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PREPARATION

SPECIAL SERVICE TOOLS
*: Special tool or commercial equivalent

Engine application
Too! nureel Description O27 and
Too! name to23 | To2s | PR) am

‘sTos01S000* Disassembling and
Engine stand assembly assembling
70501 1000

Engine stand
®s705012000 x x x

Base

kV10108500° rt
Engine attachment oH 8 ¥ %

KV11103200" Ky
Engine sub attachment Vy 4s x x *

@ Kvi0109210" Disassembling and
Valve spring assembling valvecompressor components

@ kvi0111200"
Adapter x x x

KVv10107900° Disassembling valve
Vale il seal puller a oil eal x z

Kv11103400 Installing vale oit
Valve cil seal drift seal z % *

sT11033000* Removing valve guide
Valve guide ‘ & %

EM-2

Tool nu
Tool na

Kitt
Valve g

sT1108
Valve
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PREPARATION

227 and

D27T.

Too! number.
Tool name

Description

Engine application

1023 ‘TD25
[TD27 and

qo27T

Ky11103900"
Valve guide dritt

Installing valve guide

sT11032000"
Valve guide reamer
8.0mm (0.3165 in) dia

2 Reaming valve guide

@ kvi1101110
Valve seat remover

@ kv11103510
Adapter (Intake)

@ Kvini03520
‘Adapter (Exhaust)

® kvitio4s10
‘Adapter (Inta

~ @ Kv11104920
‘Adapter (Exhaust)

© kvini03610
Adapter (Intake)

@ Kv11103620
Adapter (Exhaust)

Removing valve seat

®
; i

@ 8115243000
Valve seat drift

@ kv11103710
Adapter (Intake)

@ kv11103720
‘Adapter (Exhaust)

@ Kv11103810
‘Adapter (Intake)

® kvi1103820
Adopter (Exhaust)

Installing valve seat

®.

: ‘® CS
@®

—EM-3



PREPARATION

Engine application
Too! number ee oodook na Description 023 | tos [Ted | Tootr

@ kvins04010 Removing and x x x
Cylinder tiner toot installing eyinder

@®kvi1104020 liner x - -
Adapter for
removing @O®

® kvi1104700 7 ¥ “
‘Adspter for

removing

@kvini04110 - - %
Adapter for
removing

@ Kv11104030 x x x
‘Adopter for
installing

m03470000" Instalting piston into
Piston ring cylinder % x x
compressor

Kv11103380 Preventing erank- kv10
Engine stopper shaft from rotating Injeoti

@ kv11103310 gear h
Stopper plate

@ Kv10105630 x x x =
Stopper gear kvit

Inject

georp

s716610001° Removing pilot io ee
Pilot bushing puller bushing % x x on

cor
ade

(plu
@eo

cot
ade
hol

ws391
| Tuber

EM-4



PREPARATION

2 ___F Toot number
027 and | Tool name Description

Engine application

1023 1025
7027 and

To27T

x Kv111045S0
‘cam bushing

- replacer set
@kvit104510

Replacer bar

@ kv11104520
Guide plate

@kv11104530
x Adapter

(1st bushing)
@st15243000

x Drift

Removing cam

bushing or instal
cam bushing

kv10109300"
Injection pump drive
gear holder

drive gea

from rotating

(VE-typed

kv11103000"
Injection pump drive

gear puller

Removing drive gear
(VE-ypel

@ €019601000
Compression gauge

* @ 019600600
Compression gauge
adapter (for glow
plug hole)

® £019800700
Compression gauge
adapter (for injector
hole)

Checking com-
pression pressur

ws39930000"
‘Tube presser

Pressing the tube of

liquid gasket

EM-5



ENGINE COMPONENTS —Outer Parts

Except TD27T

(]3-4103-04,22-29)

13.19 ine

(1.62.4, 12-15), ‘didy

a
Injection pump <
(vesype)

19-25,
(19-25, 14-18

(16-2, 12-15)

fengine revolution
sensor (Fox tachometer)

Doo-a
Bian

Pw-a
(3.1-42,22-20)

ma:
16-21 (1.6-2:,12-151~/

EM-6
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ENGINE COMPONENTS —Outer Parts
Except TD27T

3-8
(03-08,Oi fiter 22-43)

bracket

Injection tube

©) 20-25
(20-28,

14-18)
<

TIE 5 M0 22-20 ~
fo wes

oarines ay

Exhaust
manifold

%

iar 25-70 05-30,weignnt @ B
PN ae

a Cc3 o>

F -10103-19,9-10
ra fF Eraine stinger (5-7 (05-07,36-5.1)
Yoo-a1 16-21 (18-21, 12-18) %

Bi tna|
an 15-22

Mitte asebarca 9 6-7- te x fe Pied a.as-00
Va 7 ;
gS

é
S Sa, Pas. i t 7> Po Es wa eatwcaanls er

Le 21 aie veal ey

BY isn Met»
3 aa '@10) 17-23 (1.7 -2.3, 12-17)

eA Maen ibonace
a Be eee 1s 5

(1.0-1,3,7- o9: 781) st 4, 48.84

i a) sy a Ese
[ PB aa a
930-41 90-41 (31-42, 22-30)

DA: wm ioe, fi)

semso7e

—M-7



CHECKING COMPRESSION PRESSURE (On-Vehicle Service)

1. Warm up engine,

2. Remove glow plate and glow plugs.

3. Fit compression gauge adapter to cylinder head. |
©: Compression gauge adapter

15-20 Nm
(1.5 -2.0 kgm, 11 - 14 ft Ib)

4, Set no fuel injected condition.
© VE-type i

Disconnect fuel cut solenoid wire.
© In-line type

Set control lever of injection pump at zero injection.
5. Crank engine, then read gauge indication.
‘© In case of engine equipped with In-line type, depress ac-

‘celerator pedal fully and crank engine.
© Engine compression measurement should be made as quickly

as possible.
Compression pressure:

Unit: kPa (bar, kg/em?, psi)/200 rpm

Standard 2,942 (29.4, 30, 427)
Minimum 2,452 (24.5, 25,356)
Differential limit between cylinders 294 (2.9, 3, 43)

6. If cylinder compression in one or more cylinders is low, pour

2 small quantity of engine oil into cylinders through the glow
holes and retest compression. ——

‘© If adding oil helps the compression pressure, chances are that

piston rings are worn or damaged.

