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. . ..-and special waste. .

TO THE CUSTOMERS

- This operation and maintenance manuat is designed to serve as a reference for DAEWQO Heavy
Industries Ltd’s (here after DAEWQOQO¥s) customers ahd distributors who wish to gain basic product
knowledge on DAEWOO’s DB33 and P034T7I Generator Diesel engine.

.To maintain the engine in optimum condition and retain maximum performance for a long time,
CORRECT OPERATION and PROPER MAINTENANCE are essential.

In this manual, the following symbaols are used to indicate the type of service operations to be per-
formed.

@] Removal Adjustment
@} Instaliation Cleaning
0-:-0 Disassembly Fay close attention-Important

Reassembly

$
-0'0-
E Align the marks

Tighten to specified torgue

Use special tools of manufacturer’s

Directional Indication Lubricate with oil

Jf1EEl <A

L‘ Inspection

Lubricate with grease

@ Measurement

During engine maintenance, please observe following instructions to prevent environmental damage ;

® Take old oil to an old oil disposal point only.

® Ensure without fail that cil and diesel fuel will not get into the sea or rivers and canals or the ground.

® Treal undiluted anti-carrosion agents, antifreeze agents, filter element and cartridges as special
waste.

® The regulations of the relevant local authorities are to be observed for the disposal of spent coclant

If you have any guestion or recommendation in connection with this manual, piease do not hesitate
to contact our head office, dealers or authorized service shops.

For the last, the content of this maintenance instruction may be changed without notice for some
quality improvement. Thank you.

DAEWQOO Heavy Industries LTD.
April. 1999




CONTENTS

1. General INTOrMAiONS .. et mn e tn ra st s st s e rmn e srassoemne s e et EssrEbbtnbassrarmnnne 1

1.1. Generatl Repair Instructions
1.2. Engine Specifications

1.3. Torque Specifications

1.4. Major Parts Fixing Bolts

. Engine Repair Kit
. Repair
. Engine Qil Viscosity Chart

2. ENGiNe ASSEMDBIY ..ottt it es et s re s naran e rs e e e enn e seeannsren R 20

2.1. Section Figures

2.2. Disassembly

. Inspection and Repair

. Engine Reassemble

3. LUubriCating SyStemMI.... et r s e s e s s se s stb v bbb e s s ae s e mmmsas s s s sonmemmensm s sea e e e mmneanman 70

3.1. General Description
3.2. Cil Pump

. Qil Filter
. Qil Cooler

T B oo T Y T T Y= =y U 75

4.1. General Description
4.2. Water Pump

. Thermostat

L T I T =T o ST crererrerivessveerans 81

5.1. General Description
5.2. Fuel Filier

. Injection Nozzle

. Injection Pump Calibration

6. ENGINE EleCTiCaIS ..o ittt sass e re s re s s s s sn s s s assrse s eb e bnbun s e seasa s aneanes 88
6.1. Starting Motor 6.2. Alternator

7. Troubleshooting ... e e emssemrimrieserestreseEsuERetLebetnerensiannriennatrras 90

8. SPECIAI TOOI LISt uuiceieeiciiiieerme i insttis b s s e st mn s s s s s mmesssssmasassasasteensssstsessesesmassnassnarnn 96

e _® Worldwide Network. _ ... .. .. ___




1. General Information

1.1.

10.

11.

12.

General Repair Instructions

.

. Betore performing ;service operi’:\tion. disconnect the grounding cable from the battery for

reducing the chance of cable damage and burning due tc short-circuiting.

. Use covers for preventing the components from damage or poliution.

- Engine oil and anti-freeze solution must be handled with reasonable care as they cause paint

damage.

. The use of proper tools and special 1ools where specified is important to efficient and reliable

service operation,

. Use genuine DAEWQOQ parts necessarily.

. Used cotter pins, gaskets, O-rings, oil seals, lock washer and self-lock nuts should be discard-

ed and new ones should be prepared for installation as normal function of the parts can not be

maintained if these parts are reused.

. To facilitate proper and smooth reassemble operation, keep disassembled parts neatly in |

groups. Keeping flexing bolts and nut separate is very important as they vary in hardness and

design depending on position of instaltation.

. Clean the parts before inspection or reassembly. Also clean oil ports, etc. using compressed

air to make certain they are free from restrictions.

' . I .
. Lubricate rotating and sliding faces of parts with oil or grease before installation.
1

When necessary, use a sealer on gaskef‘s to prevent leakage.
Carefully observe all specifications for bolts and nuts torques.

When service operation is completed, make a final check to be sure service has been done
property. ‘
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1.2. Engine Specifications

Engine Model
DB33 PO34T
lems K
) —-——
Engine type Water-c_oolfad, Turbo charged &
4 cycle in-line intercooied

Combustion chamber type

Direct injection type

Cylinder liner type-

Dry type, chromated or casting liner

Timing gear system

Gear driven type

No. of piston ring

Compression ring 2, oil ring 1

No. of cylinder-bore x stroke {mm}) 4-102 x 100
Total piston displacement {cc) 3,268
Compression ratio 1756 :1 L 17.2:1
Engine dimension (length x widih x height) (mm) 870 x 705 x 723 847 .5 x 728 x 832
Engine weight {(kqg) 310 335
Rotating direction(from fty wheel) Counter clockwise
Fuel injection order 1-3-4-2
Fuel injection timing (B.T.D.C static) 18° | 13
Injection pump type ) Zexel in-line A type
Governor type Mechanical governor RSV type
Injection nozzle type 7 Multi-hole type (5 hole)
Fuel injection pressure (kg/cm?) 220
Compression pressure {kg/cm?) 28 (at 200 rpmy)
- 60Hz 50Hz 60Hz 50Hz
Condition (1,800rpm)| (1,500rpm)| (1,800rpm)|((1,500rpm)
. ] Continuous - - (2195\,%) (ggf\f{)
Power (ISO 3046) .
Pri 43PS 35PS 75PS 57PS
nme (32kW) (26kW) (55KW) | (42KW)
47PS 39PS 82pPS 65PS
Stand by (35kW) | (29KW) | (60KW) | (48kW)
Intake and exhaust valve clearance (at cold) (mm) 0.4
Open at 28" (B.T.D.C
Intake valve P ( )
Close at 62° (A.B.D.C)
Open at 70° (B.B.D.C)
Exhaust valve
Close at 28" (A.T.D.C)
Lubrication method Pressurized circulation
Qil pump type Gear type
Qil filter type Fuli-flow, cartridge type
Lubricating oil capacity (max./min.) (it) 7.5/ 65 ] 6.5/ 5.5
Qil cooler type Water cooled
Water pump Belt driven impeller type
Cooling Method Pressurized circulation
Cooling water capacity {(engine only) (lit) 8.5
Thermostat type Wax pallet type (82 —~ 95 “C)
Alternator voltage - capacity (V- A) 24 - 45
Starting Motor voltage - ocutput (V - kW) 24-485




1.3. Torque Specifications

= Standards bolis

The torque values given in the following table should be applied where a particular torque is not

specified.
(Unit : kg.m)
Bplt ~
identification (7 N
A} /
Bolt
diameter x pitch 4T 7T oT
Low carbon steel High carbon steel Alloy steel
6X1.0 04~ 08 05~ 1.0 -
8 X1.25 0.8~ 1.8 1.2- 23 1.7 -~ 31
10 X 1.25 214~ 35 28~ 4.7 38~ 6.4
*10X1.5 20~ 34 28 - 46 3.7~ 6.1
12 X1.25 50~ 7.5 6.2 - 93 7.7~ 116
* 12 X1.75 46~ 7.0 58 ~ 886 7.3 ~10.9
14 X1.5 7.8~ 117 9.5~ 14.2 1.6 ~ 17.4
*i4X 20 7.3 ~10.9 9.0~13.4 10.9 ~ 16.3
16 X 1.5 10.6 ~ 16.0 13.8 - 20.8 16.3 ~ 24.5
* 16 X 2.0 10.2 ~ 15.2 13.2 ~ 19.8 15.6 ~ 23.4
18 X1.5 154 ~ 23.0 . 19.9 - 20.9 23.4 - 35.2
* 20X 1.5 210~ 31.6 275 -~413 32.3 -~ 48.5
22X15 25.6 ~ 42.2 37.0-~ 555 43.3 ~ 64.5
24X 2.0 36.6 ~ 55.0 43.9 ~ 725 50.5 ~ 54.7

The * mark indicates that the bolis are used for female-threaded parts that are made of soft

materials such as casting, etc.

3




1.4. Major Parts Fixing Bolts

e Cylinder head and cover, rocker arm

o M

(unit : kg.m) . ¥

2.1

2.5

New bolts 10,0

Reused bolts 11.5 &
Lubricate with oil H (ﬂ)

5.3

EA3M1001




¢ [ntake and exhaust manifold

(unit : kg.m)

2.1

EA3M1002
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4&% with engine oil

ft
7.9 I
57.0 Ib-ft

21

15.2 1b
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Lubricate with engine oil

s Cylinder block and others




e Cylinder block and others

{unit : kg.m}
2.6 I
18.8 Ibeft
2.6
. 18.8 Ibeft

38.3 ibsit

EA3M1004




e Crankshaft and camshaft

{unit : kg.m)

44.0

%

Lubricate with oil

5.5

25

16.0

16.0

Lubricate with oil

Y
~

i
L’

EA3M1005




1.5. Engine Repair kit

V Part No. 1 ~ 26 : Engine disassembly components
Part No. 1, 3, 21, 25 : Engine fop disassembly components

EA4M1002

1. Gasket : Cylinder head

2. Packing : Cylinder head cover and bolt

3. Gasket : Head cover

4. Gasket : Relief valve

5. Gasket : Gasket : Injection pump
. Gasket : Tappet chamber and bolt
. Gasket : Qil cooler

® N o

. Casket : Qil pump cover
9. Qil seal : Crankshaft(RR)
10. Gasket : Retainer

14. Gasket
15. Gasket :
16. Gasket
17. Gasket :

: Oil pan and body

Qil filter

: Qil pump and pipe

Qil filter pipe

18_ éasket :
19. Gasket :
20. Gasket :
21. Gasket
23. Qil seal
24. Gasket :

Oil jet pipe
Water pump
Cutlet pipe

: Thermostat housing

: Crank gear case (FR)

Exhaust manifold

11. Gasket :

12. Gasket :

Case and cylinder biock

Cover and case

13. Seal Ring : Oil pan drain plug

25. Seal Ring : Injection nozzie

26. Seal Ring : Nozzle gasket




1.6. Repair

1.6.1. Cylinder Head Bolt

A

Tighten the cylinder head bolts in

sequence as shown in the figure.

