MAINTENANCE MANUAL

SHOP MANUAL

& HYUNDAI






MAINTENANCE MANUAL
(FOR D4B INDUSTRIAL ENGINE)

- & HYUNDAI






MmoDEL D4B
MAINTENANCE MANUAL
(FOR INDUSTRIAL USE)

& HYUNDAI






FOREWORD

This Maintenance manual contains the proper operating and handling procedures, and simple inspection and
maintenance procedures for the Hyundai diesel engine Mode! D4B for industrial use.

Te insure top performance, econorical and safe operation and long life, those who use and control this engine
should read through this manual and strictly observe the instructions when operating the engine.

Should there arisa questions concerning the Hyundai industrial diesel engine or in the event of trouble, consult
with your nearest service shop.

SAFETY AND VEHICLE DAMAGE WARNING

This manual in¢ludes information titled as WARNING, CAUTION,
These titles indicate the following :

/A CAUTION
This indicates that a condition may result in damage to your vehicle or its equipment if the
caution is not heeded. Follow the advice provided with the caution.

€ waaNING

This Indicates that a condition may result in harm or injury le you or other parsons if the
warning is not heeded, Follow the advice provided with the warning.

¥ If you use the Hyundai non-genuine paris or the qualily problem parts, it can be caused
serious damage in engine systern.

HYUNDAI MOTOR COMPANY

Printed in Korea

COMMERCIAL ENGINE DEP'T
INDUSTRIAL ENGINE ENGINEERING DPT.

The specifications are subject to change wighout notice. 1







CONTENTS

1. BEFORE USE. ...t s nnnanne 1-1

Basic engine feature Introduction

2. ENGINE APPEARANCE AND COMPONENTS............... 2-1

Parts name on the engine appearance

3. STARTING AND OPERATION ......ccoooieremincinincnnnmnennens 3=1

New engine operatlon, chack before operation, starting and
stopping the engine, and operatlon in summer and winter

4. INSPECTION AND MAINTENANCE...........ccoonmrimrrneen. 4-1

Lubricants, fuel and coolant chack, Instruction for the
long storage, each parformance check and maintenance

5. PERIODIC CHECK.......c.ccimmmiimmmcnmmnennmsnnsinssssesanens 5-1

Routine maintenance/Periodical Maintanance, trouble-
shooting, Oll replacemant, inspection and service mathods

6. MAIN SPECIFICATIONS ......ccccinrcniirse e sssnseseansssnsaas 6-1

Engine spacifications and service data






BEFORE USE

1. BEFORE USE
PERIODIC INSPECTION

It is quite essential for the engine to have periodical inspection
and maintenance service so as to prolong its life and secure safety.
The procedure of check is described in "PERIQODIC CHECK AND
SERVICE CHART"

HYUNDAI GENUINE PARTS

Please use Hyundai Genuine Parts, Qil/Grease and Opticnal
Equipment. All Hyundai Genuine Parts are identified with tha mark
shown above.

ENGINE NUMBER

Please specify tha engine model and engine humber when or-
dering parts or in the event of frouble. The engine number is
stamped at the position shown above.,

EX) D4BB _X _ 000001

Engine Number
Product year
- Engine model

ENGINE NAMEPLATE

The nameplate is mounted at the position shown in the illustra-
tioh above.

The nameplate shows the engine model, total displacement,
cutput, valve clearance, fusl injection order and fuel injection
timing.

s Engine number

KAXD GG

Englne namaplate

D4Boz2?
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BEFORE USE

Indication Method

GENERAL

@ Total displacement
@ Rated output

EC certification number

1) Engine model
(2 Total displacement
@ Rated output

@ EC certification nurmber

A\ cauTion
The terms "front and rear”, "right and left", "clock-
wise and counter clockwise" are used in this manual
as shown above,

D4BB

& HYUNDAI

TOTM. CYUNDER VCALUME 2 B 6 7 { c c )
ENGINE OUTPUT 35/2000({ps/rpm)
VALVE CLEARNCE [ & O L D }

INLET 0.15mm EXHAUST 0.45mm
FIRING OQRDER 1-8.4.2
FUEL INJECTION & ATOG

<NAME PLATE : General>
48029

& HYUNDOAI

THIE ENGINE CONFORMS TO EC DIRECTIVE
7IEREC AS AMENDED BY 2002/88,

APPROVAL MO o1 1*97GH DA ZRDXEED2EZDD
EMGINE TYFE D4BB-GZ, &
DISPLACEMENT 2,607 <o
POWER OF HAATED 47 ps f 2400 rpm
YALVE CLEARANCE (COLD} 0.15 mm
FUEL INJECTION TIMING 5" ATEDC

<MAME PLATE : EC Certiflcation number:-
D4B-EC

Right
Front Raar
Left
Countar Clockwise
clockwise

Flywheel side

DABGN
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2. NAMES OF ENGINE PARTS

D4BB REFRIGERATOR CAR ENGINE

D4BB POWER UNIT ENGINE

ALT L/H SiDE

D4BO3

D4B(32

D4BB FORK LIFT ENGINE

D4BB BUS AIRCON ENGINE

FYL/WHEEL & FYLAWHEEL HOUS'G

Dagoza

dll* e,

PULLEY “B*
TYPE

WATER PUMP &
WATER INLET UNIQUE

DB




2-2 NAMES OF ENGINE PARTS

D4BB GENERATOR (4Pole) D4BB GENERATOR (2Pole)

Oll. COOLER

D4B025 D4BO3E

D4BB TURBO CHARGER ENGINE D4BF EXCAVATOR ENGINE

D4B037 D4B038E
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3. STARTING AND OPERATION
HANDLING OF NEW ENGINE

A good start is important for everything. The life and performance
of a new engine depend largely on how it is handed at the early
stage.

Especially on new engine, observe the following points.

INITIAL CHECK

When the service meter(hour counter of the tachometer) reads
initial 200 hours or after 3 months, Whichever occurs earlier, have
your engine checked at your nearest service shop.

OPERATION OF NEW ENGINE

Your new engine is breken in during the first 60 hours. To smooth
away high spots of moving parts and maintain high performance,
pay special attention to the following points.

1. Allow the engine to warm up after starting.
2. Avoid racing the engine.

3. Limit load to 70% maximum.

4, Avoid changing Extreme load.

REPLACING OIL

On a new engine, replace the following oils after the first 60 hours
and 250 hours of operation.

After the first 60 hours  Engine oil
After the first 260 hours  Transmisston gear oil,
Bearing case oil

DaBo2e
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PRE-OPERATIONAL CHECKS

To ensure safe and smooth operation at all times, chack the fol-
lowing points before starling a day's operation.

CHECKING ENGINE OIL LEVEL

Remove the il leve! gauge, wipe clean with a cloth, reinsert and
remove again. If the oil level is between the upper and lower
notched lines, the oil level is good.
If the oil level is low, add ol through the oil filler. At the same time,
check the oil for contamination and viscosity, and replaced as
necessary. Check for oil leaks, too.

/1\ CAUTION

» With the engine placed on a flat surface, inspect
the oil level before starting the engine or about
30 minutes afier it has stopped.

» Allow 5 to 6§ minutes between addition of engine
oil and checking of olf level. If the oil fevel is
checked Immaediately after addition of engine oif,
excessive off will be added because the oif ievel
may be checked before all added oil falls down.

D4B002

D4B003
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CHECKING FUEL LEVEL

Check to ensure that the fuel tank is filled. Check for fuel leaks,
too. To start an engine after a long period of shutdown or after
fuel has run out, the fuel system should be bled beforehand. For
bleading procedurs.

CHECKING COQLANT LEVEL

Check the coolant level in the radiator or coolant tank.

/N cauTion

* Use soft water.

« if the coolant in the cooling system is a mixture
of waler and anti-freeze or anti-rust, addition of
only water will lower the concentration of the
coolani. Mix water with anti-freeze or anti-rust at
the same mixing ratico as the current coolant in
the system and add this mixture.

WATER LEAKS

Check for water leaks from the radiator, radiator hose and other
parts of the cocling systern. Check also for traces of water laaks
under the engine.

TENSION OF V-BELT V-BELTTENSION : 10~13mm
PRESS : approx 10kg

Press down the mid point of the belt with a finger to check the
deflection. Check the V-belt for cil or grease, damagse, etc, For
tension adjustment procedure.

DEFECTIVE POINTS FOUND ON PREVIOUS DAY

Check the points found defective during the previous day's op-
gration to confirm that there is nothing that may hinder operation.
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CORRECT OPERATIING PROCEDURES
AND HANDLING

Before starting the engine, be sure to perform pra-operational
checks,

Some machines may call for different procedures for their start-
ing and stopping. Refer to the operator's manual delivered with
the machine.

G4BDDS

ENGINE STARTING(MANUALLY)

1. Confirm that the engine is at no load. On an engine with a
clutch, disengage the clutch by operating the cluich lever as
this will facilitate starting.

2. Set the battery switch to ON,

/1\ cauTION
During operation of the engine, do rnot place the switch
to OFF. Operation of the engine with the swiich in OFF
position will resuft in fallure of the electrical system,
In addition, each gauge or switch becomes
inoperative, causing a hazard.

3. Insert the key into the starter switch Position.
4. Place the control lever to the FULL Position.

5. Turnthe key to the grow plug position. ltwill take approximately
20%o 30 seconds for the indicator to become red, indicating that
the air heater is sufficiently heated up. At normal ambient
temperature, the use of the air heater is not necessary.

/N cauTioN
» Avoid repeated use of the grow piug which con-
sumes large powet. Otherwise, a run-down bat-
tery will resuit.
= If the grow plug indicalor does not become red
hot, it means that the fuse of the grow plug relay
has biown.
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B.

7.

Next, turn the key to "START" position and the starter will turn
and the engina will start,

A\ cauTioN

« When you cannot start the engine by a single
attempt, operate the starter for 10 to 15 seconds
and keep it stationary for 10 to 15 seconds before
making another attempt. In cold weather the en-
gine may be harder fo start. Even in such a case,
avold operation the starter continuously for more
than 30 seconds.

« After a fong period of shutdown or affer engine
oil change or replacement of oil fiiter element,
operale the starter to crank the engine(at no load)
for 15 seconds without fuel infection fo make sure
that the oil spreads throughout the engine before
starting the engine.

+  When restarting the engine, confirm that the en-
gine has completely shut dow n.

« Do not turn the key to the "OFF" position during
operation.

After the engine has started, return the control lever to the low
idling position to allow the engine to warm up.

M\ cauTion
Confirm the engine to warm up for more than 5
minutes. The warm-up period is required for alfowing
the oif to spread throughout the engine and assuring
proper combustion.

CHECKTO MAKE DURING WARM UP OPEATION

1.

Conlirm that the oil pressure builds up. During warm up
operation the pointer should indicate 150kPa{1.5kg/em2) or
mere{at idle). Confirm that the waming lamp goes out.

. Check to ensure that the charge function is good and that the

charge lamp is OFF.
Check the engine for abnormal noise, vibration and odor,

Check for abnormal exhaust emission color.

Check for oit, Water or fuel leaks from the engine.

[0\ CAUTION
Avoid racing the engine, as this could cause malfune-
tions and troubles.
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REVERSE ROTATION OF ENGINE AND STEPS TO
TAKE

If reverse rotation of the engine occurs, no engine oil will be sent
to the various parts of the engine, resulting in seizure and other
major troubles in a few minutes. Even a fire might start because
exhaust gases come cut from the suction side.

How tc distinguish reverse rotation of engine

1. When reverse rotation occurs, the tachometer will remain
stationary. Since the oil pressure toes not rise, the oil pressure
gauge will remain stationary or the warning lamp will not go out
but will continue to light.

2. Since exhaust gases corne out from the suction side, large
knock sound will be produced in the early state of revarse
rotation, and the exhaust gases will be blown out form the air
cleaner, When starting the engine, pay attention to the knock-
ing sound and exhaust gases from the air cleaner.

Steps to take in the event of reverse rotation

1. If the engine is furning in reverse cil-rection, stop the engine
immediately with the engine stop button.

2. After the engine has shut down, check the air cleaner and
intake rubber hose and replace if necessary.

/A\ CAUTION
After warm up operation, start loading the engine.

= Pay altention to all parts of the engine to check
for abnormal noise vibration and odor.

*  Pay aifention to exhaust emission color.

* Pay atiention lo each meter and confirm it from
time to time, The pilot lamps should be OFF dur-
ing operation. if abnormal symptoms are evident,
check immediately. If causes cannot be located
or if correction is hard, call your nearest service
shop.
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OIL PRESSURE GAUGE OR WARNING LAMP

Confirm that the oil pressure is normal and that the warning lamp
is OFF.

Standard indication : 295 to 490 kPa {3 to Skgf/oern?) at rated speed
80kPa{0.8kgf/lcom?) or more at idie or green zone,

When oil pressure is abnormal

When the pointer indicates 49kPa (0.5 kgf/cm?) or less at idle or
200kPa (2.0 kgf/cm?) or less (or red zone) at rated speed or when
the warning lamp lights, the cil pressure is abnormal.

L

. Stopthe engine immediately. Sustained operation could cause

seizure of the engine bearings.

Check for oil leaks. If leaks are evident, correct.
Check the engine oil level. Add if low.

Check the oil filter element for clegging.

Check the oil pressure gauge, lamp or piping.
In this case, the oil pressure should be actually measured with
an oil pressure gauge.

If, after taking tha above steps, the abnormal oil pressure still
persists, consult with your nearest service shop.,

In the following cases the standard oil pressure may not be
indicated, but there is nothing to worry about because the oil
pressure will soon return to normal.

1} When the engine is not hot yat as immediately after
starting, a high pressure may be indicated.
After starting, therefore, do not accelerate the engine but
run the engine at idle until it fully warms up.

2) Aterthe engine has fully warmed up, the engine will have
a low oil pressure at low idle. |f the pressure is more than
98kPa(1 kgffcm®}, there is nothing to worty about.

Propar oil pressure range

DaBgos
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WATER TEMP GAUGE OR OVERHEAT ALARM
LAMP

Check to ensure that the coclant temperature is good and that
the alarm lamp is OFF,

Standard indication : 75°C t0 95°C or green zone.

Proper coclant temperature range

N\

75T g5

I - green Zone

— red Zona

D4BDOY

Overheating

When the pointer exceeds 100°C on a radiator-equipped engine
{er when the pointer enters the red zone) or when the alarm lamp
lights, it indicates that the engine is overheated.

1. Decelerate the engine to an idling speed immediately, and
run the engine at idle until the coolant temperature falls, Sus-
fained operation could cause seizure of the engina.

2, After the coolant temperature has fallen, stop the engine and
check for water leaks, damaged or loose fan belt, and clogged
radiator.

3. Check the coolant level, Add coolant as necessary.

€3 warninGg
* Do not open the radiator cap while tha coolant is
hot. Hot water will gush out and you might get
scalded. Raige the decompression lever of the ra-
diator cap to relieve the pressure in the radiator.
* Do not pour cold water In an overheated engine.
Sudden cooling might cause cracks.



STARTING AND OPERATION

ENGINE STOPPING

If an overheated engine is suddenly stopped without cocling it, &
quick rise in coolant temperature could cause seizure of engine
moving parts such as pistons.

1. After the and of your work, run the engine at idle for about five
minutes before stopping it.

2. Pull out the engine stop button to stop the engine and after

D4B0LE

complete stop of tha engine, depress the stop button to the
original position.

3. Placs the control lever to the stop position.
4. Place the key to *OFF" positioh to remove the key.
5. Set the battery switch to "OFF" position.

/Y\ CAUTION
Leaving the swiich in "ON" position for a long time
wilt result in consumption of the battery due to flow
of useless current.

CHECKS TO MAKE AFTER ENGINE STOPPING
After operation, clean the engine and perform the following checks.
1. Check and correct points found defective during operalion.
2. Check each part for loosensess, damage, oil and water leaks.

3. In winter, remove all coolant unless it contains anti-freeze, if
the coolant is not removed, it will ve frozen ald the crankcase
could be cracked.
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OPERATION IN COLD WEATHER AND HOT WEATHER
OPERATION COLD WEATHER

When the atmospheric temperature is lowered in cold weather, some special attentions should be paid for operation of the
engine.
Observe the following descriptions,

Engine oil

The engina oil bacomes less fluid with decreasing temperature. As this makes it difficult to start the engine, use oil of
viscosity adequate for atmospheric temperature. For selaction of oil of adequate viscosity, see "Lubricant”.

Fuel

1. Astemperature falls, fuel loses its fluidity and good atomization can not be expected. Use therefore, a fuel adequate for
atmospheric temperature. For details, see "Fusel”.

2. Fillthe tank with fuel as much as possible so the air in the tank may come out and lessen the chance of freezing meisture,
rusling, and the difficulty of starting.
Be careful not to et the rain drops and snow flakes come in the tank by fastening the cap fimly.

3. Loosen the drain plug of the tank to drain cut water sometimes so as to prevent moisture in the fuel from freazing.

Battery
1. The battery capacity will decrease as the atmospheric temperature falls, Keep the battery fully charged at all times,
2. It the battery is not to be used during cold weather remove the battery and store it indoors.

3. After battery fluid has been added, or when the specific gravity is very low, charge the battery, as there is danger of
freezing.

Coolant

Add anti-freeze to water o prevent its freezing. For the use of anti-freeze, see "Coolant”.

A\ cauTion
When anti-freeze is nol added to the waler, be sure o open each drain cock of englne crankcase, and radiator
to drain off all coolant afier aperation so that these components may be protected against damage by freez-
ing of the coolant.

Operational precautions

1. Increased oil viscosity and reduced battery performance will result in hard engine starting.
If the engine cannot ba started by the first attempt, allow approx. 15 seconds before making another attempt. Donot operate
the starter continuously for more than 30 seconds. Do not forget to heat the engine before starting.

2. At a very low atmospheric temperature, the oil viscosity may increase to such an extent that heating of the oil pan is
necessary.

3. Warm up the engine sufficiently after start-up.
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OPERATION IN HOT WEATHER

Pay a special attention to coaling system as it is easier to overheat under intense heat.

Engine oll

Choose the engine oil with high viscosity fitting the temperature of climate. See "Lubricant" for selection of oil with suitable
visCosity.

Battery

The battery fluid igvel will fall fast. Check the level frequently and make sure that the fluid level is always near the UPPER
level.

Cooling system
1. Keep the coolant always filled to specified level, and ¢check for coglant leaks.

2. Replace the coolant from time to time to clean up the cooling system. In hot weather, more scale and rust will be formed
in the cooling system{radiator, in particular) and overheating could result. See the cleaning procedure of the cooling
system.

3. Always check for loose fan belt and adjust belt tension as specified.

4. Operational precautions.

1) Pay attention to the water temp gauge and oil preéssure gauge.

2) When engine overheating is evident, da not try to stop the engine abruptly bur run it at idle for a while before stopping
it.

€ waRNING
Do not open the radiator cap while the coolant is hot. Hot water will gush out and you right get scafded. Do
not pour cold water in an overheated engine sudden cooling might cause cracts.
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4. INSPECTION AND MAINTENANCE
LUBRICANT, FUEL OIL AND COOLANT

Pericdicai replenishment and repiacement oil and coolant are the key te the best maintenance, trouble-free perfor mance,
and increase of service life of the engine. Please follow the instructions in this chapter.

GENERAL LUBRICATION INSTRUCTIONS

1. Lubricate every necessary pan as specified in "Periodic check and service chait’.

2. Always apply the oil of optimum viscosity to ambient temperature. In cold weather, use of oo high viscosity ofl can be often
a cause of difficult engine starting.

3. Priorto the lubrication, be sure to clean cil, grease gun, oil fillers, grease nipples, etc. If greasa nipples or other oilfiller parts
are broken or bent, replace them at once with new ones.

4. If excessive leaks are noticed from oil seals or packings, eic., replace the seals or packings at once to stop leaks.

FUEL

Characteristics of diesel fuel for a high speed diesel engine such as cetane number, specific gravity, and viscosity will affect
engine starting, output, consumption, injection system function, knocking noise, and exhausting smoke.

Diesel fuel containing much sulfur will deteriorate engina oil soener, and it requires earlier replacement of engine oil with new
one. Accordingly, it is recommended to use fuel oil with cetane number of 45 or mora of weli-known maker's products for a
high speed diesel engine. Select lower viscosity fuei under low temperaturs.

Handing Fuel

- The injection pump and injection nozzle are precision-built and lubricated by the fusl{gas oil) itsalf,
Therefore, use of fugl contaminated with water or dust may lead to a serious trouble.
Always use clean fuel and pay attention o the following when handling the fuel.

1. After the end of the day's work, fill the fuel tank with fuel to its capacity. This is to expel air from the tank as otherwise the
moisture in the air might condense into water drops which contaminate the fuel. Alse, this gives enough time for dust and
water to be separated and setilad before operation on next day.

2. Store the fuel in a storage tank for at least 24 hours to allow rust and water to precipitate before use.
Use only the supernatant.

3. When filling the fuel tank from a drum, take care net to allow deposit on the bottom to be carried over into the tank.

4. Open the drain plig at the bottom of the storage and fuel tanks occasionally to drain off deposits and water.
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COOLANT

Use soft water with a low impurity content as the coolant. Use of water containing salt, or water in the vicinity of a mine or spa
could accelerate deposit of scale in the water jacket and corrosion of the external surface of the cylinder liner. Use anti-
corrosive in got weather to prevent corrosion and use anti-freeze in cold weather to prevent freezing of the coclant.

[0\ caution
if the coolant in the cooling system contains anti-freeze or anti-corrosive, add a solution of the same concen-

tration as the solution initially put into the system.

Cautions on use and handling of antl-freeze
1. Use a permanent typa anti-freeze,

2. When anti-freeze is o be applied or when anti-freeze is to be replaced by coclant with anti-freeze to comply with the rise
in the atmospheric temperature, wash and clean the cooling systern.

3. The anti-freeze/water mixing ratio depends on the lowest temperature expected. Fill anti-freeze as per the instruction
Manual.

LUBRICANT

The high-speed digsel engines, which are often operated in severar conditions than the gasoline angines, requira the usa of
higher guality engine oil. Use the oil and grease conforming to the specification shown below.