© If pressure stays low, valve may be sticking or seating im-

properly.
‘© If cylinder compression in any two adjacent cylinders is low,

and if adding oil does not help the compression, there is
leakage past the gasketed surface,

Oil and water in combustion chambers can result from this

problem,

EM-8 }
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CYLINDER HEAD

ress ac-

quickly

200 rpm

w, pour

he glow

are that

ing im-

sis low,

there is

om this

Oreterto
1 installation of

‘vlinder head.
Injection
rozzle holder
Gisa- ee

(55-65,
40-47)

Nozzle washer

Nozzle gasket Cylinder head gosker €4

Clinger hood

ge see

Rooker cover plate

seer arm lock nut
}18-20 (1.8-2.0, 11-14)
locker shaft
‘bracket bolt

20-25’ Ole ores,
é 14-18)

Rocker shaft

plug
)15-20115-20, 11-14)

Valve cower Push rod———2"

Sovog retina ——_

Vawve oil oa! ——— 3
Cylinder head bole

tc.Vow |= Valve lifter

take v exnaus valvetnxake valve 
[D): Nem komm, fea

SEMsz08|
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CYLINDER HEAD — Removal (On-Vehicle Service)

Bee) gee ee rection,
EN©)

Engine
Fotating direction

Removal
1. Set No. 1 cylinder at T.D.C. on its compression stroke.
2. Drain engine coolant from drain plugs on cylinder block and

radiator.
Remove air cleaner and/or air duct.
Remove alternator adjusting bolt.

ynect exhaust manifold from front exhaust tube.
Disconnect radiator outlet hose and thermostat housing
water inlet hose.

o9a
e

7. Remove fuel injection tube assembly and spill tube.

8. Remove injection nozzle holder and top nozzle gasket using
deep socket wrench,

9. Remove rocker cover,
10. Remove rocker shaft with rocker arms,
11. Remove push rods,

EM-10
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CYLINDER HEAD — Removal (On-Vehicle Service)

cet using |

Removal (Cont'd)
12, Remove cylinder head bolts in numerical order and remove

cylinder head,
Head warpage or cracking could result from removing in in-
correct order.

EM-11



CYLINDER HEAD — Disassembly

Disassembly
Remove following parts:
Intake manifold
Exhaust manifold
Thermostat housing
Alternator adjusting bar & engine stinger
Glow plate and glow plugs a

Me

2. Remove valve component parts with Tool.
Kyt0109210.

Kv10111200

3. Remove valve oil seals with Tool.

4, Disassemble rocker shaft assembly.
Remove rocker shaft lock bolt.

move valve rocker and rocker shaft bracket.
is difficult to remove rocker shaft bracket, immerse rocker

Watere, shaft assembly in oil of 70°C (158° F) for a few minutes and then
¢ remove bracket.

EM-12



CYLINDER HEAD —Inspection

se rocker.
and then

Unit: men (ind
SEMSB6A

CYLINDER HEAD DISTORTION
Cylinder head distortion:

Standard
Less than 0.07 mm (0.0028 in)

Limit

0.2 mm (0.008 in)

If beyond the specified limit, correct with a surface grinder.
Cylinder head height should be greater than 89.7 mm (3.531 in)
after surface has been ground.

VALVE GUIDE CLEARANCE
* Valve guide clearance should be measured parallel with

rocker arm, (Generally, @ large amount of wear occurs in
this direction.)

Stem to guide clearance:

Limit
Intake 0.15 mm (0,0059 in)
Exhaust 0.20 mm (0.0079 in)

Maximum allowable deflection
(Dial indicator reading)

Intake 0.30 mm (0.0118 i
Exhaust. 0.40 mm (0.0157 in)

© To determine the correct replacement part, measure valve
stem diameter and valve guide inner diameter.

Valve stem diameter:
Standard

Intake
7,962 - 7.977 mm (0.3135 - 0.3141 in)

Exhaust
7.945 - 7.960 mm (0.3128 - 0.3134 in)

Valve guide inner diameter:
8.00 - 8.015 mm (0.3150 - 0.3156 in)

VALVE GUIDE REPLACEMENT
1. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US

ton, 2.0 Imp ton) pressure) or hammer, and suitable tool.

—EM-13



CYLINDER HEAD —Inspection

‘Contact width:

ar’
aCEES.

2. Press service valve guide onto cylinder head using suitable
‘tool until the guide projects out 13 mm (0.51

3. Ream valve guide.
ished siz
8,000 - 8.015 mm (0.3150 - 0.3156 in)

VALVE SEATS
Check valve for any evidence of pitting at valve contact surface,
and reseat or replace if worn out excessively.
‘© When repairing valve seats, 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.

REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses or remove valve seats,

with Tool.
Place a copper seat between contact surface of Tool and cylinder
head,

2. Place new valve seats on dry ice and allow them to cool for:
five minutes.

WARNING:

Do not touch cooled valve seats with bare hand.
3. Heat cylinder head to 80°C (176°F).
4, Install cooled valve seats on cylinder head with Tool.

ty
 

La

S
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CYLINDER HEAD —Inspection

} suitable

t surface,

guide for
rect valve

uniform

alve seats

‘cylinder

1”

Spinces

QO “A _semoe?|

denttiation
mark

SEMS99C

5, Stake exhaust valve seat at five places with punch.
When staking valve seat, select different places than those staked
before.

6. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S.

7. After cutting, lap valve seat with a laps
8. Check contact condition of valve seat.

COMBUSTION CHAMBER
Check combustion chamber for cracks and other damage. If
necessary, replace.

REPLACING COMBUSTION CHAMBER
Usually combustion chamber should not be removed,
1, Remove combustion chamber so that cylinder head cannot

be damaged.

2. Install combustion chamber.

‘© Identification of combustion chambers

Wenificaton mark | Owe diameter on
(on combustion chamber) “D" mm (in)

= 34 (1.34) TO23

2 7025

= 37 (1.48) 027

3 TO27T :

(1) Cool combustion chamber with dry ice for approximately

5 to 10 minutes.
WARNING:

Do not touch cooled combustion chamber with bare hand.

EM-15
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:CYLINDER HEAD —Inspection

(2) Align combustion chamber knock pin with cylinder head)
notch, and drive in combustion chamber with a soft hammer. t

3. Check amount of protrusion of combustion chamber.
Protrusion:

Standard
0.06 to 0.10 mm (-0.0020 to 0.0039 in)

VALVE DIMENSIONS |

‘Check dimensions in each valve. For dimensions, refer to S.0.S.(Margin thickness)

When valve head.has been worn down to 0.5 mm (0.020 in) in.
L margin thickness, replace the valve. |

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less. |

isemresa

VALVE SPRING SQUARENESS

‘sats a a Out-of-square “S: |
Less than 2.0 mm (0.079 in)

% S€M6358 |
VALVE SPRING PRESSURE LOAD |

Refer to S.D.S.

ema)

EM-16



CYLINDER HEAD —Inspection

oS.DS,

020 in) in:

VALVE LIFTER AND PUSH ROD
Valve lifter

1. Check valve lifters for excessive wear on the face.
2, Replace with new ones if worn beyond repair.
‘a. Valve lifter end should be smooth.
b. Valve lifter to lifter hole clearance:

Standard

0.030 - 0.073 mm (0.0012 - 0.0029 in)
Limit

Less than 0.20 mm (0.0079
Valve lifter outer diameter A’

Standard
24,960 - 24,970 mm (0.9827 - 0.9831 in)

Cylinder block valve lifter hole diameter “8”:
‘Standard

25.000 - 25.033 mm (0.9843 - 0.9855 in)

Push rod
1. Inspect push rod for excessive wear on the face.
2. Replace if worn or damaged beyond repair.

