40,22-29)
24 27(24 28,17-20)
Thermal transmitter 4 = .
[15-20(15-20,11-14) i [F 0 kAl [)1e-20
Gasket 1 A 2 ~._{16-20,

Intake manifold

Fue! tube assembly After setting No 1 cyhinder at T D C on its compression stroke,

X5 install distributor as follows
Throttle chamber
assembly

18 22(18 22,13-16)2 Distributor rotor position
Water temperature sensor

[O}1s 20(15-20,11 14)

‘ Ahaust manifold

V connecting tube
Exhaust manifold

ol Injector -%

Pressure regulator =
assembly % Dustributor gear position

_- Mark on shaft
Marl an housing
i {protrudeng) |

Exhaust gas sensor
40 - 50
{41-51,30-37)

Befare
installing installing

E xhaust
outlet

Exhaust manifold

Loosen and tighten in

correct order
/

IOJ15-20

{16-20,
11-148)
Turbocharger assembly

Engine mounting insulator [UJ 44 .54 {45-56, 33 -40)

After tightening nut, bend lock washers
Use new lock washers

® Use new gaskets, O-rings and bronze washers
VB ) ®
#® Tighten collector and collector cover as shown to the right TR 3000
t onsen them in reverse order of removal As for tightening | [ LY YT
order of exhaust manifolds and collector, refer to Cylinder
() Nm ikgm, ftib) Head

Collector cover

VSEIWIS
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COMPRESSION PRESSURE

1 Warm up engine
2 Remove all spark plugs

Use a suitable plug wrench shown below.

Wrench with a magnet
to hotd spark plug

16 mm
{063 i)

Y

SEM284A

3 Attach a compression tester

Suitable adapter )
[Length About 360 mm
/ (14 17 )] \
SEM237A

4 Depress accelerater pedal to fully open

throttle.
5 Crank engine and read gauge indication

Compression pressure:
kPa (ka/cm?, psi) at rpm

Standard
Non-turbo 1,196 (12.2, 173)/300
Turbo 1,138 (11.6, 165)/300
Minimum
Non-turbo 883 (9.0, 128}/300
Turbo 834 (8.5, 121)/300

Differential limit between cylinders:
98 (1.0, 14)/300

Measurement of Compression Pressure

6

iIf cylinder compression 1 one or more cyl-
inders 1s low, pour a small amount of engine
oil 1into cylinders through the spark plug holes
and retest compression

if adding o1l helps the compression pressure,
chances are that piston rings are worn or dam-
aged.

If pressure stays low, valve may be sticking or
seating improperly

If cylinder compression In any two adjacent
cylinders 1s low, and if adding oil does not heip
the compression, there ts leakage past the
gasketed surface




TIMING BELT

Timing beit

Ensure iming belt 1s clean and free from oul or water

Before installing tirung belt, confirm that No 1 cylinder 1sset at T D C on compression stroke

Ahgn arrow on timung belt forward Cylinder block
Adjust belt tension with all plugs removed and both rocker shafts ioosened completely

Ahign white hines on timing belt with punch mark on camshaft pulleys and crankshaft pulley

Qo oOw

R H camshaft pulley -

[ 73-88(80-90,58 65)
Washer

Conical washer

Belt tensioner nut [UJ 43-58{44-59, 32-43)
Front upper belt cover

pulfey Apply locking sealer
to threads of
H 78 - 88 toarse

{80-90,58 65) v
Return spring
2\ 0 Belt tensioner
G
Timing belt plate

Crank pulley

C)3-5(03 05,22 36)

Front lower belt cover

Crank putley plate

[C 123-132
(125 - 135, 90 - 98) Crank pulley [ N m (kg-m, ftib)
SEM238A
Removal
Non-turbo model Aar conditioner
After removing cylinder head, do not rotate crank- dier comaressor
g t

shaft and camshaft separately, because valves will o T pulley
hit piston heads
1 Remave radiator shroud, fan and pulleys

Refer to Cooling System-Radiator (Section

LC).
2 Drain coolant from radiator and remove water

pump hose

Alternator
Be careful not to attach coolant to drive belts pulley
Turbo model Aar conditioner
3. Remove the foliowing belts compressor
e Power steering drive belt
e Compressor drive belt
e Alternator drive belt
Crank pulley
Alternator
SEM239A




TIMING BELT

Removal (Cont'd}

4 Set No 1cylinder at T.D C on 1ts compression
stroke

Distributor rotor posmtion
SEMS30A

5 Remove front upper and lower belt covers.
6. Loosen timing beit tensioner and return spring
then remove timing belt

EM-6



TIMING BELT

Visually check the condition of the timing belt

Replace 1f any abnormality is found

Inspection

Item to check

Problem

Cause

Belt 15 broken

S

SEM393A

® Improper handling
® Poor belt cover sealing

® Coolant leakage at water pump

Tooth 1s broken/
tooth root 1s
cracked

® Camshaft jamming
® Distributor jamming

® Damaged camshaft/crankshaft o1l seal

SEM394A
Back surface s ® Tensioner jamming
cracked/worn ® Qverheated engime
@ Interference with beit cover
SEM395A

EM

7



TIMING BELT

Inspection (Cont’d)

ttem to check

Problem

Cause

Side surface 1s worn

Side surface of belt 1s worn to such an
extent that there 15 no trace of cutoff
performed during manufacturing process

Belt corners are worn and round

Wicks are frayed and coming out SEM396A

® improper installation of belt

® Malfunctioning crank pulley plate/timing
beit plate

Teeth are worn

® Canvas on tooth s fiuffy, rubber layer 15

Canvas on tooth face 1s worn down

worn down and faded white, or weft s

worn down and invisible SEM397A

® Poor belt cover sealing

® (oolant teakage at water pump

® Camshaft not functioning properly
& Distributor not functioning properly

® Excessive belt tension

01l/Coolant or water Is
stuck to belt

® Poor oil sealing of each oii seaf
® Coolant leakage at water pump

® Poor belt cover sealing

EM-8



TIMING BELT

Confirm that No. 1 cylinder issetat T D C on
Its compression stroke.

Rear
belt cover

Adigning
marks

Aligning marks

Carnshaft Camshaft
puliey pulley
{RH} (LH}

Aligning marks

No 1 cylinder
at top dead center
In compression stroke

SEM241A

Oil pump
Crank pulley {inner)

2 Remove both rocker covers and loosen all
rocker shaft securing bolts

Loosen all rocker shaft securing bolts thoroughly
so that timing belt tension can be adjusted cor-
rectly.