Torque 11.5 kg.m

1.6.2. Valve Clearance

g

Adjust the valve clearance in the follow-

ing manner using a feeler gauge.

Standard(in cold)

Intake and exhaust 0.4 mm

1. Bring the piston in either the No. 1
cylinder or the No. 4 cylinder to top
dead center on the compression
stroke by turning the crankshaft until
the TDC notched line on the crank-
shaft pulley is aligned the timing

pointer.

2. Check to_see_if there._is. play_in_the

Front

EA3M1009

EA004014

No. 1 intake and exhaust valve rock-
er arms. If the No. 1 cylinder intake
and exhaust valve rocker arms are
depressed, the No.4 piston is at TDC

on the compression stroke.

-10 -




1.6.3.

|®

|&

LAl

Adjust the clearances of valves marked

25 kg.mJ

After adjusting the valve clearances

with an arrow.

Rocker arm screw
lock nut torque

referring to the drawing, turn the crank-
shaft one full turn in the rotative direc-
tion and align the TDC mark with the
pointer, then adjust the remaining valve

clearances.

Injection Timing

Inspection
Check the notched line on the crank-
shaft pulley and timing pointer are

aligned.

-

1Timing (BTDC)

DB33 | PO034TI
18" 13°

Remove the inspeption hole cover at

EA3M4a12

=

EA3M4013

the front of gear case cover.Check the
alignment between the notched line on
the camshaft gear and the arrow mark

of gear case cover.

-11 -

EA3M1014




Lc Check the notched line on the injection

pump is in alignment with the notched

line on the timing gear cover.

Check the alignment of the notched

lines injection pump and bracket.

J Injection timing adjustment

1. Adjust fuel injection timing with crank

pulley notched line and timing pointer.

2. Remove 4 fixing bolts of injection
pump.

3. Disconnect the injection pipe from

=

the No 1 plunger.

]

Notched line

EA3MI015

‘EA3M1016

-12 -

EA4M1 OOGJ
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P

4. Remove the delivery valve holder

valve spring, valve seat and delivery

valve from the No. 1 plunger.

This will allow you to visually check
the fuel injection starting fiow at No.

1 plunger.

5. Reinstall the delivery valve holder

and tighten it. (except “A")

Torque 4 ~ 4.5 kgem l

6. Turn the injection pump body clock-

wise.

7. While operating the priming pump, tum

the injection pump body in reverse

direction paragraph 6, until fuel stops

Holder

O seat
A %<"::l Spring
ﬁ<?l Delivery Valve

EA3M1017

EAIM1035

lil |

flowing from the delivery valve holder.
This crank angle position is the fuel
injection starting point of the engine.

And slowly turn the crankshaft pulley
clockwise, at the same time, continue
to feed the fuel with pumping the prim-
ing pump. When the fuei stop to flow
out from the No. 1 delivery valve hoid-

er, stop the pump instantaneously.

-13 -

EA4M1007
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)

E

8. Blow out the remaining fuet from the

delivery valve holder.

Make sure that there is no fuel being

delivered from the priming pump and

then retighten the coupling botis.

8. Remove the de|ivery' valve holder

and then reinstall the internal parts

(seat, spring, valve) including valve

holder.

Tighten it to the specified torque.

=

\

. Torque

4 — 4.5 kg*m '

10. Install the No. 1 iniection pipe and

tighten it specified torque.

Injection pipe nut torque; 3 ~ 3.5 kg;m

Do not overtighten the delivery valve

hotder. It will distort the injection pump

body shape and adversely affect control

rack operation.

1.6.4. Compression Pressure

&€

Remove the glow plugs from all cylin-

ders, then check the compression pres-

sure in each cylinder with a compres-

Notched tine

EA3MI015

ﬁ<}—'_| Delivery Valve

EASM1001

_sion gauge by engaging starter,

Before this step, disconnect the fuel

line.

{at 200 rpm}

Standard

28 kg/eny over

Limit

23 kg/cm? or less

Difterence between
each cylinder

X10% or less .

Compression gauge adapter.

Compression gauge adaper EAQO4015)

14 -




H 1.6.5. Air Cleaner

|®

[l

P

® B

Dry type air cleaner :
® Observe the air cleaner service indi-

cator

® Clean the air cleaner element and
dust pan when the RED band in the
sarvice indicator looks in the visible

position.

Cleaning element

® Direct air inside of the element and
blow out dusts from the pleat com-
plately.
(Maximum air pressure does not

excess 7 kg fem?)

Detergent
® Wash the element in warm water and

nonsudsing household detergent.
= Rinse the element with clean water

® Dry it thoroughly with natural air or
electric fan.
Don't use a flame or compressed air
for dry. t makes damages 1o the ele-

ment.

Air cleaner
service

indicator /
; b Stop butto

EA3M1018

- Checking element - --

® Confirm inside the clean and dry ele-

ment.

® FReplace the new element if tears, rips

or damages are found.

EA3M1019
EA3M1024
2
L85
i < ol
e
EA4M1004

-15-
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¢

Oil bath type air cleaner

= Wash the element cleanly with oil

detergent.

e Fill the engine oil in the oil pan to the

indicated volume.

Ol about 0.7 liter

e Refer to operation manual for il vol-

ume specification.

1.6.6. Radiator

g

e Install the radiator cap tester and
compressing the measuring pressure.

® Inspect the cooling system if there

Element

==

EA3M1026

EA3MI027

- 16 -

? any leak.
E
i Measuring pressure 1.0 kg/em?
i
EA3M1028
@ Radiator cap
Measuring pressure 1.0 kg/cm®

EA3M1020




1.6.7. Lubricating System

=

Qil filter replacement

# Before installing a new filter cartridge
apply a light coat of clean.engiﬁe oil to
the element O-ring and filter housing.

# Install the new cartridge. When the O-
ring contacts the base, tighten it 3/4 of

a turn more. Do not overtighten.

1.6.8. Fuel System

|®

Injection nozzle
Check the spraying conditicn and injec-

tion starting pressure.

g

llill

Injection starting

pressure 220 kglcm?®

Adjustment
Adjust the injection starting pressure
with adjusting screw using a nozzle

tester.

< 3 Filter Carlrige

EA4M1005
Correct Incorrect Incorrect
. 4
/ ]
[
]
EA3M1022
EAOM3003

Air bleeding-—- - - -

Bleed the system by manually operating
the priming pump with the fuel filter out-
let joint bolt and injection pump bleeder

screw loosened.

-17 -
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Fuel filter

® Loosen the fuel filter by turjning it coun-
terclockwise with the filter wrench.
- Discard the used filter ,

& Wipe the filter fitting face étean

s Apply a light coat of engine oil to the
O-ring and supply fuel to the rew filter

& Turn in the next filter until the filter O-
ring is fitted against the sealing face.

® Use the filter wrench,

Remover and installer

Filter wrench

1.6.9. Fan Belt

Specified belt deflection 10 mm

EA3M1630

EA3M1031

Fan pulley

b

Depress here

7 Alternator pulley

10mm

-18 -

Crank pulle
peiey EAOM3002
1.6.10. Glow Plug
L‘, Inspection (Resistance)
P———
- Silver color 1.8 0 CD L
Black color 48 Q )
g
Check the continuity across the plug
terminals and body.
: EAOM3012




* 1.7. Engine Oil Viscosity Chart

. Engine oil viscosity - ambient temperature

Single

grade
Ambient |-30°C -15°C -0°C: . 15°C 25°C  30°C
temp _ |(-20°F) (-0°F) (32°F) . {60° F) (80°F) (30°F)

Multi

grade

EAAM1008
* Recommended iubricants
. -Diesel engine cil “CD” or “CE" grade (API)

-19 -




2. Engine Assembly

2.1. Sectional Figures(DB33)

EA5M2001

- 20 -
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2.2. Disassembly

2.2.1. External Parts(DB33)

2111 2 1 1 2 5 6
2| @] .
: 8
13 e 7= b o
A
10
14 3 16 17 18
15 =
7
[ i _
4
EASO1001

-<Disassembly steps>

=21 -

A 1. Exhaust manifold assembly 13. Cooling fan
A 2. Cylinder head cover 14. Lifting hook
A 3. Injection nozzle 15. Oil filter assembly
A 4. Injection pump assembly 16. Intake stake
5. Oil level gauge 17. Intake manifold assembly
6. Push rod chamber cover 18. Fuel filt_er_assembly
7. Starting Motor assembly 1_9_.__Water pump assembly
. 8. Flywheel housing 20. Mounting bracket assembly
) 9. Flywhee! 21. Oil filler cap
10. Oil pump assembly 22. V-belt
11. Thermostat housing assembly 23. Oil level gauge
12, Atternator assembly '




2.2.2. External Parts{P034TI)

19 18 2

]|

e Il [0 / /

19

14

22

EA501002

<Disassembly steps:>

1

> > >

. Exhaust manifold assembly
- Cylinder head cover

. Injection nozzle

. Injection pump assembly

. Intake manifold assembly

. Qil filter assembly

. Air pipe assembly(from intercooler-ass’y)

W~ 0 a0 WO N

. Thermostat housing assembly

. Alternator assembly
10.
11.
12.