3. Check push rod for bend using a dial gauge.
Maximum allowable bend

(Total indicator reading)
Less than 0.5 mm (0.020 in)

ROCKER SHAFT AND ROCKER ARM
1. Check valve rockers, brackets and rocker shafts for scoring,

wear or distortion. Replace if necessary.

EM-17



CYLINDER HEAD —Inspection

2. Check clearance between valve rockers and rocker shaft. fspecified clearance is exceeded, replace affected valve rockeror shafts,

Specified clearance: 
iLimit

Less than 0.15 mm (0.0059 in)
Rocker shaft outer diameter “A”;

‘Standard
19.979 - 20.000 mm (0.7866 - 0.7874 in)Rocker arm inner diameter “8” iStandard
20.014 - 20.035 mm (0.7880 - 0.7888 in) |

limit, replace rocker shaft.
Rocker shaft bend
(Total indicator reading):

Limit
Less than 0.3 mm (0.012 in)

a | 3. Check rocker shaft bend at its center. If bend is within| Specified limit, straighten it; and if itis greater than specified

MEASURING CYLINDER HEAD TO VALVE DISTANCEMeasure distance from cylinder head surface to intake and.exhaust valves. If specified distance is exceeded, replace valve(s)or valve seat(s).

Specified distance:
Standard

Intake

0.275 - 0.675 mm
(0.0108 - 0.0266 in)

Exhaust
0.308 - 0.695 mm
(0.0120 - 0.0274 in)

Limit

Less than
1.25 mm (0.0492 in)

for intake and exhaust valves

7

EM-18



CYLINDER HEAD —Assembly

or shaft. I [ 1. Assemble rocker shaft component parts.
Ive rocker :'

2 ofl

74 int MV SEM637B)

eo

38 in) \dentification mark ;
C Fe{on rocker arm) gine reel

A ‘TD23 Intake and exhaust

i ‘7025, TD27 Intake
c and 7027T | Exhaust

semsesa|

2. Install valve component parts,
Intake valve mark

reece ‘© Identification of valves
Identifiation mark

(on intake and exhaust valve) Enoine

eee ae Intake valve. Exhaust valve

2 8 ‘TO25
semo2eo =

TANCE 3 2 kad
take an ° To27T
ce valve(s)

‘© Always use new valve oil seal, (Refer to OIL SEAL RE-

q PLACEMENT.)

‘© Install valve spring (uneven pitch type) with its narrow pitch
side toward cylinder head side.

Wide piten

| fnerrow pitch

{ +
| Cylinder heed side _—_semaea

—EM-19



CYLINDER HEAD — Installation (On-Vehicle Service)

1, Install cylinder head gasket.

* Identification of cylinder head gaskets

{on cylinder head gasket) | “a” mm (in) sil Kt
ae 905 (3.563) T23. &
2 94.4 (3.717) O25 0

q
1 1027

975 (3,839) oe
= 

o27T

a, When replacing only cylinder head gasket, install same grade
gasket as the one formerly used.

b. When replacing or repairing cylinder block, cylinder head,
piston, connecting rod and crankshaft, select gasket as
follows:

(1) Measure piston projection.
Messuriog points ‘© Set each piston at its Top Dead Center. With piston held in

that position, measure its projections at two points,
© Calculate the average value of the two measurements.
© Determine the amount of projection of the other three

© pistons.
(2) Select suitable cylinder head gasket which conforms to the

largest amount of projection of the four pistons.

sewstoe Units en (in)
‘Average values piston projections | Gasket thickness | om

Less than 0.118 (0.0046) | 1.30 (0.0512) 1

0.118 -0.168 (0.0046 -0.0066) | 1.35 (0.0531) 2

More than 0.168 (0.0086) | 1.40 (0.0551) 3

Make sure that No. 1 piston is at T.D.C. on its compression
stroke.

EM-20
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CYLINDER HEAD — Installation (On-Vehicle Service)

PSY 2. Install cylinder head.

* Cylinder head identification mark

p ‘Wentification number
dgine {on cylinder head) evaine
23 \ Float mark Punch mark

a a AL =al Gig is ; =
027 Exhaust pO" cenapaae 2 $ ue

2277 _ 2 - 1027
i> 2 aT - To27T
ame grade

der head,
gasket at

’ 3. Apply oil to the thread portion and seat surface of bolts and
an held in} tighten cylinder head bolts using Tool.

CAUTIO!
‘© Tightening procedure

Ast: Tighten bolts to 39 - 44. N-m

(4.0 -45 kg-m, 29 - 33 ft-lb)
ns to the 2nd: Tighten bolts to 54 -59 Nm

{5.5 -6.0 kg-m, 40 -43 ftb)

Lestat!) Tighten in numerical order. SEM6418)
wsket 3rd:
sumer (1) Mark exhaust side of cylinder head and cylinder

head bolts with paint as shown.

(2) Turn all bolts 90+ 10 degrees clockwise.
(3) Check that the paint mark of each bolt is facing

the front of the vehicle.

4, Apply engine oil and install push rods.
5, Install rocker shaft assembly.

Adjusting intake and exhaust valve clearance tentatively.
Refer to section MA.

—EM-21



CYLINDER HEAD — Installation (On-Vehicle Service)

Front mark

seneara|

6. Install rocker cover with rocker cover plate.

© Be sure the “F” mark on rocker cover plate faces upward ar
is at the front end

‘© When replacing rocker cover gasket, bend slit of rocker covt

baffle plate a little to hold the gasket. Do not twist gasket.

Install glow plugs and glow plate.

8. Install new top nozzle gasket and injection nozzle,

9, Install spill tube and injection tube,

10. Connect thermostat housing water inlet hose and radiator
hose.

11, After assembling all disassembled parts, fill radiator a
engine with new coolant up to filler opening.

Eno!
nai



OIL SEAL REPLACEMENT (On-Vehicle Service)

OIL SEAL INSTALLING DIRECTION
pward ar © When installing a new front or rear seal, make sure its mount-

ing direction is correct.
veker cov

gasket. Engine Engineinside outside

it seat li Dust sea ip

SeM715A

CRANKSHAFT FRONT OIL SEAL
Remove radiator shroud.
Remove cooling fan.
Remove drive belts.
Remove crank pulley.

Remove crankshaft oil seal.
Be careful not to damage sealing surfaces of crankshaft.
Coat new oil seal with engine oil and install it in place.perae

na

CRANKSHAFT REAR OIL SEAL
Dismount transmission.
Remove clutch cover assembly.
Remove flywheel and rear plate.
Remove engine gusset and oil pan.
Remove oil seal retainer assembly, then remove oil seal.
Be careful not to damage sealing surfaces of crankshaft.
Coat new oil seal with engine oil and install it in place.pega

ens

VALVE STEM OIL SEAL

1. Remove rocker cover.

2, Remove rocker shaft assembly.
3. Remove valve spring.