3 Instali tensioner and return spring

Hook return spring

Return spring

R
o=

Arrow A

SEM243A

Installation

4  Set timing belt
a. Ensure timing belt i1s clean and free from oil
or water Do not bend 1t
b Algn white hnes on timing belt with punch
mark on camshaft pulleys and crankshaft
pulley,
¢ Have arrow on timing belt pointing toward
front belt covers
Aligning Al
gring
marks
o marks
Camshaft
pulley
(LH)
Camshaft
pulley
(R H) Z Timing belt
bt "'"/ Al K
3 7 igning Marxks
Crank pulley M gmng
Mo 1eylinderat TDC
In compression stroke
SEM242A
5 Slowly turn tensioner with hexagon wrench

clockwise and counterclockwise two or three
times

SEM244A
If coarse stud 1s once removed, apply locking sealer 6 Tighten tensioner lock nut
to threads of stud before installing
. 43-58N.m
{4 4-5.9 kg-m, 32 - 43 ft-Ib)
EM-9



TIMING BELT

7 Tighten rocker shaft securing bolts in two or

three stages.

C 18-22N-m
(1.8 - 2.2 kg-m, 13 - 16 ft-Ib)

R H. rocker shafts

No 1 No3 No5

Exhaust

Intake

8 Install lower and upper belt covers

Installation (Cont’d)

L H rocker shafts

Intake manifold side

No2 No4

Exhaust manifold side

SEM245A

Before tightening, be sure to set camshaft lobe at
the position where lobe 1s not lifted.

Bett cover front (upper)

Bett cover (rear)

Belt cover front {lower)

Parts tightened
with bolts

FR|LTEHE

T2
! Bolt A (6pcs) “@ 5—1’\ Cylinder block
Rubber washer - 5
Camprassor bracket
! Beit cover
front {lower}
Boit B (1pcl
Rubber wahser
Belt cover from
{tlower}
Water pump
rounting bolt

Bols C (4 pes }

Twghtenad parts Section

&

Water pump
mounting boit

7 .8,8 1] Cylindes head

%‘ ﬁ E Belt cover (rear)
15 36,97 | 35,48 178
\ Bolt A (7 pes) N et e
: Rubber washer gz 5‘%’“ nuts
Belt cover front 13 Cylinder head
(upper) . 33 Water outlet
Belt cover front
(lower)

Weldad nut {4 pcs )

SEM24BA

EM-10



CYLINDER HEAD

[]1-3(01-03,07-22)—

w L H rocker cover

[C] 18- 22

{18-22,13-16)

Intake rocker

Valve lifter guide shaft Rocker arm
Be sure to ahgn Hydrauhic
to
Cylinder head boit cut portion valve lifter
cylinder head
Tighten them in 5 steps Valve collet

1st Tighten them to 29 N m (3 0 kg-m, 22 ft-lb}
2nd Tighten them ta 53 N m (6 0 kg-m, 43 f1.lb)
3rd Loosen them completely

4th Tighten them to 29 N m (3 0 kg-m, 22 ft-lb)
Bth Tighten them to 54 -64 N m {55 -6 5 kg-m, 40 - 47 ft-ib)
or turn them 60 65 degrees clockwise

9/ Valve spring retamner

@_,/ Valve outer spring

Valve inner spring

Inner
spring

G
seat g K Vaive ol seal
@\Valve guide
Valve seat

Ol filler cap

Quter spring seat
Exhaust valve
Bolt
Cylinder head rear cover
Rear cover gasket
M} 78-88(80-90, 58 - 65)

cylinder —Cam locate plate
head Select thickness of cam locate plate so that end play
15 within the specification

R H rocker
cover

R H cylinder
head assembly/

Camshaft front

o1l seal
Gasket

linder block
L. H camshaft Cylinder

® When installing shiding parts such as
bearings, be sure to apply engine oil
on the shding surfaces

@ Use new gaskets and oil seals

FJ N m {kg-m, ft1b}

SEM25DA

EM-11



CYLINDER HEAD

To facilitate removal of both cylinder heads, it 15
advisable to dismount the engine as a unit In
advance.

1 Remove timing belt.
Set No 1cylinderat T D C on its compression
stroke

After removing cylinder head, do not rotate
crankshaft and camshaft separately, because valves
will hit piston heads.

2  Remove collector cover and collector

Before removing collector, be sure to drain coolant
removing dram cocks in cylinder block

Loosen in numerical order and tighten
in reverse order of removal

SEM251A

3 Remove intake manifold with fuel tube

assembly,
~ ]
/
! '—j%-\\ X 1]
I e el 7@ 5

Loosen in numerical order
SEM252A

Removal

4 Remove power steering pump bracket

Z

SEM253A

Power steering
pump bracket

SEM297 A

6 Disconnect exhaust manifold connecting tube

SEM29BA

EM-12



CYLINDER HEAD

Removal (Cont'd}

Disassembly

7. Remove camshaft pulleys and rear timing cover
securing botts.
8 Remove compressor and rocker covers

SEMBE2BA

9. Remove cylinder head with exhaust manifold

v.‘— )
=/
‘ VEHICLE FRONT

Loosen in numerical order

SEM258A

1. Remove exhaust mamifold.

R.H exhaust mamifold

No 2 No 4 No 6

Loosen in numerical order

SEMGE36A

2 Remove rocker shafts with rocker arms.
The bolts should be loosened in two or three
stages.

EM-13



CYLINDER HEAD

Disassembly {Cont'd) Inspection
3 Remove hydraulic valve lifters and lifter guide CAMSHAFT END PLAY
a. Hoid hydraulic valve lifters with wire so that Camshaft end play
they will not drop from lifter guide. 0 03 - 0.06 mm {0.0012 - 0 0024 in)

SEM304A Dal gauge

b. Do not put hydraulic valve lifters upside down,
otherwise air wilt enter valve lifter, causing 1t to

make a noise, " //i"d play
¢. Do not disassemble hydraulic valve lifter. =28 -
d. Put identification mark on valve lifters not to
avoid mixing them up. \ ] - E’
719\
4. Remove camshaft N
Camnshaft Lecate plate

SEM260A

e |f camshaft end play exceeds the specified
himit, select thickness of cam locate plate so
that end play is within the specification,

003 006
{0.0012) (0 0024)

002 N
_‘T (0 0008) - T

@—J— | o o

Il S = W
EEN L\

SEM259A

Identsfication No A B
mark C identification Punched
mark wdentification
mark
Uit mm (in} SEM261A

EM-14



CYLINDER HEAD

Example

When camshaft end play 1s 008 mm {0 0031 n)
with shim @ used, change shim & toshim ® so
that camshaft end play 1s 0 05 mm {0 0020 in)

CYLINDER HEAD DISTORTION

Measuring points

Inspection {Cont’d)

Warpage of surface
Less than
0 1 mm (0 004 1n)

SEM262A

If beyond the specified limit, resurface 1t

Resurfacing limit.
The resurfacing limit of cylinder head is deter-
mined by the cylinder block resurfacing in an
engine
Amount of cyhinder head resurfacing 1s “A"’
Amount of cylinder block resurfacing s “‘B”
The maxmmum hmit is as follows:

A+ B= 0.2 mm (0.008 in)

VALVE GUIDE CLEARANCE

o Valve guide clearance should be measured
parallel with rocker arm (Generally, a large
amount of wear occurs 1n this direction.)