Air pipe assembly(to intercooler ass’y)
Cooling fan

Qil filler cap

7

13. Turbocharger assembly
_14. Exhaust elbow

15. Oil return pipe

16. Qil delivery pipe

17. Fuel return pipe

18. Water pump assembly

19. Fuel filter assembly

U207V belt T -

21. Mounting bracket
22. Starting Motor assem'bly
23. Qil pan assembly




Important operatioﬁ
V 1. Exhaust manifold assembly
Loosen the manifold fixing bolts in
. sequence of figure’s shown

EA3M2004
2. Cylinder head cover
Loosen the head cover bolis in
sequence of figure's shown.
h_m‘“ﬂ
P BrEmeD 5 ©
D= 0@ C)
\———— L 7
id
EA3M2005
Engine control rod I 5 1T
. Disassemble the engine control rod. & i
-~ ,
g 3 IITHH NG
©_\ ]
=N X
o
- EA3M2007
3. Injection nozzle
Be careful of nozzle tip or other parts
o "_from_damage when disassemble.
EA3M2008

-93 -



' [4 Injec.tioh ;pump assembly

- When injection pump disassemble,
put on rubber cap or taping the deliv-
ery valve holder for preventing from

dusts,

Rubber cap

EA3M2002

-4 -




2.2.3. Internal Parts

® Major Components

EAAM2003
<Disassembly steps>
A 1. Rocker arm shaft assembly 12. Crankshaft pulley
. 2. Push rod 13. Gear case cover
- "7 A 3. Cylinder head assembly A 14, Idle gear
! 4. Cylinder head gasket 15. Camshalit assembly
A 5. Fly wheel 16. Timing gear case
6. Fly wheel housing A 17. Crankshaft bearing cap and bearing
7. Rear oil seal assembly A 18. Thrust .bea'ring
8. Oil pump cover 19. Crankshaft assembly
' 9. Qil pump assembly 20. Crankshaft bearing
. A 10. Piston and connecting rod assembily A 21 Tappet

A 11. Crankshaft front nut and washer

- 25 -
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Important operations

1. Rocker arm shaft assembly
Loosen the rocker arm shaft assem-
bly fixing bolis a little at a time in
numerical sequence as shown in the

figure.

3. Cylinder head assembly
Loosen the cylinder head bolts a litile
at a time in the numerical sequence

as shown in the figure.

5. Fly wheel
Loosen the fiywheel fixing bolts a lit-
tle at a time in numerical sequence

as shown in the figure.

10. Piston assembly
Remove any carbon deposits from

the- upper- part- of. the- cylinder . bore
using a scrapetr.

- This will prevent damage to the piston
and the piston-rings when they are

removed from the cylinder bore.

EA3M2011

- 26 -

Front

EA3M2012

Applry engine oil

EA3M2013

EA3M2014




Bring the piston to top dead center
by turning the crankshaft, then push
out the piston and connecting rod

. assembly from the cylinder using
the handle of a hammer or wooden

bar.

EA3M2015

11. Crankshaft front nut and washer
Wrench : 41 mm

Crankshaft Pulley

Wrench

EAIM2016

. @ 14. Idle gear
. Measure the following points before

disassembly.

Idle gear end play

Standard Limit
0.058 ~ 0.115 0.2 mm

EA3M2017

g Backlash.

Standard Limit
i s e = 010 = 017 | T O3 mm T E—

Includes the crankshaft gear, cam-

shaft gear and idle gear.

Dial indicator

EA3M2018

- 27 -



@ 17. Crankshaft bearing cap & bearing —_——
Measure the crankshaft end play - Feele gauge
. 7 (h <
before disassembly. 7 'i“
Crankshaft end play .h
Standard Limnit
] ()
0.10 - 017 0.3 mm / : k"'\"i N
| 3
Includes the crankshaft gear, cam- @ E C’@
_ Crankshaft EAM2019
. shaft gear and idle gear.

Loosen the crankshaft bearing cap

bolts in numerical sequence as
. Arrow Mark
shown in the figure.

Apply engine oil
’ EA3M2020

18. Thrust bearing

Remove the thrust bearing with steel

wire.
EA3M2021
21. Tappet
i No.
Remove the tappets and mark.the Mark the cylinder No
TmTrr T e e emereytinder T number— each tappet.(Be- T ,_)/ A \(L\
careful against the damages) ‘t\ : R ,"
o o
Exhaust Intake
EA3M2022

- 28 -




2.2.4. General Components

® Rocker arm, Bracket and shafts assembly

EA3M2023

. <Disassembly steps>

1. Bracket 3. Spring

2. Rocker arm 4. Rocker arm shaft

- 29 -



® Cylinder head assembly

—

3
EASMZOQH
<Disassembly steps>
A 1. Spring retainer and valve cotter A 3. Valve
A 2. Spring and spring seat 4. Valve stem and oil seal
Important operations
Mark the cylinder No. each component
when it disassembles.
+ Valve spring
* Valve
+ Valve seat
EA3M2025

@ 1. Retainer and valve cotter
Spring compressor

-30 -

Valve spring
comprassor

EAOMA4007




® Piston and connecting-rod assembly

3 \
2
2
EA3M2026
<Pisassembly steps>
A 1. Piston ring ) A 3. Piston pin and connecting-rod
A 2. Snap ring 4. Piston
i
Important operations
Mark the cylinder No. each component -
when it disas Dles. . .
\eassembles « Piston ring
* Piston
* Piston pin
* Connecting-rod
EAZM2027

-31-




1. Piston ring

Remove the piston rings.

2. Snap ring

Remove the piston pin snap ring.

3. Piston pin and connecting-rod

Pull out the piston pin with brass bar.

Piston ring remover

EA4M2004

EA3MZ2029

Piston pin

EA4M2005

-32 -




2.3. Inspection and Repair

Make the necessary adjustments, repairs and replacements if excessive wear or damage is

discovered during inspection.

2.3.1. Cytinder Head

€

Distortion at lower face
® Check in six different (A ~ F) using a

straight edge and a feeler gauge.

Lower face warpage and height

Standard Limit
Warpage 0.05mm or less 0.2 mm
Thickness : t
(reference) 89.95~90.05 mm | 88.75 mm

2.3.2. Valve, Valve Guide and Valve Seat Insert

g

Valve contact width

Standard Limit

1.5 mm 2.0 mm

_©

— I,

®

EA3MZ2031

EADM4039

-33 -

AN

Contact width

2N

1 |

EAOM4047




Valve depression

Standard ' Limit

2.5 mm

1.0 mm

Valve seat angle

Valve seat insert replacement

Removal : Arc weld the entire inside
circurmference of the valve
seat insent.

e Cooling the valve insert
for a few minutes and pull
out with a screw driver.

Installation : Use a bench pre;s to
smoothly press the valve

seat insert.

Valve angle

Depression

5_\\ *

}

EAOM4046

90

' : EAOMA4051

Cylinder head

Valve seat
insert

Welding bead
EA3M2032

Intake 45°
Exhaust 45"

-394 -
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@ Valve seat thickness

Standard

Limit

1.5 mm

2.0 mm

@ Valve stern outer diameter

Thickness

|

'T

EAOMA4049

—

EAOM4045

Standard Limit
Intake valve [¢8.946 ~ $8.961 mm| #8.88 mm
Exhaust valve $8.921 ~ ¢8.936 mm| 8.88 mm
@ Valve stem end play
Standard Limit
Intake valve | 0.04 ~ 0.07 mm 0.2 mm
Exhaust valvg (.06 ~ 0.09 mm 0.25 mm

Valve guide replacement
Remover, installer

f Measuring
position

EAQMA052

Remaver,
installer

——————— e e e ———

EADMA0S4




2.3.3. Valve Spring

€

Valve spring free length

Use a vernierf caliper to0 measure the
valve spring free length.

If the measured value is less than the
specified limit, the valve spring must be

replaced.

_ {unit: mm) [Standard) Limit Remark

Exhaust and

niak : Generator

ga,e"fa"e‘ 49.0 | 47.0 and
pring free Industrial
Length

Free Inner 524 20.0 Marine and
length | Quter| 53.6 50.6 |Automotive

EA3IM2033

Valve spring inclination

Use a surface plate and a square to
measure the valve spring inclination.

If the measured value exceeds the

specified limit, the valve spring must be

Inclination

Free length

inner (42 mmi 109 kg | 9.9kg |Marine and

Outer |44 mm| 23.0 kg | 20.0 kg Automotive

—

-36 -

replaced.
{unit : mm} [Standard] Limit Remark
Valve Spring |less than Generator
Inclination 13 27 ]and industrial EAOM4055
Free |Inner - 1.0 IMarine and
length | Outer - 1.6 [|Automotive
Valve spring tension
Use a spring tester to measure the
valve spring tension if the measured
value is less than the specified limit, the
valve spring must be replaced.
17(Set Length)” | Standard|  Limit Remark™ - Spring tester
Va.ll\_.;en:E:ng Generator
at 40mm 145kg | 11.5kg and. EAOMA0S6
industrial
Set Length




2.3.4. Tappet

|®

Inspect the tappets for excessive wear,

damage and any abnormal conditions.

