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As for the disassembly, maintenance, assembly, and the parts to be
replaced, refer to the separately provided INSTRUCTION MANUAL
(MAINTENANCE) and PARTS LIST.

Keep this Instruction Manual and the related documents (drawings, materials, etc.) in
the specified place so that the persons engaged in operation of the engine can refer to
them whenever necessary, and in case that the supervisor of the engine is changed, be
minded that these documents, along with the duties, shall be transferred to the succes-
sor without a fall.
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0. Introduction

1) Only skilled operators who have carefully read and fully understood the instruction
manual should operate, inspect and service this machine. 
Operation, inspection or servicing by persons inadequately familiar with the machine
may result in personal injury, equipment damage or environmental hazard. 

(2) No responsibility shall be assumed whatsoever for product damage or any associated
fires, oil spills or other environmental hazards, personal injuries, property damage or
economic losses caused by the use of non-genuine parts or operation, inspection or
servicing that deviates from the instruction manual.

(3) We shall repair new parts or replace any flawed parts made or sold by us, however no
compensation shall be provided  for damage to any equipment not of our manufacture
or cargo, or personnel, fire-fighting, towing or other expenses arising from the use of
such flawed parts or fowled fuel, lubricant, cooling water or other medium. 

(4) This instruction manual is subject to change without notice. 

0-1. Before Running Daihatsu Diesel Engine
This instruction manual describes the proper operation procedure of the DK-20 engine,

its daily maintenance and inspection procedure, and other necessary information on the
engine.

To maintain the engine in good operating condition and ensure that it provides the
specified performance, be sure to read through this manual and become sufficiently
familiar with the proper procedures before operating the engine.

Do not use your engine for applications or under the conditions other than those it is
designed for.

Be sure to observe the procedures described in this manual. Improper practices can
cause damage to the engine or result in injuries or fatal accidents.

(1) Each piece of the information enclosed in the square box is an important safety precautions
and provided as a warning or caution.

(2) The features and structure of your engine may be different from those provided in this manual depend-
ing on the specifications of the engine delivered. In this case, the engine specifications and final docu-
ments supplied separately have priority over this manual.

(3) For the details on the following machine or device, see their instruction manual supplied with this manual:

Turbocharger Governor Air motor
Control equipment Other special devices

(4) Be sure to use the genuine parts of DAIHATSU DIESEL MFG. CO., LTD. or those specified in the
parts list. 
We will not guarantee the proper operation of the engine unless such parts are used.
For replacement of the parts or service on your engine, contact our Parts Sales Department, Service
Department branch office, or the nearest DAIHATSU DIESEL MFG.Co.,Ltd provided on the cover page.
Be sure to provide us with the "type and number of your engine" when contacting us.

(5) To prevent environmental contamination, do not dispose of waste products, liquids, etc. thoughtlessly.
Be sure to entrust the disposal of such waste products, liquids, etc. to the authoriqed waste disposal
company.
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Engine Adjustment Standards

Operating Specifications1
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Item Normal value

1.5 ~ 3.0
{15 ~ 30} {15}

{6.0}

0.5 ~ 0.6
{5.0 ~ 6.0}

 0.7 ~ 0.9
 {7.0 ~ 9.0}

 0.5 ~ 0.6
 {5.0 ~ 6.0}

 {4.0 ~ 5.0}

 {2.5 ~ 3.5}

 {1 ~ 2}

 {1 ~ 3}

 {2.5 (2.0)}
 0.4 ~0.5

0.25 ~ 0.35

0.1 ~ 0.2

0.1 ~ 0.3

  45 ~ 55

65 ~ 70

70 ~ 75

50 ~ 60

~ 32

50 ~ 60

1.5

0.6

0.25(0.20)

500

600

500

65

85(90)

Alarm setting value 
(emergency stop value)
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Starting air

Control air

Intake air

Fuel oil

Lubricating oil

Cooling water

Intake air

C
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Exhaust gas

Lubricating oil

Intake air duct

Cylinder outlet

Turbocharger outlet

Turbocharger inlet

Engine inlet
(cooler outlet)

Engine inlet

Engine inlet
(filter outlet)

Turbocharger 
inlet(filter outlet)

Jacket line
(jacket inlet)
Cooler line

(cooler inlet)
Inlet main
pipe port

Air tank

Air motor

Air tank

Intake air duct

Reference

Varies depending on 
the engine output

Varies depending on 
the turbocharger spec.

Varies depending on 
the specifications

Consider static and 
dynamic pressure due 
to tank head and pipe 
resistance

Nozzle cooling oil
(independent oil
          feed system)

Engine inlet

Engine inlet

Engine outlet

Jacket line
(fresh water)

Cooler line

Nozzle cooling oil Inlet main pipe port

Note: (1) As for the alarm setting value and emergency stop value, each item of the pressure represents the
                lower limit value, and each item of the temperature represents the upper limit value.
         (2) Manometer, thermometer, and alarm / emergency stop device will be provided depending on the
               individual specifications.
         (3) The actual data found on each engine may differ from those shown in the abave table, and therfore
               refer to the Test Run Record (includes in the final documents) for the details. 

3-1 Operating Specifications





Precautions for Operating Engine1.1, 1.2
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4-1 Precautions for Operating Engine
4-1.1 For Start

(1) Conduct preparations before start of the operation of engine, such as the inspection of oil, water,
and air levels, as well as proper operation of the valves without fault, and be minded to start opera-
tion only after it has been confirmed that all the conditions are ready for the start of engine.

(2) It is extremely dangerous to start the operation of engine with the turning bar inserted in the fly-
wheel.  Be minded to remove the bar and store it in a specified place after turning is completed.

(3) Confirm that there are no working staff around the engine.  When anyone is around the engine, be
minded to send a signal and confirm safety before starting the operation of engine.

4-1.2 For Operation

(1) After the starting engine, inspect the following items, and confirm that the engine is in a good and
removal operating for.  In case that any defect is found, immediately stop the engine, so that the
causes of the defect can be investigated and the measures for recovery can be taken.

Any abnormal data of the engines, such as inadequate lubricating oil pressure, inadequate
exhaust temperature, etc.
Abnormal sound, excessive heating, etc.
Any leakage from piping.  (Particularly, leaks from oil piping will result in fire.)
Be minded never to attempt to resume the operation of engine, until the causes of the problem
or defect are found and eliminated, and the engine is restored to normal operating conditions.

(2) Inadvertent contact of the body of working staff or objects with the rotary parts (e.g. flywheel and
coupling) will result in dangerous accidents such as that the staff may be caught up or the chips of
the objects caught may fly out in all directions.  Therefore, be minded that both person or object
may not touch the rotary parts.
Further, ensure that the protective covers of the rotary parts are always attached without fall.

(3) During the operation of engine, particularly the following parts are extremely hot, and therefore
there is a danger of burn if touched with bare hands or skin.  Be minded to wear safety gloves or
protective gears whenever maintenance or inspection works are conducted.
After the completion of the work, restore the lagging, heat covers, combustible oil splash preven-
tive means (FN tape) and protective covers that have been removed for maintenance and inspec-
tion.

Exhaust pipe
Turbocharger
Air cooler inlet pipe
Cylinder head
Indicator valve
Fuel injection pump and high-pressure coupling
Fuel oil filter and fuel oil pipe (in case of  heavy fuel oil)















2.1Preparation for Daily Operation

[Air Running (abbreviated as Air Run.)]

<Work Procedure>
i ) Conduct priming with lubricating oil.
ii) Set the operation lever to "STOP" position.
iii) "Fully open" the indicator valve.
iv) Open the starting air valve and the control air

valve, and press the push button for the start-
ing operation valve. Then, starting air flows
into the stsrting air valve, and the engine
start its rotation.
In case of air motor starting system, operate
the solenoid of the starter relief valve Then,
pilot air flows into the air motor, and the
engine starts its rotation.

v) Keep pressing the push button for 3 to 4 sec-
onds.  (for air run)

vi) Release the push button.  Then, the starting
air valve closes, and the engine stops its
rotation.
In case of air motor starting system,stop the
operationof the solenoid.  Then, the air motor
stops, and the engine stops its rotation.

If the engine starts its rotation during the
inspection of the inside of the engine or rotary
parts, it is extremely dangerous since the
working staff may be caught up or the objects
that has been caught up may fly out in all
directions.
When conducting air run, strictly observe the
following points.

1) Confirm that the turning device or  turning
bar is set "OFF".

2) Send a signal to coworkers and confirm
safety before starting to press the push but-
ton of the starting operation valve.

Do not fully open the starting air valve during
air run, keeping the opening at about 1/3, and
carefully conduct air running at low speed.

If air run is conducted at high speed by fully
opening the starting air valve, it will not only
expend air uselessly, but also will result in seri-
ous accidents such as aggravation of the
defects if any defect had been caused.

c) Heating of Fuel Oil (when heavy fuel oil is
used.)
In case that heavy fuel oil is used, heating

shall be made according to the following items:
i ) Turn on the fuel oil heating device.
ii) Operate the motor-driven oil feed pump.

6-1 "Fuel Oil Characteristics and
Control"

Heated heavy fuel oi l  is extremely hot
(100 or more), may cause burn if you touch
the piping or equipment on the fuel oil system.
Therefore, in case of handling the equipment of
fuel oil system that carriers heat oil, be sure to
wear safety gloves and never touch them with
bare hands.

d) Turning "ON" of Protective and Alarm
Circuit
Turn "ON" the protective and alarm circuit on

the monitor panel, and confirm that the warning
lam is lit up.

e) Operation of Motor-Driven Pumps
In case that the engine is equipped with the

motor-driven cooling water pump and fuel oil
feed pump, start the pumps 5 minutes before the
starting of engine, and confirm that there is no
oil leaks from various parts of piping.
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Preparation for operation: Preparation of Initial Starting after A
Long Period of Disuse, and Overhaul2.2

Operation
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4-2.2 Preparat ion for  Ini t ia l
Start ing af ter  Long Period
of  Disuse

Since the engine is not ready for immediate
starting of operation after a long period of disuse,
and overhaul or maintenance, it is particularly nec-
essary to thoroughly conduct the preparations for
operation.

Before the preparation for daily operation, con-
duct the following preparation works (4-2.1).

(1) Inspection of Crankcase and Cylinder Liner,
and Supply of Oil

a) Inspection of the Inside of Crankcase
Open the side cover of the engine frame, and

check and ensure that tools, waste clothes, for-
eign matters such as desiccants are not left
behind, and that there is no rusting on the cylin-
der liners, crankshaft, and so on.

b) Supplying Lubricating Oil to Cylinder Liner
After a long period of disuse, the various parts

of engine are not covered with sufficient amount
of lubricating oil.  Particularly around the cylin-
der, lubricating oil cannot be supplied sufficiently
with priming alone, and therefore supply lubricat-
ing oil on the following procedure:

i ) Conduct turning to allow the pistons to move
upward, and apply lubricating oil on the lower
part of the cylinder liners by a spray device
and the like.

ii) Sequentially conduct the above procedure to
each cylinder.

(2) Inspection of Connections and Joints
Inspect again the external connections or

joints to confirm that there is no connections that
has been forgotten to be tightened, or loosened
joints.  If combustible oil splash preventive
means (FN tape) has been removed from joints,
newly treat the joints in the same manner after
the completion of the work.

(3) Opening, Cleaning, and Cleansing of Filters
Dust or foreign objects, that had been collect-

ed into piping during transportation, and outfit-
ting or installation, is accumulated in the filters of
the engine inlet.

Open the following filters, and cleanse the
inside and the elements of the filters:

Starting air filter and control air filter
Fuel oil filter (including oil filters on the

outside of the engine)
Lubricating oil filter (filters on the engine,

for T/C)
Cooling water filter

5-4.3 "Cleaning Filters"

(4) Priming with Lubricating Oil and Exhausting
Air
Conduct priming with lubricating oil and

exhausting air on the following procedure:
a Run the lubricating oil priming pump for 5 min-
utes.  While the pump is operating, open the
turning plug (on the cylinder head top surface) to
perform turning two or three times, and check for
leakage of fuel oil, lubricating oil and water from
the turning plug.

b At the same time, open the each cover and
check the dripping-down conditions of lubricating
oil from each part.

4

3

2

1

Spray(Spray
lubricaiting oil)

No foreign matters
such as desiccant
or silicagel shoud 
be present.

Applying Procedure of Lubricating OilApplying Procedure of Lubricating Oil



2.2Preparation for operation: Preparation of Initial Starting after A
Long Period of Disuse, and Overhaul

Engine frame: Main bearing, crank pin,
piston (cooling chamber), and piston pin
Cam case: Cam bearing, swing arm, and

tappet
Cylinder head: Rocker arm and valve retaining

tee

c Operate the priming pump, open the air vent
valve for lubricating oil filter, and drain lubricat-
ing oil until air bubbles in the oil are completely
vanished. Take care not to splash the oil.

d Check that there is no oil leakage from various
parts of the piping during priming.

(5) Priming with Fuel Oil and Exhausting Air
Conduct priming with fuel oil and exhausting

air bubbles on the following procedure:
i )Operate the fuel oil feed pump (in case of the

engine equipped with a motor-driven oil feed
pump).

ii)Open the fuel oil inlet valve, after confirming
that the operation lever is set to "STOP"
position.

iii)Open the air vent valve of the fuel oil filter,
and drain oil until air bubbles in oil are com-
pletely vanished.

iv)Open the air vent valve of the fuel injection
pump, and drain oil until air bubbles in oil
are completely vanished.

v)After completely removing air vent, securely
tighten the deflator.

The heavy fuel oil is heated to a high temper-
ature (100 or more).  

Touching the splashing oil may scald your
hands.  If high-temperature parts are splashed
with the oil, a fire may occur.  Take care not to
splash the oil when discharging air.

(6) Cleaning of Turbocharger Pre-Filter
Dust or debris are collected in the pre-filter of

the turbocharger during transportation, outfitting,
and installation, causing the filter to be stained
or damaged.

Therefore, clean it or replace it with a new one
before starting the operation.

(7) Checking the covers are fitted
Check that the lagging for high-temperature

parts (exhaust pipe, turbocharger, etc.), exhaust
pipe cover and heat box cover that were
removed for disassembly and servicing have
been restored as they were.

Check that the joints that were once discon-
nected are provided with combustible oil splash
preventive means (NF tape).

3

2

1
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Running-in Operation4.1

4-4 Operation
4-4.1 Running-in

Do not apply a load abruptly since the sliding
parts of the engine are not yet sufficiently ready
to work smoothly or freely when the engine is
started for the first time after its installation or
immediately after replacement of the parts such
as the cylinder liners and the piston ring.

Conduct the running-in operation to ensure
smooth and free working of the sliding parts
according to the following procedure before get-
ting into the steady mode of operation.

(1) Initial Running-in
Whether or not the pistons and the oil rings

move smoothly and freely will substantially affect
the engine performance, especially the combus-
tion performance and consequently the con-
sumption of lubricating oil. Further, it is assumed
that they will be decided by the initial operation
of a few hours.

The revolution of the engine should be gradu-
ally increased, then the engine should be
stopped after it is driven for two or three minutes
without a load and then conduct the following
inspection that is to be effected after completion
of the initial running-in when the engine is start-
ed for the first time after its installation or
replacement of any of parts located in the
periphery of the cylinder such as the cylinder
liner, the piston, the piston ring. And especially
the following items in the checking list for the ini-
tial running-in should be watched and checked
during the engine operation in order to find out
any symptom of a trouble as soon as possible or
to prevent it from occurring.

<Inspection Items during the Initial Running-in>
Abnormal sound.
Partial heating.
Leakage from connection points and loosen

ing of the bolts and nuts.
Exhaust temperature, irregular exhaust color : 

....... Abnormal combustion.
Excessive consumption of lubricating oil : 

....... Poor adaptability of liners and rings.

<Inspection after Completion of the Initial
Running-in>
Checking the condition of sliding portions of
the cam and the roller, and the cam metal by
tactile feeling of the finger.
Checking the condition of the internal surface
of the cylinder liner.
Checking the condition of the main shaft, the
crankpin metal and the cylinder liner by tactile
feeling of the finger.

(2) Operating Conditions during the Running-in
Be sure to operate the engine during the run-

ning-in period under the following conditions,
gradually increasing the load referring to the fig-
ure 4.1 and paying special attention to the
inspection items during the initial running-in indi-
cated in the section A.

Load: 80% or less.
Fuel oil to be used: Diesel fuel oil.
Even for the engines of heavy fuel oil type, use
diesel fuel oil during the running-in period.
Notwithstanding the prescription given by the
item above, the lubricating oil specified for the
engines of heavy fuel oil type may be used for
such engines from the start of engine driving.
Running-in period is 20 to 30 hours.

At the time when the running-in operation is
completed, conduct the following inspection
works and confirm that there is not any abnor-
mality before entering the normal and regular
operation of engine.

.Inspection of foreign matters and stains in the
crankcase.
.Visual inspection of the inner surface of the
cylinder liner.
.Inspection and cleaning of the element of each
filter.
.Remove the flushing filter attached to the ele-
ment of the fuel oil filter.

Be minded never to perform the operation of
engine using heavy fuel oil, while the flushing
filter is attached.

Operation
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Fig. 4.1  Running-in Pattern (Example)
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4-4.2 Warming-Up and Connecting
Load to the Engine

In case that the engine is started while it is still in
a cold state, first perform the warm-up operation,
except for the case of emergency, and gradually
connect the load after the engine has sufficiently
been warmed up.

If the load is hastily connected while the various
parts of the engine are still cold and not yet in the
conditions for proper fuel combustion and lubrica-
tion, malfunctions such as faulty combustion,
excessive wear of the sliding parts, and seizure
may be caused.

(1) Warming-up Operation of Engine
a) Use diesel fuel oil for warming-up operation

Be sure to use diesel fuel oil for warming up
the engine, even in case of the engine with
heavy fuel oil specification.

b) No load (Idle operation in case of warming
up the marine propulsion engine)
First operate under no load or light load, and

connect the load after jacket cooling water and
lubricating oil temperature has increased.

Be minded to perform no-load operation on 
for warming-up operation, and restrain the

duration of no-load operation within 10 minutes.
Running the engine under no-load for long

hours will result in malfunctions such as faulty
combustion and collection of carbons in the
combustion chamber.

B Connecting Load to the Engine
The lower the engine temperature (tempera-

tures of jacket cooling water and lubricating oil)
is, the longer time it is needed to connect the
load.

The standard load connecting time is shown in
the figure below.

Fig. 4.2 "Load Connection Pattern"
In case of the marine propulsion engine (direct

connection by propeller), be minded to gradually
increase the rotation speed, since the load will
increase according to the rotation speed.

When increasing the rotation speed, be
minded to quickly pass the dangerous running
speed zone, under which torsional vibration
causes damages (the ref mark zone), on the
tachometer.

Running the engine within this zone for long
hours may cause the breakage of the crank-
shaft.
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Operation with Load (Normal Operation)4.3
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4-4.3 Operation with Load (Normal
Operation)

Inspect the running conditions of the engine and
measure the operating performance data in regular
intervals, during the continuous operation with load
(including period of the running-in operation).

In case that any problem is found as the results
of the inspection and measurement, take proper
measures such as adjustment or repair of the
defective parts.  (Refer to a separately provided
section.)

5-3 "Measurement and Adjustment"

7 "Troubleshooting and Countermeasures"
(1) Inspection of Operating Conditions
<Check Item>

Abnormal sound and abnormal vibration
Partial overheat
Leakage from connections and looseness of

screws
Abnormal combustion pressure, exhaust tem-

perature, and exhaust color
...... Abnormal combustion

Excessive consumption of lubricating oil
...... Damaged cylinder liner and ring

During the operation of engine, particularly
the following parts become extremely hot, and
touching these parts with bare hands or skin
may cause burns.

Therefore, be minded to use the protective
gears such as safety gloves when working on
them.

Exhaust pipe
Turbocharger
Air cooler inlet pipe
Cylinder head
Indicator valve
Fuel oil system equipment and piping (in
case of heavy fuel oil)

(2) Measuring Performance Data
a) Measure the operating performance data at
least once every day, when the load variation is
less and the load is stable.

b) Compare each of the measured data with the
data obtained when the engine was newly intro

duced, and judge if there is any problem and
check the degree of deterioration.