Oil and grease Specifications

" Under norma operating conditions APl CC or higher

Engine ol
Under severe operating conditions for engine with turbocharger API CD or higher

Gear oil APIGL-3 or API GL~4
Brake fluid SAE J1703
Multipurpose type grease NLGL 1 NQ-.1
Cluich shifter grease MIL-G-3545B
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TABLE OF RECOMMENDED BRAND OF LUBRICANT
CATEGORY  [STECIFICATION  \neyyray GULE CALTEX SHELL MOBIL KOREA
ENGINE OIL APICCCD | SINGLE-GRADE | SINGLE-GRADE  |SINGLE-GRADE | SINGLE-GRADE | SINGLE-GRADE
APCLLOIL DIESEL | SUPER DUTY RPMDELO 300 | RIMULA X MOBIL DELVAC
MOTIVE $-300 MOTOR OIL
SUMMER : 30 SUMMER : 30 SUMMER : 30 SUMMER : 30 SUMMER : 30
WINTER : 20W/20 | WINTER : 20W/20 | WINTER : 20W/20 | WINTER : 20W/20 | WINTER : 20W/20
MULTI-GRADE MULTI-GRADE MULTI-GRADE MULTI-GRADE | MULTi-GRADE
APOLLOIL SUPER DUTY APMDELD 400 | RIMULA X MOBIL DELVAG
CUSTOM MOTOR OIL :
WIDE 15W/0 15W/aD 15W/40 DIL 15W/40 SUPER 15W/40
ANTIFREEZE SAEJB14B | APOLLO RADIATOR YUKONG SUPERA | HO YU AF GLYCOSHELL
FLUID COOLANT COOLANT COOLANT PLUS )
BATTERY MS $65-1 RETROLA RUST PROOF MOBIL ARMA 789
TERMINAL TUMRECVET COMPOUND -
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INSTRUCTIONS FOR A LONG PERIOD OF STORAGE

When the engine is to be removed from service for a certain period, proceed as described below and store the engine in a dry
place.

ENGINE STORED AS COMPLETED UNIT READY FOR OPERATION

Run the engine once a week for warm-up to circulate engine il throughout the engine. Prior to firing operation, race the
engine with the starter and ¢heck the oil pressure gauge to confirm that the oil pressure rises.

During warm-up cperation, maintain the engine speed as low as possible.

Accelerate the engine after the coolant has been properly heated.

STORAGE PORCEDURES FOR ENGINE TO BE SHUT DOWN FOR A LONG PERIOD

When the engine is to be removed from service for a definite period, take the steps described below according to the storage
period and place a cover over the entire engine when stored.

Storage peried
Desciption
One manth or less One {o three months threa to six manths Six monts to a year
- Intake system - Intake system
Inside of _ - Cogling system - Cooling system
angine - - Lubricating system
- Fuel system
- External exposed portion
Qutside of - Machined surfaces
enging B - Aluminium parts i -
- Plated parts
- Ajr cleaner
Accessories | Alternator, Glow plug etc. — — —
- Belt
- Battery
/1\ cauTioN
s  When the initlally expecled storage period Is exceaded, take proper sleps according the extended stor-
age period.

*  When the sltorage period exceeds a year, repeat the same steps.
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Inside of engine

1.

Intake system
Remave the air cleaner and crank engine three times at intervals of approx. 30 seconds by the starter without injection of
fuel.

Cooling system
After draining the cooling system, remove the thermostat and blow air into the coolant inlet and outlet to remove the
remaining water as much as possible,

. Lubricating system

Remove the lubricant from the il pan, oil filter, injection pump cam housing and governor housing, filt with antirust oil MIL-
L-21260, and run the engine at 800 to 1000rpm at no load for 10 minutes. Use the antirust fuel described in paragraph (4)
for operation. After operation, remove the antirust oil.

Fuel system
Prior to above-mentioned operation, replace the fuel with an antirust fuel{consisting of 50% gas cil and 50% antirust cil MIL-
L-6448) and distribute the antirust fuel throughout the fuel lines. After operation, remove the antirust fuel.

Qutside of engine

Touch up unpainted portions and apply a thin coat of antirust oil MIL-1.-21260 to the machined surfaces, aluminum parts and
plated parts. Seal off open ports with a paper tape.

Accessories of engine

1. After cleaning air cleaner, spray antirust ¢il MIL-L-644B and seal off open ports with a water proof tape.

2. Clean the inside of alternator, starter with dry compressed air and cover them with a polyethylene sheet or polyethylene

coated paper.

/A cauTION
* Do not use a vinyl sheet.
» Loosen the belt tension.
«  Add distitled water untii the electrolyle level of the battery cormes up higher than normal.
* Charg e the battery fuily, clean the lerminals, and store the batiery in a cool and dry place. Recharge the
battery once a month.
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PRECAUTIONS ON REUSE

An engine warmed-up cnce a week during the storage period presents no problem but an engine stored for a long period
fmore than three months) without warm-up operation must be checked and adjusted as described below before reuse.

1. Apply oil to the liner surface and piston top and manually turn the engine several times.

2. Remove antirust oil from the oil pan, oil filter, injection pump cam housing and governor housing, and pour in the specified
engine oil up to the specified level.
Apply fuel and coolant, too, and bleed the fuel system.

3. Before trial operation, remove the rocker cover, apply oil unsparingly to the rocker arm bearing and push rod {check for
incorrect valve clearance), race the engine three times with the starter, for about 15 seconds at a time, and confirm the ail
pressure of the engine. After starting the engine, allow a sufficient paricd far warm-up to have smooth running of the parts
before placing load on the engine.

4. During trial operation, chack for water and gas leaks due to deteriorate gaskets.
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INSPECTION AND MAINTENANCE
To prolong the life of the engine and maintain top operating con-
dition at all times, it is important that the engine is checked and
serviced at regular intervals.
DdB0de

PERIODIC INSPECTION AND MAINTENANCE

1. The simple inspection and maintenance procedures are sum-
marized below. Have detailed checks and adjustments per-
formed at your nearest authorized service shop according to
the PERIODIC CHECK AND SERVICE CHART shown on the
subsequent pages.

An emergency engine should also be inspected and main-
tained according to the maintenance standard table described
later.

2. Determine the inspection and maintenance intervals by check-
ing the service meter reading.When the engine is operated
under poor or severe conditions, perform inspaction and main-
tenance earlier.

A\ cauTion
After maimtenance operations, be sure to check that
no waste cloth or tool is left behind on or around the
engine,

SAFETY PRECAUTIONS

€) wARNING

* Do not attempt any type of maintenance opera-
tions while the engine is running.

*  Wear safely shoes and goggles as necessary, and
wear clothes suitable for operations. Use the right
tools for the operations.

* Before inspectiong the elecirical sysiem, set the
battery switch to OFF,

s When parts are cleaned in an inflammable oil, use
care to keep out fire,
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INTAKE AND EXHAUST SYSTEM
CHECKING ENGINE EXHAUST EMISSIONS

After the engine has fully warmed up, check the color of exhaust
gas

- Colorless or faint blue : Good

- Black : Bad, showing incomplete combustion.

- White : Bad, showing combustion of oil forced up.

Please note that the exhaust gas which is really colorless or faint
blue will look white due 1o the coldness of winter.

AIR CLEANER

A dirty air cleaner element, if ieft as it is, will decrease engine
output at worst. It will also cause increased fuel consumption,
increase in harmful contents of exhaust emissions and black
smoke.

Dust indicator

On an air ¢leaner with a dust indicator, the time to clean is indi-
cated by a red signal when the element is clogged,. When the
transparent portion of the indicator turns red, Clean or replace
the element regardless of the check intervals. When the element
has bean cleaned or replaced, depress the reset batton at the
top.

Cyclone type
1. Remove the bottom cap and withdraw the element straight.

2. Priortoinstallation, clean the inside of the case and bottom cap
and then slowly insert the element straight.
If the air cleaner is placed in a horizontal position, install the
bottom cap 50 that the assembling direction indicating mark of
the lead valve will be faced upward.

[\ cAuTioN
Make sure that the eiement and bottom cap are se-
curely installed. If it Is loosely Installed, dust wili be
drawn In and the air cleaner will fail to function

properiy.

Reaset button

Window{red signal)

Da B
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Clean element

Every 250 hours or when red signal appears in indicator.

/t\ CAUTION
When the engine is operated in dusty place, shorten the cleaning intervals properly. Clean the element by
either of the foliowing methods, depending on the degree of contamination.

Wing scraw

Element

O-ring
Air cleaner case
Dust indicator

Duust cup

DdBO11

1. [fthe elemant is contaminated with dry dust, claan dust, etc, by
blowing clean compressed air[685kPa(7kgl/cm?) or less] along
the frills from inside the element.

/1\ CAUTION
Do not strike the element, strike it against an object
or allow it to fall.

DaBn12
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2. if black contamination due to ofl smoke, soot or grease and oil
is evident (acyclone type), use an element cleaner to clean the
element.

1} Immerse the element in the aqueeus solution of cleaner
for approximately 30 minutes and shake the element un-
til it is thoroughly cleaned.

2} For higher cleaning efficiency, use water heated to ap-
proximately 40°C.

3) Then, take out the element and rinse it in clean water to
wash out stains and cleaner. [water pressure not to ex-
ceed 270kPa(2.8kgf/cm?)].

4) Let it dry in a well-ventilated place. If it must be dried in
haste, use an electric fan.

.\ caution
*  Dry the element well. Do not use a moist element.
* Since natural drying require a long lime, recom-
mendation is to have a spare element ready.

3. Pul an electric lamp in the cleaned element to check for
damage., If pin holes or thin areas have been discoverad or if
the packing is broken, replace the element with a new one.

4. When the element is cleaned, remove the baffle and clean the
dust cup, too.
To remove the baffle, loosen the wing nut.

D4B013

048014

D4BO1S




INSPECTION AND MAINTENANCE 4-11

LUBRICATING SYSTEM
ENGINE QIL PAN

Replace engine oil

After the first 60 hours and every 250 hours thereafter. {Every
300 hours for the bus air con engine)

On a new engine, be sure to replace the oil after the first 60 hours
of oparation.

DaBOGS

1. After shutdown of the engine, remove the drain plug of the il
pan to remove the oil while it is still hot. At the same time, the
oil in the oil filter should also be removed.

2. installthe drain plug and pour in fresh engine oil [AP1 CC or API
CD] from the oil filler port up to the FULL mark on the level
gauge.

3. After running the engine at idle for several minutes, check the
ail level.

Oll quantity

Oil pan - 4.2¢
Oil filter : 0.7¢
Qil cooler : Approx. 0.5!

N\ caution
* A baby contaminated or deterlorated oll should
be replaced regardiess of the replacement
intervals.
* HReplace the oil filter element replacement of oil.
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CIL FILTER

The oil filter in use is pull-flow and by pass type.

Replace element

- Every 500 hours : EXCAVATOR, S/LOADER
- Every 600 hours : BUS A/CON

/1\ cauTiON
« [If the oil fliter alarm lamp is ON, replace the ele-
ment immadiately regardiess of the replacement
intervals,
+  The efement cannot be washed and reused.

1. Remove the cil filter by turning it counter clockwise(lf hard, use
a filter wrench).

2. To install the filter, appty a thin coat of engine oil around the
packing.

3. It the element only has been replaced without replacing the
engine oil, replenish approximately 2.3 lit, of engine oil and
check the oil level.

4, After installation, thoroughly wipe away spilt oil, start the
enginse, and check for oil leaks from the packing.

A\ cAuTion
If a spiit ol on the engine is left as it is, there is dan-
ger of a fire. Make sure that the spilt oif is thoroughly
wiped away.

Packing

Qil filter

/

Filter wrench

D4B01G
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FUEL SYSTEM
BLEEDING OF FUEL SYSTEM

The fuel system should be bled to remove air described below if
the fuel supply is exhausted during driving, when the fuel filter is
replaced, or if the engine is not used for a long time.

1. Loosen the air plug at the top of the fuel filter.

2. Pump the hand pump until there are no more bubbles in the fusl
coming out of the air plug. When doing this, place a cloth
around the air plug to prevent the escaping fuel from spewing
about.

3. Tightenthe air plug when there are no more bubbles in the fuel.
4. Continue pumping until the hand pump becomes stiff.

5. Finally, check to be sure that there is no leakage of fuel.
If in doubt, consult your nearest authorized HYUNDAI dealer.

€) WARNING
* Do not smoke or have any other open flame near
the Engine while bleeding the fuel system.
¢ Be sure to carefully clean away any fuel! which
spllied onto nearby parts coming out of the air
plug, because such accumulations of fuel might
ignite and cause a fire.

Dasoy
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REMOVAL OF WATER FROM THE FUEL FILTER

If the warning lamp illuminates during driving, it indicates that
water has accumuiated in the fuel filter. If this ocours, remove tha
watar as described below.

1.
2,

Loosen the drain plug at the bottom of the fuel filter.

Operate the hand pump slowly 6 or 7 times in order to force the
water out through the drain plug.

Tighten the drain plug when water no longer comes out.

Loosen the air plug and bleed the air. {Refer ic "Bleeding the
fual system".)

Check to be sure that the warning lamp illurminates when the
ignition key is turned to "CN", and that it goes off when the
engine is staried.

If in doubt, consult your nearest authorized HYUNDAI dealer,

€ WARNING
* Do not smoke or have any other open flame near
the engine while bleeding the fue! system,
* Be sure o carefully wipe away any waler drained
out in this manner, because the fuel mixed In the
water might be ignited and result in a fire.

Drain plug

D4BCD
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COOLING SYSTEM
— Radiator cap
COOLANT
Crankcase drain kock
Replace coolant and clean system Every 500 hours {right side} 7.5
Scale and rust are engine water jacket in the course of time, Clean
the radiater and water jacket to remove scale and rust as they
cause reduction of the cooling efficiency. Also make sure that the
system is cleaned if the coolant contains anti-rust or anti-freeze. Radiator drain cock
When cleaning the system, heat the coolant to 90°C or higher DeBO20

and keep the engine idling.

If the water temperature is lower, the thermostat is closed to shut
off flow of the coolant to the radiator, making it impossible to clean
the system thorcughly.

1. Open tha radiator cap and open the drain cocks of the engine
crankcase and racliator to remove the coclant.

2. Close the drain cocks and pour in coolant, Run the engine until
the coolant is heated to about 80°C.

3. lithere is considerable scale or rust, pourin a cleaning solution
and run the engine until the solution is heated to about 0°C.

4. Continue to idle the engine far about 30 minutes.

5. After stopping the engine, open the drain cocks of the angine
crankcase and radiator to drain off the coolant complately.

6. Close the drain cocks and pour in coolant to rinse the system
thoroughly. Rinse until dirty water no longer runs out.

7. Use soft water as the coolant and fill until it flows out from the
overllow pipe.

8. After filing the coolant, run the engine for a while. After
stopping the angine, check the coolant level and replenish if
necessary. This rechecking of the coolant level is necessary
because the coolant level will fall after initial operation as a
result of air from the system.

/t\ cAUTION
* lse soft waler, use of well water or river water
may cause scaling or rusting.
* Add anti-corrosive {o waler in hot season to pre-
vent corrosion and add antifreeze in cold season
lo prevent freezing of the coolant,
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ADJUSTMENT OF V-BELT

If the V-belt is lpose, adjust by the following procedures.

/1\ cAuTION
« After adjustment, firmly tighten the bolis and nuts.
i the V-belt is too tight, damage to the V-bell and
bearing will result.
¢ Keep the V-belts free from oil and grease.
+  When the pair of V-belts need replacing, make sure
that both are replaced with ones.

Fan and alternator drive V-belt

Slightly loosen the aiternator mounting bolt and adjusting bolt,
then move the alternator to right or left.

ELECTRICAL SYSTEM
BATTERY

Pay attention to the following when handling the battery.

1.

The battery fluid is a dilute sulfuric acid solution. Be caraful not
to allow the fluid to come in contact with eves, skin, clothing and
metal surfacs. If the fluid has come in contact with tham, wash
it out immediately with water.

The battery is emitting inflammable hydrogen gas. Avoid using
fire near the battery.

. Whenthe baltery is inspected or charged or when the glectrical

system is serviced, the starter switch should be setto OFF and
the negative terminal of the battery disconnected beforehand
for safety's sake.

When the battery is removed, make sure that the negative
terminal is disconnected first. When the battery is installed, the
negative terminal sheuld be connected last.

Prassure : approx. 88n(10kgf}

Mounting bott

Watar pump
10~13mm
Alternator
Grank shaft
DaBg21
Adjusting bolt

D4BOZ2
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Check for fluid level
Every 125 hours {or every two weeks : every week in summer]

1. The fluid level should be between the "UPPER" and "LOWER"
levellines. Ifthe level is below the "LOWER" lavel line, add fluid
or distilled water up to the "LOWER" level line. '

/1\ CAUTION
Some batieries have only one level fine, which de-
notes the "LOWER" level.

2. Asfor abattery which has ne level lines, the lavel should be 10
to 15 above the battery plates. Add fluid until the fluid level
reaches the lower surface of the case.

/Y\ CAUTION
Make sure that fluid is added before charge (before
operation). In cold weather, there is danger of freezing.

Inspection of battery terminals Every 250 hours

Check the terminals for looseness. If contamination or corrosion
is evident, clean.

1. Ifthere is white power on correded terminals, wash away with

warm water.
Badly corroded terminals should be polished with a sire brush

or sandpapetr.
/¥ CAUTION

Tighten the vent caps to prevent entry of foreign sub-
stances into the battery cell.

2. Aftercleaning, apply a very thin coat of grease tc the terminals.

DaB023

Corragt lovsl range
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Q WARNING

* In case of acid contact with skin or eyes, flush
immediately with water for 2 minimurm of 15 min-
ules and get prompt medical attention.

» Batterfes normally produce explosive gases which
can cause personal Infury. Therefore, do not al-
low flames, sparks or lighted substances fo come
near the battery.

* Remember that hydrogen gas in the battery cell
is flammable and explosive.

* Do not recharge the battery with the battery cable
connected.

/1\ CAUTION
Batltery efficiency is reducing at cold temperaiure.
Separate and store the battery indoor
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5. PERIODIC CHECK
ROUTINE CHECK

Routine checkup is owner's daily inspection of vehicle before operating engine. This is the minimum inspection for safety
driving and owner's responsibility. The required inspections are listed below.

Check item

» Have any repairs or vehicle maintenance performed.

+ Check engine cil and coolant level.

+ |sn't there any water or oil leakage.

» Check driving belt for tension and damage.

» Inspect emission system for gas color and toxic gas emission,

» Check fuel level and nomal starting.

PERIODIC CHECK

Engine performance is decreased as time goes by and operation lime is ingreased. Follow the recommended maintenance
schedule and owner maintenance checks found in your vehicle scheduled maintenance guids to get a long vehicle's life and
avoid sudden breakdown.

Hyundai genuine parts are designed and buiit o provide the best performance in your vehicla. If your engine requires
professional service, your dealership or service center can provide the necassary parts and service with special information
and equipments. If your claim is caused by using non-Hyundai genuine parts or servicing at places not recommeanded, your
warranty is not available.

A\ cauTion
* Improper mainienance may cause your vehicle's damage, Maintenance methods described in this manual
are refatively aasy to follow. But remember that your claim caused by imptoper owner's mainfenance Is
not covered with warranty. If you are not understood methods and procedures compleiely, please ask
service to Hyundai dealership or service cenier.
= Never spray the engine with water; as damage o electric system may oceur:

€3 warniNG
Be especially careful when Inspecting or servicing your vehicle not fo cause dangerous aceident.
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PERIODIC CHECK

PRECAUTION

1.

2
3

Park the vehicle en a flat ground.

. Turn the key to LOCK or ACC.

. Turn off the engine and remove the key.

4, Work in a well-ventilated area.

5

Disconnect the (-) terminal from the battery before maintenance.

/N cauTION
Be sure that the fuse and main fuse wirings are not dewn during working in the ignftion cable and electric
wirings.

WARNING

&+

To reduce the risk of personal infury, make sure the engine is cool before inspecting the engine.

Do not work on a vehicle with the engine running in an enclosed space, unless you are sure you have
enough ventilation not to be intoxicated with emission gas

When the engine is running, keep loose clothing, fewelry or long hair away from moving parts.

Keep aif lit cigarettes, open flames and other lit material away from the battery and all fuel related paris.
Take care when connecting (-) terminal to the battery. Do not misconnect (<) terminal 1o (+) cable or (+)
terminal to (=) cable because it can cause fire.

Disconnect the (=) terminal from the batlery before working in the batlery, Ignition cable, and wirings
because you can receive electric shock.

Cooling pan can be electrically operated without engine running. its operation can cause sericus injury.
Therefore necessarily remove the key except that the engine running is required.

The following maintenance schedule describes the specific pericdical inspections and maintenances.

1.
2

The following schedule is for the engine used regularly,

Maintenance and majintenance times are based on service meter instructions. Standard maintenance and maintenance

intervals are based on standard driving conditions. If the mileage is more than the normal state, consider it

The following schedule does not contain accessories attached not to the engine.
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PERIODIC CHECK AND SERVICE CHART

Symbols O : Check, adjust or lubricate
® :Replace cil, grease or element

Preoperational| Every | Every | Every | Every | Every | Evary
Check and service item {every 10 | &0 125 250 500 1000 | 7000 Remarks
hours} | hours | houwrs | hours | hours | hours | hours

Starting condition and noise @]

Low speed and acceleration O
{rated) condition

Exhaust condition

Engine Cylinder head, manifoid and

+ Applicable to
General mounting bracket installation *0 ©

new engine only

Compression pressure O

+ Applicable to

" X
Yalve clearance O O new engine only

Inspection of

Timing belt L J 4000hour

Cil leaks O

Damaged hosa O

Check oil for
Lubrica- contamination and Q
Engineg | quantity
oil pan

tion
system

® * On new enging, be
Replace ail Ly sure {o replace.
(300H) (engine oil}

e d
Oilfiter | Replace (600H)

Fuel leaks (Check hose for dam- o
age and detanioration)

Fuel filter  Replace ]

Injection pressure and spray con-

Fuel dition of injection nozzle &

system

Injection tirning G

Check and clean prefilter o
{gauge filter of strainer)

Discharge water and sediment
from inside fuel tank o

*{ ). Replace bus air con engine
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Symbols O : Check, adjust or lubricate
® : Replace oil, grease or element

Precperafionall Ewvery  Every Every Every | Every
Check and service item {every 60 125 250 500 1000 Remarks
10hours) | hours hours hours hours hours

Water leaks{check hose damage

and deterioation) O

o Be sure t0 clean sys-
Replace coolant and clean systam tem before and after
use of antifreeze

, Loose or damaged V-bett O
Cooling
system Damaged fan, mounting condition of
fan O
-{ Water guantity O
Radiater Cap function
Clogged and damaged core O
: Every twao weeks, but
Electrolyte quantity O every wesk in sum-
mer
Electri- | Batery | Specific gravity of 5
cal electrolyte
systam Connected condition o
of terminals

Loose electrical wiring connections o
and loose or damage insulators

TROUBLESHOOTING

Do your best to find trouble in iis earliest pessible stage and cor-
rect the trouble before it develops into major trouble.