Diameter
Standard Limit
27.97 ~ 27.98 mm 27.92 mm

Clearance

between the tappet and cylinder body

Standard Limit

0.02 ~ 0.054 mm 0.1 mm

2.3.5. Push Rod

5

Pitted Crack Normal contact

Abnermal contact
EAOM4070

EA3M2034

EAOM4Q72

g

Run-out

Limit 0.3 mm orless

® Use a feeler gauge to measure the

push rod run-out.

® Roll the push rod along a smooth flat

surface as shown in the figure.
i

-37-

Feeler gauge

EAOM4073




2.3.6. Rocker Arm Shaft Assembly

L_a Inspect all disassembled bar’fs for wear,

damage and any abnormalities.

g Rocker arm shaft

Standard Limit

$18.98 ~ $19.00 $18.85 mm

@ Rocker arm bushing

Standard Limit

$19.01 ~ 19.03 $19.05 mm

EA3M2035

o)

Clearance
ﬂ - Between- the: rocker- arm- shaft and

bushing
Standard Limit
0.01 ~ 0.05 mm 0.2 mm

- 38 -
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2.3.7.

|®

Camshaft Assembly

Inspection all disassembled parts for
wear, damaged and other abnormal

conditions.

Cam gear end play

Standard Lirnit

0.050 ~ 0.114 mm 0.2 mm

Camshaft journal diameter

Standard Limit

$55.94 ~ ¢55.97 mm $55.60 mm

Cam bearing diameter

+ Camshaft
* Cam gear
* Thrust plate

EA3M2037

Camshaft gear

EA3M20338

EA4M2006

Standard $56.00 ~ $56.03 mm

Clearance

between camshaft journal and body

Standard Limit

0.03 ~ 0.09 mm 0.15 mm

-39 -
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Camshaft bearing

EAOMA4063




Camshaft bearing replacement

Remover, installer

Align the camshaft bearing oil holes

with the ports in the cylinder body.
Ne. 1 camshaft bearing (front side) has

two oil ports while others have only one
oil port.

Camshaft run-out (T.L.LR.)

| &

Standard 0.1 mm

e Place the camshaft on a measuring

stand.

® UUse a dial indicator to measure the

camshaft run-out.

« Note the total indicator values. (T.1.LR.)

Camshaft gear
Replace the camshaft gear if any dam-

ages or-excessive backlash are found.

Gear bolt torque

14.0 kg.m

-40 -

Remover, installer

60

Align the ports

EA3M2108

EAOM4066

* Refer to "Major components
disassembly"” for the backlash
measurement (2.2.3 - 14)

EA4M2020




Cam gear and thrust plate replacement
Disassembly : Gear puller
Install : Use a bench press and a ham-

2.3.8.

g

mer
a L Torque 14.0 kg.m
g Cam lobe height
Standard| Limit

Cam lobe height (C)  |47.7 mm|46.5 mm

Cam journal diameter(A,B)|#56.0 mm|#55.6 mm

Use a micrometer to measurg the cam
lobe height and journal diameter.

it the measured number is less than the
the camshaft must

specified limit,

replaced.

Idle Gear and Idle Gear Shaft

Shaft outside diameter

Replace the idle gear shaft if the mea-
sured value escaped from the specified
limit.

Use a micrometer.

o <23 camshalt gear

— ]

_e.

—— iﬁﬂ‘

L

EA3M2041

EA3M2110

Standard Limit
$44.94 ~ $44.97 mm $44 84 mm
EA3M2042
_ Clearance_between shaft and gear. ——
Measure the inside diameter of idle
gear with the dial indicator.
Standard Limit
0.009 ~ 0.0680 mm 0.2 mm
EAOMAGTS

41 -




2.3.9. Cylinder Block and Liner.

'* 5]

Cylinder body bore measurement

Measuring point : Approx. 20mm below

from upper face (Maximum wear por-

ton)

Standard Limit
For cast liner [$105.99 ~$106.01 mmi$106.10 mm
For steel liner {$105.00 - $105.04 mmi#105,10 mm

@ Cylinder liner replacement

Disassembly : Remover
(Turn for steel liner only)

Liner Installation

Installer

e First, apply a load of 500kg using a

‘bench press. Do not use a hammer.

" @ And then apply a final seating force of
2,500kg to seat the cylinder liner fully.

0.005 ~ 0.026 mm
0.001 ~ 0.019 mm

Loose fit
Tight fit

Cast liner

Stee| liner

After installing the liner, measure the cylin-

der liner projection and inner diameter.

EA3M2043

i
EA3M2044

Enst-aller Bench press

EAOM4016

Liner projection

0.03-0.10 mm

Standard .

# For the cast liner, removal or installa-

-V

tion is worked smoothly.

-42 -

Liner projection

Nc®&_ J

EAOM4014




Cylinder liner inner diameter

Liner Grade Standard
For cast  [#102.021-4102.030 mm
liner B $102.031~4102.042 mm
For steel A $102.021-4102.040 mm
liner B $102.041-4102,060 mm

2.3.10. Piston, Piston Pin and Piston Ring

€

Piston outer diameter

Piston Grade Standard
For cast A $101.953~¢101.967 mm
liner B $101.963-¢101.977 mm
For steel A $101.955-¢101.974 mm
liner B $101.975-4101.894 mm

Piston and liner bore clearance

Standard

0.055 ~ 0.075 mm

Pisten ring

Piston ring and ring groove clearance

Standard Limit

1st compression ring | 0.085 ~ 0.11 mm | 0.2 mm

2nd compression ring [0.035 ~ 0.055 mm| 0.15 mm

Qil ring 0.03 ~ 0.07 mm | 0.15 mm
Piston ring gap

"7 TStandard | Gmit |

1st compression ring | .26 ~ 0.45mm | 1.5 mm

2nd compression ring| 0.2 ~ 04 mm | 1.5 mm

Qil ring 02-04mm | 1.5mm

- 43 -

N7
WA

EA3M2043

EA3M2045

EAAM2007

Feeler géuge

EAOMAC33




@ Piston pin cuter diameter r
Measure the various placed pin outside

with a micrometer. Replace the pin if

the measured value escaped from the

specified limit.

Standard Limnit
$35.000 ~ ¢35.005 mm $34.95 mm

EAOM4031
@ Piston pin and piston clearance
Measure diameter of the piston pin hole
with an inside dial gauge.
Limit 0.05 mm
EA3M2047

2.3.11. Connecting Rod and Bearing

e

Connecting rod alignment (parallelism}

Standard Limit
0.05 mm 0.2 mm

EAOM4034

@ Bushing inside diameter

Standard $35.017-435.025 mm|
—1

Use a caliper calibrator and micrometer
to measure the piston pin and connect-

ing rod smail end bushing clearance.

Clearance between piston pin and

connecting rod small end bushing

EAOM4035

Standard Limit
0.01 ~ 0.03 mm Q.05 mm

- 44 -




L g

e

Bushing replacement
Removal ; Use a brass bar and a.bench

press or hammer.

Installation : Use a brass bar and a
. bench press. The connect-

ing rod busing oil port must

be aligned with the con-

necting rod oil port.

After new bushing installation, finish the
bushing inside diameter with a pin hole

grinder or a reamer to fit the piston pin.

Connecting rod bearing

Bearing spread

| Standard 68.00 ~ 688.01 mm

Bearing tension
1. Check to see if the bearing has

enough tension, so that a good finger

EA3M2048

Pin hole
grinder

Reamer ¢\ 1037

EACMAG22

" “pressure is needed to fit the bearing

into position.

2. Reassemble the connecting rod and

bearing cap.

- 45 -
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2.3.12. Crankshaft and Bearing

¢ Crankshaft and bearing inspection

1. Inspect the crankshaft journal and pin surfaces for excessive wear and damage.

2. Ingpect the oil seal fitting surfaces of the crankshaft front and rear ends for excessive wear

and damage..
3. Repiace or repair the crankshatt if any excessive wear or damage is found.
4. Ingpect the crankshaft vil ports for obstructions,

5. Use high pressure air to clean the oil ports if neéessary.

Crankshaft pin outside diameter {

Standard $63.932-963.944 mm

Use a micrometer to measure the @"’
crankshaft pin outside diameter across
points @ and & at the two each points

® and @.

EAOM4017

Connecting rod bearing cap reassembly

Connecting rod bolt torque | 9.754-0.25kg.m

TV
Bolt Head : @

EAOM4020

Inside diameter
- Measure the connecting rod inside

diameter with an inside dial indicator.

Connecting rod bearing

nominal diameter ¢ 64 mm

- Apply engine oil to bearing surface.

- 46 -




|®

[d

Crankshaft pin and bearing ctearance

‘Standard’

Limit

0.03 ~ 0.07 mm

0.10 mm

Under size bearing
specification

0.25-0.50 mm

Crankshaft journal bearing

Tension
Fit the journal bearing

bearing cap and check

into the journal

the tension with

the same method of connecting rod cap

bearing.

Crankshaft journal outside diameter

Standard 475.9

13-475.925 mm

Use a micrometer to

measure the

crankshaft journal outside diameter

across points (A} and
each points (I} and (II).

(B) at the two

Journal bearing cap reassembly

Torque

- 24 kg.m

Inside diameter

- Measure the journal
inside diameter with an

cator.

.- = Apply engine oil to bearing surface~-—- --——

bearing cap

inside dial indi-

Journal bearing
nominal diameter

¢ 76 mm

- 47 -

| EAIM2049

EA3M2050

« Referto
"Major components reassembly” for

the crankshaft bearing cap (2.4.2.-5)

EA4M3004




]®

Crankshaft journal

and bearing clearance

Standard Limit

Center bearing | 0.065~0.116 mm | 0.15 mm

Other bearing | 0.025~0.076 mm | 0.11 mm

Under size beanng 0.25-0.50 mm

specification

Crankshaft run-out

EAOM4D19

Standard Limit

0.05 mm 0.40 mm

1. Place the crankshaft on a set of v-
blocks.

2. Set-a dial indicator to the center of
the crankshaft journal.

3. Gently turn the crankshaft in the nor-
mal direction of engine rotation.

4, Read the dial indicator (TIR) as you

from the crankshaft.