Stem to guide clearance:
Maxymum limit
0 10 mm (0.0039 n)
Maximum allowable deflection
(Dial indicator reading}
0.2 mm {0 008 in)

Pl
>, (300 &
oA

(‘)] 'f//h 1810}

SEMZE63A

Replacement

Replace valve and/or valve guide

1 To remove valve guide heat cylinder head to
150 to 160°C (302 to 320°F) and drive out
valve guide with a press funder a 20 kN (21, 2 2
US ton, 20 Imp ton) pressure]l or hammer,
and suitable tool

SEMOQOBA

EM-15



CYLINDER HEAD

SEM264A

2 Ream cylinder head valve guide hole

Valve guide hole inside diameter
Intake- 11 175 - 11 196 {0 4400 - 0 4408)
Exhaust 12 175- 12 196 {0 4793 - 0 4802)

%

Uait mm {in)
SEM270A

3. Heat cylinder head to 150 to 160°C {302 to
320°F) and press service valve guide onto
cylinder head

/ pe o5 E;‘:‘,
3

SEM273A

Inspection {Cont’'d)

4 Ream valve guide

Finished size:
Intake
7000 -7 018 mm (0.2756 - 0.2763 n)
Exhaust
8.000 - 8.018 mm (0.3150 - 0.3157 n)

SEM272A

VALVE INSERTS

Check valve inserts for any evidence of pitting at
valve contact surface, and reseat or replace if worn
out excessively

e When repairing valve inserts, check valve and
valve guide for wear beforehand. If worn,
replace them. Then correct valve seat.

® The cutting should be done with both hands
for uniform cutting.

Replacement

If necessary, replace valve inserts as follows-

1 After removing valve insert, ream the cyhnder
tiead recess

2. Heat cylinder head to a temperature of 150 to
160°C (302 to 320°F)

3 Press fit insert unti! it seats on the bottom, and
caulk more than 4 points

4, Cut or grind valve nserts using suitable tool at
the specified dimensions as shown in S D.S

EM-16



CYLINDER HEAD

SEM2656A

5 After cutting, lap valve inserts with a lapping
compound
6 Check contact condition of valve inserts

CAMSHAFT JOURNAL CLEARANCE

Wear hmit
0.15 mm (0.0059 in)

Standard nside diamater
4700 - 47 025 mm
{1 8504 - 1.8514 mn}

SEM266A
Standard outside diameter
46 94 - 46 96 mm
{18480 - 1 8488 n}
SEM267A

Inspection (Cont’d)

VALVE DIMENSIONS

Check dimensions in each valve, For dimensions,
refertoS DS

When valve head has been worn down to 05 mm
(0.020 in} in margin thickness, replace the valve.

Grinding allowance for valve stem tip 15 0.2 mm
(0.008 n) or less

T (Marg:n thickness)

SEM18BA

VALVE SPRING SQUARENESS
Qut of square
Outer
Less than 2.2 mm (0.087 )

Inner
Less than 1.9 mm (0.075 in)

—-‘ 8

SEM2BBA

VALVE SPRING PRESSURE LOAD
REferto S.0 S

EM-17



CYLINDER HEAD

Inspection {Cont’d)

Assembly

HYDRAULIC VALVE LIFTER

Check contact and shding surfaces for wear or
scratches.

) ¢
«

SEM269A

If valve hifters are nowsy, check valve lifter
{1) Depress plunger forcibly with your finger

y
:

If 1t moves about 1 mm {0.04 in), it indicates air 1s

inside valve hifter

(2} Re-install rocker arm and rocker cover.

(3) Bleed air by running engine at 1,000 rpm under
no-load for about 10 minutes.

{4) Next, remove rocker cover and rocker arm and
check to ensure all air i1s bled. (Refer to step
(1) above )

(5) If there 1s stitl air, replace valve lLifter.

\
\
+

SEMSB31A

1 Install valve component parts.

Install outer valve spring (uneven pitch type) with
1ts narrow pitch side toward cylinder head side

|
}
- |
!
Wide pitch
-—z:::

1
|
Narrow pitch

“ _l

4

SEMO052

2 Install camshaft

3 Apply engine oil to camshaft ol seal and install
It 1n place

4 Adjust camshaft end play with locate plate in-
stalled

EM-18



CYLINDER HEAD

1 Before installing cylinder head, make sure that
No 1 cylinder s set at T DC on its compres-
sion stroke as foliows

{1) Crankshaft timing pulley mark should be
aligned with mark on o1l pump housing

Q| N/

Crankshaft timing

pulley mark >~ 7S

/
£

SEM278A

{2) Have knock pin in front end of camshaft facing
upward

SEM279A

Do not rotate crankshaft and camshaft separately,
because valves wil hit piston heads.

2 Install cylinder head with new gasket

Instailation

3. Tighten cylinder head bolts with washers using
S§T10120000.

¢ Tightening order

R H side
No 1 No 3 No 5

L.H side

No 2 No 4 No 6

SEMSSBA

e Tightening procedures

1st  Tighten all bolts to 29 N-m
{3 0 kg-m, 22 ft-Ib)

2nd Tighten all bolts to 59 N m
(6 0 kg-m, 43 ft-Ib)

3rd Loosen all bolts completely.,

4th  Tighten all bolts to 29 N.m
{3.0 kg-m, 22 ft-Ib)

5th Tighten all bolts to 54 to 64 N-m
(5.5 to 6.5 kg-m, 40 to 47 ft-ib)
or if you have an angle wrench, turn all
bolts 60 - 65 degrees clockwise

After engine has been operated for several minutes,
retighten if necessary.

EM-19



CYLINDER HEAD

4 Tighten rear timing cover.
b Install camshaft pulleys

0 . Camshaft pulley-
78 - 88 N-m
(8.0 - 9 0 kg-m, 58 - 65 ft-lb)

SEM305A

R H. camshaft pulley and L.H. camshaft puiiey are
different parts. Be sure to install them in the right

positions.