When symptoms not covered in the following tables are evident,
when frouble persists even after correction and when troubles
{marked with asterisk* in the table}, are not readily corrected,
please contact nearest services chop for repair, informing of the
condition of troubles.

D4B026
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Trouble

Prabable cause

Correction

. Enging does not run
when srarter swilch is
turned on (starter does
not turn or turns only
slowly)

« Battery switch is turned off

Turn on battery switch

« Disconnected, loose or corroded battery terminals

¢ Earth cable disconnected

« Battery capacity insufficient or discharged battery

Connect securely

» Engine oil viscosity inadequate

. Engine does not run
whien starer switch is
turnad on (starter runs
but engine does not
start)

» Empty fuel

Replenish fuel

« Clogged fuel filter

* Air trapped on fual system

. Defective preheating system

Check and correct

« Clogged air cleaner

. Engine stops when
operated at a low speed

« Idling speed too low

Adjust

« *Incorrect valve clearance

Chack and correct

= Clogged fuel filter

« Glogged air cleaner

. Insufficient engine output

+ Clogged air cleaner or air leaks

. Clogged fuel filtar

+ “Incorrect valve clearance

Check and comrect

» *Clutch slipping

Check and correct

. Black or dark gray
exhgust gas

» Clogged air cleaner

» “Incorrect valve clearance

Check and correct

. Excessive fuel con-
sumption

» Fuel laaks

Check and correct

= Clogged air cleaner

+ *Clutch slipping

Check and correct

. Excessive engine oil
consumption

= Improper oil
= High oil level Adjust to FULL mark
« Qil leaks Check

= Qil replacement intervals toe long

» [nsufficient warm-up operation

Warm-up until coolant is heated to approx 60°C

. Oil pressure too low

» Low engine il laval

Replenish to FULL mark

« lmpraper engine ¢il viscosity

+ Broken pipe or oil leaking from connecticn

Chack oil pan and oil pipe for damage and oil leaks

» Clogged ail filter

= Low coolant level

= Clogged radiator front surface

Clean

. Engine overheating

» Loose or broken V-belt

» Rust or scale in coolant

« "Defective thermaostat

Check and replace

¢ Disconnected, loose and corroded battery terminals

10. Battery runs down

frequently

s | ow battery fluid level

» Loose or broken V-helt

" Defective Battery

replace
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6. MAIN SPECIFICATIONS

D4BB
ITEM ENGINE MODEL
N/A
Type Water-coolad, 4-cycle diesal, SOHC
Me. of cylinders-amangement 4-|n-line
Bore x stroke 91.1mm x 100mm
Total displagement 2607ce
Combustion chamber type Swir!
compressien ratic 22:1
Firing crder 1-3-4-2
Turning direction Counter clock wise as viewed from flywheel
Engine dimansions {mm}) J7L7x598x 648 | 931.6 x652.2 x648.0 | 7554 x 486.0 x 648 206.4 x 632 x B23.5
{total length x total width x total height) {Bus air con} fFork [ift) {Skid lcader) (Generator)
Waight - 200kg
T Fuel B Diesel fuel oil {cetane number 45 or more)
Fuel injection pump Bosch type VE
Governor Variable Speed Control
Injection nozzle Hole type
Lubrication system Geared pump pressure feel type
Engine il CGC or better
Cooling systam Forged circulation by centrifugal pump
Starter 12v-2 2KW(Fork lift, Skidloader, Gnarator) | 24\V-5KW(Bus air con engine)
Alternator 12¥-65A(Fork lift, Skidloader, Gnerator)
D4ABB T/C
ENGINE MODEL
ITEM
TURBO CHARGER
Type Water-cooled, 4-cycle diesel
M. of eylinders-arrangement T __4-|_|:|Iné— T T
Bore x gtroke 91.1mm x 100mm
- Total displacement 2607ce
[ Combustion chamber type T Swiri
compression ratio 22:1
Firing order 1-3.4-9
Turning direction Counter clock wise as viewed from flywhesl
Engina dimensions (mm} 12 x 848 x 784
{total length x total width x total height)
Weight 215kg
Fuel Diessl fuel il (cetane number 45 or maore)
Fuel injaction pump Bosch type VE
B Governor Variable Spead Control
Injection nozzle Hole typa
Lubrication system Geared pump pressure feel type
Engine oil : CF or better
Cooling system Fored cireulation by centrifugal pump
Starter 12V-2 2KW
Alternator T 12V-B5A
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D4BF
TEM ENGINE MODEL
D4BF
Type Water-cooled, 4-cycle diesel, SOHG
No. of cylinders-arrangement 4-In-line
Bore x stroke 91.1mm x 95mm
Total displacement 2476ce
_C_inmbusticn chamber type Swirl
compression ratic 21:1
Firing order 1-3-4-2
Tun_-.ing dire_c_:ft_i_on Counter clock wise as viewed from flywheel
Engine dimengions {mm} ‘ 717 x 629 % 736
(total length x fotal width x total heignt)
Weight 204 .8kg
Fuel Diesal fusl il {cetans number 45 or more)
Fuel injection pump Bosch type VE
Governor Variable Speed Control
Injection nozzle Hole type
Lubrication system Geared pump pressure feel type
Engine oil CF or better
Cooling system Fored circulation by centrifugal pump
Starter 12V-2.2KW
Alternator 12V-65A
/A cauTion
1. Only standard specificatlons are shown in the above.
2. The specitications are subject to change without notice.
SERVICE DATA
Check ltem Value
*  Oll quantity
- Qilpan Approx 5.4/
Approx 4.2¢
- Oil filter Approx 1.21

*  Oll pressure
- At rated speed
- Atidling speed

3-5kgfem? {295-490kPa)
{.8kg/ocm? (80KkPa) or more

* Cooling water quantity

at about 98N(10kgf) of force

- Orly engine proper Approx 3.9/
*  V-belt tension
- Belt difiection when middle of belt is depressed 10~ 13 mm
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FORWORD

We would like to express our sincere gratitude to the patrons who have given us unwavering encouragement.
This manual covers shop manual and parts catalog in one volume for an easy reference of parts list, as

well as contains the accurate and efficient service procedures for HYUNDAI D4B industrial engine,

This manual includes specifications, troubleshooting, removal, installation, disassembly and assembly in

each group and presents component illustrations and descriptions for an easy reference.

Accordingly, thoroughly read this manual, rapidly purchase the required parts and service the engine in
proper methods to extend its life and benefit.

Improper service methods and procedures may shorten the engine life resulting from its low performance.
Hyundai genuine parts are designed and built to provide the best performance in your engine. If your claim
is caused by using non-Hyundai genuine parts or servicing at places not recommended, your warranty is

not available.

Hyundai Motar Co., Inc. makes efforts to-enhance quality and build better parts and servica data for you.
We want to assist you in every way possible with this manual and your purchase of HY UNDAI engine is
highly appreciated.

March 2004

Hyundai Motor Co., Ing,
Industrial Engine Davelopment Team
(TEL 82-52-280-8221 ~B223)

Q.E.M Parts Export Team
{TEL 82-2-746-0291-0299)

NOTE: Contents and specifications are subject to change according to design changes without notice.






IMPORTANT SAFETY NOTICE

Appropriate service methods and proper repair procedures are essential for the safe, reliable operation of all en-
gines as well as the personal safety during work, This manual provides general directiens for the efficient service
methods and procedures.

There are numerous variations in procedure, techniques, tools and parts for servicing engines, as well as in the skill
of the individual technician.

This manual cannet possibly anticipate all such variations and provide advice or cautions as to each.

Accordingly, anyone who departs from the instructions provided in this manual must establish that he comprises
neither his personal safety nor the vehicle integrity by his choice of methods, tools or parts.

NOTE : Information needed in reference 10 a repair service.

& CAUTION: Information about an activity that could cause damage 1o the vehicle.

9 WARNING : Information about an activily that could cause Injuty or damage to the driver, occupants or
repairman.

The following list contains sorne general warnings that you sheuld follow when you work on an engine.

B Always wear safety glasses for eye protection.

W Be sure that the ignition switch is always in the OFF position, unless otherwise required by the procedure.

B Operate the engine only in a well-ventilated area to avoid the danger carbon monoxide poisoning.

B Kesp yourself and your clothing away from moving parts when the engine is running, especially the drive bait,
|

To prevent serious burns, avoid contact with hot metal parts such as the radiator, exhaust manifold, tail pipe,
catalytic converter and muffler.

Do not smoke while working on an engine.

Te avoid injury, always remove rings, watches, loose hanging jewelry and loose clothing before beginning to
work on an engine.

B Keep hands and cther chjects clear of the radiator fan.
The fan can be operated with the ignition key in the OFF position. Therefore necessarily disconnect the radiator
fan motor connector.
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1. OVERALL
1) ENGINE

Cylinder head is made of aluminum alloy and combustion chamber is a swirl type.

Valve is & SOHC type and the camshatt is operated by the Cog type timing belt.

Cylinder block is made of spectal cast iron and dry cylinder liner is press-fitted in the cylinder. Water jacket is a Siamese type
and piston is made of aluminum alloy and connected with connecting rod by full floating piston pin.

Oil ring no.1 of the piston ring is made of steel, no.2 of special cast iron, piston ring no.1 of barrel face, no.2 of taper face and
oil tring of bevel cutter and coil expander is attached.

ENGINE ASSEMBLY

KDABEBO1A

Crankshatf! is made of forged steel and supported with main bearing. Pulley attached with torsional damper is installed in the
front of crankshaft and flywheel in the rear of it. Silent shaft is installed to both ends of the cylinder block, operated with cog
belt and rotated at a double speed of crankshait.
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GENERAL

Timming belt train

KD4BB02A
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2) LUBRICATION SYSTEM

Itis a forced lubrication system and the forced il by the oil pump is sent to the enging compartment through the oil cooler and
oil filter as shown in the illustration and directly operated by the crank shaft.
Maximum oil pressure is controlled by the reducing valve.

Rocker arm shaft

Camshaft
Main
passage
Qil filter
To oil pan Left silant shaft
%
=
= J
O . ,

Reduing pressure Crank shaft

Vacocum pum
pump Right silent shaft

Il

Qil jet

KD4BB03A
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Qil filter is a combined type and full flow filter and bypass filter are built in it. The bypass filter in the full flow filter uses a thick

multi-fiber media to filter dirt (soot).
If oil enters the oil filter, filtered oil from the fult flow fllter passes through the main passage and the filtered il from the bypass

filter returns to the oil pan.

Bypass filter

Ll e il it il

Ly

Gaskat

Flow filter
From oil pump

wwmlpe- Tty 0l pan

— ———> To main passage
=¥

Valve

KEDABBO4A
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3) COOLING SYSTEM

Engine is cooled with the circulated coolant forced by the water pump.
This illustration shows the flow of coolant.

ngin
Cold e gine From heater

N

To heater

Water pump

ulml Water pipe
~

i From heater
Hot engine S I

Heater

Water pump :
g ﬁl\ Water pipe
o

>
LN

KO4BE05A
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2. ENGINE INDENTIFICATION NUMBER
1} ENGINE IDENTIFICATION NUMBER LOCATION

The engine identification number is stamped on the right front
side of the top edge of the cylinder block.

Engine
identification
rumber

2) DESCRIPTION OF ENGINE IDENTIFICATION

KAXDO10G

NUMBER

D 4 B B 2 000GCGOD
rr 1t 1t 1 [
D @ @ @ Gy ®

D Engine fuel

D : diesel

@ Engine range
4 ; Inline 4 cycle 4 cylinder

@ Engine development order
B : 4D56

@ Engine capacity
F:2476 cc TG
H: 2476 cc TCI
B: 2607 cc NA

& Production year
- 12001
- 22002
- 3:2003
4: 2004

® Engine production sequence number
Q00000 ~ 995999
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3. TIGHTENING TORQUE TABLE OF STANDARD PARTS

Bolt nominal Pitch Torque (kg - m) |
diameter (mm) tch (mm) Head Mark 4 Head Mark 7
— o | =
] o i @0 QL
EADAQ1OR EADAOIOS EADAOIOT EADAOTOU
M5 0.8 0.3 ~04 0.5~ 0.6
M6 1.0 05~ 06 0.9~ 1.1
M8 1.25 12~15 20~25
M10 1.25 25~3.0 40~50
M12 1.25 3.5~45 6~8
M14 1.5 75~85 1214
NOTE

1. The torques shown in the table are standard values under the following conditions.
. Nuts and boits are made of steel bar, and galvanized.

. Galvanized plain steel washers are inserted.

. All nuts, bolts and plaln washers are dry.

2, The torques shown In the table are not applicable,

. When spring washers, toothed washers and the fike are inserted.
. if plastic parts are fastened,

. If self-tapping screws or self-locking nuts are used.

3. N you reduce the torgues in the tabie to the percentage Indicated below, under the following conditions,
it wilt be the standard value.
. if spring washers are used : 85%
. If threads and bearing surfaces are stained with olf ;: 85%
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4. LUBRICANTS CAPACITES

Description Capacities Spacified oll
Qil pan 0.7!
o Oil filter 05! Above APl CD or SG
Engine oil P 05 1 {(10W/30 or 1500W/40)
Total 0.71
Coolant Antifreeze for aluminum
/N CAUTION _
For the best performance and maximum protection of all types of operation, seisct only those lubricants
which :

1. Safisfy the requirements of the API classification.
2. Have the proper SAE grade number for expected amblent temperature range.Lubricants which do not
have both an SAE grade number and an AP! service clasification on the container should not be used.
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5. SPECIFICATIONS
Description Specification Limit
Type Diesel angine
Number of cylinders 4
Valve system QHC
D4BB D4BF, D4BH
Total displacement
2607cc 2476ce
Cylinder bore 91.1 mm 91.1 mm
General Cylinder stroke 100 mm 95 mm
Comprssion ratio 22 21
intake valve
- QPEN 20°BTDC
- CLOSE 48° ATDC
Vaive timing
Exhaust valve
-~ OPEN 54° BTDC
- CLOSE 22° ATDC
Firing order 1-3-4-2
Flatness of gasket surface 0.05 mm 0.2 mm
Flatness of manifald mounting surface 0.15 mm 0.3 mm
QOwerall height 94.0 ~ 84.1 mm
Oversize of valve guide hole
. . 0.05 13.050 ~ 13.068 mm
: Rewark dimensions
Cylinder head
(both intake and exhaust) 0.25 13.250 ~ 13.268 mm
0.50 13.500 -~ 13.518 mm
Oversize rework dimen-
sions of intake valve seat 0.30 43.300 ~ 43.325 mm
hole 0.60 43.600 ~ 43.625 mm
Oversize rework
dimensions of exhaust 0.30 37.300 ~ 37.325 mm
valve seat hole (.60 37.600 ~ 37.625 mm
Cam heiaht Intake 37.05 mm 36.55 mm
g Exhaust 37.05 mm 36.55 mm
Camshaft Journal Q.0 29,935 - 29.950 mm
Qil clearance 0.05 ~ 0.08 mm
End play - C.1~0.2 mm
I.D 18.910 ~ 18.928 mm
Rocker arm

Aocker arm - to -guide clearance

0.012 ~ 0.050 mm
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Description Speciflcation Limit
0.D. 18.878 ~ 16.898 mm
Rocker shaft
Length 451.5 mm
Intake 136.5 mm
O | th
verieng Exhaust 136.5 mm
Intake 7.960 ~ 7.975 mm
Stem diameter
Exhaust 7.930 ~ 7.950 mm
Valve Fage angle 45° - 45°3 0"
Thickness of valve head Intake 2 mm 1.0 mm
(Margin) Exhaust 2 mm 1.0 ram
Stem-to-guide clear- Intake 0.03 ~ 0.06 mm
ance Exhaust (.05 ~ 0.09 mm
Free height 49.1 mm
Valve spring toad/Installed N - kg/mm 276/40.4
height Qut-of squareness Max 2°
Intake 71 mm
Over length
Exhaust 74 mm
_ .D. 8.000 ~ 8.018 mm
Valve guide
o.D. 13.06 ~ 13.07 mm
Press temperature Ordinary temperature
Seat angle 45°
Valve seat Valve contack widht 0.9~ 13mm
Sinkage 0.2
Right
- Front 18.300 ~ 18.467 mm
] - Rear 42.975 ~ 42.991 mm
Journal diameter
Silient shaft Lett
- Front 18.959 ~ 18.980 mm
- Rear 49975 ~ 42,991 mm
Front 0.02 ~ 0.06 mm
Qil clearance
Rear 0.05 ~ 0.08 mm
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Description Speclfication Limft
0.D. 790 ~ 79.2 mm
TC NA
Piston-to cylinder clearance 0.04 ~ 0.06 0.03 ~ 0.05
Piston No. 1 ring 2.601 ~ 2.603 2,02 - 2.04
Ring groove width No. 2 ring 2.100 - 2,102 207 ~2.08
Qil ring 4.0 ~ 4.035 3.01 ~3.035
No. 1 ring 0.35 ~ 0.50 0.25 ~ 0.40 0.8 mm
End gap No, 2 ring 0.41 ~0.54 0.45 - 0.60 0.8 mm
Piston ring Qil ring 0.25 - 045 0.20 ~ Q.40 0.8 rmm
Ring-to-ring No. 1 ring 0.056 ~ 0.076 0.03 - 0.07 0.15 mm
groove No. 2 ring 0.046 ~ 0.066 0.08 ~0.12 0.15 mm
Clearance Oil ring 0.02 ~ 0.065 0.02 ~ 0.065 0.1 mm
Piston pin 0.D. 28.994 ~ 29.000 mm
Big end center-to small snd center length bend 157.95 ~ 158.05 mm
Connecting rod Bend 0%
Twvist 0.1
Bing end side clearance 01 ~025mm
End play 0.05 ~ 0.18 mm 0.2 mm
Journal O.D. 66 mm 0.3 mm
Pin Q.D. 53 mm
Out of roundness of journal and pin 0.05 mm lass than
Qut-of taper of journal and pin 0.015 mm less than
Oil clelarance of journal 0.02 ~ 0.05 mm 0.1 mm
Crank shaft Oil clearance of pin 0.02 ~ 0.05 mm

0.25 U.S. 65.735 ~ 65.750 mm

Journal 0.50 U.S. 65.485 ~ 65.500 mm
0.75 U.8. 65.235 ~ 65.250 mm

0.25 U.S. 52.735 ~ 52.750 mm

Pin 0.50 U.S. 52,485 ~ 52.500 mm
0.75 U.S. 52.235 ~ 52.250 mm
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Description Specification Limit
0.0 91.10 - 91.13 mm
Cylinder biock Flatness of gasket surface 0.05 mm 0.1 mm
Overall height 318.45 ~ 318.55 mm
Flywheel Run out 0.13 mm 0.13 rmm
Inner gear 0.22 ~ 0.35 mm 0.5 mm
Tip clearnace

Outer gear 012 ~ 0.22 mm 0.4 mm
Oil pump Body clearnace Side clearance 0.04 ~ 0.10 mm 0.15 mm
Inner gear 0.03 ~ 0.09 mm .15 mm

Side clearance
Outer gear 0.12 ~ 0.22 mm 0.30 mm

Cooling system

Cooling system

Water-coocled forced circulation system

(rive Belt

V Belt

Water pump type

GCentrifugal impeller

Fan clutch type

Bimetal thermostat type

Thermo type Wax type
Coolant temperature gauge unit Thermister type
Thermo switch(113°C, Afcon) Thermister type
Drive belt 10 ~ 13 mm
Valve openin
pening 76.5+2°C / 824 2°C
temperature
Thermostat Eul -
ulley openin
temperature
Repeat amount 8 or not less than
Coulant tempera- CO-O|am temperﬁture 905 - 117'552 ﬁDOC

ture gauge unit gauge element

21.3 ~26.32 115°C

Resistance Glow control 22.3 - 27.3k2 1-20°C
slament 2.92 ~ 3.58kQ2 f20°C
Intake & Air cleaner Paper filter type
Exhaust Muffler Expansion resonance type
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6. TORQUE SPECIFICATIONS

Deseription Standard (kg - m)
Cran@aﬂ pulley bolt 17 ~19
Crankshaft sprocket bolt _ 65~75
Timing belt tensioner bolt 22-30
Injection pump sprocket nut 8-9
Silent shaft sprocket nut 3.4-40
Timing belt tensioner “ B~ nut 22~30
Rocer cover bolt 05-~07
Rocker arm shit bolt 1.9~241
Cold engine 105-~11.5
Cylinder head holt B
Hot engine 11.5~12.5

Oil pan bolt c6-~08
Oil pan drain plug -8
Front case bolt (upper, lower) 1.2~1.5
Silent shaft driven gear bolt 3.4 ~4.0
Silent shaft plug gap 20-~27
Silent shaft gear cover bolt 15~18
Connecting rod cap nut 45~48
Flywhee! bolt 13~14
Crankshaft bearing cap bolt 7.5-~85
Silent shaft chamber cover balt 05-~07
Qil reliet valve plug 3.0~45
Qil pump cover boit 09~14
Qil prassure switch 08-1.2
Qil filter bracket 12~-15
Qil cooler by-pass valve 50 ~6.0
Qil jet check valve 3.0~35
Water pump bolt 12-~1.5
Water pump pulley bolt 1.0-~1.2
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Deseription Standard (kg - m}

Water outlet fitting attaching bolt 1.0-1.3
Coclant tempaature gauge unit 3.0-4.0
Thermo switch {113 0.9
Alternator brace bolt 12~15
Adijust rocker arm 1.2~1.5
Alternator support bolt nut 20~25
Intake fitting bolt 1.0~13
Intake manifold bolt 1.5~20

M6 08°1.0
Heat protector bolt

M3 1.2~-1.5
Qil return pipe bolt 08-~10
Exhaust fitting nut 50~70
Turbo charger nut 50~70
Exhaust manifold nut 1.5~20