4 radiator 4, Remove valve oil seals.

‘ator and

EM-23



OIL SEAL REPLACEMENT (On-Vehicle Service)

5. Apply engine oil to valve oil seal and install it in place.

Unit: mm (iad ‘seMa2a9)

EM-24



TURBOCHARGER

Removal and Installation
‘Turbocharger should not be disassembled.

vo

Air intake

Heat st

Oil tube

woerc
ece

Inspection

Remove the following:

Air duct and hoses

pipe
id plates

Exhaust front tube

Water tubes
Remove turbocharger from exhaust manifold.

Condition 1: Low engine power

Probable cause Corrective action

ir leak at the connection of compressor housing and

suction hose/inlet tube, or inlet tube and intake manifold. Correct the connection.

xhaust gas leak at the Connection of turbine housing
‘exhaust manifold, connecting tube or exhaust outlet

Correct the connection or replace gasket,

| By-pass valve is stuck open.

| Stuck or worn journal or bearing

Broken shaft Replace turbocharger assembly.

Sludge on back of tubine wheel

Broken turbine whee

Condition 2: Excessively. high engine power

Probable cause Corrective action

Disconneeted or cracked rubber hose of by-pass valve
controller

Correct or replace rubber hose.

By-pass valve is stuck closed.

Controller diaphragm is broken.

Replace turbocharger assembly.

EM-25



TURBOCHARGER =
Inspection (Cont'd)

Condition 3: Excessively high oil consumption or exhaust shows pale blue smoke

Probable cause Corrective action

il leak at the connection of lubricating oil passage Correct the connection,

Oil leak at oil seal of turbine

Gil leak at oil seal of compressor Replace turbocharger assembly,

Worn journal or bearing

1. Inspect turbine and compressor wheel as follows:
© Visually check for cracks, clogging, deformity or other

damage.

'* Revolve wheels to make sure that they turn freely without

any abnormal noise or friction. :
© Measure play in axial direction. f

Play (axial direction):
0.002 - 0.006 mm (0.0001 - 0.0002 in)

SEF7288)

2. Check operation of by-pass valve controller.

{Bypass valve controller © Move by-pass valve to make sure that it is not sticking of
scratched.

'* Measure rod end play of the by-pass valve controller,

Do not apply more than 93.3 kPa (933 mbar, 770 mmHg, 27.
inHg) pressure to controller diaphragm. .

By-pass valve controller stroke/pressure:
1.5 mm (0.059 in)/84.0 - 89.3 kPa
(840 - 893 mbar, 630 - 670 mmHg, 4

ci) 24.80 - 26.38 inHg) y:

Nem (

Apply
(Nise
oreat
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ENGINE OVERHAUL

16-21——~\F ne. e

Cylinder block

Timing gear case
Front &gMating surfoce to ining
seal 6X] georcave and Wont plate,
cd

Grommet cover

Ps 1.0, 40 -43)
Nem tkaen,ft1b)

7}: Apply recommended sealant
4° Wisan genuine part: KP610-00250)

orequivslent.

1 Kopin correct order.

EM-27
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ENGINE OVERHAUL —Disassembly

PISTON AND CRANKSHAFT
Remove oil filter.

Place engine on work stand.

Drain coolant and oil.
Remove drive belts.

Remove cylinder head.
Remove oil pan.PR

 
eEN

s

7. Remove crank pulley.

8. Remove water pump.
9. Remove timing gear case.

If the timing case is hard to remove due to liquid gasket, pry it
off with a suitable tool! at the cutout section.

10.
© In-line pump

Remove timer cover and timer.



ENGINE OVERHAUL —Disassembly

° VE-pump
Remove injection pump gear.

11, Remove idler gear and idler gear shaft.
12, Remove camshaft gear, camshaft and valve lifters,

13. Remove oil pump assembly.

14, Remove crankshaft gear.
18, Remove flywheel and rear plate.

16. Remove connecting rod caps.
17. Remove pistons.

EM-29



ENGINE OVERHAUL —Disassembly

Looten in numerialorder. semeses

18. Remove rear oil seal retainer.

19. Remove bearing cap and crankshaft.
Place the bearings and caps in their proper order.



ENGINE OVERHAUL —Inspection and Replacement

Kv11104010:

semeas

CYLINDER BLOCK DISTORTION
If beyond the specified limit, replace

Cylinder block distortion:
Standard

Less than 0.05 mm (0.0020 in)
Limit

0.2 mm (0,008 in)

CYLINDER LINER WEAR
1. Measure cylinder liner bore for out-of-round and taper with

‘a bore gauge. If beyond the limit, replace cylinder liner.
‘Standard inside diameter:

TD23
89,000 - 89.030 mm (3.5039 - 3.5051 in)

TD25
92.900 - 92.930 mm (3.6575 - 3.6587 in)

‘TD27 and TD27T

‘96,000 - 96.030 mm (3.7795 - 3.7807 in)
Refer to S.D.S.

Wear limit:
0.20 mm (0.0079 in)

Out-of-round (X-Y) limit:
0,020 mm (0,0008 in)

‘Taper (A-B) limi
0.20 mm (0.0079 in)

2. Check for scratches or seizure. If seizure is found, replace
cylinder liner.

3. Check amount of projection of cylinder liner.

0.02 - 0.09 mm
{0.0008 - 0.0035:in)

Deviation of each cylinder:
Less than 0.05 mm (0.0020 in)

CYLINDER LINER
Replacement

1, Remove cylinder liner with Tool.
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ENGINE OVERHAUL —Inspection and Replacement

2. Install cylinder liner with Tool.
3. Check amount of projection of cylinder liner.

PISTON TO CYLINDER WALL CLEARANCE
1. Measure piston and cylinder bore diameter.

Piston diameter “A”:
Refer to S.D.S.

Measuring point “a” (Distance from the top):
TD23

67 mm (2.64 in)
TD25, TD27 and TD27T

70 mm (2.76 in)
2. Check that piston clearance is within the specification.

Piston clearance:
0.05 - 0.07 mm
(0.0020 - 0.0028 in)

PISTON AND PISTON PIN CLEARANCE
Check clearance between pistons and piston pins.

Clearance (A-B):
Standard

0,008 to 0.007 mm (0.0003 to 0.0003 in}
Limit

Less than 0.1 mm (0.004 in)
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ion,

0003 in)

sewn745,

PISTON RING SIDE CLEARANCE
Side clearance:

Top ring
0.06 - 0.10 mm (0.0024 - 0.0039 in)

2nd ring
).04 - 0,08 mm (0.0016 - 0.0031 in)

Oil ring
0,02 - 0.06 mm (0.0008 - 0.0024 in)

Max. limit of side clearance:
Top

0.5 mm (0.020 in)
2nd

0.3 mm (0.012 in)
oil

0.15 mm (0.0059 in)

PISTON RING GAP
Standard ring gap:

Top ring
0,30 - 0.45 mm (0.0118 - 0.017 in)

2nd ring

TD23 and TO25
0.20 - 0.35 mm (0.0079 - 0.0138 in)

TD27 and TO27T
0.50 - 0.65 mm (0.0197 - 0.0256 in)

Oit ring

0.30 - 0.50 mm (0.0118 - 0.0197 in)
Max. timit of ring gap:

1.5 mm (0.059 in)
MAIN BEARING CLEARANCE

Main bearing clearance:
‘Standard

0.035 - 0.087 mm (0.0014 - 0.0034 in)
Limit

Less than 0.15 mm (0.0059 in)

1. Install main bearings to cylinder block and main bearing cap.
2. Installl main bearing cap to cylinder block.
Tighten all bolts in correct order and in two or three stages.