Crankshaft gear

Inspect the crankshaft gear

if any abnormal conditions are found, or
if the amount of backiash measured at
disassembly is excessive, replace the

crankshaft gear.

EA0MADZ23

* Refer to "Major components
disassembly" for the backlash
measurement (2.2.3 - 14)

EA4M2020

“ Crank gear replacemeént

Removal : Use a remover.

Remover -

EAOM4024




Installer
Use an installer.

2.3.13. Flywheel and housing (Rear oil seal)

@ = Flywheel thickness (Friction face)

Standard Lirmit

334 -~ 33.6 mm 32.5 mm

Ring gear replacement
Removal : Use a brass bar and hammer
- Strike around the edges of the ring

gear with a hammer and brass bar to

Installer
EAOM4025

Frictton face

Crankshaft
assembly face

EA4M2008

- 49 -

remove it.
EAOM4028
Installation
- With a gas burner, heat the ring gear
evenly until heat expansion takes
place, then install it using a hammer.
,,,,, - Do not allow the temperature of the
ring gear to exceed 200 "C (390 °F). ﬂ
EAOM4029




Flywheel housing oil seal replacement
Removal : Pull out with a pry bar or

brass hammer.

Installation : Use an oil seal installer.

When the oil seal face in contact with

tion on the crankshaft can be changed
by taking cut the spacer.
Discard the used one, and install a new

ane.

2.3.14. Timing gear case cover
: Qil seal replacement
g Removal : Pry off or pull out.

Installation : Use an installer.

the crankshaft is worn, the contact por-.

Installer

EA3M2054

EA3M2055

Installer

EA3M2056

-50 -




2.4. Engine Reassemble
2.4.1. General Component

® Piston and connecting-rod assembly

EA4M2009

<Reassembly steps>
A 1. Piston

A 2. Piston pin and connecting-rod

A 3. Snap ring
A 4. Piston ring

1. Piston
Use a piston heater to heat the pis-
ton approximately 60 "C (140 "F).

- 51 -

Piston heater

EA3M2058




2. Piston pin and connecting-rod

1) Install the connecting-rod to the

piston with seiting the marks as

illustrated.

2} Install the piston pin into the piston

and the connecting-rod bushing.

3. Snap ring

1) Use a pair of snap ring pliers to

install the piston pin snap ring.

2) Check that

smoothly on the piston pin.

the piston moves

4. Piston ring

1) Use a piston ring installer to install

the three piston rings.

- Install the piston rings in the fol-

lowing order oil ring.

‘ = 2nd compression ring

\

= 1st compression ring

The marked side of the two compres-
sion ring must be facing up. The under-
cut side of the 2nd compression ring will

be facing up{for cast liner). As the oil

ring has no any facing mark, it may face

in either direction.

S S

[N PN PN

2) Lubricate the pIStOI"‘I ring surfaces

with engine oil.

3) Check the piston ring rotate

smoothly in the piston.

4} Use Cr-coating piston ring for cast
liner and normal piston ring for

steel liner

-52.

Piston head

Front mark

Cylinder number
marked side

i

EA3M2059

EAIM2080

FOR STEEL LINER Marked side

1string

EA3M2061

FOR CAST LINER

Cr plating

7 -
3 l% 1st ring—-

7

2nd ring

ok N

Qil ring

.“!\\\\n.

EA3M2082
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®

e Cylinder block

Maintenance of cylinder block, cylinder liner and piston

To maintain the engine in optimum condition and retain maximum performance for a long

time, the cylinder block, cylinder liner and piston which have the same grade marking num-

ber (the same size tolerance) should be assembied. The marking number (the part's grade)

and marking position is as follows.

a) Marking number ; 1 or 2
(Size grade for of cylinder bore diam-
eter)

b) Marking position ; Center of the cylin-

der block upper surface

Marking ~

EAAM2020
& Cylinder liner
a) Marking number ; 1A, 1B, 2A, 2B
{Size grade for cylinder liner inner N 7
diameter}
b} Marking position ; Cylinder liner lower
surface
Marking
EA4M2021
® Piston
a} Marking number ; Aor B
(Size grade for piston outer diameter) Marking
b) Marking position ; Center of the pis-
ton upper surface
— B EAIM2022

4

Assembly process of cylinder block, cylinder liner and piston

1. Check the marking number (1 or 2) of cylinder block. (center of upper surface)

2. Then assemble the liner whose first digit of the marking(1A, 1B, 2A, 2B) is just the same

with it on the cylinder block.

3. Assemble the piston whose marking is just same with the second digit{A or B) of the

assembled cylinder liner’'s marking.

- 53 -




» Cylinder head assembly

EA3M2063

«<Reassembly steps>

A 1. Valve stem oil seal

L

A 2. Valve

V I'mportant operation

1. Valve stem oil seal
Installer
Install valve stem oil seals after lubri-

cating them with clean engine oil.

A 3. Spring seat and spring

A 4. Spring retainer and cotter key

2. Intake and exhaust valves
1) Lubricate valve stem with clean

engine oil.

2} Install the each valves in the

intake and exhaust valve seats.

-564 -

Intake valve

* .o Exhaust valve

{Valve face)

EA3M2085




3. Spring seat and spring

their painted end face downward.

4. Spring retainer and cotter
@ Installer : Spring compressor
- Using the spring compressor, press
the valve spring to each position
downward.
- And then install cotter key.
- Set the cotter key by tapping lightly
around the head of the cotter with a

rubber hammer.

Install the valve spring to contact

Painted portion

~

EA3M2066

Valve spring
comprassor

EAOM4007

:

EA3M2067

<Reassembly steps>
A 1. Bracket

A 2. Rocker arm

-55 -

A 3. Spring
A 4. Rocker arm shaft




2.4.2. Internal Parts

® Major components

EA4M2010

<Reassembly steps>

1. Tappet A 13. Idle gear
A 2. Crankshaft bearing (upper) 14. Timing gear case cover
A3 Crankshaft— " ——— - ———— —~- 15-Crankshaft pulley—
A 4. Thrust bearing A 16. Crankshaft front nut and washer
A 5. Crankshaft bearing cap and bearing (lower) 17. Gasket
A 6. Timing gear case A 18. Rear oil seal
A 7. Camshaft assembly A 19. Flywheel housing
A 8. Piston and connecting rod assembly A 20. Flywheel
A 9. Oil pump assembly A 21. Cylinder head gasket

10. Oil pump cover a A 22 Cylinder head assembly .

A 11, Qil cooler ‘ 23. Push rod
A 12, Injection pump assembly A 24. Rocker arm shaft assembly

- 56 -
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|®

|®

Important operation

1

2. Crankshaft bearing (upper)

5. Crankshaft bearing {lower)

The center lower half bearing has no
oil groove and oil hole, but the others

have oil groove and oil hole.

3. Crankshaft
Install the crankshaft so that crank
gear assembled part must be placed

towards the front of the engine.

4. Thrust bearing
Thrust bearing should be installed so
that their oil grooves are faced to the

sliding face of crankshaft.

5. Crankshaft bearing cap and bear-
ing {lower)

- Lubricate the bearing cap boits

With oil hole
and groove

Fit correctiy _ ..

\‘,

No oil groove and
hole (Center lower)

EA3MZ2069

<73 Front

EA3M2070

Qil groove side

EAOM4086

Arrow mark {Position No. punched)

with engine oil.

- Each bearing cap has a position
number that is punched onto the

arrow mark.

- The arrow mark should be pointed

to the front of engine.

-57 -
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. Tighten the bearing cap bolts to the
specified torgue a litie at a time in the

numerical order shown in the figure.

Torque 24 kg*m

Check whether the crankshaft turns

smoothly by rotating it manually.

6. Timing gear case

Torque 2.6 kg*m

7. Camshaft
Tighten the thrust plate bolts through

the camshaft gear hole.

* Torque

Thrust piate bolt 2.1 kg*m

Camshatft gear bolt 16 kg*m

8. Piston and connecting rod assem-
bly
Set the piston ring gaps as shown in

4

Lubricate with engine oil
| S — |

Arrow mark

EAOM4087

Camshaft gear

the figure.

- 58 -

EA3M2073
2nd Ring compressicn ring
1
Qil ring Top ring
{\\ j
60° 60
anil EA3M2074




Set the piston front mark towards the
front of the engine. After rotating the
crankshaft until the crank pin reaches
its highest point, and then push the pis-
ton using a grip until it contacts with the

crank pin.

Set the cylinder number marked on the
cap and the connecting-rod.
The ‘marks must be faced on the

exhaust manifold.

® Connecting rod cap bolt

Bolt head @Q

Torque 8.7540.25 kg.m

- Lubricate the connecting-rod cap bolt

threads surface.

9. Oil pump assembly
Install the oil pump after filling it with

engine oil.

Grade CD or CE

10. Oil pump fixing bolts

A3M2075

Cylinder No.

EA3MZ2076

EA3M2077

Torque 3.8 kg.m

-59 -

EA3M2078




a t1. Oil cooler
Tighten the cooler bolts to the spec-
ified torque. Start from the middle

and work out to the out side.

Torque 1.8 kg.m

a 12. Injection pump assembly

Torque 2.6 kg.m

Check whether the punched line of the
injection pump body is aligned to the

pump bracket line.