SEALANTS
Description Sealants Amount
Half circle packing 3IM ATR P/No. 8660 or equivalent As required
Qil pan gasket 3M ATR P/No. 8660 or equivalent As required
Coolant gauge unit 3M nut rocking P/No. 4171 or equivalent As required

Thermo switch {113°, Ajcon)

Threebond No.2440 or equivalent

As required
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7. SPECIAL TOOLS

Tool (Number and name})

lllustration

Use

Silent shaft bearing puller
{09212-43100)

B1243100

Removal of silent shaft rear bearing

Silent shaft bearing installer
{09212-43200)

B1243200

Installation of silent shaft rear bearing

Bearing installer stopper
{09212-43300)

B1243300

Removal of Right silent shaft raar bear-
ing

Crank shaft front oil seal installer
{09214-32000)

B1432000

Installation of crankshaft front oil seal

Crankshaft front oil seal quide
{09214 - 32100)

B1621100

Guide for installation of crank shaft front
oil seal

Connecting - rod small - end busing
replacement tool
{09214-43000)

B1443000

Replacement of connecting - rod small -
end bushing

Camshait oil seal installer
(09221-21000)

EGLAGD2

Installation of camshaft cil seal
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Tool {(Number and name) lllustration Use
Cylinder head bolt wrench Loosening and tightening of cylinder
(09221-32000}) head bolt
ECLAOOZA
Valve seat cutter pilot Correction of valve seat
(09221-43200) /

EGLADDZE

Valve seat cutter 45°
(09221-43300)

ECLADGES

Correction of valve seat

Valve seat cutter 65°
{09221-43400)

ECLADDZD

Correction of valve seat

Valve seat cutter 30°
{09221 - 43500)

G
o
B

EGLADOZE

Correction of valve seat

Valve spring compressor
(09222-21000)

B2ZI1000

Compression of valve spring

Valve stem seal installer
{09222-32100)

B2232100

Installation of valve stem seal
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Tool (Number and nhame)

Illustration

Use

Valve guide installer
(09222-32.200)

Ny

ECLADO2F

Removal and Installation of valve
guide

Silent shaft drive gear oil seal guide
(09222-43200}

B2243200

Installation of silent shaft drive cil seal

Crankshaft rear oil seal installer
{09232-32000)

BAT320006

Instaltation of crankshaft rear oil seal

Qil pressure swilch wrench
{09260-32000)

BEOI2O00

Removal and Installation of ol pres-
sure switch

Injection pump sprocket puller
{(09314-43000)

C1443000

Removal of infection of pump sprocket
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TROUBLESHOOTING

8. Troubleshooting

Symptom

Probable cause

Remedy

Low compression

Blown cylinder head gasket

Install new head gasket

Woarn or broken piston rings

Hona cylinder beres and install new rings

Warped or pitted valves

Install new valve

Excessive run-out of valve seats on valve faces

Raconditioning valve seats and valves

Noisy valves

Incarract of valve cleanrance

Adjust as standard and valve

Worn valve guides

Install new vatves and’or new valve guides with 0.3,

Connecting rod
noise

Excessive camshaft end play

Reconditioning valve seats and valve

Insufficient oil supply

Correct end play

Low oil pressure

Check engine oil level

Check engine oil level

Thin or diluted ol

Inspect oil relief valve and spring

Excessive bearing clearance

Change oil to correct viscosity

Connecting rod journals out-of-roundness

Measure bearings for correct clearance

Misaligned connecting rods

Replace crankshaft or regrind journals

Replace bent connecting rods

Crankshaft

Insufficient il supply

Check engine oil level

Bearing noise

Low oil pressure

Check engine oil level

Inspect oil relisf valve and spring,

Thin or diluted oil

Change cil to cotrect viscosilty

Excessive end play

Measure bearings for correct clearances

Crankshaft journal out-of-roundness worn

Replace crankshft or regrind jeurnals

Loosen flywhesl

Tighten to correct torgue

Piston noise

Excessive clearance due to cylinder wear

Correct cylinder wear

Piston or piston pin worn

Replace piston

Burnt piston

Install new piston

Piston ring damaged

Install new rings
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Symptom

Probahle cause

Remedy

Qil leak

Oil pan drain plug loose

Qil pan mounting bolt loose

Qil pan gasket broken

Tighten 1o torque

Tighten to torque

Install new oil seal

Crankshaft front oil seal defective

Install new oil seal

Grankshaft front oil seal defective

Install new gil seal

Rocker cover gasket broken

Install new oil seal

Gil filter lcose

Tighten to torque

Qil filter gasket broken

Install new oil seal

Qil consumption

Worn, scuffed, or broken rings

Hone ¢ylinder bores and install new rings

Carbon in oil ring slot

Install new rings

Ring fitted too tight in grooves

Remove the rings. Check grooves. If groove

width s not , proper width, replace pistion,

Faulty valve stem seals

Install new valve stem selas

Overheat

Low oil level

Check engine oil level

Slow idle speed

Set idle speed to spacification

Faulty oil pressure switch

Install new switch

Colgged ail filter

Install new oil fiiter

Worn parts in il pump

Replace worn parts or pump

Thin or diluted il

Change oil to ¢orrect viscosity

Excessive bearing clearance

Measure bearings for correct clearance

Oil relief valve stuck

Remove valve and inspect, clean and reinstall

Qil pump cover bent or cracked

Ingtall new oil pump

Qil s¢reen loose or clogged

Clean ot replace screen

Insufficent coolant

Radiator leakage

Correct or replace

Loose or damage radiator hose, heater hose

Retighten or replace

Themostat water pump leakage

Retighten or replace

Radiator clogged Coolant dirty Replenish
Damaged radiater cap Replace
High coolant tem-| Damaged themostat Replace

perature

Locsa or broken belt

Correct or replace
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9. CHECK POINT
CHECKING COOLANT RESERVIOR

1. Use an adapter to attach the cap to the tester.

2. Increase the pressure until the gauge stops moving. Check
that the pressura level is maintained at or above the limit.

Main valve opening pressure 0.75 ~ 1.05 kgffcm®

Main valve closing pressure 0.65 kgffcm?

3. Replace the radiator cap if the reading does not remain at or
above the limit.

NOTE
Be sure that the cap is clean befere testing, since rust
or ather foreign material on the cap seal will cause

an incorrect reading.

CHECKING COOLANT

1. Check that the coolant level of the reservoir tank is between
FULL and LOW marks.

2. Check that the coolant is not mixed with oil.

3. The standard coolant concentration range is as below.

Standard 30 ~ 60% {normal range)

/1 CAUTION
If the concentration of coolant falls below 30% or
above 0%, vapor corrosion is not inhibited, cool-
ing is not efficient or the engine part could become
damaged or not work properly.

3. Antifregze ratio

Delivery Freezing Coolant quantity (.57}
congition | temperature(°C) \jixture ratio{%) ﬁﬂg:ﬁ?ﬁfﬁ
~15 30 10
40% -20 35 2.45
-25 40 2.80
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REPLACE COOLANT
1. Loeosen and remove the drain plug.
2. Remaove the reservoir tank and drain coolant,
3. After draining the ccolant, pour water into the coolant reser-
voir cap and clean the coolant passage.
4, Securely tighten the radiator drain piug.
5. Install the reservoir tank.
6. Fill the reservoir tank up to FULL line with coolant.
3.9 Engine capacity
Coolani — :
quantity 9.5/ Qverall capacity mcludmg.
the reservoir tank and ragiator
7. Securely install the coclant reservoir cap.
8. Check the coolant quantity after warming up the engine and
add coolant,
A\ CAUTION
Do not open the coolant reservolr cap when it is hot.
Stean and scalding liquids refeased from a hot cool-
ing system can burh you badly.
CHECKING ENGINE QIL LEVEL
1. Pull out the engine oil indicator{dipstick} and wipe it clean
with c¢lothing.
2. Insert the indicator into the ail level gauge guids.
3. Remoeve the indicator caretully and check that the oil level is
between LOW and HIGH marks as shown in the illustration.
A CAUTION
s Make sure the vehicle is on a level ground,

« If the engine is running, turn the engine off and
walt 2 few iminutes before checking.

4. |f the cil level is below the LOW mark, atd enough recom-
mended oil.

Engine cil | Diesel Above APl CD SAE 10W30

2 CAUTION
Oil levels above the HIGH mark may cause engine
damage.

5. After starting the engine, let it idle for a few minutes, stop the
engine and recheck the engine oll level is within the normal
range.

KCME0184
1
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REPLACING ENGINE OIL

/t CAUTION
When replacing engine oil and oil filter, do not drop
engine oil In the afternator. Engine oil placed in the
alternator may harm the alfernator.

1. After warming up the engine, remove the oil filler cap.

2. Remove the drain plug and drain oil.

/A cAUTION
Protect yourself from the hot oil.

3. Tighten the drain plug.

4, Add new gil to the oil filler.

CHECKING AND ADJUSTING DRIVE BELT

TENSION

1. lInspect tension by pressing in the middle of belt with 10 kg
fas shown in the illustration.

Standard

Alternator 10~ 13 mm

CHECKING AND ADJUSTING DRIVE BELT
TENSION

/A CAUTION
Inspect fension afler rotating the engine tc one turn
counterclockwise.

Drain plug

‘“:QFC_:/

M Front —
KD48 1001

Bett Water pump

() =\
Anerna

Crank shaft -

Altarnator

Alternator bolt
u
Alternator pully
Alternator

support bolt
PP Crankshaft pulley or pulley

KCMEG208
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BELT ADJUSTMENT Alternator brake bolt
1. Loosen the alternator support nut.
PP Water pump
2. Loosen the alternator brace bolt. pully
. Alternator
3. Move the alternator to increase the belt tension to the stan- pully
dard value. Crank shaft
: pully
Standard 10 ~ 13 mm Altarnator
support bolt
KCMBO2OE
4. When using a tension gauge, move the alternator to the stan-
dard tension valus. 10kg.m
Walt
Standard puaﬁ; f pump
Alternator
50~ 70 kg pully
Standard 40 kg
Crank shaft
puliey
KCMBOZOF

VALVE CLEARANCE ADJUSTMENT

1. Warm up the engine until the coolant tempersture reaches
80-90°C.

2. Measure the valve clearance at arrow positions shown in
the illustration.

Description Hot engine
Exhaust valve 0.25 mm
Intake valve {0.25 mm

Intake valve
Exhaust valve

KD4B+003
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3. If the measured value exceeds the standard, loosen the
locker arm nut and adjust clearance with the adjust screw
turning using a thickness gauge.

4. Tighten the lock nut to the specified torque with the adjust-
ing nut fixed not to reotate using a screwdriver.

5. Rotate the crankshaft to 360° place the cylinder no.4 o
the dead point.

6. Measure valve clearance at arrow posilions shown in the

I|||L|St|at|0ﬂ.
B NO.4

Item Hot engine
Exhaust valve 0.25 (0.15) mm
Intake valve 0.25 (0.15) mm
Intake valve
Exhaust valve
7. If the measured value exceeds the standard, adjust it as the I

procedures {6)~(7).

8. Inspect clearance of the intake and exhaust valves and ad-
just it if required.

Standard 0.25 mm

KCMBD20G

VALVE CLEARANCE ADJUSTMENT

1. Check the engine oil, starter and battery for normal operation.

2. Warm up the engine until the coolant temperature reaches
80~90°C.

3. Engage the gauge adapler and install the preheat plug to the
pressure gauge.

KCMBD2SA
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4, Crank the engine and measure the pressure.

Limit (250rpm) 18.2 kg/cm?

5. Check that the measured value of each cylinder is within the
limit,

Limit 3.0 kglem?

CHECKING COMPRESSED PRESSURE

1. Disassembie the timing belt upper cover. Timing mark

2. Rotate the crankshaft clockwise to place the cylinder no.1 1o
the dead point. Check that the timing mark on the sprocket is
aligned.

Z No.1 eylinder dead
point

KCMBOZEA
3. Loosen tha spiral bolt to a turn and the groove nut to 1-2
turps.
Graave bolt
Spiral bolt
KCMBOZGE

4. Aotate the crankshaft clockwise to the second gear of the
camshaltt sprocket. Cam shaft sprocket

5. Fix the tensioner groove boit and tighten the spiral bolt ta the
specified torque.

Tightening torque 22~30kg-m
Second gear

KCMBO26C
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6. Rotate the crankshaft counterclockwise to align it to the tim-
ing mark.

7. Check the belf tension by pressing the middle of cam sprocket
and injection pump sprocket with hand.

Standard 4 - 5mm

8. Assembie the timing helt upper cover.

ECLADGSE
ADJUSTING TIMING BELT "B" TENSION I
1. Disassemble the timing belt upper cover.
2. Rotate the crankshaft clockwise to place the cylinder no.1 to
the dead point.
KCMBO2GF
3. Remove the access covet,
Access cover
KCWBOZED

4. Loosen the spiral bolt to & turn and the groove nui to 1-2
turns.

5, First tighten the tensioner graove bolt and then the spiral belt
te the specified torque.

Tightening torque
Boit 20-27kg-m
Nut 22-30kg-m

KCMEDZEE

6. Assemble the access cover,

7. Install the timing belt upper cover.
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CHECKING INJECTION TIMING

1. Stop the cold starting advance angle function. Insert a screw-
driver into the lever lower groove and turn it as shown in the )
illustration. Accelerator

levar (10mm)
Red
/1 CAUTION
Do not turn the lever too much.
Driver
ECLADDEH

2. Insertthe spacer (thickness: 10mm) between the rod and ad-
justing screw.

3. Remove the screwdriver.

/N CAUTION
When checking and adjusting to replace the injection
pump, stop the advance sngie function not to resuft
in lack of power.

WAXTYPE COLD STARTING EQUIPMENT

This unit is adopted at low temiperature to properly correct the fuel injection timing according o the engine coolant ternperature.

Wax type cold starting equipment

KGLAGOEA
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STRUCTURE

1. Wax is sealed in the cold starting equipment, so the piston
rod is operated according to the engine coolant temperature.

2. The iever is rotated by the piston and the roller puller is oper-
ated by pin{B} to control the injection timing in retard or
advanca. The torsion spring pushes the piston to the injec-
tion timing advance angle direction,

3. According to the engine coclant temperature except for the

injection timing, the rod connected in the accelerator lever
adjusts the engine idle speed.

Pistan Wax
KCLADDBE
Timer .
A Piston
Adjusting bolt .
Pin {A)
Idle contral bolt
Lever {1
Pin {(B) )

Qutut side lever

Pump sie lever
KCLADOBG

Accelerator lever

Pt} Lever (1)

KO LADDED
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ADJUSTING INJECTION TIMING

/0 CAUTION
Adjust the infection timing with the englne stopped.

1. Roflate the crankshaft to place the cylinder ne.1 to the com-
pression dead point.

2. Loosen the four union nuts in the injection pump side injec-
tion pipe and temporarily tighten them. Fix the distribution
holder using a spanner not to be turned during loosening the
union nut.

3. loosen the injection pump meunting nut and temporarily
tighten it.

4. Remove the timing check plug from the injection pump.

Timing indicator

Crank pully

KCLAQOIG

At

Distribution

KCLAODSH

Injection (4)

Bolt (2}

KCLADOI

Timing check plug

KGLADO3S
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CHECKING POINT

5. Before installing the special tocl, check that the push rod is

8.

10.

jutted eut about 10mm. Protr
by the inner nut.

usion of the push raod is adjusted

Pushrod Nyt 09301-43000

Install the dial gauge by installing the special tool to the injec-

tion pump.

Align the crank pulley to 30* front of the cylinder no.1 com-

pression dead point.

Set the dial gauge to read '0°,

Slightly move the crank pulley notch left and right and check

that the pointer moves away

from 0 position.

If the pointer is unstable, realign the notch position to 30°

front of tha dead point

Rotate the crankshaft to the
[

right to place the pulley notch to

Normal injection timing

ATDC 5°

Recheck the dial gauge is w

ithin the standard.

Standard

1£0.03 mm

| 4 i o
L
10mm
KCLAQOSK
Nl
Dial gauge
KCLAGOIL
Approx 30°
KCLAOOSM

ROLAGAN
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11. Ifthe pointer of dial gauge is out of the standard values, move
the injection pump body left or right to correct and tighten the
injection pump mounting riut and bolt t¢ the specified torque.

12. After adjusting, repeat the procedures {7) and {1Q) to check

that the adjustment is correct.

13.Detach the dial gauge and special tool and install the gasket

and plug.

14. Install the injection pipe nut.

Fix the spanner not to turn the distribution holder together.

15. Install a new gasket and tighten the plug to the specified

torque.

Tightening terque

23~37kg'm

CHECKING AND ADJUSTING ENGINE IDLE

SPEED

A\ CAUTION

Only use the idle speed adjusting screw.

1. Before checking and adjusting

+  Engine coalant temperature: 80~90°C

2. Check the injection timing and valve clearance and adjust

them if required.
3. Install the idle speedometer,

4. Measure the engine idle rpm.

Standard

750+ 100 mm

5. If the measure the value is out of the standard, loosen the
leck nut and adjust it within the standard values by turning

the adjusting screw.

6. Aftar adjusting, tighten the lock nut.

Frant View 10.03 mm or more

10.03 mm or less

KOLAGISO

Gial gauge
Plug

KCLADDAP

Idle adjusting screw

Speed uﬂ -

Accelerator
levar

KCLAGDAA
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1. CYLINDER HEAD ASSEMBLY

1) LOCKER ARM & CAM SHAFT
COMPONENTS

0.5 ~ 0.7kg'm
1
2
3
4 10
7
8
1.9 ~ 21kg-m
17
12
5
11
<Disassembly:
1. Breather hose 10. Adjust screw
2. Qilfiller cap 11. Camshaft oil seal
3. Rocker cover 12. Camshaft bearing cap - Front
4. Rocker cover gasket 13. Camshaft bearing cap No.2
5. Packing 14, Camshaft bearing cap No.3
6. Rocker shaft 15. Camshaft bearing cap No.4
7. Rocker arm, Intake 16, Camshaft bearing cap - Rear
8. Rocker arm, Exhaust 17. Camshatft
9. Rocker shaft spring

KCMBSODA
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CYLINDER HEAD ASSEMBLY

INSPECTION
CAMSHAFT

1.

Vigually inspect the camshaft journals and replace them if
they are damaged and burned.

If the camshaft journals have burned, check the cylinder head
hearing for damage and the cylinder head oil passage for
clegging.

Journal

KCMB310A

KCMB1DOH

2. Measure the camshaft diameter and bearing inner diameter
and if the oil clearance exceeds the limit vaiue, replace the
camshaft, cylinder head or both.

Standard 0.05 ~ .08 mm
Limit 0.13 mm

3. Check the cam surface for abnormal wear or damage and

replace it if required.
Measure the cam height (bigger diameter) and replace it if it
exceeds the limit,
Standard 37.05 mm
Limit 36.55 mm
ROCKER ARM

1.

Chegk the contact surface with the cam and replace the rocker
arm if it damaged and burned.

Visually check the inside for damage or burn and replace it if
required.

Measure the inner and outer diameters and if the oil clear-
ance excaeds the limit, replace the rocker arm, shaft or both,

Standard 0.01 - 0.04 mm

Limit 0.08 mm




CYLINDER HEAD ASSEMBLY

ROCKER SHAFT
1. Check the oil pagsage for clogging and clean it if required.

2. Check the rocker arm assembly for damage or burn and
replace it it required.

ASSEMBLY
CAM SHAFT O I
1. Meaasure A and B, calculate the end play, and if the vaiue © 0
exceads the limit, replace parts,
B - A = End play O "'o ‘JH
Standard 0.01 - 0.04 mm A =
Limit 0.08 mm " ECLAMSC
2. Install the camshaft with the dowel pin upward to the gylinder B
head.
O Dowel pin
Camshaft
KCMBE20A

CAM SHAFT BEARING CAP

Assemble the camshaft bearing cap in sequence of the identifi-
cation number engraving on the upper surface of bearing cap.
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CYLINDER HEAD ASSEMBLY

CAM SHAFT OIL SEAL

1. Using the special tool, press-fit a new camshaft oil seal to the
front bearing cap portion.

2. Apply ail to the oil seal lip portion.

ROCKER ARM (EXHAUST, INTAKE)

Take care not to make mistakes of the identification numbers.

ROCKER ARM SHAFT

1. Assemble the oil passage side shown in the illustration, fac-

ing it downward.

2. The shaft having one oil passage should be assembled in the

front.

PACKING

Apply sealant to the marked portion in the illustration.

09221 - 21000

=

Oil seal

Rl—— Cam shaft

KCOMBE20E

« Front

x;%oza

One oil passage

[— ]

o 110

Two cil passages

KOMEBR200

Specified sealant

3M P/No. 8660 or equivalent

Apply sealanat

KOMBE20D




CYLINDER HEAD ASSEMBLY | 2-5

ADJUSTING VALVE CLEARANCE

1. Rotate the crankshaft clockwise to align the camshaft sprocket
with the timing mark.

2. Adjust the valve clearance at the arrow position shown in the
illustration.

3. Loosen the adjusting screw mounting nut.
4. Adjust the valve clearance by turning the adjusting screw.

Standard (Cold engine)

Intake 0.15 mm

Exhaust 0.15 mm

5. Fix the adjusting screw not to turn using a screwdriver and
install the adjusting nut

Timing
Camshaft marlk
sprocket

KCMBB2OE

el

Ex. In. In. Ex.

No. 1 No. 2 No.3

KChEzagF

ECLADIS
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8. Rotate the crankshaft to one turn clockwise {o place the oyl-
inder no.4 to the compressicn dead point.

7. Follow the procedures {2}, (3) and (4) to adjust the valve
clearance.

Standard (Hot-engine)

Intake 0.25 mm

Exhaust 0.25 mm

8. After installing the engine assembly to the vehicle, inspect
the valve clearance with hot engine and adjust it if required.

AP

Ex.

No. 2

In. Ex. In.
Ng. 3 No. 4

KCMEB280G
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2) CYLINDER HEAD & VALVE
COMPONENTS

[DISASSEMBLY]

LmNEm ;N

Cylinder head bolt
Cylinder head

Cylinder head gasket
Valve spring retainer lock
Valve spring retainer
Valve spring

Spring seat

Intake valve

Exhaust valve

10. Valve stem seal
11. Intake valve guide
12. Exhaust valva
13. Intake valve seat
14. Exhaust valve

—1

= Cold englne : 10.5-11.5 kg-m
o Hot engine : 11.5-12.5 kg-m

KCMBT50A
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DISASSEMBLY
CYLINDER HEAD BOLT

Using the special tool, Cylinder Head holt Wrench (09221-32000),
loosen 18 Cylinder head bolts and remove them. Loosen the bolts
in the sequence shown and in twe to three steps.