\side diameter “A” of main bearing.3. Measur
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4, Measure outside diameter “Dm of main journal in cra
shaft.

SEMa13B

clearance,
Main bearing clearance = A — Dm ==

_o~

CONNECTING ROD BEARING CLEARANCE
Connecting rod bearing clearance:

‘Standard
0.035 - 0.081 mm

(0.0014 - 0.0032 in)
Limit

Less than 0.15 mm (0,0059 in)
1. Install connecting rod bearing to connecting rod and cap.

2. Install connecting rod cap to connecting rod.
Apply oil to the thread portion of bolts and seating surface of
nuts.

3. Measure inside diameter “A” of bearing.
4, Measure outside diameter “Dp” of pin journal in crankshaft.
5. Calculate connecting rod bearing clearance.

Connecting rod bearing clearance = A — Dp

‘SEMSOTA |
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SEM7818

ankshaft.

CONNECTING ROD BEND AND TORSION
Bend and torsion:

Limit
0.05 mm (0.0020 in)

per 100 mm (3.94 in) length

CONNECTING ROD SMALL END BUSHING CLEARANCE
1. Measure inside diameter “A” of connecting rod small end

bushings.

2. Measure outside diameter ““D” of piston pin.
3. Calculate connecting rod small end bushing clearance,

Connecting rod smalll end bushing clearance = A — D
Bushing clearance:

Standard
).025 - 0.045 mm (0.0010 - 0.0018 in)

Limi
0.15 mm (0.0059 in)

REPLACEMENT OF CONNECTING ROD SMALL END
BUSHING
1. Drive in the small end bushing until it is flush with the end

surface of the rod.
Be sure to align the oil holes.
2. After driving in the small end bushing, ream the bushing,

‘Small end bushing inside diameter:

Finished size:
TD23

26,025 - 26,038 mm (1.0246 - 1.0251 in)
TD25 and TD27

28.025 - 28.038 mm (1.1033 - 1.1039 in)
TO27T

30.025 - 30.038 mm (1.1821 - 1.1826 in)
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CRANKSHAFT

iGactroonal Ixy 1. Check crankshaft journals and pins for score, bias, wear 0
cracks, If faults are minor, correct with fine crocus cloth. ||

a8 2. Check journals and pins with a micrometer for taper and
out-of round,

Out-of-round (X-Y):

Standard
Less than 0.01 mm (0.0004 in)

Limit

sure) 0.02 mm (0.0008 in)
Taper (A-B):

Standard
‘Less than 0.01 mm (0.0004 in)

Limit
0.02 mm (0.0008 in)

3. Check crankshaft runout.
Runout (T.-R. (Total Indicator Reading)}

Standard
0 - 0.03 mm (0 - 0.0012 in)

Limit

0.10 mm (0.0039 in)

SeMs628)

RESURFACING OF CRANKSHAFT JOURNAL AND
CRANK PIN
When using undersize main bearings and connecting rod bearing
the crankshaft journals or crank pins must be finished to mata

4 as q 4 the bearings.
R: Crank journal: 3.0 mm (0.118 in)

OK NG. NG. NS. Crank pin: 3.5 mm (0.138 in)

CAUTION:
© At the same time make sure that the surface width does

SeF6%2A} increase.
© Do not attempt to cut counterweight of crankshaft.
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= CRANKSHAFT PILOT BUSHING
ias, wear © Crankshaft pilot bushing replacement

1. Pull out bushing with Tool.

2. Insert pilot bushing until distance between flange end and
fospbbed geod bushing is specified value.
(0.228 -0.236 in) Biveacas

Approx. 5.8 - 6.0 mm (0.228 - 0.236 in)

Pilot bushing

FLYWHEEL RUNOUT
Runout (Total indicator reading):

Less than 0.15 mm (0.0059 in)

‘semsess |

ND FRONT PLATE
Check front plate for warpage. If not within the limit, make

ad beari flat or replace front pl
d to may Warpage lim

0.2 mm (0,008 in)

,

hdoes no |
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reTy GEAR TRAIN [
(Using dial gauge) Camshaft drive gear, injection pump drive gear, oil pump gear,

idler gear and crankshaft gear
1. If gear tooth and key have scratches or are excessively worn,

replace gear and key.

2. Check gear train backlash before disassembling and afte |
assembling. f
Method A (Using dial gauge)
Method B (| fuse wire)

sauesse) If beyond the limit, replace gear
pa Pra Backlash:
{Wain tise wel Standard

4 ¥ pet t 0,07 - 0.11 mm (0.0028 - 0.0043 in)
Limit

0.20 mm (0,0079 in)

SeMesso)

IDLER GEAR BUSHING CLEARANCE
1, Measure idler gear shaft outer diameter.

2. Measure idler gear bushing inner diameter.
3 Calculate idler gear bushing clearance.

Bushing oil clearance:

Standard ertross
0.025 - 0,061 mm {0.0010 - 0,0024 in)

Limit
0.20 mm (0.0079 in)

IDLER GEAR END PLAY

Measure idler gear end play between gear plate and gear.
Idler gear end play:

Standard
0,03 - 0.14 mm (0.0012 - 0.0055 in)

imi

Less than 0.3 mm (0.012 in)
Lin
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REPLACEMENT OF IDLER GEAR BUSHING
1, Use a suitable tool to replace bushing.
2. Ream idler gear bushing.

Finished si
42.00 - 42.02 mm (1.6535 - 1.6543 in)

ler gear shaft
Install idler gear shaft so that oil hole of shaft faces upward.

CAMSHAFT AND CAMSHAFT BUSHING
Camshaft bushing clearance
Measure inside diameter of camshaft bushing and outside
diameter of camshaft journal with a suitable gauge.

Clearance between camshaft and bushing (A—B):
Standard

0.020 - 0.109 mm
(0.0008 - 0.0043 in)

Limit
Less than 0.15 mm (0.0059 in)

REPLACING CAMSHAFT BUSHING
1. Using Tool, remove camshaft bushings from the engine.

‘Some bushings must be broken in order to remove

2. Using Tool, install camshaft bushings as follows:

(1) Install camshaft bushings in the order of “rear”, “4th”,
"3rd", “2nd” and “front”. All bushings must be installed
from the front.