13. Idle gear
Use the thrust coliar fixed bolt as a

EA3M2079

w7 Injection pump fixing bolts

EA3M2080

Punched line

EA3M2081

guide 1o install'the idle gear shaft.
The oil port should be faced on the

camshaft.

Torque 2.6 kg.m

-80 -
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Set the tim'ng marks (uAu’ uBu! ucu) OI"I_

the gear as shown in the figure.

Torque

5.3 kg.m

16. Crankshaft front nut

Wrench : 41 mm

Torgue 44.0 kg.m

=

18. Rear oil seal
19. Flywheel housing
Apply a gasket.

Fixing bolts torque

14.0 kg.m

20. Flywheel

Torque

16.0 kg.m

tnjection pump gear B Mark

ldle gear

Camshaff gear -EA3M2083

Crank Shaft

EA3M2084

EAAMZ023

-61 -

4

Lubricate with engine oil
N —
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21. Cylinder head gasket
* The gasket “TOP" mark should be
faced up and “FRONT" ‘mark is

towards the front of the engine:

22, Cylinder head assembly
Lubricate the head bolts with engine
oil and tighten them in the following
two steps. there are two kinds of
head bolt in length. The shorter ones
are used on injection pump side.
Tighten the head bolts in the numer-

ical order as shown in the figure.

1st step 2nd sfep
DB33
7.0 kg.m 11.5 kg.m
1st step | 2nd step | 3rd ste
PQO34TI P P p
4.0kgm| +90° [+6Q™

24. Rocker arm shaft assembly
Tighten the rocker arm bracket bolts
a litthe at a time as specified torque
according to the numerical order

shown in the figure.

Torque 3.1 kg.m

Top mark of front side

©O

O

.,

/

—

EA3M2087

Front

* Shorter head bolts are used
for injection pump side

EA3M2088

g .‘
it

i W"l I i

i
gy

EA3M2080

Adjust the valve clearance.

Intake ‘ 0.4 mm

Exhaust 0.4 mm

-62 -

Refer to MAINTENANCE for
the valve clearance adjustment
procedure. (1.6.2)

EA3M2090




. 2.4.3, External Parts(P034Ti)

21 13 1 10

19
12

23

[

[ SSS S ) E  £2) 0N I

5 2 16 15 22

EASM2002

|51~ S I 0

PP S — S

t
W N

(]

-
o

> Pbbbbbbbb‘ L

<Reassembly steps>

1.
. Cylinder head cover

Oil pan assembly

. Water pump assembly
- Fuel return pipe
- Thermostat housing assembly

Push rod chamber cover

. Cooling fan belt
. Starter motor assembly—~~ - - ~—-
. Oil filter assembly

Exhaust manifold gasdet

. Exhaust manifold assembly

Glow plug

. Injection nozzle

Intake manifold gasket

. Intake manifold assembly

Fuel injection pipe

-63 -

12.
A 13.
14.

A 15,
16.
17.
187
19.

A 20

A 21,
22,
23.
24,

Fuel fitter assembly
Fuel pipe

Alternator assembly
Gasket, turbo-charger
Turbo-charger assembly
Qil filler cap

Cooling fan

Air pipeTassembly(to intercooler)
Air pipe assembly(from intercooler)
Oil return pipe ' ‘
Qil delivery pipe

Exhaust elbow

Injection pump assembly

Mounting bracket




V Important operation

Q 1. Oil pan assembly

Apply the gasket to the cylinder block
and oif pan.

Install oil pan gasket and oil pan.

Bolt torque 1.6 kg.m
a 2. Cylinder head cover
Beolt torque 2.1 kg.m

Tighten the bolts as shown in the fig-

ure.

3. Water pump assembly
Apply the water pump gasket before
installing the water pump.

* EA3M2092

= N
&P CEE W00 O ‘0 (im
OF= Q r@@ ® JJJ

EA3M2005

Apply liquid gasket
to the cylinder block side

Bolt torque 5.3 kg.m

-84 -
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|

e Push rod chamber cover

Aluminium Steel
2.1 kg.m 2.6 kg.m

Torque

6. Cooling fan belt
Adjust the cooling fan belt tension

7. Starting motor assembly

Torque 8.6 kg.m
8. Qil filter assembly
‘A’ bolt torque 5.3 kg.m

=
e

EASM20985

i
{-

|

» Refer to maintenance for the fan
belt tention adjustment {1.6.9.)

EASM2004

EA3IM2098
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# Exhaust manifold gasket
4= "TOP" MAHK

Carefully install the gasket so that the

“TOP” mark side is faced on ouiside

and upwards as figure. j l.............} C

EA3M2093

ReARY

a 9. Exhaust manifold assembly

Tighten the exhaust manifold and

gasket fixing bolts in numerical

order as shown in the figure.

Torque 2.6 kg.m

EA3IM2004
® Glow plug
Torque 5.3 kg.m
= I 10. Injection nozzle
= Adijust the injection nozzle opening
pressure with the adjusting screw
' using a nozzle tester. ~» Refer to "5. the fuel system" of
maintenance for the injection nozzie
Opening pressure | 220 kg/om? opening pressure adjustment.
EA4M2012
—— a —— Replace - the ‘nozzle- seal- ring- and =
o-ring to new one.
, Tighten the injection pipe sleeve nut
and flange nut.
Torgue 2.6 kg.m
Nozzle seal ring EA3M2307
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® [Intake manifold gasket

Install gasket so that the side with the

projection is faced on rearward and

upward.

® Fuel injéction pipe _

Torque

3.0 kg.m

Delivery valve holder must be tight-

ened as specified torque.

It may cause the malfunction of con-

trol rack, holder clip and pipe, if the

torque is excessive.

Delivery valve
holder torque

4.0~4.5 kg.m

13. Fuel pipe

When instaliing fuel pipes, avoid

interchanging check valve and joint

bolts.

Torque

1.7-1.8 kg.m

3

Projection point

EA3M2105

EA3M2102

Fuel lank

EA3M5001
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L

H
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¢ Turbocharger mounting flange

gasket
Carefully posit the gasket with the
edged side facing up.

15. Turbocharger assembly

Tighten in the turbocharger mount-
ing nut. Completely tighten the nut

after it is assemble oil pipe.

| Torque 53X 1kgm

20. Gil return pipe

- Disassemble the exhaust manifold
spacer which it is just bottom of the
turbocharger part so as to be easi-

ly set up oit drain pipe.

- Tighten the flange nut as it is the
specified torque after it is assem-

ble cil return pipe.

Qil return pipe
‘ torque 2.6 0.7 kg.m

21. Oil delivery pipe

EA4AMZ013

EA4M2014

Marking EA4M2015

¢

e

- Pre-lubricate furbocharger with CD
grade oil through the oil port shown

by the arrow in the figure.

- Tighten flange bolt as it is a speci-
fied torque after oil delivery pipe is

installed on the flange.

Qil delivery pipe
torque 2.64+0.5 kg.m

- B8 -
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2.4.4. Inspection of Rotor Shaft

L‘ & Rotor Shaft Axial Play’ Measurement

- Assemble dial indicator at the tur-

bine housing as the shown in:figure:.

- Use dial indicator to measdre th;a
rotor shaft axial play with the mov-
ing shaft push and pull. Read th_‘é
total indicator reading (TIR).

item Limit
Rotor shaft axial
play (TIR) 0.11 mm

- Replace the shaft if the measured
value is in excessive of specified

limit.

* Rotor Shaft Radial Play Measurement
- Turn over the turbo charger with the
turbine exhaust inlet flange facing
up.
- Install a dial indicator to measure
the rotor shaft radial play.

Use the dial indicator to measure

the play.
Read the TIR.
RHB6A Limit
Rotgll‘aSyh(E}Iq Fr‘é)ldia' 0.19 mm
RHC7, RHB7 Limit
Rotgl"asyh?gé?ﬁim 0.215 mm

- Replace the shaft if the measured
value is in excessive of specified
limit.

Magnet vise Turbine \.yheei room

Shift the turbine
shatt to axial
direction

Dial gauge

~— Wear limit :.0.20mm EAAMEDI7

Dial gauge Magnetic vise

Shift turbine shaft to
left - right and to
circumference
directions .
simulianeously. -

Oil infel

EA4M2018
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3. Lubricating System

.3.1. General Description

BY-PASS VALVE
1.8 - 2.3 kglen?

BY-PASS VALVE
5.0 - 6.0 kgfom?

RELIEF VALVE
10 £1.5 keforn?

Ol STRAINER

. OPENING PRESSURE
T~ 4.0- 4.8 kglom?

-
RELIEF VALYE

CYLINDER BLOCK MAIN GALLERY

TURBO-CHARGER

|

|

¥

IIDLE GEAR SHAFT | |ROCKER ARM SHAFTI

Y

Y

PENING PRESSURE]
1.5 - 1.8 kylcms

lVALVE ROCKER ARMI | CRANK PIN J [ PISTON J

Y Y

|IDLE GEAR FACEI ‘TAPPET' I VALVE |

I

N

—-
INJECTION PUMP

ICAM SHAFT BEARING I ICFIANK JOLIRNAL] IOIL SPRAY NOZZLE |

y

OIL PAN

EA4M3001

Notes : DB33 mode! does not have a turbo-charger. (Turbo-charger is only for PO34T1.)
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3.2. Oil Pump

Disassemble

EA4M3002

<Disassembly steps>

A

id

1. Strainer
2. Suction pipe

3. Cover and dowel

Inspection and repair
Make

repairs and part replacements if exces-

the necessary adjustments,

sive wear or damage is found through

inspection.

Visually inspection the disassembled

parts for excessive wear and damage.