VALVE SPRING RETAINER LOCK

1. Using a valve spring compressor {09222 - 21000), compress
the spring and fit the retainer lock in position.

2. The valve spring, if compressed excessively, causes the bot-
tom end of retainer to be in contact with, and damages, the
stem seal.

INSPECTION
CYLINDER HEAD

1, Before cleaning the cylinder head, check for water and oil
leaks, damage, or cracks.

2. Remove oil, scale, sealant, and carbon deposits completely.
Aftar cleaning the oil passages, apply compressed air to en-
sure that the passages are not clogged.

ECLAQ1BE

ECLAGIED
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3. If there is gas leak from the cylinder head gasket surface,
measure the surface flatness. If distortion exceeds the limit,
replace the cylinder head.

Standard value 0.05 mm less than

Limnit L 0.2mm

4. Visually check the camshaft bearing internai surfaces for dam-
age or seizure. If defacts are evident, replace the bearing.

INTAKE VALVE, EXHAUST VALVE

1. If the valve stem develops wear (taper wear} or damagad,
replace. If there is a dent in the stem end face (the surfacs in
contact with the rocker arm adjust screw), replace.

2. Check the valve face for contact. If the contact is not proper,
corract with a valve refacer. The contact pattern with the valve
seat must be even at the center of valve face.

3. Replace if the margin {valve head thickness) exceeds the limit.

Standard value 2.0mm

Limit 1.0 mm

VALVE SPRING

1. Measure the free height of spring and replace if the limit is
exceeded,

Standard value 491 mm

Limnit 481 mm

2. Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value 2° less than

Limnit 4¢

Contact

Margin

KGMBTTOA

Margin

KCMBTTOA

i

=
Eg Free height

KCMB1008
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VALVE GUIDE

Measure the valve guide to stem clearance and, if the measure-
ment exceeds the limit, replace the valve guide or valve, or both,

Exhaust 0.05 ~ 0.09 mm
Standard value
Intake 0.03 ~ 0.06 mm
Intake 0.10 mm
Limnit
Exhaust 0.15 mm

RECONDITIONING VALVE SEAT

1. When reconditioning the valve seat, inspect clearance be-
tween the valve guide and valve and replace the valve guide
if required.

2, Using the special tool or valve grinder, correct the seat width
and angle to the specified value.

KCA92810

Y

—Special tood

Cutter

VALVE SEAT CUTTER
Cutter angle Parts number
45° 09221-433G0
65° 09221-43400
30° 09221-43500

3. Apply compound to the valve and seat.

VALVE SEAT REPLACEMENT PROCEDURE

1. Cut the valve seat to be replaced from the inside to thin the
wall thickness. Than, replace the valve seat.

2. Rebore the valve seat hole in cylinder head to the oversize
valve seat diameter.

Intake valve | 3905, | 43.300 ~ 43.325mm
seat ring hole
diameter 0.60 0.5, 43.600 ~ 43.625mm
Exhaustvalve | 430055 | 37.300 ~ 37.325mm
seat ring hole
diameter 0.600.5. 37.600 ~ 37.625mm

ECLADIEE

0.5 - Tmm

Cutting portion

X
N

7%

0.5 - 1mm

70
SN

]
A

KCME1600




CYLINDER HEAD ASSEMBLY

2-11

Before fitting the valve seat, either heat the cylinder head up
to approximately 250°C (482°F) or cool the valve seat in lig-
uid nitrogen to prevent the cylinder head bore from abrasion.

After installation, recondition the valve seat.

VALVE GUIDE REPLACEMEMT PROCEDURE

1.

Using the push rod of Valve Guide installer (09222 - 32200}
and apress, remove the valve guide forward cylinder block.

Rebere valve guide hole to the new oversize valve guide out-
side diameter.

0.05 0.5, 13.050 ~ 13.068 mm

0.250.8. 13.250 ~ 13.268 mm

0.50 0.8. 13.500 - 13.518 mm
/% CAUTION

Do not reassemble the same size of valve guide.

Using Valve Guide Installer (09222-32200), press-fit the valve
guide, working from the cylinder head top surface.

[\ CAUTION
Take care not to change the exhaust and intake valve

guides because both lengths are not equal.

oy
N Y

Y --
RS

Haight of valve seat

A,
N

-Over size |.D.

NN

KGME100E

—+— Push rod
Valve guide
‘]c— Cylinder head
AN

KEMB770C

Vavie guide Valve guide
{Intake valve) (Exhaust valve)

— —
Timm T4mm

KCMBZT0D
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4. After installing valve guides, insert new valves in them to check
for sliding condition,

5. When replacing the valve guides, inspect valve contact and
correct the vaive seat if required.

INSTALLATION
VALVE STEM SEAL

1. Using Valve Stem Seal Installer (09222 - 32100), install the
valve stemn saal into the valve guide.

/A CAUTION
« The vaive stem seal must be not reused,
+ The special too! must be used for the instaliation
of the valve stem seal. Improper Installation could
result in olf consumption through valve guide.

VALVE SPRING

Diract the valve spring end with identification celor to the therockar
armn.

Vavle guide Valve guide
{Intake valve) {Exhaust valve)
r
Timm T74mm

= L

HCMBY70E

09222 - 32100 ——

Valve spring seat

KCMBTB0A

Sprin
Identiﬁcationm— pring

Retainer

Stem seal

KCMB100F
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VALVE SPRING RETAINER LOCK
Using a valve spring compressor (09222 - 21000), compress the
spring and fit the retainer lock in position.

A cauTioN
The valve spring, if compressed excessively, causes the
bottom end of retainer lo be in contact with, and damages,
the stem seal.

CYLINDER HEDA GASKET

1. Clean contact surfaces between the cylinder head and cylin-
der block gaskat.

2. Assemble the gasket facing upward the marking portion in
the illustration.

CYLINDER HEAD BOLT
1. Scrape off gasket adhered to cylinder head assembly.

2. Tightan in the numerical order indi¢ated in the diagram in two
or three groups with special tool.

Specified torque

Lirriit 11.5 - 125 kgm

Cold engine 10.5 ~ 11.5 kg'm

ECLag1gD

KCMB?7A0B
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TIMING SYSTEM

2. TIMING SYSTEM
1) TIMING BELT
COMPONENTS

[DISASSEMBLY]

NooawP

Crank shaft pully bolt
Washer

Crank shatft pully
Timing belt upper cover
Timing belt Iower cover
Acess cover

Flange

8. Timing belt tensioner

9. Tensioner speacer

10. Timing belt

11. Camshaft sprocket

12, Injection pump sprocket
13. Crank shaft sprocket

KCMBBSOA
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REMOVAL
TIMING BELT

1. Remove the cooling fan, water pump, crankshaft puliey and
timing belt cover.

2. Turn the crankshaft to bring the piston in No. 1 cylinder to the
top dead center on the compression stroke,

3, Mark an arrow on the back of the liming belt and timing belt B
with a chalk to indicate the direction of rotation. This ensures
that the beit is installed in the same direction for reuse.

/1, CAUTION
Stained belts with waler or oils may be highly short
enedtheir life. 5o, the removed timing belt, sprocket
and tensioner should not be washed off, as well as
not be stained with oils. If the belts are seriously
stained, replace them.

4. The piston in No. 1 cylinder is at the top dead center on the
compression stroke when all timing marks at the three places
are aligned as shown.

5. Slightly loosen the two bolts securing the tensioner, Then,
slide the tensioner toward the water pump and tighten the
bolts temporarily to secure the tensicner in place.

ECLADZOB

KO BBE0A

Slide toward water pump

KCMBS60B
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TIMING SYSTEM

CAMSHAFT SPROCKET

1. Loosen the holt securing the camshaft sprocket and remove

the camshaft sprocket.

2. Remove the sprocket nut.

/ CAUTION

Use care not to give shock to the fuel infection pump
shaft, as it could result in defective fuel injection
pump. Using Injection Pump Sprocket Puller (09314 -
43000) or suitable tool, remove the sprocket from in-

fection pump.

3. Remove the tensioner and tensioner spring.

INSPECTION
TIMING BELT

Carefully inspect the belt and repiace it with a new one if there

are damages presented as below.

1. Hardened back surface of rubber

Back surface is glossy, Non-elastic and so hard that, when
your fingernail is pressed inta it, no mark is produced.

Cracked back surface of rubber
Cracked or separating canvas

Badly worn out teeth (initial stage)

mnom @R

Badly worn out teeth (last stage)

KCMWBBGOT
ECAg2U0E
Crack Crack
e ~
\\
Separation
Crack

Y

KCMBETDA

2

Crack
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6. Side of belt cracked

Normal belt should have precisely cut side as if produced by
a sharp knife.

Separation
Reounded beli side

Yo

Abnarmal wear
KCMB100)

7. Cracked tocth bottom
Initial statle: Canvas x.\.'orn (§wollen canvas fiber, low quality of Rubber exased
rubber, discolored with white, and bad clearness)
Latter state: Canvas worn and rubber exposed (teoth width
narrowed)

8. Missing tooth % Fiber exposed

TIMING BELT TENSIONER

KOMBI00K

1. Check it for smooth rotation and abnormal noise and replace
it If required.

2. Check it for clicking sound and rolling and replace it if required.

KCMBSFOB

TIMING BELT COVER
1. Check it for deformation and crack and replace it if required.

2. Check the seal for waar and damage and replace the timing
belt if required.
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INSTALLATION
CRANKSHAFT SPROCKET

1. Mount the crankshaft sprocket to the crankshaft noling the
direction of the sprocket as well as the flange.

2. Mount the camshaft sprocket and tighten the flange bolts to
specified torque.

3. Be careful of the flange installation direction.

TIMING BELT TENSIONER
1. Install the tensioner, tensioner spring and tensioner spacer.

2. The tensioner moved all the way to the water punip, tempo-
rarily tighten bolt.

/1\ CAUTION
When installing, face the short end of tensioner spring
toward the water pump.

TIMING BELT
1. Correctly line up timing marks on three sprockets.

2. While ensuring that the tension side of timing belt is not slack,
install belt onto the crankshaft sprocket, injection pump
sprocket, tensioner and camshaft sprocket, in that order.

A\ CAUTION

= When instailing the beit onto the injection pump
sprocket, keep the sprocket in position, as it tends
to turn by iself at the timing mark alignment
position.

» [f the belt is to be reused, make sure that the ar-
row mark made during disassembly faces to the
correct direction at reassembiy.

Crank shaft

| —

Qil pump gear
G /drivpe shgf?

Flange

Sprocket
Sprocket*B "

KCMEESQA

KCMEETIE

Carnshaft

sprocket @5 >

Separation

Injection
pump sprocket

Crankshaft sprocket  xodapzoin
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3. Check if all fiming marks are aligned correctiy.

Bolt A

Bolt B

KCMBB70B

4. Back off tensicner bolt A, that have previously been secured
to the water pump side, one to two turns to give tension ta the

, . . . Camshaft sprocket
belt using tensioner spring tension. -

i -"-..,“_ Crank shaft

5. Confirm that the timing belt is correctly engaged with three
sprockets.

[\ CAUTION
Turn crankshaft clockwise by the two teeth of the cam-
shaft sprocket and keep the position.

KECMBBAOC

6. Tighten bolt A.
Deflection

7. Tighten bolt B,

/N CAUTION
It the bolt B Is tightened first, the tensioner should be
turned together, causing an undue tension to be ap-
pilied to the timing belf.

8. Turn the crankshaft in the direction of backward rotation to
line up timing marks. KGMBBROE

9. In this condition, ensure that the deflection when the center
of belt is pushed by the index finger.

Standard 4 ~ 5 mm
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FLANGE INSTALLATION o
Natch for timing

adjustment

Note that bolt holes in the flange and thase in the injection pump
sprocket are offset positioned at one place. When assembling,
position the jlange and sprocket as shown.

KCMBBBOF
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2) TIMING "B"
COMPONENTS

34 ~ 4.0kg-m

10

2.2 ~ 3.0kg-m

S OEND O SN~

0.

Flange

Gasket

Tensioner spacier
Tengioner spring B
Timing belt tensioner B
Timing belt B

Silent shaft sprocket-right
Silent shaft sprocket-left
Spacier

Crank shaft sprocket B

KCMEST0A
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REMOVAL
TIMING BELT "B"
1. Hemove the timing bell.

2. Using chalk or the like, put an arrow on the back of the timing
belt *B" to indicate the direction of drive.

3. Slightly loosen the bolts and nuts securing the tensioner. Then,
slide the tensioner toward the water pump and tighten the
nuts to secure the tensicner in place temporarily.

4. Remove the timing bel{ *B".
4. Remove the crankshaft sprocket "B".

6. Remove the two silent shaft sprockets.

SILENT SHAFT SPROKCET(LEFT, RIGHT)

When loosening the nut and bolt for two silent shaft sprockets, be
sure to lock the silent shaft as shown.

/' CAUTION
Waler, oil, or grease on the belt shortens its life
drastically. Use special care to ensure that the re-
moved timing belt, sprockets, and fensioner are free
from oil and grease.

ECLAD21E

Screw driver [shaft dia.
8 mm (0.31 in.}

Wrench extension
bar or sireilar size rod

Silent shaft,
right

Right side

Slient shaft,
left

Remove this plugh and insert a screwdriver

Remove cover and inseft bar

Q__© S[J
o)

HKCMBSE10A
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INSTALLATION Crank shaft
1. Mount the crankshait sprocket "B"io the crankshaft, noting J“'=|— [j
the direction of tha sprocket "B",
T Qilpump gear
A / drive shaf
Sprocket“B"
KCMBDR20A
2. The spacer must be installed with its chamfered and facing
toward the silent shaft. If the spacer is instalied in the wrong Spacier
direction, damage to cil seal will resuit. Silent shaft
—

TIMING BELT “B" TENSIONER

1. Install the tensioner spring and spacer, with the tensioner
moved all the way to the water pump.

2. Tigh ten the nut, Tighten tha bolt not fully put finger tight.

KCMBS20B

Water pump ——

Bolt

Nt
o
[ 2 Spacier
Tensioner A-A
Gasket
Front lower
case

Tensioner spring“ B "

KCMBSZOC
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TIMING BELT "B"

1. Line up timing marks on the ¢rankshaft sprocket B, and right
and left silent shaft sprockets.

2. With the timing belt B installed, ensure that its tensicn side is
not slack.

/A CAUTION
if the beft Is to be reused, make sure that the arrow
mark made during disassembly faces fo the correct
direction at reinstallation.

3. With the tension side of timing beit B kept tight by pushing
the slack side (indicated by A in illustration) with a finger,
make sure that the timing marks are properly aligned with
each other.

4. Back off tensioner B nut, that have praviously been secured
to the water pump sids, one to two turns to give tension to the
belt using tensioner spring tension.

5. First tighten the timing belt "B" tensioner mounting nut and
then the bolt.

A\ CAUTION
Iif the bolt Is tightened first, the tension B should be
turned together, resulting in reduced timing beait B
tension.

6. Ensure that the deflection is 4 to 5 mm (0.0394 to 0.1969 in.)
when the belt is pushed by the index finger at the position
indicated by and arrow.

Belt deflection 4 - 5mm

Timing mark

Tensioner "B"

Timing mark

Tension
Timing beit "B"

KCmBezoD

Tension

KCMBSI20E

Nut

Tensicner
spring "B*

KCMBg20F

Sllent

Belt deflection

Crank shaft
sprocket "'B°

KCMBS20G
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3. FRONT CASE
1) FRONT CASE, SLIENT SHAFT, OIL PAN
COMPONENTS

9
2.0~ 2.7kg-m
19
1.2 - 1.5kg-

1.2 ~ 1.5kg-m
[DISASSEMBLY]
1. Qil drain plug
2. Qil drani plug gasket
3. Oil pan
4. Qil screen
5. Qil screen gasket
6. Front upper case
7. Qil seal
8. Front upper case gasket
9. Plug Cap
10. O-ring
11. Flange boit
12. Flange lower case
13. Flange lower case gasket
14. Front oil seal
15. Silent shaft gear cover

19

1.5 ~ 1.8kg-m

16. Silent shatt driven gear
17. Silent shatt driven gear
18, Gil sea!

19. Silent shaft, right

20. Silent shaft, left

21. Bearing, rear
[Remarks]

Assembly is the reverse of disassernbly.

21

Do not reuse N marking parts.

0.6 ~ 0.Bkg-m

KCMB150A
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REMOVAL
OIL PAN

Remove the oil pan by tapping the il pan botiom edge or drain
plug with a soft hammer.

/1 CAUTION
Do not insert a chisel or screwdriver between the oif
pan flange and cylinder block to remove the olf pan.
It may deform the oil pan flange surface,

FLANGE BOLT REMOVAL

1. Remaove the plug on the right side of the cylinder block.

2. Insert a screwdriver {cross slotted) into the plug hole not
to turn the silent shaft.

3. Remove the flange bolt.

ECLADOTH

Cylinder block right

——

—_—

KCMB 1604

Driver

|-
<
(

KCMB 1608
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INSPECTION
SILENT SHAFT

1. The oil holes must be free from cllogging.

2. Check journal for seizure, damage, and contact with the
bearing. If defects are evident, replace the silent shaft, bearing,
or front case assembly.

3. Check the silent shaft for oil clearance. If waar is excessive,
replace the silent shaft bearing, silent shaft, or front case

assembly.

STANDARD VALUE

ECLAGOTH,

Front left 0.02 ~- 0.6 mm
Front right 0.02 ~ 0.05 mm
Rear 0.05 ~ 0.09 mm

FRONT UPPER CASE, FRONT LOWER CASE

Check them for damage and crack.

Replace them if required.

OIL PAN

Check the gasket surface for deformation and replace it if required.

REPLACEMENT
SILENT SHAFT

1. Use Bearing Installer Stopper (special tool) only for removal

and reinstallation of the right bearing.

09212-43300

ECLADDEA
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2. Using Bearing installer Stopper and Silent Shaft Bearing Puller
(09212 - 43300, 09212 - 43100), remove two rear bearings
frem the cylinder block.

3. Using Bearing Instailer Stopper and Silent Shaft Bearing Puller
(09212 - 43300, 08212 - 43100}, remove iwo rear bearings
from the cylinder block.

4. When press-fitting the right bearing, align the bearing oil hole
with the ¢ylinder block cil hole.

INSTALLATION
OIL SEAL

Install special tools in drive gear and apply 1o engine oil to drive
gear shaft.

09212 - 43100 Bearing
j —
I i R ]o
09212 - 43300
KCMB 1858
09212 - 43200
Bearing
|
Apply
99212 - 43300 il
KCMB1840

Bearing oil hole

Plug

Cylinder block

KCME1B0D

Qil sea!

S

KCMB190A




FRONT CASE

SILENT SHAFT GEAR

1. Apply engine oil to the gear.

2. Align the mating marks on the silent shaft drive gear and driven

gedr and assemble them to the front lower case

FRONT LOWER CASE

Whan tightening the bolts, be sure to secure the silent shaft in

position.

FRONT OIL SEAL

1. Install the special tool guide to the ¢rankshaft and apply en-

gine oil to the outer surrounding.

2. Using tha spacial tool, assemble the front ¢il seal to the case.

2-29
Silent shaft
8_ Mating
§”
KCME 1208
Drive gear
Front lower case
™
Qil seal C‘
KGMB190C

Front lower case

KGMB1SOD

Oil seal  pront lower case

Crank shaft

' Qil pump
driver shaft

surrounding) gg-44- 32100
KCMEB150E
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FLANGE BOLT

1. Insert a screwdriver {cross slotted) into the plug hole not to
turn the silent shaft{right).

98

2. Assemble the flange bolt and tighten it to the specified torque.

KCMBE0F

KCMB190G

OIL PAN

1. Remove the sealant attached in the cylinder block and oil
pan gasket surface.

2. Apply sealant to the oil pan flange to the thickness of 4mm.

3. After applying sealant, assemble the oil pan and tighten the
bolt to the specified torque in 15 minutes.

Tightening torque 0.6 ~0.8kg'm
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4, MAIN MOVING SYSTEM
1) CRANK SHAFT & FLY WHEEL
COMPONENT

|

13 ~ 14 kg-m
1. Fly wheel assembly 8. Bearing cap

2. Rarplate 9. Crank shaft bearing-Lower

3. Bell housing cover 10. Crank shaft

4_ Oil sela case 11. Crank shaft bearing-Upper

5. Gasket [Remarks]

6. Oil separator {1} Assembly is the reverse of disassembly

7. Aear oil seal (2} Do not reusa N marking parts.

KCMB200A
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INSPECTION
CRANKSHAFT

1. Visually inspect the journals and pins for damage and replace
them if required.

2, Measure the journal O.D. and main bearing |.D. and it the
clear ance exceeds the limit, replace the main bearing {and
crank shaft if required).

Or, grind the crankshaft to undersize and replace it with the
Lndersize main bearing.

ECLANEE

Standard 0.02 ~ Q.05 mm

Limit 0.01 mm

3. When grinding the crankshaft to undersize, ensure correct
fillet radius dimensions in journals and pins.

CRANKSHAFT OIL GLEARANCE (PLASTIGAGE
METHOD)

1. Wipe crankshaft O.D. and bearing |.D. clean of oil,
2. Install the crankshatt.

3. Putastrip of Plastigage lengthwise in the center of the journal.

KCMBZ10A

25 mm J

KCME2105

Plastic gauge

KCMB210C
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4. Replace the main bearing cap carefully and tighten bolts to |
specification.

5. Remove bolts and carefully remove the main bearing cap.

6. Using the scale printed on the bag of plastigage, measure
the amount the Plastigage has been flattened {the widest
point).

ECLADDSF

CRANKSHAFT FRONT AND REAR OIL SEALS
1. Wear and damage in oil seal lips.
2. Deteriorated or hardened rubber,

3. Cracks or damage on oil seal case.

RING GEAR
Fly wheet

1. If the ring gear teeth are worn, damaged, or broken, replace

Ring gear
the ring gear. 99

2. If the teeth are damaged or broken, ¢heck the starting motor
pinion.

3. To remove the ring gear for replacement, tap its outer rim one
place after another. Heating the gear makes it impossitle to
remove. To install the ring gear onte the flywheel, heat it up to
260-280°C {500-536°C) : it is a shrink fit in the flywhesl.