(2) Face the cutout upward and toward the front of the engine
during installation,
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(3) Rear camshaft bushing
Align the cutout of rear bushing with knock pin of replace
bar before installation.

Insert rear bushing with replacer bar into the engine.
Install guide plate with bolt holes (on the “TD” mark side
facing upper side of cylinder block. Tighten bolts.

4

Drive replacer bar until the alignment mark on replacer ba |
is aligned with the end of replacer guide. ’
Remove replacer set. ee
After installation, check that oil holes in camshaft bushing
are aligned with oil holes in cylinder block. :

7

Alone mack to

Green dotance Guide pate Owe ear bushing
SES

4

Bi

q

{

semsotg
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(4) 4th, 3rd and 2nd camshaft bushings
Install in the same manner as rear camshaft bushing.

semsozc

(6) Front camshaft bushing
Using ist bushing adapter, position front camshaft bushing
so that oil hole in cylinder block is aligned with oil hole in
bushing

semoorc|

3. Check camshaft bushing clearance.
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4. Install new welch plug with a drift.
Apply liquid sealer.

Liquid seater 0 _

When setting 4th through 2nd bushings on replacer bi
tape the bar to prevent movement,

CAMSHAFT ALIGNMENT
1, Check camshaft journal and cam surface for bend, wear 0

damage.
If fault is beyond limit, replace.

2. Check camshaft bend at center journal,
-If bend is greater than specified limit, repair or replacq
camshaft.

Camshaft bend
(Total indicator reading):

Standard
Less than 0.02 mm (0,0008 in)

Limit
Less than 0.06 mm (0.0024 in)

3. Measure camshaft end play between locating plate and g

If beyond the specified limit, replace camsahft locating plat

Camshaft end play:
‘Standard

0,08 - 0,28 mm (0.0031 - 0.0110 in)
Limit

Less than 0.5 mm (0.020 in)
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4, Measure camshaft cam height. If beyond the specified limit,
replace camshaft.

Cam height:
‘Standard

Intake
41.733 mm (1.6430 in)

Exhaust
41.900 mm (1.6496 in)

Limit
Intake

iplacer bat Less than 41.20 mm (1.6220 in)
q Exhaust

Loss than 41.40 mm (1.6299 in)
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lsemer2e

Leal type
combustion
chamber

Grade mark
{Lett direction)

Matching mark

(Cylinder No.)

sema92|

ing 65 GHOCTON Foy ang oll ing

Identification
ork
(T027T only)

Piston grade 2nd ring

Engine front

Piston
‘Sem7300|

PISTON
Assemble pistons, piston pins, snap rings and connecting rods.

Numbers are stamped on the connecting rod and cap cort

b. When inserting piston pin in connecting rod, heat pistd
with a heater or hot water [approximately 60 to 70°C (
to 158° F)] and apply engine oil to pin and small end of co
necting rod.

After assembling, ascertain that piston swings smoothly.

Install piston assembly.
CAUTION:
a, Stretch the piston rings only enough to fit them in th

piston grooves.
b. Be sure the manufacturer's mark faces upward.

¢. Install No, 1 piston ring in such @ way that its gap faces th
direction of the piston pin; and then install piston rings

that their gap positioned at 180° to one another.

CRANKSHAFT
1. Install crankshaft.

(1) Set main bearings in the proper position on cylinder block.
a. If either crankshaft, cylinder block or main bearing is reu

again, it is necessary to measure main bearing clearance.
b, Upper bearings have oil hole and oil groove, however low

bearings do not.
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sem6758|

(2) Apply engine oil to crankshaft journal and pin and install
crankshaft.

(3) Install main bearing caps.
a) Install main bearing cap with the number facing the front of,

an

b) Apply engine oil to main bearing cap and cylinder block
contact surfaces,

c) Install rear oil seal assembly. Apply engine oi! to contact

surface of rear end oil seal and crankshaft.

(4) Install crankshaft thrust washer at the 4th journal from
front.

Install thrust washer so that oil groove can face crankshaft.

(5) Tighten bearing cap bolts gradually in stages, starting from
‘two to three separate stages, from center bearing and moving
outward in sequence.

(6) Measure crankshaft free end play at No, 4 bearit
Crankshaft free end play:

Standard
0.055 - 0.140 mm (0.0022 - 0.0055 in)

Limit

0.4 mm (0.016 in)
, replace No, 4 main bearing thrust washer.
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2. Install pistons with connecting rods.
(1) Install them into corresponding cylinder using Tool.
* Be careful not to scratch cylinder wall with connecting rod.
'* Apply engine oil to cylinder wall, piston and bearing.

‘* The leaf type combustion chamber on piston head must i
at right side of engine,

(2) Install connecting rod bearing caps,

SEM6786:

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

Standard
0.10 - 0.22 mm (0.0039 - 0.0087 in)

Limit
0.22 mm (0.0087 in)

If beyond the limit, replace connecting rod and/or crankshaft,

GEAR TRAIN
1, Set No. 1 piston at its top dead center.
2. Align each gear mark and install gears,
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semesi6,

semse28|

TIMING GEAR CASE
Installation
1. Before installing timing gear case, remove all traces of liquid

gasket from mating surface using a scraper.
Also remove traces of liquid gasket from mating surface of
front plate.

Apply a continuous bead of liquid gasket to mating surface
of timing gear case.

Be sure liquid gasket is 2.5 to 3.5 mm (0.098 to 0,138 in)
wide,
Attach timing gear case to front plate within 10 minutes after
coating,
Wait at least 30 minutes before refilling engine coolant or

Use Genuine Liquid Gasket or equivalent.
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Inspection and Adjustment
COMPRESSION PRESSURE Valve guide

Unit: KP ba, ae, som

‘Standard 2,942 (29.4, 30, 4271200 ee nest
oo 2452 248, 28, 3687200 montane, ||

Mol ana)
Dito ni booms pate

cree ‘Valve guide inner diameter 8,00- 8.015
7 Ripe BEBE Tama Wins size wosio-0.186)

Sendo nt Cytmtartod vate quiets [1299-2077
Tas an dione o.az0)

(ed cto der ou 0.2 (0.08)

‘Nomina eylinder head height 89.9 - 90.1 (3.699 - 3.647) Interference fit of valve guide

VALVE

T (Margin thickness)

0.30 (0.0118)

semres (0.40 (0.0187),
7027 and,een 023 | ros | Tan

Valve head diameter “D” 52.15 (2.0531)
309-401 | 41.4-416 | 434-436Foroke aisn~ | (.630- | (1.709. 530 (2.087)

1s7)_| tesa) | 1.717)

949-95.1 |369-37.1 | 379-381Exhaust (ara. | (ass. | (1.492. 32.9/6728 - 789.1
1382) | 1461 | 1.500) (32.31688-77.4,

1.272/181.3- 170.7)
‘valve fensTake 31.8/697.8-779.7

117 (461) Painted yellow (318/71.1-785,Extoust 1.252/1563 - 175.9)
Valve stom diameter “a

take 7.962 -7.977 (0.3135 -0.3141)