Installation (Cont’d)

6
:\ial?: Ing Stamped dentification mark
Keyway
.
]
SEM303A
Identification mark 7]
R H camshaft pulley R3 0°53'
L H camshaft pulley L3 —3%27

6 Install iming belt and adjust belt tension
7 Instait front upper and iower belt covers
8 Instali valve hifters and hfter guide

Assemble valve lifters to their onginal position and
hold all valve hfters with wire

SEM280A

EM-20



CYLINDER HEAD

Installation (Cont'd}

9 Install rocker shafts with rocker arms and tighten rocker shaft securing bolts in two or three stages

R H rocker shafts Exhaust manifold side
No No3 Nob | Rocker shaft direction

Intake manifold side

L H rocker shafts
Intake mamifold side

f |

(;
I*I
;”)\d"
l 1Y

No2 No4

Exhaust manifold side SEM281 A

10 Install rocker cover

Confirm rocker cover bolts, washers and trays are
free from oil.

11 Instatl intake manifold and fuel tube

Tighten in two or three stages. s W oN. TV ORI
& - Nut ) ".@L@]%ny"
Bir —r—

st 3-5N-m

(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-Ib)
2nd 24 -27 N-m

(2.4 - 2.8 kgm, 17 - 20 ft-lb) Tighten in numencal order

Bolt SEM529A

1st 3-5N-m

{0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb)
2nd 24 -27 N-m

(2.4 - 2.8 kg-m, 17 - 20 ft-lb)

B

EM-21



CYLINDER HEAD

Installation (Cont’d)

12 Install exhaust manifolds and connecting tube

R H exhaust manifoid
No 5 No 3 No 1

No 2 No 4 No 6

Tighten in numerical order SEMS35A

13 After assembling all disassembled parts, fill
radiator with coclant up to the specified level
Refer to Changing Engine Coolant {Sections
MA and LC})

EM-22



OIL PAN

T e-7

i:\— {06-07,43 51)
Y

N m (kg-m, ft-b)

SLC54?

(12-16,9-12)

Removal
1 Dratn engine ol INSTALLATION
2 Raise vehicle and support 1t with safety stands 1 Apply sealant
01l seal retainer
SEMB41A
Sealant

3 Remove front stabilizer bar securing bolts and W, Seskn SEMS424
nuts from suspension crossmember

4 Remove steering column shaft from gear 2 Install o1l pan
housing

® 5.7Nm

5 Remove tension rod securing nuts from trans- (05-07kgm, 36-51 ftlb)
verse link

6 Liftengine

7 Remove rear plate cover from transmission @ ®__® (D_@m@ @]
case - b h @ e

8 Remove oIl pan securing boits Ok [UJ H\Hml/ | n H Hx ®

9 Remove suspension crossmember securing — - NV =\
bolts = \\)<_/\\\;/// | N/ \V |

10 Remove strut mounting insulator securing nuts ::::Ie _///\\\_//\\\::, :/7/\\\.:///\\\__:'

11 Remove screws securing refrigerant hnes and @& H 'I H H ‘ ﬂl l]_“_““/’
power steering tubes to suspension cross- LIS R L) D i__o‘:; > ®
member =

® @
12 Lower suspension crossmember ® ® @ ® ®
Tighten in numerical order

13 Remove oll pan from rear side SEM543A

14 Remove oti stramner from oil pump assembly
and cylinder block.

15 Remove oil pump assembly

EM-23



OIL SEAL REPLACEMENT

—Replacement of Camshaft Oil Seal

Remove timing belt

Remove camshaft pulleys

Remove camshaft o1l seal

Apply engine ol to camshaft ail seal and install
11 mn place

BWN -

SEM2B4 A

b Install ttming belt

— Replacement of Valve Oil Seal

1 Remove collector and rocker cover (L H only)

2 Remove rocker shaft assembly and valve lifters
with valve guide

3 Remove valve springs, retainer and collets

SEM257 A

4 Remove valve o1l seals

SEM285A

5 Apply engine oil to valve oil seal and nstall 1t
in place.

SEM2B6A

When installing valve oil seal in exhaust manifold
side, tool 15 not necessary.

Valve © 2
o1l seal
23
{0.091)
Valve
spring seat \ 1
T |
10
{0.039}
Uit mm (in) SEM2B7A

EM-24



ENGINE REMOVAL

CAUTION,

a. Before disconnecting fuel hose, release fuel
pressure from fuel line Refer to the “’"Releasing
Fuel Pressure’” in section MA

b After separating engine and transmission, re-
move engine from the vehicle At this ime use
a suitable safety stand such as hydraulic hoist
1o support transmission

e Remove R H exhaust manifold and exhaust
connecting tube, then separate engine and
transmission

Gasket

Exhaust connecting tube

R H exhaust manifold

SEM526A°

e When installing engine gussets, tighten bolts In
6 stages as shown below

A (Two bolts)

Rear plate cover E {Two bolt)
%

Gusset {starter side)

(i[oj 45-60(46-61,33- 44)

0] 25-34(25-35,18-25)

H N m {kg-m, ft-lb}

SEM540A
Tiwghtening order
15t 2nd 3rd 4th 5th 6th
F*2 and B*2 and
* DQ -* *
A*1 2 A2 G*2 E*2 c*2
*1  Twyhten tempozarity
*2 Tighten completely
SEM307A

EM-25



ENGINE OVERHAUL
Cylinder Block, Crankshaft and Piston

Knock sensor

25 34
(25 385, Cul level gauge

Cylinder block

Ot pump assembly

%/ Water drain
) e as (10 - 11,
o 72 80)

Ftywheel ar drive
plate

Rear plate

Rear plate cover

Main bearing
Select suitable thickness of main bearing

i Crankshaft
[C]4a-54 S
{45 585, —/.

Gasket

Apply sealant between cylinder
bleck and o1l pan

Main bearing cap

[T 90 - 100
(92-102,
67 - 74}
Tighten or loosen
In two or three

stages \
s.z /é
(05-07,

¢ When instalhng shiding parts such as
bearings, be sure to apply engine oil
on the shding surfaces.