"Test Run Record Table" in the final
documents

<Measurement Item>
Room temperature
Load (output)
Intake air temperature (turbocharger inlet)
Exhaust temperature (each cylinder)
Exhaust temperature (turbocharger inlet)
Intake air pressure (engine inlet)
Lubricating oil pressure (engine inlet)
High-temperature cooling water pressure
(engine inlet)

Low-temperature cooling water pressure
(engine inlet)

Fuel oil pressure (engine inlet)
... In case of heavy fuel oil specification

Inlet air temperature (engine inlet)
Lubricating temperature (engine inlet)
Cooling water temperature (engine inlet)
Fuel oil temperature (engine inlet)
... In case of heavy fuel oil specification

Fuel injection pump rack scale

(3) Regular Inspection and Maintenance
Conduct inspection and maintenance of the vari-
ous parts of engine regularly.
(Refer to a separately provided section.)

5 "Inspection and Maintenance"

(4) Operation Records
After completion of the inspection and meas-

urement, keep the records of the works per-
formed on adjustments or repairs in the log
book.

Operation records are very important docu-
ments when understanding the conditions of
engine and tracing the history of the inspection
or maintenance that has been performed.

Keep and store them carefully, and when the
supervisor is changed, be sure to transfer the
records to the successor without fall.
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4.4Operation Using Heavy Fuel Oil

4-4.4 Operation Using Heavy Fuel Oil
(in case of Heavy Fuel Oil
Specification Engine)

Since heavy fuel oil is lower in its quality and
higher in its viscosity as comperared with diesel
fuel oil, it is required to carry out an appropriate
operation control, such as operating the engine by
changing to diesel fuel oil depending on the load
conditions, in addition an appropriate control of the
fuel oil and lubricating oil, when this type of oil is to
be used.

Further, the starting and stopping the engine,
when heavy oil is used, is only allowed on the
engine of the heavy-fuel-oil starting-and stopping
specification.

6.1 "Fuel Oil Characteristics and Control"

6.2 "Lubricating Oil Characteristics and
Control"

(1) Operation with Diesel Fuel Oil
Be minded to use heavy fuel oil only under

stable load conditions, and be sure to use diesel
fuel oil in the following cases:

a) During Running-In Operation Period(150 hours)
Immediately after installation
After replacement of the sliding parts around

cylinder (e.g. cylinder liner, piston, and piston
ring)

4.4.1 "Running-In Operation"

b) During Starting or Warming-Up Operation

4.3 "Starting"

4.4.2 "Warming-Up Operation"

c) During idling or Low-Load Operation
When the engine is operated under low load,

the compressed air temperature in the cylinder
and fuel injection pressure of fuel oil is low, and
therefore if the heavy fuel, of which combustion
quality is lower than that of diesel fuel oil, is
used, combustion will become unstable, result-
ing in undesirable conditions, such as worsening
of the exhaust smoke, sticking of the ring, and
so on.  In case of the connection of the load that
is below the lower limit described in the engine
specification, be minded to use diesel fuel oil.

d) In Case Load Variation is Heavy
When entering or leaving port
When weather is rough and stormy
When cargo is being loaded or unloaded

e Before Stopping Engine

4.6 "Stoppage"

(2) Switching Fuel Oil Types
Heavy fuel oil is normally heated up to 80 to

90 in the service tank, and 100 or more at
the engine inlet, and the temperature difference
is larger as compared with that of diesel fuel oil
(non-heated), and therefore if fuel oil is suddenly
switched between these oils, it may cause mal-
functions such as sticking of the fuel injection
pump, vapor lock, and so on.

a) Slowly switch from diesel fuel oil to heavy fuel
oil, so that the rate of change in the fuel oil tem-
perature at the engine inlet is between 5 and
10 per minute.

Fig. 4.3 "Switching Pattern from Diesel
Fuel Oil to Heavy Fuel Oil"

b) Maintain the viscosity (temperature) of heavy
fuel oil at the engine inlet at the specified value

c) Do not raise the temperature of diesel fuel oil
beyond the flashing point (60 is the standard
point).

d) To prevent the generation of vapor, maintain
the pressure of fuel oil at the specified value.

Further, remove the air bubbles in fuel oil in
the various equipment of the fuel oil system
(heater, filter, tank, etc.) from time to time, so
that the accumulation of vapor can be prevent-
ed.

If high-temperature parts are splashed with
the oil, a fire may occur.  Take care not to
splash the oil when discharging air.

e) Confirm that the heat traces on piping and
equipment is properly functioning.

The fuel oil is heated, and the filter and the
piping are at high-temperatures.  If touched
with bare hands or skin, it may cause a burn.
Therefore, be minded not to directly touch the
exposed metallic parts such as the valves and
cocks, and wear the protective gear such as
safety gloves when working on them.
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Operation Using Heavy Fuel Oil4.4

In case that emergency stop is made during
the operation with heavy fuel oil, immediately
switch the heavy fuel oil to diesel fuel oil, oper-
ate the separate pump, and perform flushing of
the fuel oil system.

If the engine is cooled down with the heavy
fuel oil left unchanged, the oil will be solidified
and the operation will be prohibited.
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4.5Allowable Operating Range

4-4.5 Allowable Operating Range (In
case of marine propulsion engine)

In case of the marine propulsion engine, the
load channges in accordance with the marine
characteristics, and according to the changes in
the rotation speed.

The allowable operating range and recommend-
ed operating range within the marine characteris-
tics are shown in the figure below.

When acutually operating, be mineded to select
a proper rotation speed and engine torque (Pme,
to be judged based on the reading on the rack
scale), and keep operating within the recommend-
ed operating range as far possible, to prevent
being overloade.

Note that the lower load limit is normally 30%
when using heavy fuel oil, and if the load to be
connected is lower than this limit value, use diesel
fuel oil.

Fig.4.4 "Allowable Operating Range"
As for the output characteristics of the engine to

be actually operated, refer to "Test Run Record
Table" included in the separately provided final
documents.

(1) In case of Fixed Pitch Propeller (FPP)
The fixed pitched propeller is generally designed

by including the sea margin, which has taken into
consideration the fouled hull surface, in addition to
the absorbed horsepower due to the marine char-
acteristics.

In case that fouling of the hull surface has
advanced, increasing the resistance, and has
exceeded beyond the sea margin, the absorbed
horsepower increases to such an extent that the
excessive torque occurs even if the rotation speed
is maintained constant. Therefore, always heed
cautions to the rotation speed and the reading on
the rack scale to prevent excessive torque.

Further, particularly be careful when the
absorbed propeller hordepower suddenly increas-
es, for example when in stormy weather and so
on, since this will often cause the excessive torque
to occur, eventually leading to surging of the tur-
bocharger.
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(2) Incase of Changeable Pitch Propeller (CPP)
The changeable pitch propeller is capable of

changing its propeller pitch (blade angle), while
maintaining the engine rotational speed constant,
and is thereby capable of changing the absorbed
horsepower. Therefore, this propeller has a merit
that the rotational speed and load can be changed
according to the conditions of the other auxiliary
machinery driven by the marine propulsion engine,
and the hull resistance.

However, since the changeable pitch propeller
tends to run under excessive torque to as much
extent as it has alarger freedom of its operation, be
minded to operate the engine properly preventing
the excessive torque, by always grabbing the load
conditions.
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4-5. Special Operation
4-5.1 Low-Load Operation

Since running the engine with a low-load lower
than a certain limit can lead to unfavorable com-
bustion conditions such as the reduction of intake
air pressure and blowing-back of exhaust air, if the
engine is operated under such conditions for long
hours, it may result in the various malfunctions
such as fouling of the turbocharger and combus-
tion chamber, faulty combustion and so on.

Therefore, be sure to minimize the low-load
operation to a shorter period of time as much as
possible, and in case that the engine must be
inevitably run under a low-load for long hours, be
sure to observe the following conditions:

(1) Low-Load Limit
The low-load limit varies depending on each

specif ication.  Confirm the low load l imit
described on the specification supplied with the
engine.

(2) Use of Diesel Fuel Oil
In case of the heavy fuel oil specification, be

sure to switch it to diesel fuel oil.

(3) Increase of Intake Air Temperature
To improve the combustion conditions, increase

the intake air temperature and adjust to as a high-
er level as possible, within the following limit:

Intake air : 75 oC or less
Exhaust air temperature (cylinder outlet) :
450 oC or less

5-3.2(2) "Measurement and Adjustment:
Intake Air Temperature"

(4) Cleaning of Turbocharger
Properly increase the number of times of

cleaning the turbocharger according to necessity.

The turbocharger is at a high-temperature
during operation and just after the engine is
stopped.  If you touch it with bare hands during
cleaning, you may burn your hands.  Wear
safety gloves without fail.

(5) Intermittent High Load Operation
If the load is switched to the high load  (60%

or more) for about 30 minutes during low-oad
operation, it will have an effect to restrain or

reduce the fouling of the combustion chamber,
as well as the intake and exaust air systems.

4-5.2 Operation with Air Cooler Cut-Off
In case that the defects such as breakage of the

fine tube in the air cooler or water leakage from a
caulked sections is found, and the repairing cannot
be performed quickly, an emergency messure can
be taken by cutting off the air cooler on the follow-
ing procedure:

(1) Low-Load Limit

a) Stop water supply to the cooler cooling system,
and draw out the water from the air pipe.

b) Insert a shielding plate A into the flange part of
the air cooler cooling water inlet pipe and outlet
pipe.

c) "Fully open" the bypass valve of the air cooler.

d) Operate the cooler cooling water pump, and
confirm that no water is leaking from the flange
packing area.

(2) Prerequisites for aaOperation

a) The fuel oil to be used is diesel fuel oil.

b) Restrain the output as low as possible, refer-
ring to the following values as the standard:

Pme(average effective pressure):
0.8MPa {8 kgf/cm2}

Exaust air temperature (cylinder outlet):
450 oC or less
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4-5.3 Non-turbocharger Operation
In case of the marine propulsion engine, a non-

turbocharger operation implement (turbocharger
blind plate ) is provided, so that operation in emer-
gency can be made even ehwn the turbocharger
may have been damaged. ( The generator is opti-
nal.)

The non-turbocharger operation procsdure is as
the followings:

(1) Preparation for Operation
Install the non-turbocharger operation implement

in accordance with the Turbocharger Instruction
Manual.

During operation or immediately after stop-
ping the engine, the turbocharger is extremely
hot, and if the turbocharger is touched with
bare hands or skin, it may cause burns.

Therefore, perform the disassembly work
after the turbocharger is completely cooled
down.

If it must be removed before it cools down,
wear safety gloves, and remove it taking care
not to burn your hands.

(2) Prerequisites for Operation

a) The fuel oil to be used is diesel fuel oil.

b) Restrain the output as a lower level as possi-
ble, referring to the following values asthe stan-
dard:

Pme(average effective pressure):
0.44MPa {4.5 kgf/cm2}

Exaust air temperature (cylinder outlet):
400 oC or less

4-5.4 Operation with Reduced Number
of Cylinders

Adoption of the operation with the reduced num-
ber of cylinders impose such problems as the tor-
sional vibration of the shaft system as well as the
external vibration of the engine, and therefore this
operation should be limited as a secondary meas-
ure to be used only in emergency.

In case of 3DK and 5Dk engines, the operation
with the reduced number of cylnders is prohibited
due to the axternal vibration of engine.

The operation with the reduced number of cylin-
ders may be conducted in various cases such as
the case of only reducing the fuel oil, or the case in
which the operating parts are needed to be
removed. Further, since the prohibited items for
the operation vary depending on each case, be
sure to inquire our company for the working proce-
dures, cautionary items on the operation, ansd so
on, obtain the necessary instructions, and strictly
observe them, when the operation with the
reduced number of cylinders is conducted.

<Preparation for Operation>
a) The fuel oil to be used is diesel fuel oil..
b) The output shall be as below:
(No. of cylinders)-(No. of reduced cylinders) X 70%(Total number of cylinders)

However,the output may be reduced accord-
ing to the turbochager sursing or exhaust air
temperature in each case.
c) Exhaust temperature : 450 or less

(each cylinder outlet)

Be attentive of the external vibration of
engine and the gear sound, and if any abnor-
mality is found, immediately stop the engine. If
the engine is kept operating disregarding such
abnormality, serious accidents may be caused.

Operation
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4-6. Stoppage
4-6.1 Normal Stoppage
(1) Preparations for stoppage

a In case that heavy fuel oil is used, switch the
fuel oil to diesel fuel oil 30 minutes before
stopping the engine.

b Immediately before stopping the engine, start
the operation of lubricating oil priming pump.

c Confirm that the starting air pressure is at 
2.0 MPa {20 kgf/cm2} or more.

(The preparation for the next round of starting)

(2) Stoppage
a Conduct the stop operation on the following

procedures:

[In case of local operation]
Shift the operation lever to "STOP" position.
Then, fuel oil injection will be shut off by

means of the common rod, and the engine will
be stopped.

[In case of remote control]

i ) Press the "STOP" push button on the control
panel.
Then, the fuel oil injection solenoid valve will
be activated to operate the fuel shutdown
device, and the engine will be stopped.

ii) Shift the operation lever to "STOP" position.

b After stop operation, be attentive of any abnor-
mal sound in the engine and turbocharger,
and confirm that there is not any abnormal
sound.

In case that the engine does not stop even
when the stop operation is conducted, forcibly
stop the engine on the following procedure:
1)Forcibly set the rack of the fuel injection

pump to "0".
2)Fully close the valve of the fuel oil inlet main

pipe.

(3) After Stop
a Operate both the lubricating oil priming pump

and cooling fresh water pump for about 20
minutes, and cool down the engine and tur-
bocharger.

The turbocharger continues to run at high
speed even after the engine is stopped.
Lubrication of the turbocharger provided with
this engine is made using the system oil, and
therefore if the supply of lubricating oil is
stopped immediately after the engine is
stopped, it may damage the bearing.

b Fully open the indicator valve to conduct air
running for 3 to 4 seconds and exhaust the
combustion gas out of the combustion cham-
ber.

c Close the valves on all the systems.
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4-6.2 Emergency Stop
(1) When Emergency Stop is Required.

Immediately stop the engine when any of the fol-
lowing abnormalities is found:

Announcement of "Emergency" or "Alarm"
( Activation of the protective device ---Automatic)

Overspeed
Decrease of lubricating oil pressure
Suspension of water supply/increase of

cooling water temperature

Increase of exhaust air temperature
Other alarming (depending on each speci-

fication)
Abnormal sound and abnormal vibration
Heating of the bearings or other moving parts,

or generation of smokes, or abrupt increase of
mist.

Loosening or falling-off of the governor, com-
mon rod rink, each lever around the fuel oil
injection pump, link pin, or bolt.

Deterioration of fuel oil or lubricating oil, or
damage of the cooling water pipe.

Abrupt increase or decrease of rotation
speed.

Abrupt increase of lubricating oil temperature
Water supply disability due to suspension of

cooling water supply

In case that the engine is overheated due to
suspension of water supply, do not hastily sup-
ply cooling water.

If cooled down abruptly, each part of the
engine may be deformed, resulting in malfunc-
tion or accidents.

Mixing of water into lubricating oil
Abrupt increase of exhaust air temperature
Abrupt decrease of the turbocharger rotation

speed or intake air pressure
Generation of abnormal sound in the propeller

or the stem shaft system
(In case of the marine propulsion engine.)
Breakage or loosening of the bolts of each

section

(2) Measures after Emergency Stop
In case that the engine is stopped by activa-

tion of the protective device or stopped automat-
ically, take the following measures:
a In case that the engine is stopped by remote

operation or stopped automatically, set the
operating lever to "STOP" position after the
engine is stopped.

b In case that the operation had been made
using heavy fuel oil, immediately switch the
fuel oil to diesel fuel oil, operate the motor-
driven oil feed pump, and conduct flushing of
the fuel oil system (However, this procedure
does not apply when the fuel oil pipe is bro-
ken.)
Further, conduct turning of the engine, and
exhaust the heavy fuel oil remaining in the fuel
injection pump or fuel valve.

In case that the engine is stopped during the
operation using heavy fuel oil and the engine is
cooled down without changing the fuel oil,
heavy fuel oil in the equipment of the fuel oil
system (e.g. pump, filter, etc.) and piping will
not only solidify to prohibit restarting, but also
incur substantial labor to clean and cleanse
after the accident.

c Disconnect the load off the engine, and return
the operation lever, each valve, and the state
of all other equipment to "STOP" position.

In case that the emergency stop is conduct-
ed, be minded not to restart the engine until the
cause is determined, the countermeasures are
taken, and recovery is completed.

In case that the engine is started without
removing the cause of the abnormality, the
malfunction may be aggravated and serious
accidents may be caused.
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Be minded not to open the crank case for at
least 10 minutes after engine is stopped and is
completely cooled down.  If the crank case is
opened immediately after the engine is
stopped, flammable mist in the crank case may
catch fire and explode.

Particularly be careful when a large amount
of mist is generated due to overheat or seizing
of the engine.

Be minded never to let flames or sparks
approach the crankcase even after it is over-
hauled.

4-6.3 Long-Term Shutdown
In case that the operation of engine is suspend-

ed for a long term (one month or more), take the
preservation measures (mainly, anti-rusting meas-
ure) on the following procedures:

(1) Shutdown within 3 Months
a Fully open the indicator valve once every

week, and conduct turning of the crankshaft
several times while conducting priming with
lubricating oil.
In this case, stop the crankshaft at a position
different from that before turning.  After turn-
ing, securely close the indicator valve.

b In case that there is a risk of freezing in
extremely cold season, be minded to remove
cooling water from the engine.

(2) Shutdown over 3 Months ... Measures for
Long-Term Storage

In case that the operation of engine is suspend-
ed for 3 months or more, the following measures
for long-term storage is required:

a Remove cooling water from the engine.
b Add rust-preventive oil to lubricating oil, open

the indicator valve, and conduct turning of the
crankshaft several times while conducting
priming with the lubricating oil.
After turning, securely close the indicator
valve.

c Open each cover of the engine frame, cam
case, and the cylinder head, and spray rust-
preventive oil to the internal parts.

d Insert the moisture-proof agent such as sil-
icagel into the crankcase, according to the
ambient air conditions (e.g. weather and
humidity) and according to necessity.

e Place the cover on the outside air opening sec-
tion of the exhaust air pipe and the mist pipe.

f Cover the engine with a sheet, and carefully
cover the electric equipment with particular
attention to prevent collection of dust on them.
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(5) When disassembling the spring-loaded devices such as the regulation valves, proceed the works
paying careful attentions, since there is a risk that the springs may fly out and injury accidents
may occur.

(6) Be minded to use wire rope and chain block when suspending the heavy-weight parts or equip-
ment, and do not try to forcibly raise these parts or equipment by physical force.  Further, be
minded not to approach the areas immediately under the suspended parts or equipment.

(7)When handling the electric parts, be sure to cut off the power source.

(8) When handling the liquids, be minded to strictly observe the following items:
Flammable liquids such as fuel oil and lubricating oil, the sources of fire, e.g.: The source of fires
such as flames or sparks are strictly prohibited.
Poisonous substances such as rust-preventive agent for fresh water, anti-freeze solution for fresh
water, mercury (thermometer): Drinking is prohibited, and if any of these has stuck on hands or
skin, immediately wash it off.
Poisonous substance or substance which generate flammable gas, such as battery liquids:
Drinking is prohibited, and if any of these has stuck on hands or skin, immediately wash it off, and
the source of fires such as flames or sparks are strictly prohibited.
For the sake of preventing environmental contamination, be minded to entrust the disposal and
treatment of the waste oils and liquids to the authorized special waste disposing company.

5-1.2 Cautionary Items When Finishing Inspection and Maintenance

(1) Restore the lagging or heat-preventive covers, combustible oil splash preventive means (FN tape)
and protective covers, that have been removed for inspection and maintenance, to each original
position.

(2) After the completion of assembling, confirm that there is no abnormality in each part, by conduct-
ing the turning of engines and the priming with each corresponding oil.
After checking the parts during turning, close the reducing valve without fail.

(3) After the completion of working, return the turning equipment and turning bar, that have been
used, to "OFF" position.