Extaust 7.945 -7.960 (0.3128 -0.3134),
Valve sa an

Take
45° 45°30"

Exhaust

Valve margin °T Tit 1.0 (0.039)

Valve stom ond surface
peta 0.2 (0.008)

Valve clearance (Hot)
I

0.38 (0.0138)
Exhaust

‘Assembled height
‘ne (men, ino)

42,37287.3-3305
(42,3/29.3- 33.7,
1,605 /64.6 -74.3)

42372707
(42.3727 8, 1.665/609)

2.0 (0.079)
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LVE LIFTER AND PUSH ROD
Inspection and Adjustment (Cont'd)

CYLINDER HEAD TO VALVE DISTANCE
sits nm in Uni min)

its en ‘Stondara iit
‘Servee j 4.960 - 24970ie iter over diameter (09827 - -

: 0.9831)

inde lock wave titer P000-25.093(seas - -ns ameter pro3186) E
3 (0.030-0.073elites to tier ote areal Sen

* — 0.00291

oa Nod bend (7.1.R.)* Less hen | 9 (0.020) sem7aee
om 0.3 (0012) <Stondsed Limit

: Toil ndletorreding
x10 

0275-0675 =

shaft and rocker arm fhe (0.0108 - 0.0266) | 75 (0.0497)
ost: mm in

0305-069518 (0.0059) 5) = ra i Exhaust cords 2695 | 1.28 10.0892)
cer shaft

19979-2000
morn ter diameter, (0.7866 - -

7874)

0-030 | Lesson

jus) Battbend (7A) (0- 0.0039) | 0.30 (0.0118)
7 =

l20014- 20.035Inne dlameter (0.7880- -
4 0.7688)

0014-0086
5a) noe batoen rocker arm | "(9.0906 | 0.15 10,0058)

ecko snot
0.0022)

” a

759.1
74,
170)

7707
798,
178.3)
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Inspection and Adjustment (Cont'd)
Valve seat

Unit: lll
=

Ds

5

2. SeMps3¢
S| 1023, 025 027 and T0277

take pe: 41.035 - 41,045 42.895 - 42.545 44535 44.548Cas. deawi (16185. 1.6159) 11.6746 - 1.6750) (1.7533 -1.7837)
Fner diameter “0, 349-95.1 (1374-1982) | 364-386(1433.1461) | 984-386 (1812- 1.520)

Diameter of sea “0, 389-39.1 (1531-1530) | 404-406 (1581-1598) | 424-426 11.669-1.677)
7s “4,000. 43.015 42500-42515 “44500. 44.516

Sider heed yehe sem Sena (16142-16148) (1.6732. 1.6738) 11.7520- 1.7526)
awe seat face angie ag" -91° ag" 91° a -91"

36595-26545 38.535 -38.545 39.535 38.545
(14984 - 1.4328) (15171-15175) (1.5565. 1.5560)

5 36,735 96.785 38.735-98.745 30.795 - 29.745
bic acta (1.4463 1.4467) (18250. 1.5254) 1.5644 1.5648)

Saee 36995-36945 38.935 - 38.045, 39.996 39.9450.4 (0A Oven Geryiert (1.4841 1.4545) £15929. 1,5339) (18722-15726)
324-331

1027aewieesox 294-301 314-324 LEG Hes)
: * (1.187 - 1.188) 11236. 1.264) 329-334

TO2TT | 44.295 1.303)
. 33.90-34.10 35.90-36.10 36:90-37.10

shelter 113346 - 1.3625) (14134. 1.4213) (1.4528 1.4606)
Cinder head vaive seat diameterpees 36495-36510 38,498 - 38.510 39.498 -ss (1.8368 - 1.4374) (15185-15161) 15549. 14

36.695 -36.710 38,695 - 38.710 30.695
ee (0.4407 - 1.4453) 15234-15240) (15628

36.895 -36.910 38895 - 38,910 39895 -39.910CAIDO1G Overs (1.4826 1.4531), (15313-18319) 11570716713)
Valve seat face angie “6” 9° 90° 89° - 90° 89° -90°



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

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

dit: mm i Unit: ne Gnd

Standard ‘Limit
joural to

0.020- 0.109pees fonnee. pooeay | °-1810.0050)

journal aiamerer 50721 - 60.740 7on (4.5969. 1.9976)
60521 - 60.540 .
(1.9880 1.9686)

‘aT 150.321 - 60.340 2
4 (1.9811 - 1.9818)

bees
7837) =

2-1.820) | " 49.921 49940 a
(19684 1986159. 1.677) Uacaidtil

a thanisis erring | .cztococey | °:810.00267526) :
> 0108-028F ft ond lay oaost oor | 05010.0197)

1545 4 75569) ‘i
1788 oe
5648)

1905

5726)
ewer

433.131.303 3 Standard Limit
yaaa51.30) 41.733 (1.6480) | 41.2004.62201
"10 : “4,900 7.6496) | 41.40 (1.6299)
4608)

1510.

3558)

70 i

3634) ”
1910

S73)

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

CYLINDER BLOCK AND CYLINDER LINER
Unit:

20 (0.79)

3 rs

140
1551)

”

8

Front
4 re

‘semosoc

1023 025 027 and TO2IT.
‘Nominal eylinder block heightPacha hane hanes 154.95 - 55.05 (2.1634 2.16791

Surtace flatness (Without cylinder liner)
‘Standord Less than 0.05 (0.0020)
Lime 0.2 (0,008)

Cinder bore |
{nner diameter3, ‘92,000 -92.020 195.900 - 95,920 99,000 -99.020
kai (3.6220. 2.6228) (3.7786 -3.7764) (3.8976 - 3.8984)

Cylinder bore (With cylinder finer}

29,000 -89.010 192.900 -92.910 196.000 - 96.010
(3.5099 -3.5043) (3.6575 - 3.6579) (3.7795 - 3.7799)

Gla ‘99,010 -89.020 92.910-92.920 96.010 - 96.020
‘ (2.8043 -3.5047) (3.6579 -3.0583) (6.7799 -3.7803)

ay ‘89.020 - 69.030 "92.920 - 92,990 "96.020 - 96.030
" (3.5047 - 35051) (3.6583 -3.6587) (3.7803 - 3.7807)

‘Wear limit (0.20 (0.0079)

Ourotound (X— YP ‘Less than 0.020 (0.0008)

‘Teper (A 8) ‘Less than 0.20 (0.0079)

Projection“! 10.02 - 0.09 (0.0008 - 0.0035)

Division of each cylinder "S ‘Less than 0.05 (0.0020

Toerterence fit cylinder liner to block =0.01 10 0.03 {-0.0008 t0 0.0012)



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

Inspection and Adjustment (Cont'd)
Unit: mom Ged

Units_eom in}

> 37907)

‘SEMT7BA,

027 To27T

(1.0233 - 1.0236) (1.1020 - 1.1024) (1.4020 - 1.1024)