® Use new gaskets, ol seals and brazen
washer

Oil pan

@\ Drain plug

29 -39
(30-4.0,22-29)

0 Nm kgm, fi-b)

SEMS504A

EM-26



ENGINE OVERHAUL

Disassembly

PISTON AND CRANKSHAFT
1t Place engine on work stand

Kv1010650C

ST05015000

SEM308A

Remove timing belt

Drain coolant and remove water pump
Drain ol

Remove oll pan and oil pump

Remove cylinder heads

Remove pistons

Remove bearing cap and crankshaft

ol Voo e A\
P n.( ' °
— Y [
=@ s _L@J?/”@s--j@
ﬁ\\;ﬂ_@__/ o "E_"‘_—_/) H
o “‘B o Q o [+
Ba. hJ
{Loosen 1n numerical order 5
SEM311A

Inspection

PISTON AND PISTON PIN CLEARANCE

e Confirm the fitting of piston pin into piston
pin hole to such an extent that 1t can be
pressed smoothly by finger at room temper-
ature

Piston pin to piston clearance:
0 008 - 0.012 mm {Q.0003 - 0.0005 n)

SEM312A

PISTON RING SIDE CLEARANCE

Side clearance:
Top ring
0 040 - 0.073 mm (0 0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Oil ning
0.015 - 0.190 mm (0.0006 - 0.0075 in)
Max. hmit of side clearance {Top and 2nd
rings)
0 1 mm (0.004 in)

Thickness gauge

SEM313A
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ENGINE OVERHAUL

PISTON RING GAP

Ring gap:
Top ring
021-044 mm (00083 -0.0173 n)
2nd ring
0.18 - 0.44 mm {0.0071 - 0.0173 n}
il ring
0 20 - 0.76 mm (0 0079 - 0.0299 n)

SEM314A

BEARING CLEARANCE
Bearing clearance:
Main bearing
0.028 - 0.055 mm (0.0011 - 0.0022 in)
Limit 0.090 mm {0.0035 in}
Connecting rod bearing
0.010 - 0.052 mm {0.0004 - 0.0020 n}
Lsmit 0.090 mm (0.0035 in)

Method A

CAUTION:

e Do not turn crankshaft or connecting rod
while the plastigage 1s being inserted.

e When bearing clearance exceeds the specified
limit, ensure that the proper bearing has been
installed. Then if excessive bearing clearance
exists, use thicker main bearing or undersized
bearing so that the specified bearing clearance
is obtained.

Inspection (Cont’d)

Method B

Mawn bearing

1 Install main bearings to cylinder block and
main bearing cap
2 Install mamn bearing cap to cylinder block

Tighten all bolts in correct order and 1n two or
three stages

5 : 90-100Nm
(9.2 - 10 2 kg-m, 67 - 74 ft-Ib)

3 Measure inside diameter A’ of main journal

- / /F
ST
SO

(7
Bore gauge
SEMBO05A
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ENGINE OVERHAUL

4 Measure outstde diameter ‘B’ of mamn journal
in crankshaft

SEMSOBA

5 Calculate main bearing clearance

Main bearing clearance
=A-—B

Connecting rod bearing

1 Install connecting rod bearing to connecting
rod and cap
2 Install connecting rod cap to connecting rod
@) 44 - 54 N-m
{4.5 - 5.5 kg-m, 33 - 40 ft-lb)

3 Measure inside diameter ‘“C”’ of bearing

SEMBOT7A

4 Measure outside diameter ‘D" of connecting
rod bearing in crankshaft.
5 Calculate connecting rod bearing clearance

Connecting rod bearing clearance
=C-D

Inspection (Cont’d)

CRANKSHAFT INSPECTION

1 Check crankshaft journals for score, bias, wear
or cracks If faults are minor, correct with
fine crocus cloth

2 Check journals with a micrometer for taper and
out-of-round,

Out-of-round {X-Y):
0 006 mm (0.0002 in)
Taper (A-B).
Less than 0.006 mm (0.0002 in)

ORI

-~ ~
J— ..._..
1 . *
f ®
a—
Taper (D—-@
— Qut-ofround . B—B

SEM3T16A

a When regninding crank pin and crank journal,
measure ‘L’ dimension in fillet roll. Make sure
the measurements exceed the specified limit, [f
the measurements are within the specified
himit, do not regrind

L. More than 0.13 mm (0.0051 in)

SEMI1B4A

b. Do not grind off fillet rotl.
¢ Refer to S.D.S for regrinding crankshaft and
avallable service parts
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ENGINE OVERHAUL

CRANKSHAFT RUNOUT

Check crankshaft runout

Runout [T I R {Total indicator Reading} ]
Less than 0 10 mm {0 0039 in)

SEM318A

CYLINDER BLOCK DISTORTION AND
WEAR

Measuring points

Warpage of surface
Less than 0 1 mm (0 004 in}

SEM319A

if beyond the specified limit, resurface it.

Resurfacing limit.
The resurfacing limit of cylinder block s deter-
mined by the cylinder head resurfacing in an

engine.

Inspection {Cont'd)

Amount of cylinder head resurfacing 1s “A"”
Amount of cyhinder block resurfacing 1s “'B"”
The maximum hmit i1s as follows*
A+ B=0.2mm (0008 in)

Using a bore gauge, measure cylinder bore for
wear, out-of-round or taper

Standard inside diameter*
87.00 - 87.05 mm
(3.4252 - 34272 1n)

Wear limit:

0.20 mm (0.0079 in)

Out-of-round (X-Y) limit:
0.015 mm (0.0006 in)

Taper {A-B) limit:

0.015 mm (0.0006 In)

SEM320A

Uit mm (in)
SEM3214

Check for scratches or seizure [f seizure 1s found,
hone 1,

Never bore 1t.
If wear exceeds the specified limit, replace cylinder

block.
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Inspection {Cont’d)

e |f esther cyhnder block or piston s replaced
with new one, select the same piston as piston
grade number punched on cylinder block upper
surfaces.

Piston grade number and ring set

SEMBS57A

PISTON TO CYLINDER WALL CLEARANCE

1 Measure piston diameter
2 Check that piston clearance 1s within the
spectfication

Piston clearance
0.025 - 0 045 mm {0.0010 - 0.0018 In)
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ENGINE OVERHAUL

Inspection (Cont’'d}

Assembly

PISTON-TO-CYLINDER CLEARANCE
{Using feeler gauge)
When pulling feeler gauge straight upward, measure

the extracting force 1t 1s recommended that piston
and cylinder be heated to 20°C (68°F)

Feeler gauge thickness:
0.04 mm (0.0016 1n)

Extracting force-
20-147N{02-15kg, 04 -3.31b)

SEM324A

FLYWHEEL RUNOQUT

Runout {Total indicator reading).
Less than 0 15 mm (0.0059 in)

D1al gauge

SEM325A

install ring on flywheel, heating ring gear to about
180 to 220°C (356 to 428°F)

PISTON

a. Numbers are stamped on the connecting rod
and cap corresponding to each cylinder. Care
should be taken to avoid a wrong combination
including bearing,

bh. When pressing piston pin in connecting rod,
apply engine o1l to pin and small end of con-
necting rod.