(4) Record the work contents of the inspection and maintenance that have been performed, and the
replaced parts in the daily report respectively.









5-3.2 Pressure and Temperature of
Each Part

The pressure and temperature of lubricating oil,
fuel oil, and cooling water, etc. are controlled by
the relief valve, so that they should be proper val-
ues being within each specified value during the
operation of engine, however, when actually
operating the engine, the pressure and tempera-
ture of these fluids may not be within the speci-
fied and proper values.

In such a case, readjust the setting values of
the valves, and perform the operation within the
specified proper range.

(1) Intake Air Pressure
Since the intake air pressure changes in accor-

dance with load, each pressure when the engine
was new (or, after adjustment) becomes a refer-
ence value.

The more the turbocharger is fouled, the more
the intake air will decrease, resulting in the deteri-
oration of the engine performance (e.g. increase
of the exhaust air temperature and increase of
the fuel consumption rate), and therefore regular-
ly conduct the blower cleaning and prevent the
progress of fouling.

5-4.4 "Cleaning Turbocharger Blower"

he turbocharger is at a high-temperature
during operation and just after the engine is
stopped.  If you touch it with bare hands during
cleaning, you may burn your hands.  Wear
safety gloves without fail.

It is impossible to completely remove the
fouls even when cleansed by blower cleaning,
and to prevent the deterioration of engine per-
formance by the elapse of time, however, if the
cleaning is neglected, fouling will accelerate,
resulting in worsening of the engine perform-
ance, and as the result it will be required to dis-
assemble and clean the turbocharger much
earlier than when the cleaning is periodically
conducted.

(2) Intake Air Temperature

Proper temperature: 45-55 (at full load)

Intake air, that is either higher or lower than the
specified range, will affect the engine, and there-
fore be minded to adjust and keep the tempera-

ture to be within the specified proper range, as far
as possible.

When the intake air temperature is too low, it
causes abnormal or excessive wear of the cylin-
der liner, intake air valve, etc., since the water
drops is formed by the dew condensation.
Further, if the intake air temperature is too high, it
damages the parts around the combustion cham-
ber such as the exhaust valve, since the exhaust
air temperature will increase.  (Exhaust air tem-
perature varies in proportion to the intake air tem-
perature, and also varies in the rate of approxi-
mately 2 times the change of the suction air tem-
perature of the turbocharger.)

If the intake air temperature gets out of the
proper range owing to a low room temperature, or
when automatic adjustment of intake air tempera-
ture cannot be made for some reasons, operate
the following procedure.

<Intake Air Adjusting Procedure>
The intake air adjustment can be made by chang-

ing the cooling water flow rate in the air cooler.
i ) Operate the handle of the bypass valve ,

and change the opening angle of the valve.
Open the bypass valve. (Handle facing side-

ways)     Increase of tnmperature
OpenClose the bypass valve (Handle facing

downward)     Decrease of tnmperature
ii ) Be attentive to changes of the intake air tem-

perature, and open the bypass valve so as to
be within the proper range, and adjust the
angle.
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Cooling water inlet Cooling water outlet

Air Cooler Bypass ValveAir Cooler Bypass Valve

OpenOpen

CloseClose













5-4.2 Inspecting and Maintenance of
Fuel Injection Valve

Since the conditions of the fuel injection valve
substantially affect the performance of engine
operation, be minded to periodically inspect it and
conduct the maintenance.

However, in case that remarkable changes have
been found in the maximum combustion pressure,
exhaust temperature, exhaust color, and so on, be
minded to conduct immediate inspection and main-
tenance, regardless of the standard inspection and
maintenance period.

Since the items mentioned in this section will
be the parts to which NOx Technical Code shall
be applied, when replaacing any of these parts,
be sure to use the parts provided with the iden-
tification marks.

( :0-3 "Engine Conforming to NOx
Technical Code"

(1) Replacing Consumables, Implements, and
Measuring Instruments

a Replacing Consumables :"Parts List"
Circular gasket No.507
Gasket No.218
O-ring No.12
O-ring No.503
O-ring No.504
O-ring No.505

b Implements and Measuring Instruments
General tools and measuring instruments

( Final Documents
Nozzle holder extracting implement
Fuel oil injection testing device
Nozzle cleaning implement

(2) Extracting Fuel Oil Injection Valve
Extraction of the fuel oil injection valve can be

conducted on the following procedure:

<Extracting Procedure>
i ) Remove the cylinder head and heat box cover

(upper side only).

1)Be careful so that the circular packing 
may not be left behind in the cylinder head.

2)After removing the high-pressure fuel cou-
pling and fuel injection valve, be minded to
place the cover both on the coupling part of
the fuel oil injection pump and on the inser-
tion part of the cylinder head.
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Nozzle Holder Extracting ProcedureNozzle Holder Extracting Procedure



ii) Close the valve of the nozzle cooling water (or
oil) pipe system. (In case of heavy fuel oil spec-
ifications.)

iii) Loosen the bolts and , and remove the
high-pressure fuel coupling (block) .

iv) Remove the inlet connector .

v) Remove the tightening nut using a box
wrench.

vi) Extract the fuel oil injection valve using a
fuel oil injection extracting implement .

vii) Remove the circular gasket .

(3) Injection Test
Conduct a fuel injection test of the fuel injection

valve, to check if the opening pressure and the
spraying conditions of the fuel injection valve is in
proper and normal state.

Conduct the fuel injection test using the fuel
injection test device installed to the engine.

a) Inspecting Valve Opening Pressure
i ) Install the fuel injection valve on the injection

test device, after removing the carbon stuck on
the tip of the injection valve, and cleaning the
tip.

ii) Connect the test pump and the fuel injection
valve using a high-pressure hose for testing.

iii) Quickly operate the test pump lever several
times, and drain the air until the valve starts
injection of the fuel as the pressure indicating
scale swings.

iv) Slowly turn the test pump lever (once every
second, or so), check the pressure reading
(the pressure, that has once increased gradu-
ally, suddenly starting to decrease due to
opening of the valve).

Normal pressure: 27.4 - 29.4 MPa
{280-300 kgf/cm2}

b) Adjusting Valve Opening Pressure
When reassembling the fuel injection valve

after conducting the maintenance work by extract-
ing the valve out of the engine, and when the noz-
zle is replaced with a new one, adjust the valve
pressure on the following procedure.

tting pressure : 29.4MPa {300 kgf/cm}
Be minded to set the pressure of the fuel

injection valve at a rather higher level, taking
into concideration the initial working adjust-
ment, in case that a new injection valve is intro-
duced.

-------30.4 MPa {310 kgf/cm2}
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5-4.4 Cleaning Turbocharger Blower
If the fouled degree of the turbocharger blower

has progressed, the efficiency of the turbocharger
will decrease and the operating performance of
engine will be worsened.  Particularly when heavy
fuel oil is used, the turbocharger blower tends to
be fouled in faster degree, and therefore be mind-
ed to conduct blow-off cleaning and restrain the
progress of fouling.

(1) Interval of Cleaning
Clean the blower when intake air pressure has

decreased 10% at the same load, or at least
every 150 to 200 hours of operation.

(2) Load during Cleaning
Make sure that the engine shall be operated

under the load of 75% (In case of "MET", Intake air
pressure is 0.03~0.07 MPa) or higher, and contin-
ue the loaded operation for 1 hour or more after
cleaning.

(3) Cleaning Liquid
Be sure to use the specified cleaning liquid.  In

case that the specified cleaning liquid is not avail-
able, use fresh water.  (Note that cleaning effect
is inferior with fresh water.)

Be minded never to use gas oil or any other
flammable liquid for cleaning, since these liq-
uids will be the cause of fire.

(4) Cleaning Method
Cleaning of the turbocharger blower can be

made using the cleaning device that is supplied
together with the engine.
i ) Pour cleaning liquid into the blower syringe .
ii) Connect the syringe socket to the filling pipe

that is connected the turbocharger inlet side.
iii) Fully open the drain cock of the air intake duct.
iv) Operate the syringe to inject cleaning liquid.
v) When 3 to 5 minutes has passed after the

injection of cleaning liquid, inject fresh water of
the same amount on the same procedure.

[Injection Amount and Injecting Time]

vi)) In case that there is no change in intake air
pressure before and after the cleaning, repeat
cleaning after 10 minutes.

In case that intake air pressure does not
change over when the cleaning is repeatedly
conducted, conduct the overhaul and clean-
ing of the whole of turbocharger.

Separately provided "Turbocharger
Instruction Manual"

The turbocharger is at a high-temperature
during operation and just after the engine is
stopped.  If you touch it with bare hands during
cleaning, you may burn your hands.  Wear
safety gloves without fail.
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Syringe  A
Connect here

Socket Filling pipe  B

Turbocharger

Turbocharger Blower Cleaning ProcedureTurbocharger Blower Cleaning Procedure

MET18SRC

133

143

163

183

203

48

52

0.15

0.25

0.2

0.3

0.4

RH

TPS

4 10

20 40

4 10



5-4.5 Cleaning Turbocharger Turbine

The turbocharger is at a high-temperature
during operation and just after the engine is
stopped.  If you touch it with bare hands during
cleaning, you may burn your hands.  Wear
safety gloves without fail.

<Turbocharger type "RH" (water washing)>
(Applicable to heavy fuel oil engine)
Inject water through the water injection nozzle

fitted on the exhaust pipe at the turbocharger inlet,
and the combustion deposit on the turbine side
can be removed by the mechanical effect of collo-
sion of water drops and the dissolving effect.

Part of the water evaporates, and the remaining
water is discharged through the drain hole in the
gas outlet duct.

(1) Frequency of cleaning
Clean the turbine every 250 hours.

(2) Engine running conditions during cleaning
Clean the turbine after running the engine for

about 20 minutes or more at a power at which a
turbocharger inlet gas temperature of 300 to 350oC
is obtained.

(3) Cleaning procedure
i ) Connect the water injection tube connected

to the exhaust pipe and the gauge board 
with a hose.

ii ) Connect the water supply hose to the
gauge board .

iii) Open the stop valve to feed water to the
tube and hose to the nozzle .  When the
pressure gauge stabilizes, close the stop
valve.

iv) Open the drain cock .

v) Fully open the nozzle .

vi) Slowly open the stop valve , seeing the
pressure gauge , until the water pressure
becomes 0.05 to 0.08 MPa (0.5 to 0.8 kg/cm2).

vii) Feed water for about 5 to 7 minutes.

viii) If no drain is discharged from the drain cock

after water is fed for 5 minutes, close the
nozzle to discharge drain at a rate of about
0.1 l/min.

ix) After the completion of water cleaning, close
the nozzle .

x) Make sure that no drain is discharged, and
close the drain cock .

xi) After water cleaning, keep the engine running
for about 5 to 10 minutes under the same load.

Keep a close watch on the turbine during
water injection.  Take care that the injection
rate is not too high or the drain pipe is not
clogged with removed deposit.
Even if drainage is not observed, do not feed
water for 7 minutes or more.
After the completion of cleaning, remove the
connected hoses.

Separately provided "Turbocharger
Instruction Manual"
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<Turbocharger type "TPS" (pouring water
washing)>

As the pouring water washing method of the
supercharger, fresh water is sprayed in front of
the turbine from the pouring water nozzle on the
supercharger. Thus, the extraneous matter is
removed through the difference of the cooled tur-
bine nozzle eith fresh water, turbine blade and
the thermal expansion extraneous matter.

(1) Washing interval
Since the washing effect is reduced when the

deposit layer becomes thick, apply the washing
every approx. 200 hours.

(2) Load during washing
Apply the washing at such a load as the

exhaust temperature of the turbocharger intlet is
400 to 450oC. Asthe exhaust temperature is
lower, the washing effect decreases. As it is high-
er, the turbine nozzle or similar part may be dam-
aged.

Take special care for the exhaust temperature.

(3) Fresh water for washing
As the fresh water for washing, use the fresh

water which does not include any additives.
Never use any seawater.

(4) Washing method
i ) Connect the hoses of the pressure gauge and

the check-valve hose to the pipe connected to
the exhaust pipe.

ii) Open the check valve, fill the water into the
pipe and hose up to the nozzle, and close the
check valve.

iii) Fully open the valve in the nozzle on the
exhaust pipe.

iv) Observing the pressure gauge, slowly open
the check valve to gain the water valve of
0.45 to 0.7 MPa (4.5 to 7.0 kgf/cm2)

v) Continue pouring water 25 to 30 seconds.
vi) Apply the washing three times. Here, provide

the interval shown in the table below after
washing of one time.

vii) Close the valve, loosen the hose connection.
Disassemble the manometer and the hose
with valve.

viii) To dry the supercharger, run it applox. 10
minutes at the same load.

ix) If any variation is not observed on the perform-
ance values of the exhaust temperature,
charge pressure, supercharger revolution
speed and so on, repeat the procedure above
after completion of the washing. If any varia-
tion is not observed after repetition of several
times, it is necessary to open and clean it.

"Operating Manual for Supercharger"

< In case of Turbocharger Model "MET"
(Cleaning solid matter) >

If staining of the turbocharger turbine side pro-
gresses, engine performance will be worsened due
to decrease of the efficiency as in the case of the
blower side. Particularly, it tends to be more
stained in'case of heavy fuel oil specification, peri-
odically clean the turbine side, and restrain the
progress of staining.

When cleaning the solid matter in the turbine,
charge vegetable solid particle in front of the tur-
bine, and remove the adhered matters on the tur-
bine nozzle or turbine rotor blade by the impact
force produced by the vegetable solid particle
accelerated by the exhaust gas.

(1) Interval of Cleaning
Conduct the cleaning with the interval of 200 to

250 hours in the initial stage, since the effect of
cleaning will be lost if the layers of the accumulat-
ed matters have become thick.

As for the cleaning interval after the initial clean-
ing, properly increase or decrease  depending on
the factors such as the exhaust temperature,
intake air pressure, and the degree of performance
decrease of the turbocharger rotation speed.

(2) Load during Cleaning
Perform cleaning by making the load of engine

to be 75 to 85% as the standard. Although it is
possible to perform cleaning at a low load of
around 50%, cleaning liquid may sometime be
accumulated at the gas outlet casing, and there-
fore avoid the cleaning of such a low load as far as
possible.

Intake air pressure when cleaning is performed
is as shown in the following table, and therefore in
case that the normal load value is higher than
these, decrease the load.

[Intake air pressure and Exhaust Temperature]
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Supercharger type

TPS48

TPS52

Interval time (minutes)

3

3

Turbocharger

     model

Intake air 

pressure

Turbocharger inlet

exhaust temperature

MET18SRC 0.1~0.15 MPa 510 oC or less



(3) Cleaning Liquid
Use the specified cleaning liquid as shown

below.
Husk of walnut: Diameter of grain: 1.7 to 2.4
mm {Marine grid #10)
Grain (rice, wheat, etc): Diameter of grain:
1.7 to 2,4 mm
Close the drain hole of the turbocharger gas
outlet casing while cleaning.

(4) Cleaning Method
a) Procedure for one time cleaning

i) After opening the valve (B), open the valve (A)
and cool the equipment by passing air for 0.5 to
1 minutes.

ii) Close the valve (A), and close the valve (B).
iii) Fill the specified use amount of vegetable solid

cleaning agent into the tank, and securely tight-
en the cap of the tank.

iv) Open the valve (A) and (B) in this order, and
charge the cleaning agent with air pressure.

v) Close the valve (B) and (A) in this order.

b) Repeated cleaning
i) In case that a sudden change, such as surging,

has occurred in the engine when charging the
cleaning agent, try the cleaning by using a half
of the specified use amount of solid cleaning
agent for single time cleaning, and perform the
cleaning after confirming that there is no more
sudden change in the engine.
Afterwards, make this method as the standard.

ii) After finishing the cleaning, repeat the above
the procedure of Item a), if no particular change
is not found in the performance values such as
the exhaust temperature, intake air pressure,
and turbocharger rotation speed. In case that
any change is not found even after the cleaning
has been repeated, it is necessary to perform
the overhaul and cleaning.

[Specified use amount of solid cleaning agent]

"Instruction Nmanual of Turbocharger"
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5-4.6 Measuring Crankshaft Deflection

If the crankshaft deflection exceeds its limit,
the stress to be applied to the crankshaft will
become excessive, and it will result in the
breakage of crankshaft if the excess of deflec-
tion is too large.

Therefore, adjust the crankshaft deflection to
a proper value when being installed, and peri-
odically measure the deflection, so that it can
be corrected whenever it is over the limit value.

(1) Replacing Consumables and Measuring
Instruments

a) Replacing Consumables "Parts List"
O-ring (frame side cover)  No.11

b) Implements and Measuring Instruments
General tools

"Implement List" in the final docu-
ments

Deflection gauge
Motor

(2) Conditions for Measuring Deflection
a Deflection of the crankshaft varies according to

the temperature.  Be sure to measure it when
the engine is in cold state.

b Before measurement, push the contact piece
of the deflection gauge with a finger, and con-
firm that both the contact piece and dial
gauge return to the original positions correct-
ly.

c In case of the marine engine, since the deflec-
tion varies according to the loaded cargo con-
ditions, be minded to record the conditions of
loaded cargo, draft, temperature, and so on,
at the same time.

(3) Measuring Deflection
<Measurement procedure>

i ) Open the turning plug, and perform turning the
crankshaft.

ii) Place the crank pin at the point of 30 (position
"B") past the bottom dead center.

iii) Install the deflection gauge.
Installation position shall be approximately on
the identical line with the outer diameter of the
journal, and shall be on the intersecting point
on the center line of the crank arm.

iv) Set the reading on the gauge scale to +20 at
the position "B" in the Figure.  (To make clear
the positive and negative directions.)

v) Slowly conduct turning of the engine in the nor-
mal direction of rotation, and measure the
reading on the scale when the crankshaft is at
the angle of "B", "C", "D", "E", and "A" respec-
tively, of which data shall be recorded.
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<Reference>
Deflection in warm condition

In case of the directly connected generating

engine, the deflection in the warm conditions gen-

erally tends to vary as compared to the values in

the cold conditions.

This is because the temperature increase of the

engine base is larger than the temperature

increase of the generator to be directly connect-

ed, so that the crankshaft core relatively increas-

es, the deflection varies towar direction

(downward closing), and thereby the difference

manifests itself as the deflection difference

between the cold and warm conditions.

Like this, in case of the directly connected gen-

erating engine, the deflection difference between

the cold and warm conditions differs depending

on the bearing dimensions and temperature dif-

ference of the engine and generator, so that the

adjustment is impossible, and it will be the value

unique to the generating device.

Consequently, in case of the generating engine,

the adjustment is made with the target of the con-

ditions near to + side upper limit (downward

opening) of the specified value in the cold condi-

tions.

The measured value of the deflection value in

the warm conditions varies according to the tem-

perature, and the different values tend to  be

obtained every time the measurement is conduct-

ed, however, based on the actual measurement

results of our company, the value is approximate-

ly 3 to 4/10,000 x stroke and within the range of

(downward closing).

There is a possibility that the measurement

results of the deflection in the warm conditions

differ from the real value due to the reasons that

the engine temperature may suddenly increase

after the engine is stopped, and due to the effects

of the thermal expansion owing to the tempera-

ture difference of the crankshaft.  Be careful of

this fact.
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5-4.7 Inspecting and Replacing
Protective Zinc

In case that sea water is used as the cooling
water in the cooleig system, a protective zinc is
provided in each cooler.

Conduct periodical inspection and replacement
of the parts on the following procedure:

(1) Replacing Consumables, Implements and
Measuring Instruments

a) Replacing Consumables
Lubricating cooler "Parts List"

Gasket No.12
Protective zinc No.11

Air cooler "Parts List"
Gasket No.2
Gasket No.4
Protective zinc No.1
Protective zinc No.3

b) Implements and Measuring Instruments
General tools

"Implements List" in the final documents

(2) Locations of Protective Zinc and Inspection
Interval
Front and rear covers for lubricating cooler
-------Every 3 months
Front and rear covers for air cooler-----Every
6 months

Efficiency of the protective zinc substantially
varies depending on the purity. Therfore, be
minded to use the genuine parts supplied by
Daihatsu Diesel Manufacturing. Co., Ltd.