KCMBZ10D

FLYWHEEL

1. Visually inspect the fiywheel cluteh dise surface for wear and
damage and replace it if required

2. I the cluich disc surface rolling exceeds the limit, replace it.

Limit 0.13 mm
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DRIVE PLATE (AUTOMATIC TRANSAXLE)

Check the drive plate for daformation, damage and crack and
replace it if required.

INSTALLATION

1. Install the upper crankshaft bearing to the cylinder block.
Thare is oil hole in the upper crankshaft bearing.

2. Install the lower crankshaft bearings to each bearing cap and
apply engine oil to the bearing surface.

BEARING GAP

1. Install the main bearing to the cylinder block. Ensure the cor-
rect cap number and arrow mark direction.

2. Check to ensure that the crankshaft turns smoothly and there
is an adequate end play.

Without oil hole @ With oil hole

Upper bear[ng
Lower bearing {No.1.2.4.5)
(No.1.2. 4.59) Without ¢l hale

Upper & lower

bearning{middle) KCMBEZ0A

Main bearing cap direction

O

<l Arrow

Engine difection (Digplay engine forward)

Cap No.

KCMB2208

Standard 0.05 ~ 0.18 mm

Limit 0.25 mm

ECLAODS,
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OIL SEAL CASE
Using special tool, press-fit a new crankshaft rear oil seal into the l
oil seal case.
—~+— 09231 - 32000

KCMB210C

OIL SEPARATOR

Push oil separator into the ofl seal case. Make sure that the oil
hole in the separator comes at the bettom (indicated by an arrow
in illustration.)

' Cil hole

KCMBZ2GC
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2) PISTON
COMPONENTS

[DISASSEMBLY]
1. Nut

2. Copnect rod cap
3. Connect rod bearing

4. Piston & connecling rod assembly
5. Connect rod bearing

6. Bolt
7
8
9

Piston ring No.1

. Piston ring No.2
. Oilring
10. Piston
11. Snapring - 1
12. Piston rod 45 -~ 4.8 kg-m
13. Connect rod [Remark]

14. Bushing (1) Assembly is the reverse of disassembly

KCMB2S0A
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INSPECTION
PISTON

1. Check each piston for scuffing, scoring, wear and other
defects, Replace any piston that is defective.

2. Check that the piston pin fits in the piston pin hole.

A\ cauTion
Replace the piston and piston pin as an assembily.

3. Replace any pisten and pin assembly that is defective.

4. The pisten pin must be smoothly pressed by hand into the
pin hole (at room temperature).

PISTON RING

1. Check each piston ring for breakage, damage and abnormal
wear. Replace the defective rings.

2. When the piston requires replacement, its ring should also
be replaced.

Item TC NA

No.1 0.056 ~ 0.076 0.03 ~ 0.07
Standard No.2 0.046 ~ 0.066 0.08 ~0.12

OIL 0.02 ~ 0.065 .02 ~ (0.0B5 ECLAO10B
MNo.1 0.15

imit No.2 0.15
QIL 0.1

. M the cl i i i . .
3. Measure the clearance betwesen piston ring and ring home. Thickness

Piston gauge

ECLADOC
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MAIN MOVING SYSTEM

4. Place a piston ring in the cylinder bore and set it square by

pushing it dewn with pisten.

ltem

TC

NA

No.1
Standard No.2
QIL

0.30~ 0.50 0.25 ~ 0.40
0.41 ~ 0.54 0.45 - 0.60
0.25~ 0.45 0.20 ~ 0.40

Limit

0.8

CONNECTING ROD BEARING

1.

Check the bearing surfaces for uneven contact pattern,
streaks, scratches, and seizure. If defects ara evident, replace.
It the surfaces are seriously nicked and seized, check also
the crankshaft, If the crankshaft is also damaged, replace the
crankshaft or grind to undersize for reuse.

Measure the connecting rod bearing 1.0. and crankshaft pin
0.D. If the clearance (oil clearance) exceeds the limit, replace
the bearing and, it necessary, the crankshaft. Or, grind the
crankshaft to an undersize and, at the same time, replace the

bearing with an undersize.

Pistan
ring

Eng gap

KCMBZEQA

1]

ECLAOOE

Standard

0.02 ~ 0.05 mm

Limit

c.1mm

CONNECTING ROD BUSHING

1.

Pull out the bushing using the special tool. ‘

EGLAGOF

Pull out

4

c

:

Pull out

09214 - 43000

ECLAG10G
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2.. Press-fit the bushing using the special tool.
At this time, align the busing with connecting rod small end $
oll hole.
~— 09214 - 43000
Apply oil
PRy Bushing
Align to the Chamfer side
oil hole

3. Adjust the busing inner diameter within the standard values.

ECLADIOH

Standard

29.015 ~ 29.025 mm

/®\ CAUTION

1. Insert the piston pin, following the front mark.

2. Install the snap ring in the folfowing direction.

N
—

ECLAGTUI

Front mark

KCMB266B

ECLADMOK
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INSTALLATION
PISTON RING INSTALLATION
1. Install the oil ring expander and ol ring to the piston.

2. Then, install No.2 piston ring and No.1 piston ring, in that
order. Make sure that the ring side, on which manufacturer
and size marks are stamped, faces ta the piston crown.

___;_,I__r Nn1D G
ﬁ No-2—)
) 51 &
L

.

KMB2T0R

PISTON & CONNECTING ROD ASSEMBLY
1. Apply engine oil to the piston surface, piston ring and oil ring.

2. Adjust gap between the piston ring and oil ring as shown in
the illustration.

Upper side rail o1
.
&

7

&= [Fision pin]

Y

wols

l.ower side rall

KMBCZ708

3. Insert the piston and connecting rod assembly from above
the top of cylinder. Ensure that the front mark on piston crown
and that (1D mark) en the connecting rod face toward the front
of engine (to the crank pulley side).

4. Clamp firm the piston rings with the ring band and install the
piston assembly info cylinder. Do not strike it hard into the
piston, as broken piston ring or damaged crank pin could
result,

(=]

S
3 ;}’é@@/ﬁg

ECLAG1ON

5. When assembling, align the bearing cap with the connecting
rod, )
If parts are new ones, align notches in the sama direction.

6. Make sure the clearance of connecting rod big end side.

Standard 0.10 ~ 0.25 mm

Limit 3.4 mm

ECLAQIG0




CYLINDER BLOCK 2.41
5. CYLINDER BLOCK
1) CYLINDER BLOCK
COMPONENTS
M2 1
N
0.5~0.7kgm

Sus LN~

[DISASSEMBLY]

Cover

Packing

Engine bracket, right
Engine bracket, left
Cylinder sleeve
Cylinder block

[Remarks]
(1) Assembly is the reverse of disassembly
(2) Do not reuse N marking parts

KCMBO30A
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CYLINDER BLOCK

INSPECTION

A\ CAUTION
Before inspection and repair, clean parts fo re-
move dirt, oil, carbon, deposits, and scale.

Before cleaning the cylinder block, be sure to
check for evidences of water leaks and damage.
Romove contaminanis from oil holes with com-
pressed air and, at the same timea, make sure that

CYLINDER BLOCK
1.

Check for scratches, rust, and corresion. Use also a flaw -
detecting agent for the check. If defacts are evident, correct

they are not blocked.

or replace.

Using a straightedge and thickness gauge, check the ¢ylin-
der block top surface for flatness. Lay the straightedge
longways and crossways as indicated by A, B,...in illustration.
If flatness is not within the limit, replace the cylinder block. At
measurement, ensure that the cylinder block top surface is

ECLAMTE

free from any traces of gasket material,

Standard

0.05 mm

Limit

0.1 mm

Check cylinder wall for scratches and seizure. if defects are
evident, correct (to oversize) or replace.

Using cylinder gauge, measure the cylinder bore, If it wears
out excessively, bore the ¢ylinder to oversize and replace
the piston and piston rings. Measurement points are as

shown.

Standard

91.10 ~ 91.13 mm

]

12mm

(©.47 in &

Middle

Bottorn ===

-

KOMBOSTA




TC

NA

Clearance

0.02 - 0.08 mm 0.03 -~ .05 mm

A\ CAUTION

1. When boring cylinders, finish all of four cylin
dets to the same oversize.
2. Don't bore only one cylinder tc oversize.

CYLINDER BLOCK 2-43
BORING OF CYLINDER
1. Using the maximum cylinder bore as a basis, determine the
oversize piston to be used.
There are four oversize pistons available :
Size Identification mark
(.25 mmy{0.01 in.} 0.8, 0.25
0.50 mm(0.02 in.} O.5. 0.50
0.75 mm(0.03 in.} O.5. 0.75
1.00 mm{0.04 in.) O.8. 1.00
A\ CAUTION
Sizes are marked on the pistons.
2. Based on the piston O.D. measured, calculate the boring
dimension.
» Boring dimension
Piston O.D. + 0.04 to 0.06 mm
(piston to cylinder clearance) - 0,02 mm (0.0008 in.)
{honing margin}.
Piston C.D.
4, Bore cylinders to obtain the calculated boring dimension.
KCMBO40E
/A CAUTION
To prevent thermal distortion due to temperature rise
during boring operation, bore cyiinders in the se-
quence of No. 2, 4, 1 and 3.
5. The cylinders must be honed to finish dimension.
8. Check clearance between piston and cyfinder,
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CYLINDER BLOCK

2) REPLACING CYLINER SLEEVE
REMOVAL

1.

Fix the cylinder block with & boring machine before cantering.
Centaring should be done in the lower part of the cylinder
sleeve where has little abnormal wear.

2. Bore the sleeve until the thickness is 0.5mm.

3. Insert the processed screwdriver as shown in the illustration
between the cylinder sleeve and cylinder block and remove
the cylinder sleeve by tapping on the screwdriver slightly. Be
careful not to damage the cylinder block wall.

INSPECTION

1, After removing the cylinder sleeve, inspect the cylinder block
sleeve hole surfage.

2. If there are damages, scuffing, abnormal wear and other
defects, bore the cylinder block sleeve hole to oversize.

3. Measura the cylinder sleeve 0.D. and cylinder block sleeve

hole 1.D. with a gauge placed as shown in the illustration.
Measure D1, D2 and D3 in the directions of X and Y and if the
average value is below 0.12mm, bore the sleeve hole to 0.
5mm oversize and press-fit the oversized sleeve into the sleeve
hole.

/1, CAUTION
Be sure when boring the cylinder, all sieeves should
be removed from afl cylinders not to make mistakes
during rounding.

Face the rounded
side toward the block

Aftach a round piece
to the screwdriver

e
P -
KD B2002
¥ diraction
O Xdirection
12mmFE 5y
Middle |- pp -
—J
Bottom L
KD4B2003




CYLINDER BLOCK
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PRESS-FIT

1. Without boring cylinder block sleeve hole

1)

2)

3)

5)

Apply press oil to the cylinder block sleeve hole suiface
and sleeve outer surface.

Put a flat rounded plate on the sleeve top end and press-
fit it with a hydraulic press.

Press-fit load 2200kg or more

Hydraulic press

Prass-fit the sleeve until the sleeve top end surface is
flush with the block top surface.
Pressit it toward the chamfer as shown in the illustration.

Upper part
Lower part

( >

KDaB200s

To prevent the cylinder sleeve and cylinder block top sur-
faces from roughness and bump, cut the cylinder block
top surface.

Difference between them should be '0' as possible. (The
limit: 0.2mm)

No slice

Cylinder .
sleeve Cylinder
block
KD4B2008

Chamiar the cylinder sleeve top end as shown in the
illustration.

1imm Cylinder sleeve

v |
N 7!
r 30

KOD4B2007
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CYLINDER BLCCK

2.

INSPECTION AFTER ASSEMBLY
1.

2.

6) Cylinder sleeve 1.D.is processed with 90.08~90.10mm,
after press-fitting the sleeve, hone the bore to be within

the standard value.

Cylinder bore

81.10-91.13mm

Honing surface formation 2~4
Honing rendering angle (Cross-halch) 156~25°
Cylinder bore perpendicularity 0.05mm

Boring ¢ylinder sleeve hole

1. Prepare a 0.5mm oversized cylinder sieeve.

2. Hone the eylinder block sleeve hole 1o 94.025~94.050mm,

3. Press-fit the cylinder sleeve and render the bore.
For press-fit and process procedures, refer to "Without

boring block sfeeve hola".

After assembling the crankshaft and piston, inspect protru-

sion of the piston.

If the protrusion is out of tha limit, replace the piston inserted
inte thin one to be the protrusion within the limit.

After procedure 1, if the protrusion is not within the limit, re-

place the cylinder block,

Limit

1.1 mm

Protrusion

Pistan Cylinder block

=

(O]

'

KDoB 2008
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OIL FILTER 3-1

1. OIL FILTER

COMPONENTS
1 4
3.0 ~ 4.5 kg-m
1.2-~1.5kgm
6
2—— (o
5.0 ~ 6.0 kg'm /
5
3 /@
08 ~1.2kgm
[DISASSEMBLY]
1. Qil filter
2. Qil cooler by - pass valve
3. Qil pressure switch
4. Joint
5. Tapper plug
6. Qi filter bracket
7. Check valve 3.0~ 3.5kg-m
8. (asket
9. Qil jet
10. Gasket
[Remarks])
(1) Assembly is the reverse of disassembly
(2) Do not reuse N marking parts
KCUBASGA




3-2 OIL FILTER

REMOVAL
OIL PRESSURE SWITCH
Te remove the oil pressure switch, use Oil Pressure Switch Wrench

(09260 - 32000).

/Y CAUTION
During removal, use care lo prevent damage to the
sealant applied to threads.

INSPECTION
OIL FILTER BRACKET
1. The il filter mounting surface must be free from damage.

2. Check for cracks and oil leaks.

OIL PRESSURE SWITCH

1. Connect a tester {Q range} between the terminal and the body
of the switch to ¢check for continuity, The switch is normal if
there is continuity. If there is no continuity, replace the switch.

2. Insert a thin rod in the ol hole of the switch and push it in
lightly. The switch is normai if no continuity is detected (infinite
resistance on the tester). If there is continuity, replace the
switch.

ECLADIZB

ECLAMIC

KCDADS2A




OIL FILTER 3-3
3. Apply a 0.5 kg/fom? pressure to the oil hole. The switch is nor-
mal if there is no continuity. Also check for air leaks. If any air
leaks are detected, the cause may be a broken diaphragm.
Replace the switch if it leaks.
QIL JET, CHECK VALVE
1. Check the cil jet and check valve for clogging. Engine oi
2, Check the oil jet for damage and deformation.
Check valva
assembly KCMBS20A
OIL COOLER BYPASS VALVE
1. Ensure that the dimension L measures the standard value L
under normal temperature and humidity.
r OO
Dimension L 34.5mm
L0 I -
Yalve

2. The dimension must be the standard value when measured
after the valve has been dipped in 100°C.

Dimension L 40mm

HCMBS20M




3-4 OIL FILTER

INSTALLATION
OIL JET

There are two types of oil jets installed: one for No. 1 and 3, and
the other for No. 2 and 4. Make sura that the correct one is in-
stalled with corract direction as shown.

OIL JET SWITCH

1. Before installation, apply sealant to the switch threads.

A\ CAUTION
* The sealant must not get into the thread top
surface.

* Use care not to torque excessively.

No.2_, —+

Cylinder

No.1, 3
i Cylinder

Qil jat Qil jet
(No.1, 3) {No.2, 4)
Cylinder block
knock pin

Check valve

KCMBSa0A
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OIL FAN

2. OIL PAN

COMPONENTS

KD4B3001

3 &
s 0
i )
ﬂ -
E
o
"4
1y
-
]
uy
o

1. Drain plug
2. 0Oil pan
3. Qil screen
4. Ciasket




36 OIL FAN

REMOVAL
OIL FAN

When the oil pan is stuck with the gasket, remove it by tapping
the drain plug downward with a plastic hammer or equivalent,

INSTALLATION
OIL FAN

1. Remove the gaskets attached in the oil pan and cylinder block
using a scrapper, wire brush, etc.

2. Cutthe nozzle attached to the liquefied gasket as shown in
the illustration. The liquafied gasket comes out with 4mm
diameter.

MZ 100080

Semi-dry seaiant THREEBOND TB1212

3. Squeeze the liqusfied gasket from the tube and apply it to the
oil pan as shown in the illustration.

KD4B83002

KDB3o03
W
Cutting part
KLMB3004
Apply .
sealant Diameter

Bolt hola

HO4B83005
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3. OlL PUMP
COMPONENTS

Oil pump cover

Oil purnp outer gear

Qil pump inner gear

Plug

Gasket

Relief plunger

Relief spring

. Oil pump case

[Remark]

Do not reuse N marking paris.

1.
2
3.
4
5.
6.
7.
8

KCMBSE0A
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OlL PUMP

DISASSEMBLY

Before removing the cil pump outer and inner gears, mark the
outer gear to make sure that it goes back to the position with

correct direction.

INSPECTION
OIL PUMP ROTOR

1. Install the outer and inner gear into the front case and make
sure that they turn smocthly with no excessive play between

them.

2. Check the side clearance (the front case and oil pump cover

surface).

Inner rotor

=4 ﬁ
4

Outer rotor

7

KCMBSE0A

Standard 0.04 ~ 001G mm

Limit

0.15 mm

3. Measure the body clearance and if the measure value ex

ceeds the limit, replace the gear or case.

ltem Standard Limit
Inner rotor 0.22 - 0.35 mm C.5 mm
Quter rotor 0.12 ~ 0.22 mm ¢4 mm

4. Check the oil pump cover rotor contact surface for wear and if
there is bump, replace the cover. (If the individual part is not

available, replace it as an oil pump case assembly).




OIL PUMP 39
INSTALLATION
OIL PUMP INNER ROTOR/OIL PUMP QUTER ROTOR
1. Apply engine oil to all rotor surfaces.
2. Install the gearin the same direction as markings represented
during disassembly. Inner rotor . —
=1 RN\
- Marking
5 )
=
/Outer rotor
KMBSEDA

3. When air pressure of 0.5kg/cm? is appiied to the oil hole, if
there is no continuity, it is normal.
If air leakage is detected, replace the switch because the dia
phragm may be damaged.

OIL JET, CHECK BELT
1. Check the il jet and check valve for clogging.

2. Check the cil jet nozzles for damage or deformation.
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OIL PUMP

OIL COOLER BYPASS VALVE

1. Standard value of 'L' at room tempearature,

Standard

34.5mm

2. Limit value of 'L' after coming out from oil of 100°C.

Limit

40mm not less than

KCMBLANE
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WATER PUMP & WATER PIPE

4-1

1. WATER PUMP AND WATER PIPE
COMPONENTS

Pl

© P NDo;

[DISASSEMBLY]

Drive belt (V ball)

Cooling fan

Fan clutch

Water purnp pully

{Power steering pump pully adhera)
Water pump pully

Water inlet fitting

water inlet fitting gasket
Thermostat

Coolant temperature gauge unit

. Watar inlet pipe
11.
12,
13.
14

O-ring

Water pump

Water pump gasket
Thermostat assembly

1.0-12kgm

[Remarks]
(1) Assembly is the reverse of disassembly
{2) Do not reuse N marking parts

KCME3R0A




4-2 WATER PUMP & WATER PIPE

INSTALLATION

DRIVER BELT

inspect the following items and replace them if required.
1. Loose belt

2. Damage, crack, and wear

WATER PUMP & HOSE
1. Water pipe for crack, damage and clogging

2. Water hose for crack, damage and clogging

WATER PUMP

Check each part for cracks, damage or wear, and replace the
water pump assembly if hecessary.

1. Coolant leaks
Coolant leaks from A
Water pump body for damage and crack

2
3
4. Impelier for damage and crack
5

ECLADT1E

. Bearing for damage




WATER PUMP & WATER PIPE

ASSEMBLY
WATER PUMP

1.

Clean the gasket contact surfaces inserting between the wa-
ter pump and cylinder block.

2. Bolt sizes are as below.

No Hardness d

category Torque
1 4T 4T 1.2-1.5 kgm
2 a7 4T 1.2~1.5 kg'm
3 7T T 2.0~2.7 kg'm

WATER PIPE & O-RING

1.

Fit water pipe O-ring in the groove provided at water pipe
end, wet the periphery of water pipe O-ring and insert water
pipe.
1\ CAUTION

Do not apply ol and grease to water pipe O-ring.

&

r

Indication {or
hardness category-

L{Length)

KGUBO40A

Q-ring

KCMB3Z08




4-4 RADIATOR PAN MOTOR

2. RADIATOR PAN MOTOR
COMPONENTS

0.3 ~ 0.7 kg-m

1.0~ 1.2%gm

1 03~ 0.7 kg-m 2

[DISASSEMBLY]

1. Radiator upper shroud
2. Cooling fan

3. Cooling fan clutch

[Remark]
{1} Assembly is the reverse of disassembly

KCMB4Z0A




RADIATOR PAN MOTOR

4-5

INSPECTION
COOLING FAN
1. Check the blades for damage and cracks.

2. If any portion of fan is damaged or cracked, replacecooling
fan.

FAN CLUTCH

1. Check the case joint and seal for cil leakage from the pan
clutch.

2. Oil leakage may cause overheating the engine resulting from
the pan spaed decrease.

3. Check the bimetal strip for damage

Bimetal

KCMB430A




4-6 RADIATOR PAN MOTOR

COMPONENTS

2
(1.0~1.2 kg'm)

[DISASSEMBLY]
1. Whier temperature gauge unit
2. Thermo switch (113°C)

(For A/C equipped vehicle)

KCMEB450A




RADIATOR PAN MOTOR

4-7

INSPECTION
WATER TEMPERATURE GAUGE UNIT

1. Put the sensor in water and increase the water temperature
measure the resistance.

ECLADIZE

2. If the measursment radically deviates from specification,

replace.
3. Measure the resistance across terminal {A) and body for wa- Tarminal {A) \ Terminal (B)

ter temperature gauge element and across terminal (B) and

body for glow control element,

Standard

Terminal (A} 0.4/ 70°C
{For coolant temp) 23.8Q/115°C e
Terminal (B} 24.8Q/1-20°C
(For preheat plug) 3.250/20°C

THERMO SWITCH (FOR A/CON})
1. After inserting the coolant temperature switch imto oil, heat

the oil.
2. Check that the coolant temperature switch is turned OFF when

the oil temperature réaches the standard,

Standard

Coclant temperature at A 113 £3°C
ECLAD12G
Coolant temperature at B 106°C
A\ CAUTION

Only engine oil is available and stir the oil during
healing. Do not overheat.
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THERMOSTAT

3. THERMOSTAT
COMPONENTS

e
7 9

® &

1.2-1.5kgm

[THERMOSTAT DISASSEMBLY]
1. Radiator lower hose

7. Water inlet fitting

8. Gasket

9. Themostat

1

2.
a.
4
5

6
i

0.