SEM326A

CRANKSHAFT

1 Set main bearings In the proper position on
cylinder block

*  With o1l groove

AN @Zm

Lower main bearing

No 4

SEM327A
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ENGINE OVERHAUL

2 If either crankshaft, cylinder block or main
bearing 1s reused again, 1t Is necessary to
measure main bearing clearance.

If afl of crankshaft, cylinder block and main

bearing are replaced with new ones, 1t 1s neces-

sary to select thickness of main bearings as follows

a Grade number of each cyhnder block main
journal 1s punched on the respective cylinder
block

No 1 journal
grade number No 4

No 2 No 3 ;
E)"Ml' Tm—rﬁ’sﬁ

o 2

er—""@—wzﬁ'———\\ @/'__\

el

0
i) W Tx f ~ A

¢

() o

c
SEMS0BA

b Grade number of each crankshaft main journal
is punched on the respective crankshaft

No 2 No 3

No 1 journal
grade number

SEMS09A

Assembly (Cont’d)

¢ Select suttable thickness of main bearing
according to the following table

Masn journal
grade number

0 1 2
Main bearing
grade number
0 0] 1 2
Crankshaft journal
grade number ! ! 2 3
2 2 3 4

For exampie
Main journal grade number 1
Crankshaft journal grade number 2

Main bearing grade number =1+ 2
=3

Main bearing:
Refer to 8.D.S.

3 Install main bearing cap and tighten bolts to
the specified torque

] - 90-100N-m
(92 - 10 2 kg-m, 67 - 74 ft-lb)

e Tighten in two or three stages

SEMS510A

e After securing bearing cap bolts, ascertain that
crankshaft turns smoothly by hand.
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ENGINE OVERHAUL

4 |nstali piston assembly

Set piston rings as shown below.

Piston pin direction
:\ Thrust direction

w-/ /— Top ring

Oul ring
upper rail

Od ring
expander

| Qirng
lower rail

SEM1B80A
Mark should be facing upward

5. Measure crankshaft free end play at No 4
bearing
Crankshaft free end play:
Standard

0.05 - 0.17 mm (0.0020 - 0.0067 in)
Limit

0.30 mm {00118 in)

SEMSB11A

Assembly (Cont’'d)

6 Measure connecting rod clearance

Connecting rod clearance:
Standard
0.20 - 0.35 mm {0.0079 - 0 0138 1n)
Limit
0.40 mm {0.0157 in)

i

SEME12A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

CYLINDER HEAD

Inspection and Adjustment

Unit mm {in)

Head surface flatness

Standard Lt
Less than
0 05 (0 0020} 01 (0004)

VALVE

Unit mm (in)

T {Margmn thickness}

p-—

SEM1B8

Item

VG30E

Engine
VG30E

Itemn
Cylinder arrangement V-6
Displacement cm? {cu in) 2,960 (180 62)
Bore and Stroke mm {in) 87 x831343 x327)
\Valve arrangement OHC
Firing order 1-2 3-45-6
Number of piston rings

Compression 2

[a]]] 1
Number of main bearings 4
Cormpression ratic

Non-turbo 90

Turbo 78
Valve timing

s
A
AT
]
< \&‘%
YAy
O\h Z0
N
&
SQ‘
&
(3
EM120
Umt degree
a b C d e f
252° 252° 20° 52° 16° 62°

Urit kPa{kg/em?, psi)frpm

Non-turbo Turbo

Compression pressure

Standard 1,196 {122,173} | 1,138 (116, 165)

1300 {300
Minimum 88319 0, 128} 834 {8 5,121)

/200 {300
Differential limit 88 (10,14) 98 {10, 14}
between cylinders 1300 1300

Valve head diameter “D ’

Intake

E <haust
Valve length “L”

Intake

E xhaust

Valve stem diameter 'd"”

Intake
Exhaust
Valve seat angle “a'’

Intake
Exhaust

Valve margin T
Intake

Exhaust
Valve margin “T"" limit

Valve stem end surface
grinding himat

Valve clearance
Intake

Exhaust

420-422 {1654 -1661)
350-352(1378-1386)

1253-1259 {4 93 - 4 96}
1242-1248{489-491)

6 965 - 6 980 (0 2742 - 0 2748)
7945-7960 (03128 - 03134}

45°15' - 45745

13(0061}
15 (0059}

05 (0020

0 2{0 008}

o0
00
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Valve spring

Free height mm (in)

Pressure height
mm/N {(mm/kg, in/Ib}

Assernbled height
mm/N (mm/kg, n/lb}

Out of square mm {in}

Outer

Inner

Cuter

Inner

Outer

Inner

OQuter

Inner

51 21{2 016}
44 9 (1 768}

300/5237
(300/534,1181/1177)

24 5/2501
{24 5/25 5, 0 965/56 2)

40 0/250 1
(400/255,1575/66 2)

350/1206
{35 0/123,1378/27 1}

22(0087)
191(0075)

Inspection and Adjustment (Cont’d)

Hydrauiic valve hfter

Unit mm {in}

Lifter outside diameter

Lifter guide inside diameter

Clearance between lifter and
hifter guide

15947 - 15 957
(06278 - 06282}

16 000 - 16 013
(06299 - 06304}

0043 -0 066
{0 0017 - 0 0026)

Valve guide
Umt mm (in}
Standard Service
Valve guide
ok 11023-11034 11223 11234
o MBke 04340 04344) (04418 -04423)
uter
dhameter Ext 12023-12034  12223-12234
xhaust  104733.04738) {04812 04817)
Valve guide
70007 018
Inner Intake
diameter {0 2756 - 0 2763)
[Finished Exboust 8000 -8 018
size] aus (03150 - 03157)
ek 10975-10996 11175 11196
Cyiinder head "2 (04321-04329) (04400 04408)
valve guide hole
drameter 11975 11996 12175 12196
Exhaust (0 4715.04723) (04793 - 04802)
ntak 0027 - 0059
Interference ntake (00011 00023
fit of valve
guide 0027 -0058
Exhaust (0 0011 - 0 0023)
Standard Max tolerance
ntake 0020 - 0 053
Stem to quide {D DOOR - 0 0021)
«'.'Iearant:eg l 011{0004)
Exhayst  0040-0073
Ut {00016 - 0 0029)
Valve deflection
himit - 02 (0008}
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Inspection and Adjustment (Cont’d)