(3) Inspection and Replacement
a) Inspection
i ) Remove the mounting flange for protective

zinc.
ii) Replace the protective zinc of which volume is

reduced more than 50% (20% by dimension)
as compared the original shape.

iii) On the contrary, in case that the protective
zinc is rarely worn out, the following failures
may be suspected:

Faulty condition on the mounting surface
purity failure of zinc

b) Replacement and mounting
i ) Remove the rust or scale from the mounting

surfaces of the protective zinc and the mounted
flange to expose the metallic surface, and
securely mount the protective zinc to the flange
in such a way that the both parts are closely in
contact each other.

ii) In case that the protective zinc is reused,
shave scale off the surface of the protective
zinc and expose the zinc surface.
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6-1.2 Fuel Oil Characteristics and Control
(1) Heavy Fuel Oil

Since heavy fuel oil contains more carbon
residue and impurities, and is higher in its viscosi-
ty as compared to diesel fuel oil, heavy fuel oil
cannot be used as the fuel oil for diesel engine,
when it is in the state of bunker fuel oil.

Therefore, it will be a prerequisite to use heavy
fuel oil that the oil must properly be preprocessed
before being supplied to engine (including the
removal of impurities by cleaning, and the assur-
ance of proper viscosity by heating).

a) Cleaning Fuel Oil
Water, and solid contents such as vanadium,

sodium, alumina, and silica, contained in heavy
fuel oil accelerate the corrosion and wear of the
various parts of fuel injection system and fuel
combustion chamber system, substantially
affecting and reducing the working life of these
parts.

For the purpose of removing such impurities,
the fuel oil preprocessing equipment, such as
the centrifugal separator and precision filters, are
installed.

Since these equipment will not exhibit the effi-
ciencies unless each equipment is properly han-
dled, be minded to operate each equipment in
accordance with the corresponding instruction
manual.

Instruction Manual" for each equipment")

Since waste fuel or sludge will be the causes

of environmental contamination or pollution, be

sure to entrust the treatment of these to the

authorized waste disposal company, not

directly handling or disposing these matters on

your own.

b) Heating Fuel Oil
Since the viscosity of heavy fuel oil is very

high, it is required to heat the oil, so that a proper
viscosity for fuel injection can be obtained.

Since the heating temperature varies depend-
ing on the viscosity of fuel oil, heat the oil and
obtain the proper viscosity, by referring to the
fuel oil viscosity temperature curve on a separate

page as a standard.
In case that a viscosity controller (automatic

viscosity regulator) is installed on the engine,
control the fuel oil viscosity to its proper value
according to the attached instruction manual.

( Fig. 6-1.1 "Fuel Oil Viscosity/Temperature

Curve")

Proper viscosity for fuel oil (engine inlet)
Kinematic viscosity: 14 1.5 cSt.
If the temperature control of fuel oil is

improper, and the fuel oil with high viscosity
has been supplied to engine, it will not only
incur faulty combustion, but also will result in
the accidents such as the clogged or dam-
aged fuel oil filter, and the breakage of fuel
injection system parts.

(2) Diesel Fuel Oil

a) Water tends to extract and separate out of
diesel fuel oil, and further diesel fuel oil tends
to generate a large amount of sludge when
mixed with the oil of different base oil.
Daily conduct the draining-off of the precipi-
tation tank and setting tank, so that water or
sludge does not flow into the engine.
To remove water or sludge, the centrifugal
separator is an effective device.

b) Diesel fuel oil, that has been cut back by
using the gas oil refined by FCC method,
may incur faulty start or ignition, and this ten-
dency is particularly obvious in case of low
sulfur diesel oil for land vehicles, due to its
low cetane number, if the environmental con-
ditions, such as ambient temperature or
water temperature, are unfavorable.
In such a case, special measures will be
become necessary to improve starting capa-
bility and combustibility of engine, and in
such occasions, contact our company for
consultation.
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Fuel Oil Characteristics and Control1.2

(3) Gas Oil

Although gas oil does not contain few impuri-
ties, it may cause problems on ignition when the
gas oil is refined by FCC method, just like the
case with diesel fuel oil, and therefore be minded
to pay particular attentions to the cetane number
of gas oil.

Further, since gas oil is low in its viscosity and
is inferior in its lubricity, it may cause abnormal
wear on the sliding parts of fuel oil injection sys-
tem, and therefore be minded to conduct the
inspection of the fuel injection pump and fuel
injection valve in the earlier stage than usual.

(4) Kerosene Oil
As a countermeasures to prevent air pollution,

there may a case in which kerosene oil may be
used.

Since kerosene oil is further lower in its cetane
number and is lower in its viscosity than gas oil, it
is required to carry out a special arrangement on
the engine, and therefore contact our company
for consultation before using the oil.

Control of Fuel Oil, Lubricating Oil, and Cooling Water
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Table 6-1.1 Fuel Oil Standard Characteristics

Type of fuel oil

Density (15 
o
C)

General call Heavy fuel oil note 2)

JIS

ISO-F

CIMAC

Diesel fuel oil note 1)

(K2205 type 1) (K2205 type 3)

(DMA) RMA10

A10

0.975

10/40

300

60

6

10

0.1

0.5

3.5

150

50

80

850

E25

0.991

25/180

1500

60

30

15

0.10

1.0

5.0

200

50

80

850

G35

0.991

35/380

3500

60

30

18

0.15

1.0

5.0

300

50

80

850

H55

0.991

55/700

7000

60

30

22

0.20

1.0

5.0

600

50

80

850

RME25 RMG35 RMH55

g/cm3 max

max

max

min

max

max

max

max

max

max

max

max

min

max

mg/mg

mg/mg

mg/mg

wt %

vol %

wt %

wt %

o
C

o
C

sec

cSt
Kinematic viscosity

100/50 
o
C

Viscosity
RW#1  100 

o
F

Flash point

Pour point

Carbon residue

Ash

Water

Sulfer

Vanadium

Sodium

Aluminum + silica

Cetane number note 3)

CCAI value note 4)

0.890

3.0 - (50 
o
C)

30 - 50

60

0

0.2

0.01

0.1

1.5

40

Notes : 1) Since there are a wide range of the standard values for diesel fuel characteristics, the recommended

     values are shown in the above table.

2) heavy fuel oil characteristics represent the values of "Residual marine fuel oil" proposed in CIMAC

     (1990).

3) Cetane number represent the calculated values based JIS K 2280-1996.

4) CCAI (Calculated Carbon Aromatic Index) value is calculated by the following formula, and indicates

    the reference value for starting capability.

    CCAI value = 1000 D -141 Log Log (VK + C) - 81

    D: Density g/cm3 (15 
o
C), VK: Viscosity cSt (50 

o
C), C: Constant (0.85 for heavy fuel oil)
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Example) We find the temperature, under which heavy fuel oil of 380mm2/s can be heated, so as to obtain
the proper viscosity of 14mm2/S at the engine inlet.
To find this temperature, tracing the curve No. 9 downward, and from the point that intersects
kinematic viscosity 14mm2/S, goes down vertically to obtain 130 .

Note:   1. The viscosity temperature characteristics of fuel oil may slightly differ depending on the original
place of production or its refining process, and therefore confirm the viscosity with a viscome-
ter, and determine the proper value when actually operating the engine.

2. Kinematic viscosity 1cSt = 1 mm2/S
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Replacement Parts

Hazards and nonconformities of imitation parts
<Use of imitation parts causes accidents.>

1. Recent engines have compact bodies and high power, and are designed to prevent fuel
deterioration and to reduce NOx discharge.  Even if imitation parts are similar in shape
to the genuine parts, the use of imitation parts will degrade the engine performance
because of their fragile materials and low machining accuracy.  Since the service life of
such parts is short, the engine

2. If imitation parts are used for the engines designed in accordance with MARPOL VI, the
certificate (EIAPP) may lose its validity, and operation of the engine may be inhibited.

3. If you use imitation parts, you will not be supplied with parts improved in quality and per-
formance.

4. If imitation parts are used, it may be difficult to make insurance claims for the engine
when any accident occurs.

5. We take no responsibility for the engine in which imitation parts are used.

Daihatsu Diesel supplies reliable engines.  Use genuine parts to
operate your engine safely.

Head Office

Tokyo Office

Jakarta Office

Taiwan Office

Daihatsu Diesel (Europe) Ltd.

Daihatsu Diesel (AMERICA), Inc.

Daihatsu Diesel (ASIA PACIFIC) Pte.Ltd.

Manila Office

Daihatsu Diesel (SHANGHAI) Co.,Ltd.

1-30, Oyodo Naka 1-chome, Kita-ku, Osaka, 531-0076 Japan
TEL : 81-6-6454-2346   FAX : 81-6-6454-2680 

2-10, 2-chome, Nihonbashi-Honcho, Chuo-ku, Tokyo, 103-0023 Japan
TEL : 81-3-3279-0827   FAX : 81-3-3245-0359 

16th Floor, Wisma Antara Bldg., Jl. Medan Merdeka, Selatan No.17, Jakarta-Pusat, Indonesia
TEL : 62-21-384-8411   FAX : 62-21-384-8412 

No.14 Tai-Tang RD, Lin-Hai Industrial Zone, Kaohsiung, 812 Taiwan
(c/o Marine Technical Industries Co., Ltd.)

TEL : 886-7-803-1082   FAX : 886-7-801-9179
5th Floor, Devon House, 58-60 St. Katharine's Way, London E1W 1LB, U.K.

TEL : 44-20-7977-0280   Fax : 44-20-7702-4325
180 Adams Avenue, Hauppauge, NY 11788, U.S.A.

TEL : 1-631-434-8787/8/9   FAX : 1-631-434-8759 
128 Pioneer Road, Singapore 639586 

TEL : 65-6270-7235   FAX : 65-6270-6236
Unit 1010 Herrera Tower Herrera Corner Valero Sts., Salcedo Village, Makati City 1226 Philippines

TEL : 63-2-753-3211  63-2-817-1279/1285   FAX : 63-2-845-0691
Room A, Floor 9, Huamin Empire Plaza, No. 726 Yanan RD (w), Shanghai, China

TEL : 86-21-6225-7876/7   FAX : 86-21-6225-9299
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0. Introduction
(1) Only skilled operators who have carefully read and fully understood the instruction

manual should operate, inspect and service this machine. 
Operation, inspection or servicing by persons inadequately familiar with the machine
may result in personal injury, equipment damage or environmental hazard. 

(2) No responsibility shall be assumed whatsoever for product damage or any associated
fires, oil spills or other environmental hazards, personal injuries, property damage or
economic losses caused by the use of non-genuine parts or operation, inspection or
servicing that deviates from the instruction manual.

(3) We shall repair new parts or replace any flawed parts made or sold by us, however no
compensation shall be provided  for damage to any equipment not of our manufacture
or cargo, or personnel, fire-fighting, towing or other expenses arising from the use of
such flawed parts or fowled fuel, lubricant, cooling water or other medium. 

(4) This instruction manual is subject to change without notice. 

0-1 Prior to Start of Engine Maintenance

Before the maintenance work is performed, please read this Manual sufficiently, fully under-
stand the structure of the parts concerned, and understand well the contents of the work in
advance, and fully understand the working procedure and then start the work.
Execution of the work without sufficient advance understanding will not only result in spend-
ing useless labors but also lead to the troubles and damages of the engine due to wrong
assembly, and personal accidents as well.
Strictly avoid use of the engine for a purpose other than the original purpose of the use of
engine, or on the conditions that are different from the specified conditions or handling
against the descriptions given herein, since such operation will cause accidents or troubles.
Please be advised that the descriptions of this manual may be changed without notice.

(1) This manual bears the following safety signs.
These symbol marks indicate the important descriptions concerning safety.   Be fully careful, and conduct
the work with the motto of "Safety First".

..."Warning"= Precaution related to the safety of personnel (Potential hazard which could result in
death or serious injury)

..."Caution"= Precaution related to the safety of personnel (Potential hazard which may result in minor
or moderate injury)

..."Notice"= Information on handling of the engine to prevent damage

..."Prohibition"= Prohibited practice that can affect the safety of personnel and the engine

..."Obligatory acts"= Recommended practice or instruction to be followed to ensure safety of personnel

and the engine
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(2) If it is found as a result of disassembly or inspection that parts are damaged or end of their service life is
reached, be sure to replace such parts.

(3) For replacement, be sure to use our genuine parts or those specified by us.   If the parts used for
replacement are other than our genuine parts or those specified by us, we shall not be held responsible for
their quality.

(4) When it is difficult to take countermeasures or corrective actions at the site, or the required replacing
parts are not prepared, please contact our Service Department, Parts Sales Department, branch office or
service agent to take appropriate actions.
At that time, be sure to inform us or our agent of the engine type and the engine number.

(5) For handling of the following equipment, refer to the individual Instruction Manuals attached separately.
Turbocharger            Governor Air motor
Control equipment    Ancillary equipment of special specifications

(6) Keep this Instruction Manual and the related documents (drawings, materials, etc.) in the specified place
at all times for ready reference by the persons engaged in the operation and maintenance of engine at any
time, and at the same time, when the engine supervisor is changed, the predecessor is requested to trans-
fer his duties to the successor completely.

(7) To prevent public pollution, do not dispose of the replaced scrapped parts or waste liquid without  per-
mission but entrust the disposition to an authorized professional disposal company.
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Introduction

0-2   Precautions Pertaining to Maintenance
0-2.1  Safety Precautions

(1) After stop of the engine, do not open the crankcase side cover for at least 10 minutes, until the
engine cools down sufficiently. If fresh air should flow into the engine, while the engine is not cooled
down, explosion may occur igniting on the oil mist.

(2) Revolution of the engine during the disassembly or inspection work will cause great hazards such
as injury resulting from entanglement.

Before starting the disassembly or inspection work, put the control handle position back to the
"STOP" position, securely close the valves on the starting-air system, extract starting air on the
engine side, and confirm that the engine will not revolve.
Be sure to turn OFF the control power.
When turning the engine, be sure to check that the rotary section is free from contact with other
sections, and that turning of the engine does not bring about hazards to the co-workers or persons
in vicinity, and conduct turning with signs exchanged between the workers.
When moving sections of the engine is disassembled or inspected, take the measures to prevent
the crankshaft from idle turning.
The turning bar should be removed from the flywheel except when the engine is turned.

(3) Before executing the work, wear protection gears such as gloves, hard hat, safety shoes, and safe-
ty goggles depending on the applicable situations.

While the engine is operating, and just after the engine is stopped, particularly the exhaust pipe,
turbocharger, cylinder heads and parts around them are hot. When servicing them, wear

(4) The engine room floor and the surroundings are slippery as a result of the deposit of oil. Wipe off
oil on the floor and the shoe soles. When the work is intended at a high place such as on a step
board, particularly be careful of your footing to prevent falling accidents.

(5) When disassembling each pipeline, set all the valves in the external connections to the "CLOSE"
position, and gradually loosen the air vent plug to release the remaining pressure in advance. If each
filter and the joint area of piping system are disassembled immediately after the engine is stopped,
high-temperature oil or water may spout out under residual pressure, and may cause burn accidents.
Contact of the splashing hot oil with any high-temperature part may cause a fire. Take utmost care
not to splash the oil.

(6) When the spring-incorporated valves or devices are disassembled, conduct the assembly work
very carefully, since the spring may jump out to cause an injury to the worker.

(7) Do not lit heavy parts and equipment forcibly with physical strength. Use wire ropes and chain
blocks to lit them. Also do not walk up to under lifted things.
Concerning the wire ropes used to lift the parts, select a normal one free from break or twist of the
element wire, and of the specified dimensions conforming to the applicable weight.

(8) When inspecting and disassembling an electrical product, be sure to turn OFF the POWER switch,
and put up a sign of "Under Construction".

(9) When handling a liquid, strictly observe the following instructions:
Fuel oil, lubricating oil: Inflammable.............Naked flames are strictly prohibited.
Fresh water corrosion inhibitor, fresh water anti-freeze, mercury (thermometer) = Poisonous
..............Drinking is prohibited. Wash away, if deposited on the skin.
Battery electrolyte = Poisonous......Drinking is prohibited. Wash away, if deposited on the skin.
Naked flames strictly prohibited.

For the sake of preventing pollution, entrust a special waste ddisposal company with the task of 
disposing the used waste liauid and oil.

DK-20  B  08-02
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0

DK-20

0-2.2 Precautions for Disassembly, Maintenance, and Assembly

(1) Prepare the replacing parts, tools and measuring instruments in advance. As for the tools, be minded  to
use those specified, and concerning the replacing parts, use our genuine parts or those specified by us.

(2) Gaskets, O-rings, split pins and wire ring wires must be replaced with the new parts after every disas-
sembly. Prepare the new parts according to the extent of disassembly.

(3) Block the openings resulting from disassembly with tape or clean cloth to prevent infiltration of foreign
matters.
After restoration, be sure to remove such tape or cloth.

(4) Place disassembled parts in neat order for prevention of the damage or loss, and for improvement of  the
assembly working efficiency.

(5) Be sure to assemble the parts provided with the assembling position marks or matchmarks, such as the
cylinder numbers and the bearing numbers, to their original positions.
Further, when these parts are replaced, be sure to provide the new parts with the same marks as those
provided on the old parts.

(6) Materials of the bolts and nuts used in high-temperature sections such as the exhaust manifold are
heat-resistant. When reassembling the engine, therefore, be careful not to confuse them with ordinary bolt
and nuts.

(7) Tighten each of the bolts and nuts uniformly with the specified torque (or specified oil pressure).
If it is necessary to apply an agent, such as a lubricant, to the bolts and nuts when tightening them,
never use an aqent other than the specified ones.

(8) When parts are required to be measured during maintenance, perform the measurement correctly, and
arrange the results of the measurement as the data for the reference on later days.

(9) After the completion of the work, restore the lagging of the exhaust pipe and the turbocharger, the
exhaust pipe cover and the parts shielding heated parts, such as the heat box, if they have been removed
for disassembly and servicing. Newly treat the disconnected joints with combustible oil splash  preventive
means (FN tape) after the completion of the work.

(10) Be minded to promptly replenish all the used spare parts.

0-2.3  Check Items after Disassembly, Maintenance, and Assembly
(1) Check that all the bolts and nuts are free from loosening, and that specified lock washers are inserted

securely. Particularly be careful when checking the inside of the engine where visual inspection is impracti-
cable during operation.

(2) Turn the engine and prime each fluid to check that there is no problems such as interference of the work-
ing area, and leakage or clogging of each area.

(3) After end of the work, check that the flywheel turning device and the turning bar used are in "disen-
gaged" position

(4) Record the contents of the work executed and parts replaced in the Engine Diary.

CHAPTER
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0-3. Engine Conforming to NOx Technical Code

0-3.1 Outline
(1) The marine diesei engines, to which the 13th rule "Nitrogen Oxides (NOx)" in Supplement VI "Rules to

Prevent Air Pollution by Ships" to MARPOL73/78 Treaty applies should, conform to NOx Technical Code.

(2) The engines conforming to NOx Technical Code are authorized as an engine group or an engine family
and it is allowed to apply the engine parameter check method to them, when receiving the NOx discharge
inspection on board.

The engine parameter check method is a method for verifying that the engine components and setting
values conform to the requirements specified in the technical file, and does not require the measurement
of NOx discharge. To the engines that are not conforming to the requirements of the technical file, the
engine parameter check method cannot be applied. For such engines, the measurement of NOx discharge
shall be required.

0-3.2 The parts to be Specified
The technical file states the engine components that can affect the NOx discharge specified in NOx
Technical Code, and shows the identification marks stamped on them, and the user is required to maintain
the technical file for each engine. When replacing any parts shown in the technical file, be sure to use our
genuine parts stamped with the identification marks. In the case that any parts without the identification mark
is used, it shall be regarded as nonconformance to the requirements of the technical file, and in such a case,
inspection bv the enaine oarameter check method cannot be applied.

The followings are the parts that have the Identification marks specified in the technical file. When replacing
any of these parts, be sure to check the identification marks. ( :"Technical File")

<Parts with identification marks>
Cylinder head Piston Turbocharger
Air cooler Fuel oil cam Fuel oil injection pump
Fuel oil injection pump plunger Fuel oil injection valve Fuel oil injection valve nozzle

0-3.3 Engine Setting Value
The engines conforming to NOx Technical Code are adjusted to conform to the specifications before ship-
ment. After shipment, they should not be adjusted to such a manner that the setting values specified in the
technical file may be deviated. 
If any change is made in the manner that may deviate from the settings specified in the technical file, it shall
be considered to be nonconformance to the requirements of the technical file, and the inspection by the
engine parameter check method cannot be applied.