[WATER PUMP DISASSEMBLY]

Hadiator lower hose
Power steering oil hose
Power stegring oil pump bracket

. Water pump & thermostat
. Water pump gaskst

O-ring
Thermosiat housing

11. Tharmostat housing gasket
12. Water pump

KCUBDAOC




THERMOSTAT 4-9
INSPECTION
1. Check that valve closes tightly at rcom temperature.
2. Check for defects or damage.
3. Immerse thermostat in container of water.
Water termperature
82 + 2°C gauge
COpening valve temperature R
76,5+ 2°C —
Qe 0o @0
KCMAZ10A
ASSEMBLY
Assemble the thertmostat in the direction shown in the illustration.
Thermostat
housing

Thermostat

KCUBOMOE




410

RADIATOR

4. RADIATOR
COMPONENTS

[DISASSEMBLY]

SOl S

Radiator cap

Drain plug

Over flow tube
Heserve tank
Readiator upper hose
Radiator lower hose

.ﬁ)
0.8 ~1.1kgm——————

0.8 ~ 1.1 kggm

7. Radiator upper shroud
8. Radiator lower shroud
9. Radiator

[ARemark]
(1) Installation is the reverse of removal.

KCMBA00A




RADIATOR

4-11

INSPECTION

1. Check between the radiator pins for foreign material.
Check the radiator pins for bending or damage.

Check the radiator for contamination, damage or rust.
Check the radiator hose for crack, damage or deformation.
Check the reservoir tank for damage.

Check the radiator cap spring for damage.

Noe o = N

Check the radiator cap packing for damage or crack.
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INTAKE AND EXHAUST MANIFOLD

1. INTAKE AND EXHAUST MANIFOLD
COMPONENTS

NoO kWD

Exhaust fitting

Gasket

Qil return pipe

Qil return pipe gasket
Exhaust manifold

Turbo charger gasket
Turto charger assembly

KOMBBODA




5-2 INTAKE AND EXHAUST MANIFOLD

ASSEMBLY
TURBO CHARGER ASSEMBLY
Rermove the heat protector.

A\ CAUTION
Be careful of foreign material not to come in the oil
passage during cleaning.

ECLAD15C

EYE BOLT

Before installing the cil pipe eyebolt (turbocharger upper part}, fill
the turbocharger with clean engine oil. After full filling, check that
the turbine and compressor wheel are rotating smoothly.

ECLADSD




TURBO CHARGER [TC]

5-3

2. TURBO CHARGER (TC)
COMPONENTS [D4BF]

(DISASSEMBLY]

Hose clip

Hose

Coupling

Turbine housing
Snap ring
Compressor cover
Q-ring

Cartridge assembly

e U

KCUBOS0A




5-4 TURBO CHARGER [TC]

DISASSEMBLY
TURBINE HOUSING

Before removal, make the mating mark on compressor cover bear-
ing housing and turbine housing.

/1 CAUTION
Be sure not to damage the compressor and turbine
wheel blade.

SNAP RING

Remove the snap ring using snap ring filler,

CARTRIDGE ASSEMBLY

Remover by tapping the compressoer cover of cartridge assernbly
with plastic hammer,

NOTE
O-ring instailed around the cariridge assembly may
cause tight installation sometimes.

A\ CAUTION
+ [ise a heavy duly carbon solvent to loosen the
carbon from the parts.
+ Do not use caustic solutions, wire brushes, or wire
wheels to remove carbon deposits from any turbo
charger part.

Mating mark

KCMEBO00A

Snap ring

KCLAD16C

Cartridge
assembly

KCMBEEIC




TURBO CHARGER [TC] 5-5

INSPECTION

Contacting surface
TURBINE HOUSING

1. Check the inner housing contacting turbine wheel for crack,
pitching and other damages caused by overheat.

KCMBB70A

2. Make sure that the waste gate valve lever operates freely by
hands.

COMPRESSOR COVER

Make sure there are no damages on the inner housing surface
contacting compressor wheel,

C ARTRIDGE ASSEMBLY

_ Compressor (il passage i
1. Turbine wheel and shaft assemblies with cracks in the blades wheeT P 96 Turbine wheel

or broken blades can not be used again. If the blades are
slightly bent, it can be used again but severely bent blades
can not ba reused,

2. Check if there are foreign materials disturbing the oil flow in
the oil passage of cartridge assembly.

KCMEAFOB

OIL PIPE AND OIL RETURN PIPE

Check the oil pipe and oil return pipe for clogging and deformation,
Repair or replace them if required.



5-6 TURBO CHARGER [TC]

WASTE GATE INSPECTION

Check the waste gale rod operation under the pressure below.

Pressure

TCl engine Approx. 0.80kg/cm?

ASSEMBLY
O-RING ASSEMBLY

Apply engine oil 1o the new O-ring thinly and assembie the car-
tridge assembly.

/N CAUTION
Take care not to damage the O-ring.

COMPRESSOR COVER/CARTRIGE ASSEMBLY

1. Install the cartridge assembly 10 the compressor cover with
them mating as marked when disassembling.

2. When replacing it with a new one, install it as shown in the
left illustration.

A\ CAUTION
When instaliing the cartridge assembly to the com-
pressor cover, lake care not fo damage the compres-
sor wheel blade.

SNAP RING
Install the snap ring with the compressor cover downward.

/1 CAUTION
Insiall the snap ring with the chamfer upward.

ECLAOIE)

HOMBB70C

Mating mark

KCMBETOD

Snap ring Chamfer

Cartridge
assembly

Compressor

cover
KCMBE7OE




TURBO CHARGER [TC]

5-7

TURBINE HOUSING

Install the cartridge assembly to the compressor cover with them
mating as marked when disassembling,

A\ CAUTION
Take care not to damage the compressor wheel blade,
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AIR CLEANER

3. AIR CLEANER
COMPONENTS

TORQUE : kgem

Case assembly @

Air cleaner element

' Wirng nut ——— 8
@ Air cleanar cover

assembly

|'|-. —— /ll

= =
Dust pan ~
assembly =S
A

ABn—— T:0.15-~0.25

KCYB7204
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ENGINE ELECTRICAL SYSTEM 6-1

1. GENERAL

STARTER MOTOR

Starter motor is a reduction drive type.

KO4Ba031

ALTERNATOR

Alternator is electronic voltage requlator built-in type.

KD4Ba002




6-2 ENGINE ELECTRICAL SYSTEM
GLOW PLUG )
Glow plug uses AGS. )
Coil
i — \' LU
! AGS
entification mark
. KD4E&003‘_
2. SPECIFICATIONS
ALTERNATOR
ltem Specification Remark
Type Battery voltage sensing
Rated output 12V / BDA
Motor spead 1,000 ~ 10,000 rpm
Voltage regulator type Electronic voltage regulator, with vacuum pump
Regulator setting voltage 14.4 + 0.3V
Temperature compensated 10 Smv/iC
STARTER MOTOR
ltem Specification Remark
12V / 2.2KW {Generator, Excavator, Loader)
Output
24V / 5KW (Bus aircon)
Number of pinion teeth 13
No-load Terminal voltage 11V
characteristics Amperage 30A
GLOW PLUG
Item Auto glow
Identification mark Y-115T
Type Sheathed type




ENGINE ELECTRICAL SYSTEM

6-3

3. SERVICE SPECIFICATIONS

ALTERNATOR
Item Standard Lirnit
Brush length Wear limit
Slip ring O.D. 33mm 322mm
Rotor ceil resistance {at 20°C) 275+ 020
STARTER MOTOR
No-load characteristics voltage (Bus aircon) 11V {23V)
Amperage {Bus aircon) 130A (95A)
Reyolution number {Bus aircon) 4500rpm (3300rpm)
Pinion gap 0.5~2.0mm
Commutator Q.D, 29.4mm 28.4mm
Undercut 0.5mm 0.2 mm
QOuter round 0.05mm 0.1mm
Brush length Wear limit
GLOW PLUG
0.58 (Generator, Excavator, Loader)
Resistance AGS
10£} (Bus aircon)
4. TIGHTENING TORQUE
ltem Torque {kg.m) Remark
Lock bolt 1.2~15
Generator support bolt nut 20-25
Eye bolt 14-19
Starter motor attaching bolt 27-34
Glow plug 15~2.0
Glow plug plate attaching nut 0.1-~0.45
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ENGINE ELECTRICAL SYSTEM

5. TROUBLESHOOTING

STARTING SYSTEM

Trouble symptom

Probable cause

Remedy

Starter spins but engine
will not crank

Starter motor faulty

After removing the starter motor, check the
drive for crack and wear

Flywheel ring gear teeth broken

Replace flywheel ring gear or torque con-
verter

Engine will not crank

Battery cables locse, corroded or worn out

Repair or replace cables

Battery charge low

Charge or replace battery

Cabiles loose or cables wear

Tighten or replace cahles

Starter motor faulty

Repair or replace starter motor

Engine cranks slowly

Battery cables loose, corroded or worn out

Repair or replace cables

Battery charge low

Charge or replace battery

Starter motor faulty

Repair or replace starter motor

CHARGING SYSTEM

Trouble symptom

Probable cause

Remedy

Low battery

Wiring connection loose

Tighten loose cohnections

Overload Check and remove the accessories if re-
quired
Worn battery Replace battery

Generator faulty

Repair or replace

Electronic voltage regulator faulty

Replace voltage regulate

Battery faulty

Check the battery or replace, if necessary




ENGINE ELECTRICAL SYSTEM
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GLOW CONTROL SYSTEM

Trouble symptom

Probable cause

Remedy

Engine will not start below
50°C

Wiring connection loose or bad wiring

Repair or replace wiring

ECT sensor malfunction

Replace ECT sensor

Glow plug malfunction

Repair or replace glow plug

Glow plug control unit failed

Replace glow control unit

After first combustion, en-
gine stall or rough idle be-
low 50°C

Wiring connection loose or bad wiring

Repair or replace wiring

Glow plug malfunction

Check the resistance of glow plug and
replace, if necessary

Glow plug relay malfunction

Check the relay and replace, if necessary

Glow plug control unit failed

Check the control unit and replace, it nec-
essary

Yellow glow lamp will not
turn-QN

Open lamp

Replace lamp

Wiring connection loose or bad wiring

Repair or replace wiring

Shorted wiring

Repair or replace wiring

Glow plug control unit failed

Replace control unit, if necessary




6-6 ENGINE ELECTRICAL SYSTEM

VEHICLE INSPECTION
SPECIFICATIONS

Starter coil

Field coil

Alternator

KD4BGMM

i) NOTE
Register with diode
+  According to battery voltage detective lype alter-
nator adoption, when the charge warning lamp is
short, to get the charging function, the continuity
circuit of the L terminal (field coif) is installed par-
allel with the circuit of the charge warning lamp.



ENGINE ELECTRICAL SYSTEM

INSPECTION

Check the following items before inspecting voltage
regulator adjusting voltage alternator output current.

1. Alternator installation
2. Alternator drive belt tension

3. Battery specific gravily and voliage
4. Fusible link
5

Abnormal noise from alternator durng operation

NOTE
Use fully charged batfery to obtain the stan-
dard value,

REGULATED VOLTAGE TEST

PREPARATION

1. Turn ignition switch to "OFF."

2. Disconnect the battery ground cable.

3. Connect a digital voltmeter between the "S(L)"
terminal of the alternator and ground. Connect the
(+) lead of the volimeter to the "S(L)" terminal of
the alternator. Connect the (-} lead t¢ good ground
or the battery (-) terminal.

4, Disconnect the alternator output wire from the gen-
erator "B" terminal.

5. Connect a DC ammeter {0 to 100A) in series be-
tween the "B" terminal and the disconnected out-
put wire. Gornect the {-) lead wire of the ammeter
to the disconnected outpu? wire.

6. Atiach the engine tachometer and connect the bat-

tery ground cable.

1. Setl the special lool wiring connector, voltmeter and ammeter as following.

ignition
switch(1G)

Battery

Alternator

§—== Load

Voitmater

-
&,

Ampsaremetar

Regulated voltage test

KD4BR0S

6-7
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ENGINE ELECTRICAL SYSTEM

2. Check as the following procedures.

N Check | o . Determination ¢ R
0. eck item peration Normal Abnormal ause emedy
1 Voltage ignition switch: v Voltage arises | Abnormal wiring | Carrect wiring or
hetween L OFF or alternator repair alternator
terminal and
eartn Ignition switch: 25V ov
ON Battery voltage | Faulty ALTR Repair ALTR
2 Violtage be- Ignition switch: | Battery voltage ov Short wiring or | Correct wiring or
tween S fusable link replace fusable
. OFF -
terminal and link
earth Ignition switch:
ON
3 | Voltage Run the engine | 14.4 +0.5v | Highly exceed | abnormal IC Repair ALTR
between and keep the (At 20°C) tha standard regulator
terminal and  |engine at value
earth 2000~3000rpm. Below the If the output fully charge the
reguiator standard value | current is 5A or battery.
adjust voltage} more
I the output Repair ALTR
current is 5A or
less, the alterna-
ter is abnormal.
[ NOTE

Adjust vollage becomes slightiy low in proportion
to the output current, so it is inspected with low
oulput current (approx. 5A or less) of IC regulator.
Adjust voltage varies according to the IC regula-
tor surrcunding lemperature, so refer to the char-

acteristics as shown In the left figure.

if the battery may be discharged or the head lamp
is overloaded, the current reads 5A or more. Re-

check the battery lamp this time.

Adjust voltage V

40 20 0 20
IG requlator surface temperature(°C)
KD4BE00S

40 60 80




ENGINE ELECTRICAL SYSTEM

CURRENT QUTPUT TEST

1. Remove battery ground cable.

2. Remove alternator outlet line from alternator "B" terminal.
Cornnect 0-100A test ammeter DC between "B" terminal and
remove outlet line in series.

3. Connect a voltmeter {0 to 20V) between the "B" terminal and
ground.

4. Attach an engine tachometer.

5. Check that the values cn voitmeter and battery are the same.
0V is caused by a discennected wire between the alternator
"B" terminzal and battery {+), or a blown fusible link, or defec-
tive ground.

6. With headlamp switch ON, start engine. Set headlamps at
high beam and heater blower switch to HIGH. increase en-
gine speed to 2500 rpm and read the maximum output cur-
rent on the ammeter.

Limit 70% of nominal output current

NOTE
Read the maximum value quickly as charged current
drops repidly. Nominal output current vaiuve is indi-
cated on a plate on the alternator.

7. The value on the ammeter should be over the limit value.
When the value is under the limit and the alternator outlet
wiring [between alternator "B" terminal and battery (+)
terminal] is normal, remove tha alternator for inspection.

(il NOTE
Having headlamps on when checking alternator out-

put current increases the load, Standard current is
generated at low speed of alternator. However, oul-
put current is stabilized at about 4000rpm alternator
speed.,

Therefore, the ouiput current at 2500 rpm engine
speed exceeds the standard value, and the alternator
can be considered as near normal.

8. Alternater output current changes due to load. Therefore, the
standard output current may not be obtained due th small
electric load despite the charging system being normal. In
this case, increase the load and recheck.

BOA

Load

I
e ©o .
Ignition
Battery switch
&

Charge warning lamp

i 1Y
Relay with diode

g

Voltmeter Amperemeter

KD4B6007




6-10 ENGINE ELECTRICAL SYSTEM

RESULT

1. After output current test, bring engine speed to idls.
Turn ignition switch OFF.

Remaove battery ground cable.
Remove ammeter, voltmeter and engine tachometer.

Connect alternator cutput line to alternater "B* terminzl.

A

Connect battery ground cable,
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6. ALTERNATOR

COMPONENTS

T=2.0~2.5 kg-m *%

2

Lock bolt

Nut

Support bolt
Alternator assembly
Alternator brace

oA M

KD4BEXOE

INSTALLATION
ALTERNATOR ASSEMBLY

1. For belt tension, refer to Chapter 5 Engine-Service adjust-
ment procedures,
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ENGINE ELECTRICAL SYSTEM

COMPONENTS

L I e

L = ]
W N = O -

[DISASSEMBLY)

Pulley

Fan

Seal

Rotor & fan assembly
Rear bearing
Bearing retainer
Front bearing

Frent bracket

Stator assembly

. Plate

. Regulator & brush holder
. Ractifiar assembly

. Rear bracket

[Remarks]
Assembly is the reverse of disassembly

KO4B6003




ENGINE ELECTRICAL SYSTEM
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DISASSEMBLY
FRONT BRACKET

1. With a screwdriver Dlade inserted between the front bracket
and stator core, pry it to separate the stator and the front
bracket.

2. If they are hard to separate, lightly strike the bracket with a
plastic hammer while prying with the scrawdriver.

KD4B6310

/B CAUTION
Do not insert the screwdriver foo deep as the stator
core could be damaged.

STATOR ASSEMBLY, RECULATOR AND BRUSH
HOLDER

1. When removing the stator, unsolder the three stator leads
from the main diodes.

2. When removing the rectifier from the brush holder, unsclder
two soldered points,

& cAuTION
+~  When soidering or unsoidering, use care not to

Piate "B"

KD4BE11

expose the diode to soldering iron heat for ex-
tended time, Complete soldering or unsoldeting
in as short a time as possible.

* Do not overstress the dicde leads.
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INSPECTION
ROTOR

1. Check the rotor ceil continuity. Make sure that there is conti-
nuity between slip rings. Measure the rotor resistance. If it is
axcessively small, it indicates a shorted rotor, If without con-
tinuity or sherted, replace the rotor assembly.

Standard value 3-5ohms

KD4B6012

2. Check the rotor coil grounding. Make sure that there is no
continuity between the slip ring and core. Replace the rotor

assembly if there is continuity. Q fl——

il
[N

STATOR

1. Check the stator continuity. Make sure that there is continuity
between coil leads, Replace the stator assembly if there is no
cohtinuity.

KD4B6G14




ENGINE ELECTRICAL SYSTEM

2. Check the coil grounding. Make sure that there is no continu-

ity betwsen the coil and core. Replace the stator assembly if
there is continuity.

RECTIFIER

1.

Inspection of {(+} Heat Sink Assembly

Using a circuit tester, check continuity between the (+) heat
sink and the stator coil lead cornection terminals. If there is
continuity in both directions, the diode is shorted. Then, re-
place the rectifier assembly.

Inspection of (-} Heat Sink Assembly

Check continuity between the {-) heat sink and the stator coil
lead connection terminals. If there is continuity in both direc-
tions the diods is shorted, Then, replace the ractifier assembly.

Inspection of Diode

Trio With a circuit tester connected to both ends of each diode,
check continuity of the three diodes. If there is continuity or
ne continuity in both directicns, the diode is damaged. Then,
replace the rectifier assembly.

KD4BEO16

KD4BE017

o BomEDE O

KOMBE018
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BRUSH

1. The brush must be replaced if worn to the wear limit line.

2. Unsclder the brush lead wires, and the brush and spring will
come out.

3. When installing a naw brush, push the brush into the holder
as illustrated and solder the leads.

REASSEMBLY
ROTOR ASSEMLY

1. Betore installing the rotor on the rear bracket, thread a steel
wire through the small hole provided in the rear bracket to lift
1p the brush. After rotor installation, remove the steel wire.

=

]o

!

Wear limit line

KD4BEO1S

KD4BEO21

Rear bracket

Wira
Brush

\

KD4aBBD2Z
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7. STRATER MOTOR
COMPONENTS

1. Starter motor

2. Nut
3. Boh 3
KD4B6023
REMOVAL

Remove the starter at the engine room lower portion.

INSPECTION
PINION GAP ADJUSTMENT
Disconnect
1. Disconnect the field coil wire from the terminal M of tha mag- connector
netic switch.

KD4RE0G24

2. Connect at 12V baltery the terminal S and the terrinal M.

N\ CAUTION
This test must be performed quickly within 10 sec-
onds fe prevent the swilch coil from burning.

3. When the battery is connected, the pinion moves out. Now,

push back the pinicn with a finger and measure the pinion
stroke (the travel along which the pinion is pushed back). This Pinion
is the pinion gap.

4. If the pinion gap is not up to specification, adjust by adding or » \
removing fiber washars between the magnetic switch and front -,_‘ — (QD
bracket. Using more washers makes the gap smaller, Pinion

gap

Pinion gap 0.2~20mm

KDaBE02s
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PULL-AINTEST OF MAGNETIC SWITCH

The pull-in coil is in good cendition if the plunger is pulled in to

cause the pinion to move out when a battery is connected be- @ IS
tween the terminals S and M of the magnetic switch. If the pinion B"_il‘g%_r?
does not move out, replace the magnetic switch. /
/'\ CAUTION Disconnect
» The connector must be disconnecled from lermi- connector

nal M for this test,

s The test must be finished within 10 seconds. KDaBed2e

HGLD-IN TEST OF MAGNETIC SWITCH

With a battery connected between the terminal 5 and body of
magnetic, manually pull the pinion up to the pinion stopper. The
hold-in coil is in good condition if the pinion remains out when
releasing it.

& O

Battery
12V

/]
& CAUTION Disconnect

This test must be completed with 10 seconds. connector

RETURN TEST OF MAGNETIC SWITCH

With a battery connected between the terminal M and body of the
magnetic switch, manually pull the pinion cut to the pinion stopper.
Body coils are fully operational if the pinion returns immediately
when releasing it,

v CAUTION
/_\’ . Cisconnect
This lest must be compleied with 10 seconds. cohnector

KD4BEOZE

NO-LOAD TEST [

L . Variable resistor
1. Set up a circuit as shown which connects a starter motor,

battery, ammeter, voltmeter, and variable resistance.