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

CAMSHAFT AND CAMSHAFT BEARING

Valve seat
EXHAUST Unit mm (in)
Standard Max tolerance
[+ 15° ¢
17 'S Camshaft journal to 0045 0090 015 (0 0059}
{0 067} 3 bearing clearance (00018 - 0 0035)
N Inner diameter of 47 00-47 025 _
\\ " camshaft bearing {18504 18514)
* . Quter diameter of 46 935 - 46 955 B
45°V ‘_—“_:(31228—73-219295) ™ — camshaft journal {18478 - 1 8486)
[e—————344-346 — Camshaft runout Less than
SEM533A
INTAKE Camshaft 003 008 -
(0 0012 - 0 0024}
ht—— . 440(1732)diza ———————— =L~
175 \
(0 0689) -
e |
' A
Zan) |
a0°
3
416-418 !
[e————{(1638- 1646 da —1— EM6E71
tt—r————— 45 {1 77} dizg ————7—
Cam height “A"”
k
Uit mm (in] Intake 39607 - 39657 (15503 1 5613)
SEMS534A Exhaust

Wear limit of cam height 015 (0 0059)

*Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER BLOCK

Umt mm (in)

Inspection and Adjustment (Cont’d)

Available piston

mm Lin)
SEM321 A

PISTON, PISTON RING AND PISTON PIN

Uit mm (in)

Surface flatness
Standard

Limit

Cyhnder bore
Inner diameter
Standard
Grade No 1
Grade No 2
Grade No 3
Grade No 4
Grade No B

002 (0 0008)

oversize {Service}
Grade No 3
Grade No 4
Grade No 5
Grade No 6
Grade No 7

Wear hmat
Qut-of-round {X-Y)
Taper (A-B-C}

Main journal inner
diameter
Grade No §

Grade No 1
Grade No 2

D fference 1n inner

diameter between cylinders

Standard

Wear limit

Less than 0 03 (0 0012}
010 {0 0039}

87 000 - 87 010 (3 4252 - 3 4256)
87 010 - 87 020 (3 4256 - 3 4260}
87 020 - 87 030 (3 4260 - 3 4264)
87 030 - 87 040 (3 4264 - 3 4268}
87 040 -87 050 (34268 3 4272}

87 020 - 87 030 (3 4260 - 3 4264}
87 030 -87 040 {3 4264 - 2 4268}
87 040 - B7 050 {34268 - 3 4272)
87 050 - 87 060 {3 4272 - 3 4276)
87060 - 87 070 (34276 - 3 4279)

0 20 (0 0079}
Less than 0 016 (0 0QO6)

Less than 0 015 (0 D006}

66 645 - 66 6§54 (26238 - 2 6242)
66 654 - 66 663 {26242 - 2 6245)
66 663 - 66 672 (26245 - 2 6249)

Less than 0 05 (D 0020}
0 20 (0 0079)

EM714
Model
Neon-turbo Turbo
Standard
Grade No 1 86 965 - 86 975 (34238 3 4242)
Grade No 2 86 975 - 86 985 (34242 . 3 4246)
Grade No 3 86 985 - 86 995 (3 4246 - 3 4250)
Pistan Grade No 4 86 995 - 87 0056 (3 4250 - 3 4254}
skrt Grade No 5 87 005 - 87 015 {3 4254 - 3 4258)
diam- 0 02 {0 0008}
eter oversize (Service)
AT Grade No 3 86 985 - 86 995 (3 4246 - 3 4250)
Grade No 4 86 995 B7 005 (3 4250 - 3 4254]
Grade No 5 87 005 - 87 015 {3 4254 - 3 4258)
Grade No & 87015 -87 025 (34258 34262}
Grade No 7 87025 87 035 (34262 - 3 4266}

T

2" dimension

200{0 787 21 5{0846)

Piston pin hole diameter

21001 - 21 Q08 (0 8268 - 0 8271}

Piston clearance to
cylinder block

D025-0045{00010- D 0018)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d}

Piston ring
Unit mm {in}
Standard Limit
Side clearance
o 0040 0073
P {0 0016 - 0 0029}
01 (0 004}
o 0030 - 0 063
. {00012 © 0025}
o 0015 0190 ~
: {0 0006 O 0075)
Ring gap
. 021-044
op (0 0083 - 00173)
018 044
10004
2ng {0 0071 - 00173) (004)
020-076
Od {rail ring} (00079 00299
Piston pin

Uit mm (in}

CRANKSHAFT
Unit mm {in)
Main journal dia “Dm’
Grade No 0 62967 -62975 (24790 24793}
Giade No 1 62958 62967 (24787 -24790)
Grade No 2 62 951 -62 959 (24784 - 24787)
Pin Jaurnal dia “'Dp” 49961 49974 (19670-19675)

Center distance “r’’

38 0 (1 496)

Out of round (X-Y)

Standard

Faper (A-B}
Standard

Runout [TIR ]
Standard

Free end play
Standard

Limit

Less than 0 D06 (0 0002)

0006 (0 0002)

Less than 0 10 {0 0039)

005-017{00020-0 0067}
030(00118)

Piston pin outer diameter

Piston pin to prston clearance

Interference fit of piston pin
to connecting rod

20993 - 20988
(08265 - 08267)

0003-0012
{00003 00005}

0022 0040
{0 009 - 0 0016}

CONNECTING ROD

Unmnit mm (in)

Center distance

Bend, torsion [per 100 {3 94} ]
Limat

Piston pin bore cdha
Big end play

Standard

Lirmat

154 10-154 20
{6 0669 - 6 0709}

010 (0 0039)

20958 - 20971
{08251 - 0 8256)

020-035{(00079-00138)
06 (0024)

SEME45

XY

Cut-of-round
Taper A-B

EM715
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

AVAILABLE MAIN BEARING

Inspection and Adjustment {Cont’d)

No 2 and 3 main bearing {With oil groove)

Upper main bearing No 1 * With 0! groove

Lower main bearing

Grade  Thickness T Width “W" identifica-
Part number
number mm [(in} mm {in} tion color
0 18171821 12231 02P00  White

(00715-00717)

1821-1825

P
{00717 - 0 0719) 12231 02P01  Brown

1825-1829 190

p
2 00719-00720) (0748 223102702 Green
3 18291833 12231 02P03  Yellow

{00720 - 0 0722}

1833-1837

-02P
(00722 00723) 12231-02P04  Biue

No. 2 and 3 main bearing (Without oil groove)