The followings are the items that have been set to conform to NOx Technical Code:

<ltems set before shipment>
(1) Fuel oil injection timing
(2) Fuel oil injection valve opening pressure

987
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Equipment Arrangement and Maintenance Schedule

Maintenance Schedule Table2
ITEM

1

DK-20

CHAPTER
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Overhaul and maintenance piriod(hr)

1000

1500

2000

3000

4000

6000

8000

12000

16000

24000

3 mths 6 mths 1 yr. 3 yr. 5 yr.
2 to 4 to

Reference

RemarksWork contents

Overhaul and

 maintenance

  portion

  Work 

man-hour

 No. of

workers x

  Hours

Cylinder head Checking and retightening cylinder head bolt

Overhaul of cylinder head (top hole)

Valve spring and cotter inspection

Jacket opening for removal of scale

Piston ring replacement

Piston pin bush inspection

Crankpin inspection and measurement

Connecting rod bolt inspection and replacement

Connecting rod bolt inspection and retightening

Piston inspection,cleaning and measurement

Extraction,inspection,cleaning and measurement

Piston pin inspection and measurement

Valve rotaitor disassembly and inspection

Starting valve disassembly and inspection

Rocker arm disassembly and inspection

Cylinder head inspection and cleaning

Intake and exhaust valve disassembly,
inspection and facinf-up

Indicator and safety valve 
disassembly and inspection  
Exhaust valve seat and O-ring
replacement

Crankpin bearing overhaul inspection,
and bearing shell replacement

Cylinder liner inner surface inspection,
and measurement

Inspection on jacket side and 
replacement of O-ring

Disassembly and inspection of main
bearing,Replacement of bearing shell

Piston extraction (including connec-
ting rod small end part)

0.20

1.0

1.5

2.0

1.0

0.25

1.0

1.0

1.5

2.0

1.0

1.0 

1.0

1.5

1.0

2.0

0.5

2.0

0.5

0.5

0.25

0.25

0.25

0.5

1.0

1.0 /

-

-

-1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

/ -

-

-
/ -

-5 

-

-

-

-

-

Piston

Protection ring

Connecting rod

Cylinder liner

Cylinder liner extraction

Main bearing bolt tightening checkMain bearing

1-2 Maintenance Schedule Table

This table covers the periodic disassembly and maintenance items of the engine.  For the items related with
daily maintenance and inspection, refer to a separate volume.( "Operation")

( Periodical inspection, The 1st inspection after the initial operation, and after overhaul and mainte-

nance, Replacement.)
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Timing gear Tightening bolt check and retightening

Gear tooth contact and backlash inspection
Idle gear overhaul and bush inspection
and measurement

Crankshaft Deflection measurement 2 x 1.0
Separate
volume

Separate
volume

"Operation"

Separate
volume

Instruction
manual

Instruction
manual

Instruction
manual

Separate
volume

Separate
volume

"Operation"
  5-4.5

Balance weight bolt tightening check

      Wiring inspection 1 x 0.5

            Inspection by torque wrench 2 x 1.0

7-1

7-1

Balancer shaft Replacement of automatic core-adjusting bearing 2 x 1.5 7-2

8-1

8-1

8-1

8-2

8-2

8-2

8-22 x 1.0

1 x 1.0

1 x 1.5

3 x 2.0

1 x 1.5

2 x 1.0

1 x 1.0

1 x 2.0 9-4

9-4

9-4

9-4

1 x 2.0 11

10

2 x 3.0

2 x 4.0

1 x 2.0

1 x 1.5

12-3

13-3

13-2

2 x 3.0

1 x 1.5

1 x 2.0

Camgear
Cam gear disassembly and inspection 

Camshaft
Cam gear disassembly,inspection,and
measurement

Camshaft
  bearing shell

Camshaft bearing disassembly,inspection,
and measurement

Injection timing check

Injection pump disassembly and inspection

Fuel injection
valve
Fuel oil 
piping system

Fuel injection
pump

Extraction inspection,cleaning and injection
pressure adjustment

Valve operating 
device

Swing arm disassembly,roller and bush
inspection

Governor Disassembly and inspection

Disassembly,inspection and O-ring replacement

 O-ring replacement

Governor driving
 device

Disassembly,inspection and cleaning

Disassembly,inspection and cleaning

Disassembly,inspection and cleaning

Disassembly,inspection and cleaning

Disassembly,inspection,cleaning and
pellet replacement

Inspection,cleaning and hydrostatic test

Disassembly,inspection and cleaning

Disassembly,inspection cleaning and 
hydrostatic test

Turbocharger

Air cooler

Starting air valve

Starting air rotary
valve Disassembly and inspection

Disassembly and inspection

Disassembly and inspection

Disassembly and inspection,bearing
inspection and replacement

Bearing replacement

Oil seal,mechanical seal replacement

Bearing oil seal inspection and replacement

Fuel oil rerief valve

Lubricating oil
pump

Lubricating oil
cooler
Lubricating oil
 rerief valve

Lubricating oil
temperature
control valve

/

15-3

14-2

15-2

15-2

15-4

15-5

/

1.0

1.0

2 x 1.5

1 x 1.5

x 1.0

2 x 3.0

/

Air motor

Fuel oil feed pump / 14-3

Cooling water
pump

2 x 2.0 16-2

16-2

16-2

Overhaul and maintenance piriod(hr)

1000

1500

2000

3000

4000

6000

8000

12000

16000

24000

3 mths 6 mths 1 yr. 3 yr. 5 yr.
2 to 4 to

Reference

RemarksWork contents

Overhaul and

 maintenance

  portion

  Work 

man-hour

 No. of

workers x

  Hours

        Deflector inspection and replacement
        Plunger assembly and delivery valve 
     replacement

      Spring and spring seat replacement
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ITEM

1
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CHAPTER
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Gauges Replacement of pressure gauge rubber
hose and vibration insulating rubber
Inspection of pressure gauge and
tachometer (Calibration)

Replacement of F.O.pressure gauge
ethylene glycol

1 x 1.0 16-3

Fuel oil shut- 
down device 1 x 1.0 17

( )

18

18

18

1 x 1.0

1 x 0.5

1 x 0.5

Disassembly,inspection,cleaning and
element replacement

Disassembly,inspection,and O-Ring 
replacement

(in case of heavy fuel oil specifications)

Pressure damper
of main fuel 
oil pipe

Accumlator assembly replacement
(including the O-Ring)

/

Cooling water
temperature
control valve

Overhaul and maintenance piriod(hr)

1000

1500

2000

3000

4000

6000

8000

12000

16000

24000

3 mths 6 mths 1 yr. 3 yr. 5 yr.
2 to 4 to

Reference

RemarksWork contents

Overhaul and

 maintenance

  portion

  Work 

man-hour

 No. of

workers x

  Hours

Notes:
1). The above table shows the standard values of the man-hour as well as the overhaul and main-

tenance period under the conditions of general use of the heavy fuel oil.
In servicing an actual engine, initially set the work man-hour larger, and set the overhaul and
maintenance interval smaller than those shown in the table.
Later reset the work man-hour as well as the overhaul and maintenance interval to the most
appropriate values, according to the operating conditions, work environment, and the results of
the overhaul.

2). The work man-hour is based on the standard values for the experienced workers who are also
skilled in restoration.  
Therefore, please plan to have extra times for those with in experience.

3). The mark "   " given in the work-hour column indicates the man-hour per unit (one cylinder or
one bearing).  
When the number of the objects is "n" pieces, multiply the value by "n".

4). Have the work marked with " " executed by a professional technician of the manufacturer or
maintenance company, of conduct the work under his guidance.
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CHAPTER

ITEMGeneral Consumables and Materials/General Tools,
Implements, and Measuring Instruments

General Maintenance Items

2-2 General Consumables and
Materials/General Tools,
Implements, and Measuring
Instruments

General consumables, materials, tools, and meas-
uring instruments to be prepared for the engine
maintenance work are shown below.  The con-
sumables, tools, and measuring instruments spe-
cially required for specific works are shown in
each individual section.

2-2.1 General Consumables and Materials

Waste cloth
Washing oil
Lubricating oil
Grease
Machine oil VG-10
Lubricating agent (MOLYKOTE 1000 spray-

type)
High-temperature anti-seizure agent 
Liquid packing
Silicon rubber
Compound medium size, fine size (for fac-

ing-up)
Lubricating penetrant 
Dye testing penetrant (for color check)
Blue paint lead (for confirmation of contact)
Liquid nitrogen or dry ice (for cold-fitting)
Wire (for wire ring)
Wire brush
Sandpaper #80 or equivarent
Oil stone
Anti-corrosive paint (for liner repairing)
Repair agent (for liner repairing)
Lead wire (for measuring instruments for

gear backlash, etc.)
Adhesive (LOCK-TIGHT 242,243,271)22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1
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2

2-2.2 General Tools, Implements, and
Measuring Instruments

(1). General tools and implements
General tools

Sockets (17x12.7,19 12.7, 24 19, 27 19)
Double-ended spanners (8 10, 11

13,17 19, 22 24, 27 30)
Offset wrenches (17 19)
Hex. rod spanners (4, 6, 10, 14)
Box spanner (19 180, 65 130)
Adapter (19X12.7)
Monkey wrenches
Pliers
Snap ring pliers
Screwdrivers (plus, minus)
Hammers (iron, plastic)

Torque wrenches (1000, 4200,14000)
Ratchet handles (12.7,19)
Extention bar (19X400, 12.7X150)
Pipe handle 
Eye bolts (M10, M12, M16)
Chain block
Wire rope for suspension
Tap (M10 1.5)

(2). Measuring instruments
Calipers
Thickness gauge
Outside micrometer (mm) (0~25,

25~50,50~75, 75~100, 100~125, 150~175,
175~200)
Spherical micrometer (0~25 mm)
Cylinder gauge (mm) (10~18, 35~60,

50~100, 160~250)
Dial caliper gauge (3~9 mm)
Dial gauge
Magnet stand8

7

6

5

4

3

2

1

9

8

7

6

5

4

3

2

k

j

i

h

g

f

e

d

c

b

a

1
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2-3 Bolts and Nut Tightening Torque, Tightening Oil Pressure

CHAPTER
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1

Size

Bolt or nut width

across flats 

(mm)

Tigjtening torque or

oil pressure 

( N . m )

{ kgf . m }

Remarks

M39

M22 27

27

50
 980

{100}

 196

 {20}

 118

 {12}

   80

 {8.3}

   85

 {8.7}

 373

 {38}

 69

 {7}

 59

 {6}

 137~197

 {14~16}

 

 196~226

 {20~23}

 90~110

 {9~11}

1270

{130}

1080

{110}

41

41

41

Hole 14

24

24

Hole 8

Hole 14

27

27

19

19

M20

M20

G1/2

M39

M39

M30

M30

M30

M30

M16

M14

M10

M16

M16

M12

M12

Cylinder head bolts
Oil pressure 54MPa

{550 kgf/cm2}

Studding torque 245 {25}

To be returned by 1/4 to 
1/2 turn after fully screwing 
on the studding side

196 { 20 }+40
o

(B-torque 392 {40})

196 { 20 }+40
o

(B-torque 588 {60})

98 {10}+20
o

(B-torque 255{26})

Oil pressure 69MPa

{700 kgf/cm2}

Oil pressure 78MPa

{800 kgf/cm2}

Hydraulic

tightening

Hydraulic

tightening

Hydraulic

tightening

Crank pin bolt

Connecting rod bolt

Side bolt

Main bearing tightening nut

Balance weight bolt

Flywheel bolt

Generator fitting bolt

Idle gear shaft bolt (1)

Idle gear shaft bolt (2)

Idle gear tightening bolt

Cam gear mounting  

Power-Rock

Camshaft bearing pin

Fuel oil injection pump

fitting nut

Fuel oil injection pump

delivery valve tightening bolt

Aux. machinery drive gear bolt

Aux. machinery drive gear 

Fuel oil nozzle mounting nut

Nozzle holder mounting nut

Name of bolts and nuts

2

3

4

5

6

7

8

9

10

11

12

13

14-1

14-2

15

16

17

18

cushion bolt

---- 27

Applied to black stud bolt
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Notes: 1) Main bolts and nuts should be tightened according to the above table without fail.
2) Bolts and nuts must be tightened uniformly in a diagonally and alternating sequence.
3) Be sure to check for loose cylinder head tightening nut and connecting rod bolts after a certain

period of operation.  ( : 1-1.2 "Maintenance Schedule Table".)
4) Anti-seizure agent should be applied on the threaded parts and seat surfaces around the

exhaust manifold which are subjected to high temperature for the prevention of seizure before
tightening.

5) Retighten the bolts used for installation when stopping the engine, and be sure to check the
crankshaft deflection after retightening.

6) Torque wrenches used for tightening should be inspected periodically.
7) The symbol marks used in this table signifies the following:

: The tightening hydraulic pressure and torque specified on the name plate attached on the
engine shall have priority.

:  Apply the lubricating agent (MOLYKOTE 1000 spray type) to the contact surfaces and
threaded areas of the bolt and nuts.

: Apply the lubricating agent (MOLYKOTE U-paste) to the contact surfaces and threaded
areas of the bolt and nuts.

: Apply lubricating oil to the threaded portions and contact surfaces.

If any agent other than the specified products is applied, the friction force of the threaded portions
changes, and the bolts are tightened excessively or insufficiently. As the result of this, the bolts may be
broken or loosened, thereby causing serious damage to the engine.

DK-20  A 05-8
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2

Size

Bolt or nut width

across flats 

(mm)

Tigjtening torque or

oil pressure 

( N . m )

{ kgf . m }

Remarks

M16

M16

M12

M16 24

22

17

17

19

19

22

 147

 {15}

17

M12

M12

M16

M18

M10

Governor drive shaft

tightening nut

Starting valve cover 

mounting bolt

C.W. pump impeller

mounting nut

RHD6

U-NUT

Swing arm mounting bolt

Indicator valve mounting nut

Divided cam shaft bolt and nut

General bolts and nuts

Name of bolts and nuts

21

20

19

22

23

24

25

26

27

 196

 {20}

 59

 {6}

 59

 {6}

 59

 {6}

 59

 {6}

15 ~ 20  { 1.5 ~ 2 }

19M12 29 ~ 39  { 3 ~ 4 }

22M14 34 ~ 49  { 3.5 ~ 5 }

24M16 49 ~ 69  { 5 ~ 7 }

27M18 78 ~ 98  { 8 ~ 10 }

Nozzle holder inlet connector

F.O. High-pressure coupling 

mounting bolt

 88~98

 {9~10}

   34~44

 {3.5~4.5}



















3-1.5 Intake and Exhaust Valve Guides

The dimension "C" of the intake valve guide
differs from that of the exhaust valve guide.

Intake valve guide C=42 mm
Exhaust valve guide C=39.5 mm

(1) Measurement of Inner Diameter
Inspect the intake and exhaust valve guides for
corrosion, measure the inner diameters with a
cylinder gauge and record the data. 
Calculate the clearance by joining the outer
diameter measurement results of the intake and
exhaust valve stem parts. ( : 3-2.4)

Norn. Size     Standard                Replacing
(mm)           Clearance (mm)      limit (mm)
A= 14         a=0.09~0.13              0.3
B= 14         b=0.09~0.13              0.3

(2) Replacement of Valve Guides
When the clearance between the intake and
exhaust valve stems and the intake and exhaust-
valve guides is more than the specified replacing
limit and the valve guides are found heavily
worn, remove the intake and exhaust valve
guides and replace them with the new ones
according to thefollowing procedure:
a) Remove the valve guide.
Produce the valve guide extracting implement

(option), or produce the extracting imple-
ment as shown in the figure using a round bar,
and strike out the valve guide with a hammer,
by inserting such implement into the valve
guide.

b) Fit the valve guides.
Fit the valve guides by means of cold-fitting
using liquid nitrogen or dry ice.

< Cold-fitting procedure >
In case of liquid nitrogen .......Immerse the

parts in the liquid, take out the parts when bub-
bles disappear, and fit it promptly.

In case of dry ice .......Immerse the parts
and dry ice in alcohol, take out the parts after
cooling for 20 to 30 minutes, and fit it promptly.

If the cooling liquid or cooled-down parts are
touched by nakedI hand, frostbite may be
caused. Therefore, be minded to wear cotton
arctic gloves during execution of the works.

6

Cylinder Head and Valves

Cylinder Head: Intake and Exhaust Valve Guides1.5
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A,aA,a Intake valveIntake valve

B,bB,b Exhaust valveExhaust valve

Intake and exhaust 

valve guide

a,b

A,B

Clearance of Valve GuideClearance of Valve Guide
C

6

Hammer

 Valve guide

Extraction of Valve GuideExtraction of Valve Guide

23

13

1
0

3
6
0









3-2 Intake and Exhaust Valves

3-2.1 General Construction
The intake and exhaust valves consist of the 4-
valve system with 2 piece each for intake and
exhaust, having the valve rotators fitted to the
upper areas.
Stem seal are fitted to the upper areas of the
intake and exhaust valve guides, so as to appropri-
ately control the volume of lubricating oil to be sup-
plied to the stem.

The intake valve and exhaust valve are identi-
cal and can be used in common for each other,
in case of the diesel fuel oil specifications.
However, in case of the heavy fuel oil specifica-
tions, the intake valve and exhaust valve are
same in the shape and dimensions,and differ-
ent in the materials, and therefore they are dis-
criminated by cutting a slit on the upper part of
the exhaust valve.
When assembling them, be careful not to mis-
take them with each other.

Intake/exhaust valve (independent):
0.6 kg each

The stem seal for the suction valve is black,
and the stem seal for the exhaust valve is grey.
In this way, the stem seals can be easily identi-
fied from their rubber colors.

In addition, the length of the suction valve
guide differs from that of the exhaust valve
guide.

Carefully assemble the valves.
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3-2.2 Consumables, Implements, and
Measuring Instruments

(1) Replacing Consumables
Replace the following parts with the new ones:

( : "Parts List")

Valve stem seal (Intake valve) 3-15 No.A32

Valve stem seal (Exhaust valve) 3-15 No.A103

(2) Implements and Measuring Instruments
General tools and measuring instruments

( : 2-2)

Valve spring disassembling implement
Valve spring disassembling implement-1
Valve spring disassembling implement-2
Special bolt

Valve facing-up implement
Valve facing-up spring
Valve seat cutter (option)
Valve seat grinding implement (option)
Stem seal striking implement

3-2.3 Disassembly of Intake and
Exhaust Valves

When disassembling the intake and exhaust-
valves, disassemble the four valves at the same-
time using the valve disassembling implement, on
the following procedure:

(1) In order to avoid wrong assembling, be minded
to put the markings such as the discrimination-
marks of intake and exhaust, as well as the
cylinder numbers on the valve head, before
starting the disassembling work.
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3-2.5 Inspection and Maintenance of
Valve Rotator

Since imperfect rotation of the valve rotator largely
affects the valve life adversely, be sure to conduct-
the periodical inspection and maintenance.

Valve rotator rotational speed: min-1

Standard value: 2~4
Replacing limit:  1/2 of initial rotational speed

(1) Disconnect the circlip and disassemble the
rotator.

(2) Wash the individual parts using washing oil,and
check the parts for the following defects:

Wear, deformation, and corrosion of ball
Break, corrosion, and fatigue of spring
Compression mark on ball race
Corrosion and fatigue of coned disc spring
Compression mark on rotator body groove

(3) Replace the defective parts.
(4) Assemble the valve rotator according in the
reverse order of the disassembling procedure.

Assemble the spring in such a manner that it
rests in the oil hole side of the groove of the
rotator body.
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3-2.6 Assembly of Intake and Exhaust
Valves

(1) Use the stem seal striking implement to put
the stem seal (Intake valve : black, Exhaust
valve : gray) on the upper area of the valve
guide, and apply grease to the Inner periphery.

(2) Insert the valve from the combustion surface
side.