]

4. Drive gear
5. Diive shaft and gear

6. Drive gear shaft

EA3M3003

Qil pump cover and

oil pump drive gear clearance

Limit 0.18.mm

-71 -
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V Important operation

R

Cover and drive gear clearance

Limit 0.12.mm
Drive gear shaft diameter
Standard Limit
16.0 mm 15.9.mm

Reassembly

To assemble, follow the disassembly

procedures in reverse order.

1. Strainer

Torque

1.0~1.8 kg.m

EA3M3005

e
i EA3M3006

EA3M3007
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3.3. Oil Filter

) Disassemble
e :

, * KIT PARTS I @
R EAAM3003

<Disassembly steps>

* 1. Oit fiiter assembly A 4. Reiief valve assembly 7. Spring washer
2. Head-oil filter 5. Gasket 8. Plain washer
3. Element-cil filter 6. Boit 9. Plate-caution

Inspection and repair
L‘ P P

Make the necessary adjustments, repairs and part replacements if excessive wear or damage

is found through inspection.

Reassembly

To assemble, follow the disassembly procedures in reverse order.

~ Important operation

4. Relief valve assembly

e L] | O emo@)@T)

EA3M3009

O] < [
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3.4. Oil Cooler

. ) Disassemble
Cl'!_t

.

EA3M3010

p—

<Disassembly steps>

1. Element 3. Spring

2. Boit 4. By-pass valve

" Inspection and repair
L'- P P

Make the necessary adjustments, repairs and part replacements if excessive wear or dam-

age is found through inspection.

ﬂ Reassembly
To assemble, follow the disassembly procedures in reverse order.

W Important operation

1. Element

Torgue 2.6 kg.m

EA3M3011 ¢
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4. Cooling System

4.1. General Description

Water pipe

Themostat
Cylinder r‘lead

Reserve tank

Cylinder block

_U‘—

Water pump

EASMA4001
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4.2. Water Pump

r Disassemble

* Kit part

EA3M4002

<Disassembly steps>
1. Cover

A 2 Iimpeller

A 3. Pulley center

4, Dust thrower

V Iimportant operation
2. Impeller
Removal : Remover

> >

5. Snap ring

6. Shaft bearing and spacer

7. Seal unit, washer and seal

- 76 -
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a4 3. Pulley center - .
Q Remove the pulley center using a

bench press and a bar.

. 5. Snap ring
Remove the snap ring using a pair of

snap ring pliers.

6. Shaft, bearing and spacer
. Remove the shaft and bearings
using a& bench press and suitable

remover,

7. Seal unit, washer and seal
Remove the seal unit using a bench

press and suitable remover.

Bench press

EA3M4005

b« A e PO

\

EA3M4007




L‘ Inspection and repair

repairs and part replacements if exces-
sive wear or damage is found through

inspection.

& Bearing replacement Procedure

Removal

-

Use a bench press

Assembly
e

Use a bench press to install the front

and rear bearing.
The bearings should be installed so that
their sealed sides are faced on out-

wards.

$ | Reassembly

£ | To assemble, follow the disassembly

procedures in reverse order.

Make the necessary adjustments,-

EA3M4008

Faced on outwards

EA3Ma009

' W important operation

6. Shaft, bearing and spacer
Lubricate the bearing with multi-pur-
pose grease before installing into the

pump body.

Lubricate with multi purpose grease

)

Faced on cutward

EA3M4010




7. Washer, seal and seal unit
Before installation, apply a thin coat
of liquid seal {(Belco bond No. 4) on
the surface in contact with the pump

body as figure.

4. Snap ring
Install the snap ring using a pair of

snap ring pliers.

3. Pulley center
Press in until it stops using a bench

press.

2. impeller
Install the impeller using a bench

press so that the clearance between

Apply liquid gasket

EAOMBGO09

EA3M4005

EA3M4011

the impeller and body is reached

within the specified value.

Standard 0.3 ~ 0.8 mm

-79 -

Feeler gauge

Bench press

EA3M4012




4.3. Thermostat

|®

Inspection and repair

Make the necessary adjustments,
repairs and part replacements if exces-
sive wear or damage is found through

inspectian.

Valve opening temperature

Opening temperature 82 °C

Full opening temperature 95 °C

Valve lift (at testing temperature)

Standard | approx. 10 mm (at 95 "C)

Agitating rod

Thermosiat

Wood piece

EAOMB013
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5. Fuel System

5.1. General Description

220 kg /cm? a

Nozzie Holder @
Opening Pressure N

Fuel Overflow Pipe

Injeclion Pipe

=3

Overflow Valve
(Opening Press. 1.6 kg/cm?)

Fuel Filter

.

Fuel Feed Pump

Fuel injection Pum

Return

Water Seperator

Suction ?

~— FueiTank —

‘EA4MS5001




5.2. Fuel Filter

* Disassemble

* Kit element

EA3M5002

<Disassembly steps>
1. Catridge

‘, Inspection and repair
L Make the necessary adjustments, repairs and part replacements if excessive wear or dam-

age’is found through inspection:

Reassembly
To assemble, follow the disassembly procedures in reverse order.
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5.3. Injection Nozzle

Disassemble

]

EA3MS5003

<Disassembly steps>

1. Cap nut

2. Seal ring

3. Adjust screw
4. Washer

\4

Important operation

8. Injection nozzle
Remove the nozzle assembly from
the nozzle body. Keep the parts sep-
arately to maintain the proper needle

valve and body combination.

5. Snap ring
6. Push rod
7. Retaining nut

A 8. Injection nozzle

|®

Inspection and repair

Make the necessary adjustments,
repairs and part replacements if exces-
sive wear or damage is found through

inspection.

-83-
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Y Reassembly

% | To assemble, follow the disassembly

procedures in reverse order.

mportant operation

8. Injection nozzle
i Align the nozzle dowel pin with the

dowel hole in the nozzle holder body.

a 7. Retaining nut

6 ~8kg.m

Torgue

I 3. Adjust screw

The injection nozzle injection open-

ing pressure must be confirmed after

the adjusting screw is installed.

Injection opening

pressure 220 kg/cm?

EA3MS0C4

I EA3MB005

-84 -
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1. Cap nut

Torque

4 ~ 5 kg.m

EA3MS007
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5.4. Injection Pump Calibration

5.4.1: P034Ti engine

{1) Injection pump

(3) Injection pipe
(4) Injection order

{5) Injection timing

1 65.11101-7312{101402-9900 ZEXEL)
{2) Nozzle holder assembly : 65.10101-7073
1 65.10301-8032

- 1-3-4-2
: BTDC 13+ 1°

(A)Test condition

for injection pump

Nozzle & holder ass'y

105780-8140

Opening pressure:175 kg/cm®

Injection pipe(ID,0OD,L)

26.0 X 82.0 - 600mm,

Test cil

1504113

Temperature: 40 +5°C

(B} Engine standard paris

Nozzie & Holder Ass'y

9135-236({LUCAS)

Nozzle(5 X 80.26)

9135-237(LUCAS)

NHA(220 bar}

Injection pipe(lD,L} 1.8 X 400MM
Rack diagram and setting valve at each point{(Refer to next figure)
Check point Rack position| Pump speed Injection Q'ty on RIG(mm?/1,000st) Press.
(mmy} (rpm) (A} Test condition for inj.pump | (B) Engine standard parts (mmHg)
A 9.1 900 76.7 - -
B 10.0 890 90 - -
C 7.8 350 13.9 - -
- 100 106.5 - -
F 594 940 4.0 - -
Notch- Approx. 12
. Boost pressure dependent full-load stop{boost compensator spring operation point}
i Injection Q’'ty RIG
| Check | Rack | Pump (mm¥1,0008Y) Press.
i position | speed
i point {A) Test condition | (B) Engine {mmHg)
! No boost compensator (mm) (rpm) for inj. pump standard paris
Weight Weight=740 kg Lever ratio{min/max) 1:1.2
Governor k=6.08 kg/mm Plunger 29.5, 30 lead
Idle spring k=2.2 kg/mm Detlivery valve retraction volume 43 mm?/st
Start spring k=0.014 kg/mm Delivery valve opening pressure 12.4 kgfem?
Boost compensator spring - Delivery valve spring k=0.64 kg/mm
Feed pump Timer -

- 86 -
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e Rack Diagram

14 -

—_
o
I

RACK POSITION {mm)

| ! 1 1

i 1 t 1

100

200

300 400 500 600

INJECTION PUMP SPEED (rpm)

700 800 900 . 1000 .

o

EABM5001
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6. Engine Electricals
6.1. Starting Motor

® Main data and specification

Rated voltage

Rated output

Rating

Direction of rotation{viewed from the pinion side)

Operation speed

24V
4.5 kW
30 sec

clockwise

More than 3,500 rpm (No load)

* More than 1,080 rpm (Load)

& Construction

Center Bracker Magnetic Switch
Shift lever - - B
Thru Balt - T Rear Bracket
ik Yoke a M
Front Bracker / - Connect Bar
Pinion Clutch
Pinion Stopper
V
| |
STAFITERACIRCUIT DIAGRAM i Thru Bolt
STARTER SW
MAGNET
SWITCH
DPowe! Pipe
: STARTER
! MOTER .
i EA4MBOO1

>
=
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6.2. Alternator

& Specification

. | Type 3 phase AC alternator (Built in IC regulator)
Rated voltage 24 V 7
Rated output 45 A
Max. allowable speed 5,000 rpm
Polarity grounded Negative (-} ,
Direction of rotation clockwise (viewed from pulley side)
Weight 6 kg

% ]} @ Construction

CIRCUIT DIAGRAM

TO BATTERY +

0.5 MFD i '
REGULATIOR
' O Y § /
. > "7 RL = 150-250 OHM
1 ] lmooooe{{ R
A XL
Err ) I'}f
I—o-ww;
) ' EA4MG002
<Disassembly steps>
1. Lock nut 9. Rear side cover assembly
2. Pulley 10. Diode assembly (+)
3. Fan 11. Diode assembly (-)
4. Front cover—-——-- - ---- . e 12.Brush.holder assembly
f 5. Ball bearing 13. Brush spring
6. Thread bolt 14. Brush
7. Rotor assembly 15. Key
8. Stator assembly 16. Bearing lock nut
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7. Troubleshooting

The following description summarizes the probable cause of and remedy for general failure by
item. Immediate countermeasures should be taken before a failure is inflamed if any symptom is
detected.

n Hard to start the engine ||

\ ' :

| Fuel system admits air }—»I Bleed air (check feed pump) }
— 3
" +

/

Clogged fuel supply piping or clogged air
vent pipe in tank. :

Detect the cause and remove clogs or
obstacles. ‘

Y
[ Clogged fuel filter

Fuel feed pump failure !—> Check for function. Service fuel pump or

Replace filter element with a new one.

replace with a new one it less discharge
volume is found.