99.040- 88: :Gsore-3soan | (65st 3.0555) 95.940 - 95950 (9.7772 3.7776)

sumo sso | @.6555 20550 195.950 - 5.960 (9.7776-37779)

gavee_asorn | (0sso-sesee1 96 960 -95.970(2.7779-3.7789)
67 08 70276) 701276)

35.999 -26.000 27.992 28.000 27.982 28.000 70992 30.000
(1.1808 -1.1811)

(0.05 -0.07 (0.0020 - 0.0028)
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Inspection and Adjustment (Cont'd)
Piston ring

Sanda Unie
Ste crores

ee (0.0024- 00039 | 950 (0.01971
004-008be fa.o016- 0.0031) | 010.0118)
002-008ow oan? 998,,, | 01800058

cory
a 030-048
im (0.0118 - 0.0177)

020-038,
Toaa102) {0.0079 - 0.0138)aed 1510080)

280-08
THe 10.0197 - 0.0256)

carom
On takcrel 10.0118 - 0.0197)

Piston pin

O25 ons
ro2s | 72282] sore

2sa00- | 27903. | 20000-
tonpinouter dome | 26000 | 20.000 | 2000

Figen iamerer | (1.0233 - (1.1021 - | (1.1808 -
to2se | twee) | ‘Vien

Fao pnw pionFeoa pin 0.008 100007 (00008 16 0.0008)

Piston pin to connecting
od clearance

Standard

Lieit

0.025 -0.045 (0.0010

0.18 (0.0058)

-0.0018)

CONNECTING ROD
Unit: mm

7025 andrors | T2584 | ton

168.976
ted 159.025 | 156975 . 157.025

erectenres (6.2588- | (6.1801 6.1821)
6.2608)

‘Bend, torsion
{per 100 (3.94)Lirit 0.05 (0.0020)

26.025. | 28.025-
26038 | 78.038Piston pin bore dia, Pee ee
1.0251) | 1.1039)

Side clearance
Standard 0.10 -0.22 (0.0039 - 0.0087)
Limit (0.22 (0.0087)



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

Inspection and Adjustment (Cont'd)
AVAILABLE MAIN BEARING

Unit: em tind
Bearing clearance

Unit: men find

‘Main bearing clearance

‘Standard 0.035 - 0.087 (0.0014 0.0034)
Limit (0.16 (0.0059)

‘Connecting rod bearing

clearanceStandard 0,035 0.081 (0.0014 - 0.0032)
Limit 0.18 (0.0059)

‘Main bearing undersize
SEMIO08 Unit em find

past = 70529 ‘Crank journal diameter
(2.7916. 2.7921)

Standard 70907 -70:920 (2.7916 - 2.7921)
52.913- 52926 Undersize

(2.0892 2.0837) 10.26 (0.0098) 70.657 - 70.670 (2.7818 - 2.7823)
56913. 56.962 0.80 (0.01971 70407 - 70.420 (2.7719 -2.7724)

(2.2407 -2.2426)
0.75 (0.0298) 70.157 - 70.170 (2.7621 - 2.7626)

46.00 (1.8110) 1.00 (0.0394) (69.907 - 69.920 (2.7822 - 2.7528)

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing undersize
Unit: mm in}

‘Crank pin journal diameter

0.01 (0.0008) "7025, 7027 and
ig ToT

(0.02 (0.0008)

1 52.913-52.926 | 56919-56926
bei (2.0832 2.0837) | (2.2407 -2.2412)

0.01 (0.0008) Undersize 0:
62.663-52.676 | 58,.669-56.676

(0.02 (0.0008) 0.25 (0.0098) (2.0733- 2.0729) | (22908 -2.2313)
92.413-52.426 | 56.419-56.676

00.03 (0- 0.0012) Gsotooian (2.0635- 2.0640) | (22210-2.2319)
0.10 (0.0038) 52.163-52.176 | 96.169- 56.171

(GPE Wo Seeel) (2.0597 - 2.0842) | (2.2111 -22116)
0.085 -0.14 (0.0022 - 0.0055) 51913-51926 | 55913-55926

1.00 (0.0308)SARE (2.0438 - 2.0443) | (22013- 2.2018)

EM-55



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

Inspection and Adjustment (Cont'd)
AVAILABLE THRUST WASHER MISCELLANEOUS COMPONENTS

Uoit: nm
‘Thrust washer undersize

Unit: mm in) Gear wa

Bocklosh of each oe 0.07-0.11 (0.0028 - 0.0083)“Thrust washer thickness een eeit 7al Lm 0:20 0.0079)
‘Stamped mark A 2.275 2325 (0,896 0.0918) Fivwteal
= ‘unout (Total8 2.300 - 2.380 (0.0906 -0.0925) [ae ay Less than 0.15 (0.0089)

€ 2.325 -2.376 (0.0016 -0.0935) ae

Saar Warp iit 02 10.008
0.20 (0.0079), 2.475 -2.525 (0.0974 -0.0904)
0.40 (0.0157) 2.675 - 2.726 (0.1083 -0.1073)

Tightening Torque
Engine outer parts Engine parts

Unie Nm kgm feb tem tem fb
Manifold nut Mainbesringeap bolt 167-177 17.0-18.0 123-130

ene aay ee ae Connecting red big 78-83 80-85 58-61Exhovst send ut
ee 25-29 25-30 18-22 Crank pulley nut (294-326 30-33 27+!

With wbochorger 29-34 90-35 22-25 Fiywheetbott 147-167 180-170 108-1
“Turbocharger aut Wm 17-23 17 Timing gow cabo 16-71 16-21 12-15
Exhaust outlet net 7-23 17-2312-17 Timing ge cow nut 16-21 18-21 12-15
(with turbocharger) Fromendpstebok 10-19. 10-13 7-9
Injection pumpnst 20-25 2.0-28 14-18, Ccomsbatt gee bor 44-49 45-50 33-96

Ineevonpuno backer 30-47 31-42 22-90 mums vase! ‘OAvea, 20:0

” boltInjection nozae to S466 55-65 40-47 ieee i : :enna ergearshaftbet «25-35 26-36 19-28
Injection pump drive 9-69 60-70 43-51 henkapehaag ve 078 8gear nut i pan dain lg S459 55-60 40-49
Injection tube fare nut 20-28 20-25 14-18. Cylinder head bole Refer to instalation of cylinder
Spill tubewith esprut — 29-39 3.0-40 22-29 Glow slug 15-20 18-20 11-18
Aerator bracket bolt 30-41. 3.1-42 22-20 Rocker shaft racket bolt 20-25 20-28 14-18
‘Altemator to adjusting §— 16-21 18-21 12-15 Rocker armlock nut 15-20 18-20 11-16

ie Rocker cover screw 1-2 01-02 07-14
Starter motor to 39-44 40-45 29-38
transmission

Dropping resistor 2-2 28-30 18-22
{with intake manifold

EGR. tube nut Wem 19-23 12-17
Yor exhaust manifold sige)

EGR. valve bolt 16-21 16-21 12-15