1) Before inserting the valve, be minded to con-
firm the identification mark of the valve head,
and be sure to asemble the valve into the
original position.

2) If the inner periphery of the stem steal is
scratched or damage, it will affect the lubri-
cating oil consumption and stain of the valve.
Therefore, be minded to apply lubricating oil
on the valve stem part, and then gradually
insert it.

(3) Assemble the valves in the reverse order of the
disassembling procedure, using the valve disas-
sembling implement.
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3-4 Rocker Arm Device

3-4.1 General Construction
The intake and exhaust valves are driven by the

intake and exhaust cams that are shrunk-fit to the
camshaft, via swing arm, push rod, rocker arm,
and valve retainer tee. 
Individual areas of the rocker arm are lubricated

by the system oil fed from the piping on the fuel oil
injection pump side of cylinder head, through the
drilled holes inside the head.        
For adjusting procedure of the valve end

clearance, refer to the separate "Operation".
( : "Operation" 5-4.1 "Adjusting Valve End
Clearance")

Rocker arm assy. :  11.8 kg

3-4.2 Replacing
Consumable,Implements,and
Measuring Instlements

(1) Replacing Consumables
Replace the following parts with the new ones:
( : "Parts List")

O-Ring 3-20  No.512
Special ring 24 x 12.7

(2) Implementsand Measuring Instlements
General tools and measuring instlements

( : 2-2)

3-4.3 Disassembly of Rocker Arm
Device

(1) Loosen the nut, and disconnect the rocker arm
device assembly.

(2) Remove the valve retainer tee .
(3) Remove the snap rings at both ends of the

rocker arm shaft , and disconnect the rocker
arm and of the intake and exhaust valves.ba
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3-4.4 Inspection and Maintenance of
Rocker Arm Device

(1) Clean the Individual parts using washing oil.
(2) Measure the rocker arm shaft diameter with an

outside micrometer, and measure the rocker arm
bush inner diameter with a cylinder gauge, to
calculate the clearance.
If the clearance is over the replacing limit,
replace the bush with a new one.

Nom. size       Standard              Replacing
(mm)           clearance (mm)     limit (mm)
D= 50 d = 0.05-0.14           0.25

* Bush press-fitting force :
14.7~27.5 kN {1500~2800 kgf}

(3) Inspect the individual parts on the following points:
Contact conditions of the valve retainer tee

and valve retainer guide 
Bend, scratch on the end surface, and
abnormal contact of the push rod 
Scratch and abnormal contact on the contact

areas "A" and "B" with the valve
Scratch, abnormal contact, and wear of the

valve retainer tee , rocker arm metal fitting
cap , and rocker arm screw

3-4.5 Assembly of Rocker Arm Device

(1) Assemble the rocker arm device assembly.
Pass the intake and exhaust rocker arm through
the rocker arm shaft, and attach a snap ring.

(2) Insert the valve retainer tee into the valve
retainer guide.

(3) Place the rocker arm shaft assy. on the cylinder
head, apply the lubricating agent (MOLYKOTE
1000 spray) to the rocker arm shaft holder tight-
ening nut and bolt, and tighten the nut with the
specified torque. (use special ring )

Specified torque : 98N m {10kgf m}

(4) After assembling, adjust the valve end clear-
ance.
( : "Operation" 5-4.1(2) "Adjusting Rocker 

Arm Clearance")
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4. Piston and Connecting Rod
4-1 General Construction

The connecting rod is of carbon steel die forging
with the large end part being horizontal 3-division
type.   This structure allows the extraction of the
piston without disassembling the bearing part oi
the crank pin shaft.
The large end divided surfaces (serrated) and
trunk part divided surfaces are angularly fastened
rigidly with 4 bolts and , respectively.
Crank pin shell is made of aluminum alloy of high
wear resistance.
Piston pin is of full floating type, and held with the
snap ring.  Further, the piston pin push is stepped
so as to allow a wide bearing area on the side,
where explosive force works.
The piston is an assembly of the ductile integral
cast iron product, and special coating is applied tc
the outer periphery of the skirt.
The piston cooling lubricating oil reaches from the
crankshaft to the cooling cavity in the piston, via
piston pin, through the drilled holes in the
connecting rod trunk part.
The piston rings consist of the 3 compression rings
and 2 oil rings.
In the heavy fuel oil specifications, induction
hardening is conducted to the top and second ring
arooves to improve wear resistance.

Piston connecting rod assy.:   73 kg
Piston:                           18.6 kg
Piston pin:                       6.8 kg
Connecting rod assy.:     46 kg
Crank pin bolt:                   2 kg
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4-2 Replacing Consumables,
Implements, and Measuring
Instruments

(1) Replacing Consumables
None

(2) Implements and Measuring Instruments
General tools and measuring instruments

( : 2-2 )

Piston insertion frame
Protection ring extracting implement
Metal cap fitting and disengaging implement

(option)
Cylinder liner position gauge
Cylinder bore gauge 200 - 225
Piston suspending implement (option)7
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4-3 Disassembly of Piston and
Connecting Rod

4-3.1 Extraction of Piston
Extract the piston after removing the cylinder head.
( : 3-1.3 "Removal of Cylinder Head")
In the case of piston extraction only, it is not
necessary to disassemble the large end part, and
conduct the extraction work by separating the
large end part from the small end trunk part.

If the crankshaft has turned when handling
theparts located in the crank chamber when
extracting the piston, it will cause serious acci-
dents resulting form entanglement and it will be
very dangerous.
Therefore, be sure to conduct turning after
exchanging the signs with coworkers, and
donot fail to put the flywheel turning device in
the"disengage" position, except when the
engine is turned.

< Piston extraction procedure >
(1) Take off the cover on the engine frame side on

the both sides of the cylinder to be overhauled,
and place the piston to the position of about 50
before the top dead center.

(2) Place waste cloth on the piston upper surface
to facilitate easy removal of carbon.

(3) Remove the carbons deposited on the upper
areas of the protection ring and cylinder liner

with sandpaper or the
like.

(4) Extract the protection ring located in the upper
area of the cylinder liner using the protection ring
extracting implement .
a) Spray penetrating lubricant to the protection

ring outer periphery before starting the work, to
facilitate easy removal of the protection ring.

b) When extracting the protection ring, gradually
extract it while lightly striking the lower surface
of the extracting implement with a plastic ham-
mer.

(5) Remove the carbon deposited in the piston
suspending threaded hole using a tap (M10X
1.5).

(6) Turn the crankshaft, and place the piston to be
released in the position of 120 before the
bottom dead center.
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If the big end of the connecting rod of the cylin-
der that has been disassembled turns during
turning operation, it may get into contact with
the frame and may be damaged.
Slowly turn the crankshaft, taking care that the
big end does not turn.

(7) Remove the rotation-stopping wire of the con-
necting rod joint bolt , and loosen the joint
bolt to extract it.

(8) Mount the eye bolt M10 (for piston suspension)
on the upper surface of the piston, suspend it
with the wire rope and chain block, and then
extract the piston.

Securely tighten the suspending eye bolt down
to the seat surface. Unless securely tightened
to the seat surface, it causes distortion or
breakage of the metal fitting (eye bolt), and is
very dangerous.

When suspending the piston, be careful so that
the cylinder liner may not be damaged being
struck by the connecting rod.

(9) Fit a cover on the cylinder liner after extracting
the piston, so that no foreign matters may infil-
trate in the engine.

(10) Place the piston in the specified place with its
combustion surface facing downward.

(11) Lightly suspend the connecting rod, and
remove the clamp ring on one side of the pis-
ton pin using a snap ring pliers.

(12) Extract the piston pin, and remove the piston
from the connecting rod.

(13) Remove the piston ring and oil ring.

Since the periphery of each ring is edged
sharply after a long-time operation of the
engine, be sure to wear safety gloves and take
care not to suffer injuries when disassembling
the engine.
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4-3.2 Disassembly of Connecting Rod
Large End Part

Disassemble the connecting rod large end part-
when the crank pin shell or crank pin bolt is
inspected or replaced. When only extraction of the
piston is intended, disassembly of the connecting
rod large end part is not required.
When only inspection of the crank pin shell is intend-
ed, the connecting rod large end part can be disas-
sembled with the piston being suspended,and without
removing the cylinder head.
(1) Remove the connecting rod joint bolt , and

suspend the piston and connecting rod small
end side. (Piston extracted or piston suspended)

(2) Turn the crankshaft, and mount the metal cap
fitting and disengaging implement , so that
the large end part is facing sideways.

(3) Remove the rotation-stopping wire of the crank
pin bolt , and disconnect the bolt using the
socket and extension bar.

(4) Take the top and bottom of the large end part
out of the right and left inspection windows
respectively.

(5) Remove the crank pin shell from the large
end part.   Place wooden piece against the claw
side of the bearing shell and strike it lightly.
Then, the bearing shell can be removed easily.

(6) Mark the disassembled shells with the cylinder
numbers and ID marks, so that the upper and
lower shells can be distinguished from each
other. 

< Disassembly of the large end part by sus-
pending the piston >

a) Turn the crankshaft, and place the crank pin
of cylinder to be inspected in the position
where the crank pin bolt can be disassembled.

b) Remove the fuel oil high-pressure joint and
inlet connector, and extract the fuel oil injection
valve.

c) Insert the piston suspending bolt into the
mounting hole of the fuel oil injection valve,
screw it into the threaded hole of the upper
part of the piston, and then fix it.

d) Loosen the crank pin bolt, and remove the
large end cap.

e) Turn the crankshaft, and remove the upper
shell.
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4-4 Inspection and Maintenance of
Piston and Connecting Rod

4-4.1 Inspection and Maintenance of
Piston

Since the items mentioned in this section will
be the parts to which NOx Technical Code shall
be applied, when replacing any of these parts,
be sure to use the parts provided with the iden-
tification marks.
( :0-3 "Engine Conforming to NOx Technical
Code.")

(1) Inspection of individual parts 
Inspect the individual parts of the piston, and
record the conditions.

Conditions of the carbon deposited on the
piston, and the lubricating conditions

Scratch and abnormal contact of the sliding
areas

Sticking of the piston ring, and conditions of
chrome plating

Conditions of the carbon sludge deposited on
the piston underside.

Abnormal contact of the piston pin and pin
boss inner surface

Abnormal contact of the connecting rod small
end of the piston pin boss

(2) Eliminate the carbon deposited on the upper
part of the piston with a sandpaper of fine mesh.

Since special coating is applied to the piston
skirt area, do not use sandpaper on the parts.

(3) Clean the piston and the piston ring using
washing oil.

(4) Clean the piston combustion surface carefully,
and perform thorough inspections for crack by
means of color check.

(5) Blow air to the oil hole of piston pin, and clean
the inside of the hole.
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(6) Measurement of dimensions
Measure the dimensions of individual parts, and
record the results.   Calculate the clearance
based on the results of measurement, and
replace the parts with the new ones, if the clear-
ance is exceeding the replacing limit.
a) Piston outer diameter 

Measure the four places of the piston outer
diameter using an outer micrometer, and
record the results.
Calculate the clearance based on the results of
the measurement of the cylinder liner inner
diameter.

( : 5-3 "Inspection of the Inside Surface of
Cylinder Liner")

Norn, size        Standard                Replacing
(mm)              clearance (mm)     limit (mm)
A=200             a =0.66~0.76
B=200             b =0.12~0.21
C1=200            c1 =0.10~0.19            0.4
C2=200            c2 =0.10~0.19            0.4

b) Piston pin and piston pin boss
Measure the piston pin outer diameter and the
piston pin boss inner diameter, and replace the
one with larger wear.

Nom. size        Standard               Replacing
(mm)              clearance (mm)    limit (mm)
A= 90           a=0.04~0.08           0.15

4-4.2 Inspection and Maintenance of
Ring

(1) Eliminate the carbon deposited on the piston
rings and oil rings, and wash the rings using
washing oil.

(2) Since hard-chrome plating is applied to the slid-
ing surfaces of the rings, in case that the ring
surface is exposed due to wear of the plated lay-
ers, or the defects such as crack are found,
replace the ring with a new one, even when it is
still within the specified replacing period.

Piston and Connecting Rod
Inspection and Maintenance of Piston/Inspection and
Maintenance of Ring4.1,4.2
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(3) Measure the end clearance of ring.
Measurement of the end clearance using a new
cylinder liner is advisable.

Standard clearance           Replacing limit
(mm)                                (mm)

C1 = 1.50~1.70                       2.5
C2 = 0.90~1.10                       1.5
C3 = 0.75~0.95                       1.5
C4 = 1.05~1.25                       2.0
C5 = 1.05~1.25                       2.0

(4) Measure the width of the piston ring and oil
ring, and also measure the piston ring groove
width, and if the clearance is over the replacing
limit, replace the ring with a new one.

Norn, size       Standard             Replacing
(mm)           clearance (mm)    limit (mm)
A1 = 5         B1= 0.13~0.17          0.3
A2 = 5         B2 = 0.09~0.13         0.3
A3 = 5         B3 = 0.08~0.12         0.3
A4 = 7         B4 = 0.04~0.08         0.2
A5 = 7         B5 = 0.04~0.08         0.2

When wear of the piston ring groove width is
so excessive, as to require replacement with an
oversize ring, consult our Service Department.

Each ring periphery is edged sharply after a
long-time run of the engine. Therefore, when
disassembling the engine, be sure to wear
safety gloves to prevent injuries.

Even when the wear of the ring is within the
permissible value, replace it with a new one at
every periodical inspection with the interval of
8000~12000 hours (2~3 years).
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4-4.3 Inspection and Maintenance of
Connecting Rod

(1) Inspect the connecting rod on the following
points, record the results, and repair or replace
whenever a defect is found.

Contact conditions of the small end part pis-
ton pin bush and loosening or positional

deviation of the bush fitting area
Scratch and fretting on the joint surface of the

trunk part and large end part
Dent or peel of the threaded areas and seat

surfaces of the connecting rod joint bolt and
crank pin bolt

Conditions of the serrated area Wear and
fretting

(2) Clean the serrated area, and inspect the area
for scratch by means of color check.

(3) Blow air to the oil hole and nozzle that is
running through the trunk part, and clean the
parts.

(4) Measure the piston pin bush inner diameter,
calculate the clearance by combining it with the
results of measurement of the piston pin outer
diameter, and replace the piston bush with a
new one, in case that the wear is exceeding the
replacing limit.

Norn, size      Standard             Replacing
(mm)           clearance (mm)    limit (mm)
A= 90        a=0.09~0.16            0.3

< Bush replacing method >
a) Take out the bush by striking with a press or

hammer.
b) Insert a new bush by pressing or cold-fitting

after confirming the oil hole position of the
bush.

< In case of pressing >
Press-fitting force of bush : 8.8~44.1 kN

900~4500 kgf
< In case of cold-fitting >
Immerse the bush in liquid nitrogen, and take
out the bush when bubbles disappear (in 5 to
10 minutes), and then insert it.

(5) Confirm the tightening torque and matchmarks
of the connecting joint bolt and crank pin bolt.
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Connecting joint bolt and crank pin may pro-
duce deviation in the relative position of the
bolt and body due to becoming accustomed
after a long period of operation, and therefore
in such a case, be minded to renew the match-
mark on the bolt side.
( : 4"4-5 ""A" Mark Notching Procedure")

(6) Measure and record the inner diameter of the
large end  housing in  the state that the connect-
ing rod is independently assembled (the state
that the large end part and trunk part are assem-
bled without the shells, and the connecting /�\%
joint bolt and crank pin bolt are tightened with
the specified value), and inspect if there is any
distortion of the shape.
( : 4-5 "Assembly of Piston and Connecting Rod")

4-4.4 Inspection and Maintenance of
Crank Pin Shell

(1) Inspect if there is no fretting on the crank pin
shell rear surface and the joint surface, and also
inspect the inner surface for the seizure mark,
peel, cavitation, or any imbedded foreign mat-
ters. When such defects are of light
degree,repair the crank pin shell using an oil
stone.

The shell is the thin-wall finished metal, and is
provided with appropriate interference (crush)
and tension so as to closely fit to the housing
surface. Therefore, do not correct the rear sur-
face and joint surfaces with a file or scraper.

(2) Wash the shell, and measure the thickness of
the shell using a spherical micrometer, and
record the results.

(3) Calculate the clearance from the measurement
results of the inner diameter of the large end
housing, thickness of the shell, and diameter of
the crank pin.   If the result is over the replacing
limit, replace the shell with a new one.

Norn, size        Standard              Replacing
(mm)             clearance (mm)     limit (mm) 

A= 170          a=0.10~0.19              0.3

1) Be sure to replace the shell as one set of a
pair of the upper shell and the lower one.

2) When the shell is used for a long time, it
shows reduction of the tension and hardening
of its surface, resulting in crack or peel of the
shell, even if the wear is; within the allowance
value.Therefore, be minded to replace the
shell every 16,000 to 24,000 hr (4 to 5 years).
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4-4.5 Replacement of Connecting Rod
Bolt

Be minded to replace the crank pin bolt and con-
necting rod joint bolt every 16,000 to 24,000 hrs (4
to 5 years), even when the appearance problem is
not found.

< Bolt replacing procedure >
(1) Use the red lead or blue paint lead to check the

contact of the bolt head seat surface, and correct
the seat surface of the connecting rod, in case
that there is any fault or problem.

(2) Stamp the identification number of the engine
to be replaced, the cylinder number, and the bolt
number on the head part of a new bolt.

(3) Apply the lubricating agent (MOLYKOTE 1000
spray type) on the threaded part and seat sur-
face of the bolt, and repeat loosening and tight-
ening 2 to 3 times using a torque wrench, with B-
mark equivalent torque, so as to make the parts
to be accustomed.

< B-mark equivalent torque >
Connecting rod joint bolt:

255N.m {26kgf.m}
Crank pin bolt:   392N.m {40 kgf.m}

(4) Notch the A-mark on the following procedure:
a) Apply the lubricating agent on the threaded
area and seat surface of the bolt.

1) Use of the lubricating agents of different
brands causes difference in the bolt axial
tension. Therefore, be sure to use the lubri-
cating agent "MOLYKOTE 1000 spray type"
(genuine parts).

2) MOLYKOTE brings about changes in the
frictional force after drying.   Therefore,
quickly tighten the bolts after spraying
before it dries.
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b) Tighten the bolt using a torque wrench with A-
torque in the following order:

A-torque
Connecting rod joint bolt:

98 N.m {10kgf.m}
Crank pin bolt:       196 N.m {20kgf.m}
Tightening order:  1-4-2-3-1

c) Notch the "A" mark on the bolt.

When renew the notching of "A" mark, be mind-
ed to clearly notch the new "A" mark after eras-
ing the old mark, so that the new mark may not
be mistaken with the old mark when reassem-
bling.
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4-5 Assembly of Piston and Connecting
Rod

4-5.1 Assembly of Connecting Rod
Large End Part

(1) Clean all the parts using washing oil and blow
air to the threaded holes before assembly.

(2) Cleanly wipe off the dirt and oil accumulated on
the inside surface of the large end part housing
and the rear surface of the shell.

Do not apply lubricating oil or grease to the rear
surface of the shell. Inclusion of oil will cause
the reduction of adhesion

(3) Adjust the position of the shell claw to the
groove of the large end part housing, and mount
it so that the shell may be positioned at the cen-
ter of the large end part housing.

(4) Strike the shell at its center with hand to fit the
shell tightly to the housing.

(5) Cleanly wipe the crank pin area, and apply
lubricating oil to the inner surface of the shell.

(6) Assemble the large end shell cap using the
shell cap fitting and disengaging implement from
both sides in the same procedure of the disas-
sembling, with enough care so as not to scratch
the crank pin.

Be sure to install the connecting rod large end
part after matching the cylinder number, so that
the embossed seat may be in the position
directed toward the front side of the enqine.

(7) Apply the lubricating agent (MOLYKOTE 1000
spray type) on the threaded area and seat sur-
face of the crank pin bolt, and screw the bolt
down to the bottom surface.