I Insufficient compression

Y

Improperly adjust valve stick or ¢clearance in Adjust clearance of intake/exhaust valves.
intake/exhaust viaves. Cheek valve guide, spring, and rocker arm
mechanism for damage.

Check according to “Insufficient output™

Y .
Improper injection timing or valve timing. l—»! Check for injection timiﬁg and valve timing. i

Y

Clogged exhaust pipe (too high back pres- _ | Totally check exhaust system (for dented or
sure) 7| twisted pipes and clogged silencer, etc.)

Y

Fuel injection valve failure or errors in
selection types.

v

Fuet injection pump failure l———»l Check, service or adjust. J

Y

Does starting-aid in cold weather function Check whether a proper voltage continu-
- |- normally?. - .|- ously occurs in low temperature starting-aid

Check for parnt type No.
Service or replace fuel injection valves.

circuit while switch is turned ON.

When glow plugs are used, key switch is
turned preheating position. After checking
»| the pilot lamp turn the key switch to the
“START". i start is failed, glow piugs fail or
circuit is defective. '

If fire once occurs, and goes out if starter
_ i motor is switched ON, voltage is insufficient
=1 or circuit is defective (such as erroneous
selection of starter switch)

-90 -
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[ Insufficient output |

| Driven machine normal? i—>| Hydraulic pressure source l—hl Set relief pressure of control valve

Y

| Excess intake air resis’tanceJ——>| Clogged air cleaner |—-+| Clogged intake air pipe

Y

Excess exhaust
resistance

Clean

Clogged

muffler

Clogged exhaust
pipe

Clean

Clogged cylinder
head exhaust outlet

Refer to "Overheating”

91

Replace

¢ Clean or replace Clean
Fue!l system Air intrusion into | Clogged Clogged
failure ™| fuel system fuel filter [~ ™ fuel pipe
Air bleeding Clean or replace Clean
Y
E Clogged air vent in fuel tank |
_>| Insufficient fuel volume from feed pumpJ
4
I Goverrﬂ}—» Improper Fuel injec- Clogged fuel Fuel injec-
adjustment = tion pres- » injection valve » tion valve
sure nozzie seizure
Adjust Clean or replace Clean
Y
. Lever link Improper Fuel pump Faulty Worn
malfunction » fuel injection = rack mal- delivery —m plunger
timing function valve barrel
Adjust Repair or Repair or Replace
replace repiace )
Y
Reduced Improper clearance Defective Intake/exhaust Fatigued or
compression of intake/exhaust »| intake/exhaust valve stem » broken valve
pressure valves valve seat seizure spring
Adjust Reshape or replace Repiace ¢ Replace
Pressure
leak through
cylinder
Replace
Seizure, breakage Flaws or Flaws
and wear of piston |—! wear of | —m{ Or wear
ring piston of liner
Replace Replace




{ Overheating ___"

| |

[ Driven unit normal? J—»' Hydraulic pressure source—|—>’ Set relief pressure of control valve ]

A

Y

Cylinder head

Leakage through
head gasket

. | Cracked cylinder

head

Y

Repiace

Fuel system

Improper fuel

Replace

Defective fuel

injection timing

-
injection valve

Clean or replace

Improper valve

OPEN/CLOSE timing
Adjust

¢ Repair
Injection OFPEN/ Improper valve
CLOSE timing *| clearance.
Adjust
Y
Piston I—>| Setaure likeliness J

Replace

Cooling Insufficient - Sagged Broken or Clogged . | Incresed exhaust
system cooling water fan belt | worn fan belt ™ radiator | pressure
Add water Adjust Replace Clean Clean
Pressure cap clog- « | Thermostat
ging and malfunction | malfunction
Clean or replace Replace
Y
Excess intake - | Clogged air - | Clogged
air resistance cleaner T intake air pipe
*‘ Clean or replace Clean
Excess exhaust L Clogged Clogged Clogged cylinder
resistance * muffler [ ™ exhaust pipe | head exhaust outlet
Clean Clean Clean

-g2.




| Black smoke is produced. |

l Driven machine normal? '—»l Hydraulic pressure source l———»’ Set relief pressure of control valve

$

I Insufficient output |-——> Refer to “Insufficient output.”

\

/
[ Fuel 1—»{ Improper fuel |

¢ Replace

I Fuel pump |——>| Too early injection timing }—»[ Excess injection volume]>| Uneven injection volume]
¢ Adjust

M’l Improper adjustment l—»l Malfunction of lever and linkage I

Adjust Repair or replace

Adjust or replace Adjust or replace

|| White smoke is produced."

y
I Fuel, ’—»I Water intrusion in fuel ]—»I Intrusion of low-quality fuel or impurities

Replace

Replace

Y

| Lube oil ’—b—] Improper SAE grade |
Replace

Y
| Excess intake air risistance }—>| Clogged air cleaner l—»[ Clogged intake air pipe
clean or replace

Repair or replace
y

Fuel pump

Too late injection timing

Adjust or replace

| Qil pressure drop—l—>

_-..

Defective valve Damaged or worn Damaged or worn

_—

stem sealing valve stem valve guide
Replace Replace Replace
| Breather ocil rise } »| Seizure, breakage, or »| Flaws or wear —m| Flaws or wear

wear of piston ring of piston of liner

Leakage through cylinder
head gasket

Y
LOver-cooling I—»' Thermostat malfunction
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Starter motor will not turn
or cutput less power.

Y

Except engine seizure and
trouble of driven machine

]

Disconnected

Disconnection & Battery Grounding -
faulty connection ®! terminal *™| termainat | wiring
¢ Repair Repair Repair

| Specific gravity |—> Voltage |—>| Damaged battery—|

Charging Add electrolyte or
charge

Replace

Key switch Damaged or rusted
starter motor terminal

Replace or repair

Replace

Safety relay Damaged or
rusted terminals

Replace

Faulty really functioning

Replace or repair

Startor-mﬂ—b Damaged

or rusted
terminal

Magnet switch,
malfunction &
defective contactor

Clutch slip

Replace

Hydraulic pressure source

Hydraulic system will not
operate or to slow function

| Lube oil quantity l_pl Insufficient I—pl Deterioration [_>| Viscositﬂ

Replace

Add Lube oil

Replace or repair

Coupler
connection

Repair

—», Switch inner contactor f——»‘ Damaged switch

Replace
» Defective » Bumnt Shont
brush coil circuited
Replace Replace Replace
or repair starter motor

?F
Pipingj——»[ Trouble in piping l {Aeration cavitation)

Correct

A

Recommended Hydro-oil

i
| Gear pim—_p_l—bl Worn spline in ftange l Worn gears and housing j

Replace

Replace

Clean or replace

-94 -
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Battery is

chargeable.

dead or not

l

[During operation]

Y

Y

Poor charging Discharged
Li 1
Defective - - o | Discon- Coupler Key - -
wiring and Batlt?ry Grou_ndmg ! nected CONNBEE- switch » ON condition
. terminal terminal - :
connection wiring tion "
Repair
Repair Y
4 I Wiring F»l Short-circuit |
Battery_}—» Baﬂgry Replace
terminal
i |
Y Electric —blﬁternator l
lKey switch M ON }—-» Damaged = Switch appliance
Turn ON or rusted inner
terminals contactor
Repair or replace Replace Damaged
Y diode
Electric »lﬂnatl];» Short-circuited Replace
appliance or disconnected
lead wire
Shont-
Replace circuited coil

Y

l Sagged fan belt l

! Faulty IC regulator

\

Adjust

' Damaged diode l

¢ Replace

LDefective brush j

Y

Burnt coil '

Y

' Short-circuited ‘

Replace alternator

Replace alternator

Repair or replace

Replace alternator

Reptlace alternator
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8. Special Tool List

No. Part No. Figure Tool Name
1 | EU.2-0528 mgmm:] Compression gauge adapter
2 EF.122-249 Valve spring compressor
3 EI;‘_12_2—26-5 Crankshaft gear punch
4 | EF.122-253 Crankshaft pilot bearing remover
5 | ER122-257 % Crankshaft rear oil seal punch
6 EF.122-255 ﬁ Crankshatft front oil seal punch
7 EF.122-289 l Valve stem oil seal installer
: -;6—2—1_010E m Piston ring comprassor
o E1.03801-0124 @ Piston slesve

EASMB001

-

|
[




Tool Name

. 10 | EF122-259 Cylinder liner remover
11 | EF.122-261 Cylinder liner installer
7
12 | T7621010E j,/, Piston ring plier
13 | 60.99901-0027 Feeler gauge

T761-0001E

EASM8001

Snap ring plier
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W% DAEWOO HEAVY INDUSTRIES LTD. .,

HEAD OFFICE : 6, Manseok-dong, dong-gu, incheon, Korea
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