SEM327A
No. 1 main bearing {(With o1l groove)
Grade  Thickness ‘T Width “W'" Identifica-
Part number
number mm {in} raen {in} tion color
1817-1821
-02P
o] (0 0715 - 0 0717) 12215-02P00 White
1 1821-16825 1221502P01  Brown

(00717 -00719)

1825-1829 225

, (00719 -00720) (0 886) 12215.02P02 Green
1829-1833

3 (00720 . 0 0722) 12216-02P03 Yellow

4 1833-1837 12215-02P04 Blue

(00722 00723)

Grade  Thickness "T"  Width “W" Identifica-
Part number
number mm (n} mm {in) tion color
0 18171821 12239.02P00  White

(00715 -00717)

1821-1825

P
(00717 - 0 0719} 12239 02P01 Brown

18251829 190
2 00719-00720) (074g) 2239-02P02  Green
18291833
p v
3 {00720 - 0 0722) 12239 02P03 ellow
a 18331837 12239-02P04  Blue

{00722-00723)

No. 1 main bearing {Without oil groove)

Grade Thickness T Width “W" identifica-
Part number
number mm {in} mm {in) tion color
o 181718 12223.02P00  White

{00715 00717

1821-1825

P
(00717 - 0 0719} 12223-02P01 Brown

1825 1829 225

2 (00719-007200 (0gBe) '222302P02  Green
1829-1833

3 (co720-00722) 12223-02P03  Yellow

4 18331837 12223.02P04  Biue

{0 0722- 00723}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

No. 4 main bearing {With oil groove)

Inspection and Adjustment (Cont’d)

Grade Thickness T ldentfrcation
Part number
number mm {in} color
1817 1821
0 (00715 00717 12247 02P00 White
1821 1825
t (GO0717 G 0719) 12247-02P01 Brown
1825-1823
2 (00719 - 0 0720 12247-02P02 Green
1829 1833
- Yel
3 (00720 0 0722) 12247-02P03 ellow
4 18331837 12247-02P04 Blue

(00722 00723}

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing undersize

Uit mm {in}

Crank pin yournal diameter “'Dp”

Standard 49 961 - 49 974 (1 9670 - 1 9675)
Under size
008 (0 0031) 49881 49894 (19638 - 1 9643)
012 (00047} 49841 49854 {19622 -1 9628)
025 (0 0098} 49711 49724 {19571 - 1 8576}

No. 4 main bearing (Without ol groove)

MISCELLANEOUS COMPONENTS

Unit mm (in}

Flywheel
Runout [TIR] Less than O 15 {0 0059}

Grade Thickness “'T* Identification
Part number
number mm {in) color
1817 1821
h
0 (00715 00717) 12255 Q2P00 White
1821-1825
1 (00717- 0 0719) 12255 02PM Brown
1825 1829
2 {00718 - G 6720} 12255-02P02 Green
1829-1833
- Y
3 (00720 0 0722)  1225502P03 ellow
4 1833-1837 12255-02P04 Blue

{00722-00723)

Bearing clearance

Umt mm {in}

Main bearing clearance
Standard 0025 -0055 (0 0010 - 0 0022)

Limit © 090 {0 0035}

Connecting rod bearing

clearance
Standard 0010- 0052 (0 0004 0 0020}
Limit 0 090 (0 0035}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TIGHTENING TORQUE

Tightening Torque

Engine internal parts

Engine outer parts Nm kg fo1b
Nm kg-m ft-ib Rocker cover 1.3 01-03 07-22
Coliector cover 6 8 06-08 43-58 Tensioner nut 43 - 58 44-59  32-43
Collector 18-22 18-22 13-18 Belt cover 3 6 03-05 22-386
Throttle chamber 18- 22 18-22 13-16 Rocker shaft 8 22 18-22 13-18
EGR control vaive 18-22 18.-22 13 18 Camshaft pulley 78 - 88 80-90  58-65
Intake rehef valve 29-39 30-40 22-29 Cylinder head 54 .64 §5-65 40-47
Intake manifold bolt 6 20 16-20  12-14 Camshaft locate plate 78-88  80-90  58-65
intake manifold nut 2427 24-28 17-20 Water pump 16 -2 16-21 12-15
Injecor holder 3-5 03-05 22-36 Drain plug 29-39 30-40 22-28
Water temperature sensor 15-20 16-20 i1 14 Ot pan 5-7 05-07 36-51
Thermal transmitier 15.20 15.20 11-14 Ol strainer regulator valve 29 . 39 30-40 22-29
plug .
Exhaust manifold 18 22 18-22 13-16
01l strainer bracket 16 - 21 16-21 12-15
Exhaust manifold stay 22-27 22-28 16- 20
Flywheel 98 - 108 10-11 72-80
Exhaust outlet 25 29 256-30 18 22
EGR 3 Rear o1l seal retainer 6 06 43
tube 4 44 356-45 25-33
Connecting rod 44 - 54 45-55 33-40
Exhaust connecting tube 22-27 22-28 16-20
Main bearing cap a0 - 100 92-102 67 -74
Exhaust gas sensor 40 - 50 41-51 30-37
Water drain piug 34 - 44 35-45 25.33
Crank pulley 123 132 126-135 90-98
Spark plug 20-29 20-30 14 - 22
Water inlet 16-21 16-21 12-15
Detonation sensor 25-34 25-35 18-25
PLV valve 29-3¢  30-40 22 29 Turbocharger related parts
Dristnibutor bolt 5-6 05-086 36-43
Alternator adjusting bar 14-17 14-17 10-12 Nm kg-m frlb
bolt
° Ol feed tube 15 . 20 16.20  11-14
A lat . - R
r reguiatar 5-6 05-06 36-43 sl return tube 10-12 10-12 7-9
Turbocharger urut 44 - 54 45 55 33-40
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SPECIAL SERVICE TOOLS

Tool number Tool name
{(Kent-Mogre No )
STO5015000 Engine stand assembly
(1) ST05011000 Engine stand
{ - )
@ ST05012000 Base
¢ - 1
(D KV10106500 Engine attachment
C - )
@ KV10110000 Sub attachment
{ - )
Kv10110600 Valve spring compressor
{ - )
KV10107501 Valve o1l seal drift
{ - )
ST16120000 Cylinder head bolt wrench
(J25613)
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SPECIAL SERVICE TOOLS

Tool number Tool name
(Kent-Moore No ) @
KV10110300 Piston pin press stand assembiy
{ —
A KV10110310 Cap
{ -
() KV10110330 Spacer
{ -
(3 ST13030020 Press stand
( -
@ ST13030030 Spring
{ - )
(5 KV10110340 Drift
{ = )
{6 KV10110320 Center shaft
{ -
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