Since the bolt number is notched on the bolt,be
minded to mount the bolt in the original position
without fail, not mistaking the assembling posi-
tion.
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(8) Angularly tighten the crank pin bolt on the fol-
lowing procedure, using the socket, extension
bar, and torque wrench:
a) Evenly tighten the bolt with A-torque, accord-

ing to the tightening order as shown in the fig-
ure on the right.

b) Confirm that the A mark of the bolt and the A
mark of the seat surface is matched

In case that A marks are not matched, renew
the marking on the procedure of 4-4.5.

c) Angularly tighten the bolt down to the B mark
in the order of 1-4-2-3-1.

A-torque: 196N.m {20kgf.m}
Augular tightening (B mark): +40

(B mark equivalent torque)   :
392N.m{40kgf.m}

If the tightening of bolt is insufficient, it will not
only damage the bearing shell and large end
part serration, but also incur serious accidents
such as the breakage of bolt, and therefore be
minded to securely tighten the bolt.

(9) Confirm that the matchmark of the bolt is tight-
ened down to the B mark position of the large
end part, and then conduct the rotation stop-
page.

(10) Manually turn the large end part, and confirm
that it rotates lightly.
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4-5.2 Assembly of Piston and
Connecting Rod

(1) Wash all the parts and blow air to them before
assembling the piston.

(2) Assemble the piston and the connecting rod.
a) Insert the connecting rod small end into the

piston, placing the combustion surface of the
piston facing downward, while matching the
embossed seat of the connecting rod lower
part and "F" mark of the piston combustion
surface.

Confirm that the discrimination numbers of the
large end part and the small end part are identi-
cal.

b) Apply lubricating oil to the piston pin outer
periphery and piston pin boss inside area,light-
ly suspend the connecting rod, and then insert
the piston pin.

c) Fit the piston pin stopper ring into the groove
using a snap ring pliers.

(3) Fit the piston insertion frame into the cylinder
liner upper part.

(4) Turn the crankshaft to place the crank pin at
the bottom dead center position.

(5) Mount the suspension metal fitting (eye bolt) on
the piston upper part, and suspend the piston
and the connecting rod part.

(6) Assemble the piston ring.
Assemble the piston ring in the position as
shown in the figure, with the manufacturing mark
facing upward (toward the combustion chamber
side) so as to ensure the correct assembling
position.

(7) Assemble the oil ring.
a) Entangle the coil into the piston oil ring

groove, and insert the coil joint.
b) Assembly the oil ring so that the coil joint

comes on the opposite side of the ring joint
(8) Deviate the positions of each ring by 90�‹, so

that the piston ring and oil ring joint may not be
on a straight line.

(9) Sufficiently apply lubricating oil to the piston,
piston ring, oil ring, piston insertion frame, and
cvlinder liner.
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(10) Check the cylinder number, insert the piston
into the cylinder liner, so that "FM mark on the
piston top surface and the embossed seat of the
connecting rod face toward the engine front side,
and then align the knock of the large end part
and trunk part after slowly lowering the piston.

When assembling the piston to the cylinder
liner, it is advisable to lightly strike the piston-
periphery with a plastic hammer, since it facili-
tates easy lowering of the piston.
In case that the piston is fitted too tightly, do
not dare to forcibly lower the piston, but once
suspend the piston and then try to insert the
piston again.

(11) Apply the lubricating agent (MOLYKOTE 1000
spray type) on the threaded area and seat sur-
face of the connecting rod, and assemble the rod
into the position of the discrimination number.

(12) Augularly tighten the connecting rod joint bolt
on the following procedure:

< Bolt tightening procedure >
a) Evenly tighten the bolt with the A-torque

according to the tightening order as shown in
the figure on the right.

b) Confirm that A mark of the bolt and A mark of
the seat surface are matched.

In case that A marks are not matched, renew
the marking according to the procedure of 4-4.5

c) Angularly tighten the bolt down to B mark in
the order of 1-4-2-3-1.

A-torque: 98N.m {10kgf.m}
Angular tightening (B mark) : +20
(B mark equivalent torque)    :

255N.m{26kgf.m}

(13) Confirm that side motion is seen in the con-
necting rod large end part, and conduct the rota-
tion stoppage by wiring if there is no abnormality.
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(14) Manually insert the protection ring into the
cylinder liner, making the notched mark "US"
side facing upward, and taking care not to tilt the
ring.

When the piston and the connecting rod are
disassembled, be sure to conduct a test run of
the engine after restoration, to sufficiently
check that they are free from problems through
touching and the like. Then, enter into the nor-
mal operation.

4-5.3 Confirmation and Retightening of
Connecting Rod Bolt Tightening
Force

Confirm the tightening conditions of the crank pin-
bolt and connecting rod joint bolt taking into con-
sideration the initial running-in, and check and
retighten these bolts within 3,000 hr after the initial
operation or the replacement of the bolts.
Afterwards also, be minded to periodically check-
the tightening force within every 6,000 hours.

< Tightening confirmation and retightening
procedure >
(1) Turn the crankshaft to place the crank pin of

the cylinder, which is to be inspected, in the
position where the crank pin rod or connecting
rod joint bolt can be inspected.

(2) Remove the rotation stopper wire ring.
(3) Tighten the bolt after setting the torque wrench

to the B mark equivalent torque.  If the bolt does
not turn, the tightening force is normal.

(4) In case that the bolt is turned, once loosen the
bolt, and conduct the angular tightening after
renewing the A mark again.
( : 4-4.5 "A" Mark Notching Procedure")

B mark equivalent torque
Crank pin bolt:   392 N.m {40kgf.m}
Connecting rod joint bolt:

255 N.m {26kgf.m}
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5. Engine Frame and Cylinder Liner

5-1 General Construction
The engine frame is of a suspension shell struc-
ture made of cast steel, and has sufficient rigidity
against the explosion pressure.
The main bearing part is hydraulically fastened
securely with the main bearing bolts and side bolts
of large diameters.
The air-intake passage, cooling water assage,and
lubricating oil passage are incorporated in the
engine frame to minimize external piping.
The cylinder liner upper area is provided with the
thin-wall liner protection ring, for the sake of pre-
venting the accumulation of carbon sludge.
The engine frame and the cylinder liner are tightly-
sealed with O-rings at both the top and bottom
part.

Cylinder liner: 67 kg

5-2 Replacing Consumables,
Implements, and Measuring
Instruments

(1) Replacing Consumables
( : "Parts List")

O-ring         3-12 No.9, 501
(2) Implements and Measuring instruments

General tools and measuring instruments
( :2-2)
Cylinder liner fitting and disengaging imple-

ment
Fitting and disengaging implement-1
Fitting and disengaging implement-2
Fitting and disengaging implement-3
Nut

Cylinder bore gauge (200 - 225 mm)
Cylinder line position gauge4
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5-3 Inspection and Maintenance of
Cylinder Liner Inner Surface

Conduct the inspection and maintenance of the-
cylinder liner (hereafter to be referred as liner)
inner surface in the state that the cylinder liner is
assembled in the engine frame, after overhauling
the cylinder head and piston.
( : 3-1.3 "Removal of Cylinder Head")

( : 4-3.1 "Extraction of Piston")

(1) Visual Inspection
a) Observe the conditions of the carbon deposi-

ted on the cylinder liner inner surface.
b) Remove the carbon, and check the inner sur-

face for scratch, scuffing, blow-by mark, and
corrosion.

(2) Measure the cylinder liner inner diameter.
Mount the liner position gauge in the state
that the cylinder liner is assembled in the engine
frame, measure the inner diameter with the cylin-
der bore gauge , and record the results.

Nom.size   Replacing limit   Correction limit
(mm)              (mm)                  (mm)

D= 200 1.0            Uneven wear: 0.3

(3) Measure the protection ring thickness with a
spherical micrometer, and record the results.

Nom. size (mm)      Replacing limit (mm)
a=8.7                       _0.25

Wear of the cylinder liner and protection ring
inner    diameters depends on the quality of the
fuel oil used, control of lubricating oil, and cool-
ing water temperature. Progress of wear caus-
es problems such as blow-by and increase in
the consumption of lubricating oil, and therefore
when the parts reach or come close to the use
limit, be minded to replace them in an earlier
stage. Protect ring thickness of "upper side" and "bottom

side" is deferent.
Please note to measure the protect ring thickness
at bottom side.
There is a stamped mark at the upper side as "US".
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(4) Dressing (de-glazing) of cylinder liner 
When the piston ring is replaced, or the cylinder
liner inner surface is in the mirror surface condi-
tion, dress the inner surface.
Conduct the dressing with sandpaper or by hon-
ing.

a) Polish the surface with sandpaper (#80) in the
circumferential direction, so that the surface may
be marked with the sandpaper mesh.

b) In the case of dressing by honing, correct the
uneven wear, and conduct honing, so that the
surface may be 5 to 10 Rz at the cross-hatch
angle of 40 .

c) After the end of honing, measure the inner
diameter, and confirm that the inner diameter is
within the replacing limit.

5-4 Extraction of Cylinder Liner

Extract the cylinder liner after removing the cylin-
der head and piston.
( : 3-1.3 "Removal of Cylinder Head")

( : 4-3.1 "Extraction of Piston")
(1) Before extracting the cylinder liner, confirm that

water in the cylinder jacket is drained completely.
(2) Receive dirt, foreign matters, water droplets,

etc. on a vinyl sheet or the like, so that they may
not drop on the oil pan.

(3) Extract the cylinder liner in the following proce-
dure:
a) Insert the liner fitting and disengaging imple-

ment - into the cylinder, making the head
bolt as the guide.

b) Mount the implement-2 - to the imple-
ment- 1, and screw the implement until it hits
againsi the liner lower end surface.

c) Turn the nut - , and pull up the liner until
the O-ring of the liner lower part is completely
extracted out of the engine frame.

d) Tighten the nut - , and completely fix the
cylinder liner using the implement-2 - and
the implement-3 - .

e) Pass the wire rope around the liner fitting ano
disengaging implement-1 - , and suspend
it.

f) Remove the liner fitting and disengaging
implement.

(4) Remove the O-ring

It is possible to conduct honing processing in
the state that the cylinder liner is assembled in
the engine frame by using a special honing
machine.
As for the details, consult the Service
Department of Daihatsu Diesel Manufacturing
Co., Ltd.
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5-5 Inspection and Maintenance of
Cylinder Liner Outer Periphery and
Engine Frame Jacket

(1) Remove the  scale  or silicone  rubber accumu-
lated on the liner outer periphery using a wire
brush or the like.

(2) Subject flange fillet "A" to the color check, and
inspect if there is any crack.

(3) Inspect the cylinder liner outer periphery "C"
and engine frame jacket "U" for cavitation or cor-
rosion.   If the degree of the defect is minor,
repair the faulty part using a repairing agent.

(4) Inspect the fitting areas "B" and "D", and the
inserting area "E" and "G" of the engine frame
for corrosion and fretting.

In case of the corrosion or cavitation is found,
the following possible reasons can be consid-
ered:
1) Cooling water rust preventive agent is not

effectively working.
2) Cooling water pressure is low.
3) Cooling water is mixed with air.

Conduct appropriate cooling water control in
strict conformance with the Control Standard.

( :"Operation" 6-3 "Control of Cooling
Water")

(5) If the anti-corrosion coating film of the cylinder
liner outer periphery and the engine frame jacket
is peeled off, conduct touchup painting.

Pale gray-brownish deposit is a film of the rust
preventive agent that has been used.
Therefore, do not remove it.
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5-6 Mounting of Cylinder Liner
Mount the cylinder liner in the reverse order of
thedismounting procedure:

(1) Clean the cylinder liner inner and outer sur-
faces, and O-ring grooves.

(2) Fit O-rings to the cylinder liner.
(3) Apply silicone rubber on the flange part outer

periphery "H" of the liner upper part, and also
apply it on the O-ring part upper side "I" of the
liner lower part.

1) Do not apply silicone rubber to the O-ring.
2) After silicone rubber is applied, assemble the

cylinder liner at a little earlier timing hefnre it
dries.

(4) Mount the liner in the following procedure:
a) Mount the liner fitting and disengaging imple-

ment to the liner.Tighten the nut - , and fix
the liner using the implement-2 - and the
implement-3 - .

b) Pass the wire rope around the liner fitting and
disengaging implement-1 - , suspend it by
a chain block, and insert it into the engine
frame.
Matching the punch mark of the liner and the
notched line of the engine frame (between the
2 lines), and slowing lower the liner, taking
care so as not to cut the O-ring. Swing the
liner, and lower it down until it does not lower
any more with its own weight.

c) Fix the implement-1 - with the circular
nut for head bolt.

d) Remove the nut - and the implement-3
- .

e) Turn the nut - anticlockwise direction,
and   tighten it until the line is completely
attached to the engine frame.

f) Remove the liner fitting and disengaging
implement - and - .b2a2
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8-2.7 Adjustment of Fuel Oil Cam
Timing (When Replacing Cam)

Since the items mentioned in this section are
the parts to which engine value specified in
NOx Technical Code shall be confirmed, do not
make any change that may deviate from the
setting values.

( : 0-3 "Engine Conforming to NOx Technical
Code")

In case that the cam or camshaft is replaced,
perform the adjustment in the following procedure:

(1) Attach the coupler and coupler connector to
the fuel oil cam, and then connect the high-
pressure hose.

(2) Apply the hydraulic pressure of more than
34.3MPa {350 kgf/cm2} using a hydraulic pump.

The maximum oil pressure is 68.6 MPa {700
kgf/cm2}

(3) Adjust the fuel oil cam using the special han-
dle in the state that the hydraulic pressure is
applied.

a) Adjust the fuel oil cam slit referring to the slit
on the intake cam side as the standard.

b) Read the initial injection angle when the ini-
tial injection line of the fuel oil injection pump
and the fuel oil injection pump tappet line is
aligned, from the scale on the flywheel.

c) Adjust the fuel oil cam again, so that the
angle becomes the initial injection angle that
is specified on the adjustment plate on the
inspection window of the engine frame.

When restarting the operation, measure the
maximum combustion pressure, and readjust
the initial injection timing of the fuel oil cam, so
that the deviation among the cylinders is within
0.3 MPa {3 kgf/cm2} at the time of full loading.

However, be minded that the maximum com-
bustion pressure at the time of full loading do
not exceed 15.8 MPa {160 kgf/cm2}.
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11. Governor Driving Device
11-1 General Construction
The governor is of a hydraulic type that controls
the rack amount of the F.O. injection pump and the
F.O. injection rate, in accordance with the load and
the revolving speed of the engine via common rod.
The governor driving device is located on the rear-
side of the engine, and composed of the helical-
gear engaged with the cam gear and a pair of the-
bevel gear, and drives the governor via spline cou-
pling.
The governor gear case and the mounting surface-
of the engine frame are sealed with liquid sealant,
and the adjustment of the bevel gear backlash is
made by the adjusting shims on the mounting sur-
face of the governor.

11-2 Replacing Consumables,
Implements, and Measuring
Instruments

(1) Replacing Consumables 
Replace the following parts with the new ones.

< For RHD6 governor >
( : "Parts List".)

O-ring 3-25.1 (6,8DK)  521, 522
3-22.1 (3,5DK)  521, 522

Cover 3-25.1 (6,8DK)  48
3-22.1 (3,5DK)  48

Bearing 3-25.1 (6,8DK)  512
3-22.1 (3,5DK)  512

Split pin 3-25.1 (6,8DK)  532,539
3-22.1 (3,5DK)  532,539

< For UG10 governor >
( : "Parts List".)

O-ring 3-25.2 (6,8DK)  23
3-22.2 (3,5DK)  23

Bearing 3-25.2 (6,8DK)  513,514
3-22.2 (3,5DK)  513,514

Split pin 3-25.2 (6,8DK)  532,539
3-22.2 (3,5DK)  532,539

(2) Implements and Measuring Instruments
General tools and measuring instruments
( : 2-2.)

In this engine, the following 2 types of governor is
applied.
As for the handling of the governor body, refer to a
separately provided document.
( : "Governor Instruction Manual")

< RHD6........Standard >

Governor: 8kg
Governor driving device assy.: 21 kg

< UG10........Option >

Governor: 20 kg
Governor driving device assy.: 22 kg
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11.3 Disassembly of Governor Driving
Device

The construction of governor driving device is basi-
cally same regardless of the types of governor,
and therefore the explanation is made regarding
Type RHD6 in this section.
(1) Remove the governor lever(A) and link pin (B)
(2) Remove the oil feed piping of the driving

device.
(3) Remove the governor mounting nut (C), and

remove the governor.
(4) Remove the governor gear case mounting bolt

(D), and remove the governor driving device
assembly.

(5) Measure the backlash between the governor
gear (b) and governor driving gear (c).

Standard clearance   Replacing limmit
(mm)                      (mm

Backlash         0.3~0.5                      0.8

(6) Take out the bolt (e) and remove the governor
base (f).
As the spline coupling (g), governor driving shaft-
2 (h), bearing (i), and governor gear (b) are all
mounted on the governor base, these parts can
be pulled out at the same time.

(7) Remove the cover (k) of the governor driving
shalft-1 (j).

(8) Fit a spanner to the hexagonal area at the end
of governor driving shaft-1, and then remove the
nut (l). After that, remove governor driving shaft- 1.

During this removal work, support the governor
driving gear so that the gear cannot fall.

(9) Remove the governor drive gear (c) and (d).

11-4 Inspection and Maintenance of
Governor Driving Device

(1) Clean all the disassembled parts with washing
oil.

(2) Inspect each gear surface for abnormal wear
and scratch.

(3) Inspect the governor shaft-1 (j), -2 (h) and
flange bush (p), (q) for abnormal dent or scratch.

DK-20  A  08-5

DK-20 3,4
ITEMDisassembly, Inspection, and Maintenance of Governor

Driving Device

Governor Drive Device

1111

(D)

(c)

(d)

(b)

(e)

(l)

(k)

(C)

(q)

(a)

(i)

(f)

(h)

(g)

(j)

(p)

Governor Driving Device



(4) Calculate the clearance by measuring the gov-
ernor driving shaft outer diameter and flange
bush inner diameter, and in case that the clear-
ance is over the replacing limit, replace the
flange bush with a new one.

< Governor driving shaft-1 >
Norn, size       Standard                Replacing

(mm)            clearance (mm)       limit (mm)
A = 30         a = 0.02~0.13            0.15
< Governor driving shaft-2 >
Nom. size       Standard                Replacing

(mm)            clearance (mm)      limit (mm)
D= 14         d = 0.02~0.08            0.10

11-5 Assembly of Governor Driving
Device

(1) Assemble the governor driving device in the
reverse order of the disassembling procedure.
a) Replace the O-ring and bearing with the new

ones, and apply grease to them before assem-
bling.

b) Replace the cover (k) with a new one. Apply
seal bond (silicone type) and insert it into the
hole, and evenly strike it placing a patch, so
that the outer periphery should be adhered
tightly.

(2) After assembling, check the followings:
a) The governor drive gear and governor rotate

smoothly.
b) Confirm that backlash is normal, and in case

that it is not within the specified value, adjust it
by inserting the shim between the governor
base and governor gear case.

< For RHD6 Governor > ( : "Parts List")

Shim thickness : 0.1 mm 3-25.1 No.54
0.8 mm 3-25.1 No.55
1.0 mm 3-25.1 No.53

< For UG10 Governor > ( : "Parts List")

Shim thickness : 0.2 mm 3-25.2 No.57
0.5 mm 3-25.2 No.58
1.0 mm 3-25.2 No.59

Governor Drive Device
Inspection, Maintenance, and Assembly of Governor
Driving Device4,5
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12   Intake and Exhaust Device
12-1 General of Intake and Exhaust

System
The high-temperature and high-pressure exhaust

gases shall be emitted from the cylinder are effec-
tively introduced into the turbocharger through the
exhaust manifold, and a part of the exhaust ener-
gies will be recovered as intake pressure.

The high-temperature air compressed by the tur-
bocharger will be cooled down while passing
through the air cooler, and will be introduced to the
intake duct of the engine frame.

The turbocharger and the air cooler is located
onthe front part of the engine as standard, howev-
er they can be located on the rear part of the
engine according to the specifications.

12-2 Turbocharger 

Since the items mentioned in this section are
the parts to which NOx Technical Code shall be
applied, when replacing any of these parts, be
sure to use the parts provide with the identifica-
tion marks.
( : 0-3 "Engine Conforming to NOx

Technical Code")

Lubricating oil that lubricates the bearing and-
cooling water that cools the bearing base are sup-
plied to the turbocharger.
The lubricating oil is supplied to the turbocharger

through a special filter, being branched from the
engine system oil. Further, an orifice is installed at
the inlet of the turbocharger, so as to maintain the
lubricating oil pressure at the appropriate level.
As for the operation, disassembly, and mainte-

nance of the turbocharger, refer to a separately
provided instruction manual.