Ammeter

2. The starting moter should be in good condition if it turns
smoothly and steadily when the switch is turned ON with &
maximum variable resistance value. Adjust the variable re-
sistor so that the volimeter reads 11.5V. If the current and J’
rpm are out of specification after this adjustment, troubleshoot *
according to the table below and take remedial action as KDeBEp29,
required.

Starter
motor
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Symptom

Possible cause

Large current with low rpm
{torque alzo being small)

Contaminated bearing
Armature coil rubbing pole piece
Armature coil shorting

Large current with no rctation

Solenoid switch grounding
Armature and field coil grounding
Seized bearing

No current flowing with no
rotation

Broken armature and field coiis
Broken brush and pigtail
Improper contact between brush and commutator

Small eurrent with low rpm {torque
also being small)

Imoproper field coil connection (Note, however, that open or improperly
connectad shunt coil only will result in high rpm.)

Large current with high rpm
{torque being small)

Shorted field coll
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COMPONENTS

1. Screw 17. Screw

2. Magnetic switch 18. Center bracket

3. Fiber washer 19. Packing

4. Screw 20. Lever spring

5. Screw 21. Washer

6. Rear bracket 22. Gear

7. Brush holder assembly 23. Lever

8. Yoke assembly 24. Snap ring

9. Armature 25. Stop ring

10. Front bearing 26. Pinion gear

11. Rear bearing 27. Spring

12. Screw 28. Pinion shaft assembly

13. Cover 29. Front bracket

14. Snap ring

15, Washer [Remarks]

16, Plate Assembly is the reverse of disassembly

KD4BED30
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DISASSEMBLY Magnetic switch
MAGNETIC SWITCH

Terminal S
Terminal M

Remove the field coil wire from the terminal M of magnetic. Terminal B

Field ¢oil wire

SNAP RING

Measure the pinion shaft end play using the feeler gauge for the
purpose of reassempbly.

SNAP RING AND STOP RING
1. Using an adequate socket, push the stop ring over the shap Socket ___u
ring.
Pinion gear L
Z5—— Stop ring
A
\“"'--.___

KD4B&OS3

2. Remove the snap ring with a screwdriver, then, remove the stop
ring.

Pinion gear

KD4B6334
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CLEANING THE STARTER MOTOR PARTS

1. Do notimmerse parts in cleaning solvent. Immersing the yoke
and field coil assembly and/or armature will damage the
insulation. Wipe thesa parts with a cloth only.

2. Do not immerse the drive unit in cleaning sclvent. The over-
run clutch is pre-lubricated at the factory and solvent will wash
lubrigation frem the clutch,

3. The drive unit may be cleanad with a brush moistened with
cleaning solvent and wiped dry with a cloth.

INSPECTION
CHECKING THE COMMUTATOR

1. Place the armature on a pair of V-blocks, and chack the run -
out by using a dial gauge.

)

Standard value 0~ 0.03mm

Limnit 0.1mm

KD4BG6035

2. Check the outer diameter of the commutator. |

Standard value 32 +0.1mm

Limit 31.4mm

KD4BE03s

3. Check the depth of the undercut betwesn segments.
Standard value 0.5mm
Segment Under cut
Limit 0.2mm
Mica

KD4Bs0aT
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FIELD COIl. OPEN-CIRCUIT TEST

Check for condinuity between field brushes.
There must ba continuity.

FIELD COIL GROUND TEST

Check for continuity between the field coil brush and yoke.
There rmust be no continuity.

BRUSH HOLDER

Chack for continuity betwaen brush holder plate and brush holder.
There must be no continuity,

OVERRUNNING CLUTCH

1. Ensure that the pinion locks when turned counterclockwise
and turns freely when turned clockwise.

2. Chack the pinion for wear and damage.

KD BE03E

Yoke

KD4B&04q

KD4B6041
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BURSHES

1. Chack the brush surface in contact with the commutator for
surface rocughness. Check also the brush length.

Lirnit Wear limit line

2. If the surtace has been refaced or brush has been replaced,
wrap sand paper around the commutator to correct its surface.

3. When removing a worn brush by breaking with pliers, use
care to prevent damags to the pigtail.

4. Polish the pigtail end for battery soldering with sand paper.

5. Insertthe pigtail into the hole in a new brush and soldet, Make
sure that the brush surface is free from excess sclder.

ARMATURE COIL SHORT TEST

1. Place the armature on a growler.

2. Slowly turn the armature while a thin metal is held above it,
The armature coil is not shorted if the metal doas not vibrate.

/A CAUTION
Before this test, ensure that the armature gurface if
free from forelgn substances.

ARMATURE COIL GROUND TEST

Check for insulation between the commutator segment and ar-
mature coil core. There must be no continuity.

|:| —— Wear limit

line

KD4BE342

MNew brush

(Brush 5urface
/ is free from

AN

Soldering

excess solder)

Mark
Growler
=
NI — N —
\,\l __
oY —
I!!]
_— Gmwﬁ e
— —

|

KD4BEDAS
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ABMATURE COIL OPEN-CIRCUIT TEST

Check for continuity between segments. There must be
continuity.

KO4B6045

INSTALLATION
STOP RING AND SNAP RING

Using a puller of adequate type, pull the stop ring over the snap
ring.

Stop rin
e ring Pinion gear
KD4BE04T
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8. GLOW PLUG

COMPONENTS

|

T=1.5~2.0kg-m
T=1.5~2.0 kg'm

1. Connector
2. Glow plug plate
3. Glow plug

KO4BG048

REMOVAL
GLOW PLUG

Especially ceramic part of glow plug is so fragile that the screw
should be removed with the hand after unscrewing it several turns
with a togl.
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INSPECTION

1. Check for rust on glow plug plate.
2. Check glow plug for damage.

(W nOTE
Do not use the plug dropped at the height of 10cm or
higher.

3. Check the continuity between the terminal and body as
illustrated. Replace if discontinuity or with large resistance.

Standard value 5000(20°C)

1
O~

NOTE
Remove olf from plug before measuring as glow plug
resistance is very small.

KDABEQIS

INSTALLATION
GLOW PLUG

Especially ceramic part of glow plug is so fragile that the screw
should be removed with the hand after unscrewing it several turns
with a tool.






CHAPTER 7. FUEL SYSTEM

. INJECTION NOZZLE .....ccosseemmssssmssesssmsssssssmssssssmsssssensassaness 7-8

. INJECTION NOZZLE HOLDER ....cceormecsrmsmnesssmseesssmmsnensenes 7-10
. INJECTION PUMP ........ovusrirerenemscansasenssas S 7-12
. TROUBLESHOOTING ...oouuremmuaersisssssssssssssrmnessssssssamessness 7-15






GENERAL 7-1

1. GENERAL IMFORMATION
OVERALL

A distribution-type fuel injection pump is installed in the front upper case and is driven by the timing beit. The fuel is drawn
from the fuel tank by a pump inside the fuel injection pump and sent to the injestion pump through a filter which ceontains a
water separator. The fuel under pressure enters the pump chamber, where the fuel pressure is regulated by a requlating
valve. From the pump chamber, the fuel is sent through the distributor head passage and then the inlet port in the barrel to
the high pressure chamber above the plungey. The plunger pumps the fuel and the highly pressurized fuel is injected from the
nozzle in accordance with the injection sequence. The excess fuel in the pump housing chamber is returned threugh the
overllow valve and the ovarflow pipe to the fusl tank. Tha injection pump is cooled and lubricated by means of fuel circulation.
The excess fuel at the nozzle holder is also returned through the overflow pipe with unions on the injection pump to the fuel
tank. Since the injection pump is IWbricated by fuel, water in the fuse! will shorten the pump life to a great degree. Therefore,
special care must be taken to prevent the entry of water, dust, etc. into the system.

High speed adjust bolt

Low speed adjust bolt

Hole rodadijust screw

Fuel cut solencid

Plunger

Plungsr spring Delivery valve

EFLEO1A
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SPECIFICATIONS
item Specification Remark
Fuel filter type Cartridge paper filter element type
Fuel injiction | Type Distribution type
pamp Turning directicnh Clockwise as viewed from drive side
Injecti e 1-3-4-2
Governor type Half All Speed
Feed pump type Vane type
Injection Nozzle type Throttle type
nozzle Holder type Screw-on type
SERVICE SPECIFICATIONS
Item Standard Limit
Injiction pump | Injection timing ATDC 5°
Cam lift 2.2mm
Plunger diameter 10mm
Delivery valve opening pressure 21.5kgfomy?
Fuel cut solenoid 12V/8Q
injiction Injection orifice {(Number-diameter) 1 ~1.02mm
Pressure | Opening pressure 120kg/om? 110kg/om?
Adjust pressure 125 ~ 135kgfem?
Idle speed B20 - 880rpm
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TOQUE SPECIFICATIONS

Torque (kg'm)
Injection pipe clamp bolts 04~086
Injection pipe union nuts 23~37
Pump bracket-to-cylinder block bolts 18~25
Injection purnp-to-pump bracket boits 20-27
Injection pump mounting nuts 15~22
Fusl return pipe nuts 3.0-40
Injection nozzle 5.0~86.0
ning nut-to-nozzle body 3.0-~5.0
Pump sprocket nut 8.0-~90
SPECIAL TOOLS
Tool (Number and name} lustration Use

09310-43000
Prestroke measuring adapter

D104:3000

Injection timing adjusiment

09314-43100
Nozzle holder socket wrench

Dt 443100

Remaoval of nozzle holder

09314-43000
Injection pump sprocket puller

C1443000

Remaval of injection pump sprocket
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GENERAL

INSPECTION AND ADJUSTMENT
ACCELERATOR CABLE

1.

S T

Warm engine until stabilized at idle.

Confirm idle rpm is at prescribed rpm.

Stop engine.

Confirm there are no sharp bends in accelerator cable.

Check inner cable for correct slack.

If there is too much slack, adjust slack by the fellowing
procedures.

1
2)

3)

Loosen adjusting nut. Fully close throttle lever.

Tighten adjusting nut until throttle lever just starts moving.
Return 1 turn ang lock with lock nut. This adjusts accel-
erator cable play to standard value.

Standard value approx. 1 mm (0.04 in.)

Adjust so that accelerator pedal stopper touches pedal
arm when throtile lever is fully opsned.

After adjusting, confirm that throttle level fully opens and
closes by operating pedal.

EVACUATION OF AIR FROM FUEL LINE

When fuel is drained and re-filled for service.

When fuel filter is roplaced.

When main fuel ling is removed,

1)
2)

Loosen tuel filter air plug.

Place rags around air plug hole. Qperate hand pump re-
peatedly until no bubbles come frem plug hole. Tighten
air plug.

Repeat until hand pump operation becomes stiff.

Lock nut

S

. Adjusting nut

EFLBOTA
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EVACUATION OF WATER FROM FUEL FILTER

Water is in the filter when fuel filter indicator lights. Evacuate wa-
ter by the following procedures.

1. Loosen drain plug.

2. Drain water with hand pump. Finger-tighten drain plug.

INJECTION NOZZLE

INJECTION START PRESSURE

1. Set injection nozzle in nozzle tester and check the following.
2. Move nozzle tester handle at about one stroke per second.

3. The pressure gauge pointer rises slowly and swings when
injection is made. Read the position at which the pointer
started to swing. Check the injection start pressure is the stan-

dard value.
Standard Ofaﬂing pressurg 120kgf(_:[nz_ ]
value (Ad]ust preesure 125~135kg/cm?
Limnit 112kg/cm? or more

4. [f the nozzle is faulty, disassembie and adjust injection start
pressure to the standard value by changing the shim thickness.
Injection pressure increases by approx. 1,00¢ kPa (10 kgf
om?,142 psi) as shim thickness is increased by 0.1 mm (0.
0038 in.).

A\ cAUTION
When disassembiing nozzie holder, be careful not to
aliow entry of dirt or waler.

Drain plug

EFLBOOSA

EFLBOOA
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5. f the injection start pressure can not be adjusted by chang-
ing the shim thickness, replace nozzle assembly.

Shim ___ &

p—

EFLBO11A

Nat good

INJECTION STATUS

Move nozzie tester handle at about 1 stroke per second. (arge
injection Direction Split Intermittent

Good angle imbalance injection injection

i 1‘1\\ "" !';“]m\}.

EFLBO12A

NEEDLE VALVE VIBRATION

Inject on is normal if the characteristic intermittent sound is heard
as the handle is operated, and vibration of the neadle valve is falt

at the handle.
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SPRAY

1. Check that the spray is good, as illustrated in the figure, in
the test, the spray may be bolt shaped with & course mist and
fuel may remain, This is phenomenon common in this type of
inspection, and the nozzle function is normal.

2. Move nozzle tester handle at 4 to 6 strokes per second,

3. GConfirm the spray is cone shaped with an angle of about 15°,
This indicates a good condition.

4. |f the injection is not good, disassemble nozzle and replace
nozzle tip or entire assembly,

5. Confirm fuel does not drip after injection,

6. If dripping, disassemble injection nozzle and replace nozzle
tip or entire assembly,

NOZZLE OIL-SEAL

1. Maintain internal nozzle pressure (pressure gauge indication
value} with the nozzle taster at 10,000-11,000 kPa (100-110
kg/cm?, 1,422-1,565 psi). Check for fuel leaking from nozzle
tip in this conditicn,

2. Ifthere is leakage, disassemble injection nozzle and replace
nozzle tip or ehtire assembly.

EFLBD134

EFLEO1 44
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2. INJECTION NOZZLE
COMPONENTS

Injection pipe clamp
Injection pipe

Fuel return hose
Nut

Fuel return pipe

4 I R L B

TORQUE : kg'm

Ww o~ ;d

Fuel return pipe gasket
Nozzle holder
Holder gasket
Nozzie gasket

EFLBO15A

REMOVAL

1. Injection pipe
When loosening the union nuts, held delivery valve holder on
fuel injection pump head or hexagon nut of fuel return pipe
with a wrench to prevent it from retating along with the union
nut.

Ay CAUTION
Because VE type infection plpe is different from DPC
type Infection pipe, be careful when you install. (VE
lype injection pipe is coated yellow)

EFLBOtGA
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2. Fuel return pipe
When removing the fuel return pipe nut, hold the fuel return
pipe by the hexagon nut with a wrench.

/1, CAUTION
if you remove the hexagon nut without holding the
fuel return pipe nut, the pipe might be damaged. S0
you must remove the hexagon nut with holding re-

turn pipe.

3. Return holder
Using a deep socket wrench, loosen the injection nozzle and
remave.

{1y CAUTION
Write the number of the cylinder on the Injection
nozzie that has been removed. Cover the opening with
an appropriate cap to prevent enfry of dust, water and
foreign material into the fuel passage land combus-
tion chamber.

INSTALLATION
NOZZLE HOLDER

1. Clean nozzle helder installation area of the cylinder head.

A\ cauTion
Gasket groove may cause lack of idle RPM.

2. Fit a new nozzle gasket and holder gasket into the nozzle
holder hole in the cylinder head.

l=
&; Fuel return pips

EFLEQ17A

EFLBD1BA

Holder gasket

Nozzle gasket

EFLBD154A
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INJECTION NOZZLE HOLDER

3. INJECTION NOZZLE HOLDER

COMPONENTS

Retaining nut
Nozzle tip

Distance piece
Retaining pin
Pressure spring
Shim

Nozzle holder body

~ W b LN -

TORQUE : kg'm

EFLBRZDA

DISASSEMBLY
RETAINING NUT

1.

Retaining nut Lightly clamp the retaining nut with a cushion
bracket .

Hold the retaining nut with a box wrench, and locsen the nozzle
holder body using a deep socket wrench.

Deep socket
wrench

EFLEO21A
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NOZZLETIP

1.

Check the nozzle tip for carbon deposits: Scrape off carbon
deposits with a piece of wood land clean each part with patrol.
After cleaning, keep parts submerged in diesel fuel. Take par-
ticular care to protect the nozzle tip needle valve from damage.

While the nozzle tip is submerged in diesel fuel, check that
the needle valve slides smoothly. If the needle valve does not
slide smoothly, replace the nozzle tip. When replacing the
nozzle tip, completely wash off the anticorrosive ol from the
new nozzle tip with clean diesel fuel belore using it.

Check plungar tip "A" for deformation and breakage. If "A" is
damaged or broken replace it. Check the surface in contact
with the nozzle holder body by using minimum. Check spring
for weaknass and breakage.

RETAINING NUT

Finger-tighten the nozzle holder body.
clamp the retaining nut in a vise with cushion plates.

While holding the retaining nut with a box wrench, tighten the
nozzla holder bey to the specified torque with a deep socket
wranch.

Plunger

— Nozzle tip

EFLBO22A

Desp socket
wrench

EFLBO21A
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4. INJECTION PUMP
COMPONENTS

[REMOVAL]L-
1 Fuelinjection pump connector
1A Electrical system connector

6 Fuel injection pump sprocket
7 Fuel injection pump

2 Fuel hosa

3 Accelerator cable

4 Fuel injection pipe [Remarks]

5 Upper timming cover Assembly is the reverse of disassembly

TORQUE : kg-m

EFLBg244
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REMOVAL — ‘
FUEL INJECTION PIPE

To remove the fuel injection pipe, refer to Injection nozzle

EFLBOGA

FUEL INJECTION PUMP SPROCKET

1. Rotate the crankshaft to place it to the first cylinder piston
compression dead point.

2. Place the belt tensioner to the full loose position of timing
belt..

3. After remaoving the sprocket mounting nut, rermove the sprocket
from the pump drive shaft using the special tool or equivalent \/

puller.

09314-43000 ——

/™ CAUTION
Do not tap on the pump drive shaft with a hammer.

4. Leave the sprocket in the timing belt lower cover with the tim-
ing belt engaged.

/1 CAUTION
* Do not burden the timing beit with twist, bend, elc.
+ After removing, do not rotale the crank shait.
*  When holding the Injection pump, do not pull down
the acceleraior lever or fast idle lever.
Do not these levers. It may cause maifunction of
the injection pump.
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INSTALLATION OF FUEL INJECTION PUMP SPROCKET

When installing the sprocket to the injection pump, be sure the
timing mark is aligned and tighten the nut to the specified torque.

/& CAUTION
After installing the sprockel, adjust the belt tension.

{Refer to Timing belt of EM group)
No.1 TDC

EFLBO2TA
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5. TROUBLESHOOTING
FUEL TANK AND FUEL LINE
Symptom Probable cause Remedy

Engine fault caused by

Bend and twist of fuel pipes and hoses

Corract or replace

tow fuel supply

Fuel pipes and hoses clogged

Fuel filter clogged

Clean or replace

Replace

Water in fuel filter

Drain water from the fuel filter

Air in fuel filter

Bleed the fuel filter

Fuel tarik inside damaged and rusted

Clean or replace

Fuel pump fault

Replace
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TROUBLESHOOTING

FUEL INJECTION SYSTEM

Symptom

Probable cause

Remedy

Engine does not start

No voltage at fuel cut-off solenoid on injec-
tion pump

Check for voltage with test light. If necessary,
raplace fuse or faulty wires.

Fuel cut-off sclencid on injection pump loose
or faulty

Tighten solenoid. Check that solenoid clicks
when key is turned OFF and ON. Replace
faulty solencid.

No voltage at glow plug bus

If test light shows no voltage at bus with key
at 0" position, test relay and wiring.

Glow plug taulty

Test and, if necessary, replace glow plug.

Air in fuel system

Bieed fuel system.

Injection pump not delivering fue

if no fuel emerges from a looseness injec-
tion pipe during cranking, check timing belt
and fuel supply from filter.

Injection pipes misconnected

Connect pipes in correct location

Injection timing incorract

Adjust injection timing.

Faulty injection nozzles

Check and, if necessary, repair or replace
nozzles.

Faulty injection pump

Try to start engine with new pump installed.
If necessary, replace pump permanently.

Idle speed incorrect or idle
rough irregular

speed incorrectly adjusted

Check and, if necessary, adjust the idle
speed.

Accelerator control binding

Check that lever on pump is not loose, then
adjust accelerator cable.

' purnp

Loose fuel hose between filter and injection

Replace hose or secure with clamps, bleed
air from system.

Inadequate fuel supply owing o clogged fuel
filter, or fuel return line and injection pipes
leaking, dirty, Kinked, or squeezed at con-
nections

Inspect and, if necessary, replace lines and
hoses or replace fuel filter.

Air in fue! system

Bleed fuel system.

Faulty injection nozzles

Check and, if necessary, repair or replace
injection nozzles. .

Injection timing incorrect

Adjust injection fiming.

Faulty injection pump

Try engine at idle with new pump installad. If
necessary, replace pump permanently.
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Symptom

Probable cause

Remedy

Smoky exhaust
{black, blue ar white)

Maximum rpm incorrect

Check and if necessary, replace injection
pump.

Faulty injection nozzles

Check and, if necessary, repair or replace
injection nozzles.

Injection timing incorrect

Adjust injaection timing.

Faulty injection pump

Observe exhaust with new pump installed if
necessary, replace pump permanently.

Poor power output, slow
accelaration
(speedometer accurate,
clutch not slipping)

Injection pump accelerator lever loose or not
reaching maximum rpm adjusting screw

Tighten lever, chack that accelerator pedal
fravel is not restricted, then adjust accelera-
tar cable.

Maximum rpm incorrect

Check and, if necessary, replace injection
pump.

Inadequata fuel supply owing to clogged fuel
filter, or fuel return line and injection pipes
leaking, dirty, kinked, or squeezed at con-
nections

Inspect and, if necessary, replace lines and
hases, replaced fuel filter.

Air in fuel system

Bleed fuel system.

Ice or solidified wax in fuel lines. (winter time
anly)

Move car to a warm garage until ice or wax
has begome liquid, then bleed fuel system,

Faulty injection nozzles

Check and, if necessary, repair or replace
injection nozzles.

injection timing incorrect

Adjust injaction timing.

Faulty injection pump

Check acceleration and speed with new
pump installed. If necessary, replace pump
permanently.

Excessive fuel
consumption

Fuel leaks

Check and, if necessary, replace or tighten
all pipes, hoses and conneclions,

Return pipe and hosa blocked

Check return line for kinks and dents. Re-
place faulty lines. If line is clogged, Blow it
out with compressed air, then bleed fuel
system.

Idle speed too fast or maximum rpm 100 high

Check and, if necessary, adjust idle speed
of replace injection pump.

Injection timing incorrect

Check and, if necessary, repair or replace
injection nozzlas.

Faulty injection purrp

Check fuel consumption with new pump
installed, if unnecessary, replace pump
permanently.
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