Turbocharger (except the exhaust duct)
RH123, RH133   :                37 kg
RH143, RH163   :              115 kg
RH183.RH203    :              214 kg
TPS48                :              129 kg
TPS52                :              187 kg
MET18SRC        :              180 kg

The turbocharger is very hot just after the
engine is stopped. Wait until it sufficiently cools
down before dismantling it for inspection and
maintenance.If it must be dismantled before it
cools down, wear safety gloves, and take care
not to burn your hands.

Intake and Exhaust System
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112.3.4 Inspection and Maintenance
of Air Cooler

(1) Remove the water chamber covers on the
both sides, and eliminate the scales deposited
on them.

In case that coating of the inside surfaces is
peeled off, repair the part or conduct the coat-
ing again.

(2) Clean the inside of the cooling tube using a
nylon brush.

After brushing, wash it with clean and fresh
water.

(3) Eliminate the stains on the air side by blowing
air on them.

In case the degree of stain is heavy, disconnect

the water chamber, and remove the stain by
immersing the plate-fin tube assembly in sul-
phamic acid.

After eliminating the stain, wash with clean and
fresh water, and sufficiently dry the assembly

promptly.

In oder to secure stable engine performance,
air cooler should be checked and cleaned
according tothe maintenance/cleaning sched-
ule ( 4000 6000 hr ). 

(4) Inspect the protective zinc, and replace it with
a new one. (In case that the equipment is pro-
vided with the protective zinc.)

( :: 5-4.6 "Daily Inspection and
Maintenance of Protective Zinc")

12.3.5 Mounting of  of Air Cooler
Assemly the air cooler in the reverse order of the

disassembling procedure.
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14. Fuel Oil System
14-1 General of Fuel Oil System

The engine is designed on the assumption that
the driving shall be performed using heavy fuel oil.

In case of heavy fuel oil, appropriate pretreat-
ment of the fuel oil before feeding at the entrance
of the engine is particularly important, and the
quality of the fuel oil will give a remarkable influ-
ence on the various equipment such as the fuel oil
injection pump.

Since not only the individual systems but also
the facility and equipment will also differ depending
on the grade of the oil to be used, be minded to
perform appropriate maintenance, inspection, and
adjustment according to the instruction manuals of
each facility and equipment.

The major component parts attached to the
engine are the fuel oil filter, fuel oil relief valve, fuel
oil feed valve, and so on.

As for the inspection and maintenance of the fol-
lowing equipment, refer to the other sections in this
manual or separately supplied documents.

( "Operation" 2-2.2 "Fuel Oil System")

Fuel oil filter
( "Operation" 5-4.3 "Cleaning Filters")

Facilities and equipment for pretreatment
( Separately supplied "Instruction Manual")

<Cautions in disassembling, maintaining and
reassembling the fuel oil system>

1) The parts such as the fuel oil injection pump
and fuel oil injection valve, which are used in
the fuel injection system, are all precision
parts, and therefore if any dust or foreign
matter is mixed in the oil, it will result in the
faults such as seizure.In case that the equip-
ment of the fuel oil system is disassembled,
regardless of whether it is the one attached
to the engine or the one to be separately
installed, be particularly careful so that any
dust or foreign matters will not infiltrate into
the inside of the equipment or piping.

2) In case that the fuel oil system is over-
hauled, be sure to perform air bleeding after
restoration.
When discharging air, take care not to splash
the oil.
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14-2 Fuel Oil Pressure Regulating Valve
14-2.1 General of structure

The fuel oil relief valve is installed on the read
end of the fuel oil main pipe, and the valve oper-
ates to maintain the pressure at the inlet of the fuel
oil injection pump within the appropriate range.

Excessive oil will be returned to the supply sys-
tem through the relief valve.

The fuel oil pressure depends on the source
pressure of the supply system, and it also
varies depending on the viscosity of the oil.In
case of heavy fuel oil, adjustment is readily
made so that the pressure stays at an appropri-
ate viscosity and to be within the blue mark
range on the pressure gauge.  Therefore, when
the pressure is deviated from the specified
range during operation, be minded to first
check if the viscosity of the fuel oil is appropri-
ate or not before starting to disassemble and
inspect the fuel oil relief valve.

When heavy fuel oil is used, the oil is heated
to a high temperature (100 or more).  If the
oil is splashed on the skin, it may be scald.
Take care not to splash the oil when disassem-
bling.

14-2.2 Replacement Consumables,
Implements, and Measuring
Instruments

(1) Replacement Consumables
Replace the following parts with the new ones.

( "Parts List")

1) Circular gasket  4-2.5 No.507, 508, 509
(2) Implements and Measuring instruments
1) General implements and measuring

Instruments  ( 2-2 )

14-2.3 Disassembly of Fuel Oil Relief Valve
(1) Take out the connected piping, and remove

the relief valve assembly.

(2) Disassemble the relief valve according to the
following procedure:

a) Disconnect the cap nut , loosen the lock
nut , and completely turn back the adjusting
screw .
Before loosening the adjusting screw, either put
a mark on the tightening position of the adjust-
ing screw or keep the record of the dimension,
so that the original position can be identified
when assembling.

b) Loosen and remove the spring retainer .

Remove the spring seat , spring , and
relief valve from the relief valve body .

14-2.4 Inspection and Maintenance of
Fuel Oil Relief Valve

(1) Wash all the disassembled parts with clean
washing oil, and remove the sludge

(2) Inspect if there is any abnormal dent or scratch
on the relief valve, or also check if the valve is
not stuck.

(3) Inspect if there is any abnormal dent or scratch
on the spring

14-2.5 Reassembly of fuel oil pressure
regulating valve

Perform the assembly of the relief valve in the
reverse order of the disassembling procedure.

(1) Set the adjusting screw to the position of the
marking.

(2) After assembling, drive the engine and check
if the pressure is within the blue mark range,
and in case that the pressure is out of the range,
adjust the pressure with the adjusting screw.
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14.3 Fuel Oil Feed Pump
.

14-3.1 General Construction
The fuel oil feed pump is installed on the front

side of the engine, and it is driven from the auxil-
iary gear case via the pump driving device.

The pump is a trochoid type, and the safety
valve is incorporated in installed in the upper part
cover.

Fuel oil feed pump assy.: 24 kg

14-3.2 Replacing Consumables,
Implements, and Measuring
Instruments

(1) Replacing Consumables
Replace the following parts with the new ones:

( : "Parts List")

<Fuel oil feed pump>
(TYPE  A )

1) O-ring 4-2.1.1 No.205, 206

2) Gasket 4-2.1.1 No.235, 236,297,298

3) Mechanical seal 4-2.1.1 No.238

4) Bearing 4-2.1.1 No.232, 233

(TYPE  B )

1) O-ring 4-2.1.2 No.200-5, 200-6

2) Gasket 4-2.1.2 No.200-7

3) Bearing 4-2.1.2 No.200-1,200-2

4) Oil seal 4-2.1.2 No.200-3,200-4

<Fuel oil feed pump driving device>
(TYPE  A )

1) Flange gasket 4-2.2.1 No.20

2) Plain washer 4-2.2.1 No.507

3) Washer with tooth   4-2.2.1 No.508, 509,510

4) Split pin 4-2.2.1 No.511

5) Oil seal 4-2.2.1 No.519

6) Bearing 4-2.2.1 No.518

(TYPE  B )

1) Flange gasket 4-2.2.2 No.7

2) Plain washer 4-2.2.2 No.503

3) Washer with tooth   4-2.2.2 No.505, 506

4) Split pin 4-2.2.2 No.507

5) Oil seal 4-2.2.2 No.513

6) Bearing 4-2.2.2 No.511,512

(2) Implements and Measuring Instruments

1) General tools and measuring instruments

( : 2-2)

14-3.3 Dismounting of Fuel Oil Feed
Pump

(1) Disconnect the inlet and outlet piping of the
fuel oil feed pump.

(2) Take out the coupling cover.

(3) Remove the bolts, and disconnect the fuel oil
feed pump from the pump base while carefully
watching the positioning pin.

(4) Loosen the clamping screw of the coupling,
and remove the coupling.

(5) Take out the coupling key.

Fuel Oil System
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15-2.2 Replacing
Consumables,Implements, and
Measuring Instruments

(1) Replacing Consumables
Replace the following parts with the new ones.
( : "Parts List")

Needle bearing           4-3.1.1 No.42
Oil seal                        4-3.1.1 No.526
Split pin                       4-3.1.1 No.510
Pump body gasket      4-3.2 No.10

(2) Implements and Measuring Instruments
General implements and measuring instru

ments
( :2-2.)

15-2.3 Disassembly of Lubricating Oil
Pump

(1) Before removing the lubricating oil pump, take-
out the center cover of the auxiliary gear
case,and measure the backlash of the pump
drive gear.

Standard value        Replacing limit
(mm)                       (mm)

Backlash      0.3~0.5                      0.8

(2) Remove the inlet and outlet piping.
(3) Remove the mounting nut, and take out the

lubricating oil pump assembly.
(4) Assemble the lubricating oil pump on the fol-

lowing procedure:
a) Before disassembling, be minded to mark the-

matchmarks on the mating surfaces of the
pump body, cover, and so on.

b) Remove the split pin and castle nut ,
andtake out the gear and key .

c) Remove the bolt of the pump body cover 
,and take out the pump body cover.

d) Pull out the pump gear and from the
pump body .

e) Remove the snap ring , and pull out the oil
seal .

f) Remove the snap ring , and pull out the
bearing .

g) Pull out the bearing from the pump body
and pump body cover.

h) Remove the safety valve retainer , and pull
out the safety valve spring and safety
valve. .p
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15-2.4 Inspection and Maintenance of
Lubricating Oil Pump

(1) Wash all the disassembled parts with clean-
washing oil.

(2) Inspect the wearing conditions of the toothsur-
face of each gear, and presence of pitting.
Also inspect the peeling conditions of the outer-
periphery and side face, and the presence of
seizure.

(3) Inspect if there is any abnormal wear on the oil
seal sliding surface of the pump gear shaft.

(4) Inspect if there is any abnormal dent or scratch
on the pump body, and the inner surface of the
pump body cover.

(5) Inspect the wearing conditions of the toothsur-
face of the drive gear , and the presence of
pitting.

(6) Inspect if there is any scratch or trace of stick-
ing on the safety valve.   In case that thescratch
degree is light, correct it with oil stone.

15-2.5 Assembly of Lubricating Oil
Pump

(1) Assemble the lubricating oil pump in the
reverse order of the disassembling procedure.

(2) To fit the driving gear (c), apply the lubrication
oil to the crown nut, and then tighten the nut with
the specified torque.

If the groove of the crown nut is not aligned with
the hole of the cotter pin, further tighten the nut.

Specified torque: 245 N.m (25 kgf.m)

< Cautions when assembling >
1) Replace the needle bearing and oil seal with

the new ones.
2) Use liquid sealant for the mating surface of

the pump body cover and pump body.
3) Be minded to assemble the pump body cover

after confirming the matchmarks that have
been made when disassembling, so that oil
release hole is situated on the delivery side
without fail.

(3) Install the lubricating oil pump.
In case that the pump drive gear is replaced con-
firm the backlash.

(4) Connect the inlet and outlet piping.

c

Lubricating Oil System
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16.2.2 Replacing
Consumables,Implements and
Measuring Instruments

(1) Replacing Consumables
Replace the following parts with the new ones.
( : "Parts List")

O-ring 4-4.1 No.522
Circular gasket 4-4.1 No.529
Gasket 4-4.2 No.10
Oil seal 4-4.1 No.520
Mechanical seal 4-4.1 No.49
Bearing 4-4.1 No.57

(2) Implements and Measuring Instruments
General implements and measuring instru-

ments
( : 2-2.2)

16.2.3 Disassembly of Cooling Water
Pump

(1) Before dismounting the cooling water
pump,remove the cover of the center of the aux-
iliary gear case, and measure the backlash of
the pump drive gear.

Standard      Replacement limit
(mm)                 (mm)

Backlash       0.3~0.5                0.8

(2) Disconnect the piping of the pump inlet and outlet.
(3) Remove the tightening nut, and dismount the

cooling water pump assembly.
(4) Disassemble the cooling water pump in thefol-

lowing procedure:
Before disassembling, put matchmarks on the
joint surfaces of the pump body, cover, and so
on.

< Cooling water pump disassembling procedure >
a) Remove the mounting nut, and take out the

pump body .
b) Remove the impeller mounting nut , remove

the impeller and take out the key .

The screw of the impeller mounting nut for
normal rotation engine is threaded as "left-
handed" screw. Therefore, be careful of the
direction when loosening or tightening the nut
and screw.

c) Remove the rotary part of the mechanical seal
.

d) Remove the seal holder , and take out the-
fixed part of the mechanical seal.

e) Remove the water-cutting ring .
f) Remove the cooling water pump gear tighten-

ing nut , remove the cooling water pump
gear , and then take out the key .

g) Pull out the collar , and take out the snap
ring .

h) Extract the pump shaft out of the bearing

case , together with the ball bearing .
i) Take out the oil seal from the bearing casep
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16.2.5 Assembly of Cooling Water
Pump

(1) Assemble the cooling water pump assembly in
the reverse order of the disassembling proce-
dure.

To tighten the impeller nut (b) and the
pump gear nut (h), apply the lubrication oil
to the nuts, and then tighten the nuts with
the specified torque.

When tightening the pump gear nut (h), fix
the gear and then tighten the nut so that the
load (reaction) cannot be applied to the
impeller.

Specified torque:
Impeller nut: 147 N.m (15 kgf.m)
Pump gear nut: 333 N.m (34 kgf.m)

< Cautions when assembling the cooling
water pump >

1) Be minded to perform the assembling in
such a manner that the lubricating oil inlet
of the bearing case faces straight upward
(the notched mark "O" facing straight
upward), when the pump is mounted on
the engine.

2) Replace the oil seal, mechanical seal,
packing, folded washer, O-ring, etc. with
new ones.

3) Be careful not to assemble the oil seal in
the wrong direction.

4) Mark the direction of the washer claw on
the impeller (refer to Fig. 1).

5) Tighten the impeller nut with the specified
torque using a torque wrench.

When tightening the impeller nut, check that
the folded washer does not turn together
with the nut.

6) Before fitting the pump body, turn the
impeller with your hand, and check that the
impeller can rotate smoothly and there is a
play (0.1 to 0.7 mm) in the axial direction.
Also check that deflection is 0.05 mm or
less on the outer surface of the impeller
(refer to Fig. 2).
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<Caution in handling mechanical seal>

1) Do not use any greases.
2) Do not apply any oils to the sliding sur-

face.  If oil or foreign material is on the
sliding surface, wipe it off the sliding sur-
face using clean cloth moistened with
alcohol or acetone.

3) Apply a thin coat of turbine oil #32, or
equivalent oil, to the inner surface of the
mechanical seal and the shaft, and then fit
the mechanical seal.

4) Leave the mechanical seal as it is for 30
minutes or more.

(2) Mount the cooling water pump.
In case that the cooling water pump gear is
replaced, check the backlash.

(3) Connect the cooling water inlet and outlet pip-
ing.

If the flange surfaces cannot be fitted
tightly due to the distortion of piping, correct
the distortion of the piping before connect-
ing. If the distorted piping is forcibly connect-
ed, the pump bearing may be damaged.
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16-3 Cooling Water Temperature
Control Valve

16-3.1 General Construction
The cooling water temperature control valve is a
kind of the mixing type with 3-direction valves as in
the case of the lubricating oil temperature control
valve.  Consequently, the basic structure, function,
activation, and handling method is approximately
identical with those of the lubricating oil tempera-
ture control valve.
( : "Lubricating Oil Temperature Control
Valve")

Cooling water temperature control valve
(DTV-65): 20 kg

16-3.2 Replacing
Consumables,Implements, and
Measuring Instruments

(1) Replacing Consumables
Replace the following parts with the new ones:

Y-ring        S104100650
O-ring        Z560102124ZZ
O-ring        Z560103635ZZ
O-ring        Z565001300ZZ
Pellet         S10400

Note: The controlling temperature of pellet may
differ  depending  on  the   specification.
Therefore, be minded to clearly Indicate the-
controlling temperature of the name plate
when issuing orders.

(2) Implements and Measuring Instruments
General implements and measuring instru-
ments ( : 2-2)
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16-3.3 Disassembly of Cooling Water
Temperature Control Valve

(1) Disconnect the connection piping, and remove
the temperature control vaive assembly.

(2) Disassemble the cooling water temperature-
control valve in the following procedure:

< Disassembling procedure >
a) Remove the mounting bolt, and take out the-

cover .
Since the adjusting screw and the rod 
are attached to the cover , remove them
altogether.

b) Remove the mounting bolt, and take out the-
cover .
Since the valve , shaft , pellet , and
main spring are attached to the cover,
remove them altogether.

c) Take out the pellet.
d) Remove the lock nut and , take out the-

valve from the shaft.

Since the main spring is compressed, be mind-
ed to carefully and slowly loosen the nut, so
that the spring may not fly out.

e) Take out the shaft, spring seat , and main-
spring.

f) Pull out the shaft bush from the cover.
Take out the cap , and pull out cushion
spring and rod from the adjusting screw

.

16-3.4 Inspection and Maintenance of
Cooling Water Temperature
Control Valve

(1) Clean all the disassembled parts with washing
oil, and remove the scales.

(2) Inspect if there is not any scratch on the outer
periphery and end surface of the valve, and con-
firm that the valve moves smoothly.
If the degree of scratch is minor, correct it with oil
stone.

(3) Inspect if there is not any abnormal dent or
scratch on the cushion spring.

(4) Insert the shaft into the shaft bush, and inspect
if it moves smoothly.

16-3.5 Assembly of Cooling Water
Temperature Control Valve

Assemble the temperature control valve in the
reverse order of disassembling procedure.

Be minded to replace the pellet every 2 years,
taking into consideration the degradation of the
rubber diaphragm in the inside.
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18 Gauge Board
18-1 Gauge Board
18-1.1 General Construction

The gauge board is equipped with a tachometer
and each pressure gauge (for lubricating oil, fuel
oil, intake air, cooling water, etc.), and is supported
by cushion rubber.

The tachometer is driven from the front end of
the camshaft via flexible cable, and each pressure
gauge is connected from the source valve at the
end of piping with flexible hose

18-1.2 Replacing Consumables,
Implements, Measuring Instruments

(1) Replacing Consumables
Replace the following parts with the new ones.

( : "Parts List")
Flexible hose 4-6.1 No. A20, A21, A24
Cushion rubber 4-6.1 No. A15

(2) Implements and Measuring Instruments
( 2-2)

18-1.3 Disassembly and Maintenance
of Gauge Board

Perform the disassembly and maintenance of
the gauge board at the time of the periodic inspec-
tion (every 16,000 to 24,000 hr: every 4 to 5
years), according to the following procedure:

(1) Disassembly of Gauge Board
a) Remove the flexible cable of tachometer from

the take-out port.
b) Close the source valve of the pressure

gauge, and disconnect the flexible hose.
c) Remove the mounting bolt of cushion rubber

to the bracket, and disconnect the entire
gauge board.

(2) Inspection and Maintenance of Gauge Board
a) Check the accuracy of each gauge, compar-

ing with the equipment for calibration purpose
or new equipment.  In case that any fault is
found, replace it with a good gauge.

b) Replace the flexible hose with a new one.
c) Replace the cushion rubber with a new one.

1) It is difficult to repair the defective gauges on
site.  Therefore, replace them with the new
ones, or inquire the specialized maker for the
repair.

2) Heavily deteriorated hoses may break.  If the
hoses for fuel oil and lubricating oil break and
high-temperature parts are splashed with the
oil, a fire may occur.  Replace such hoses
without fail.

3) If the elasticity of the cushion rubber is lost,
the vibration of the gauge will increase and
the indication fault of the gauge will be
advanced.

2

1

Gauge Board

General Construction/Replacing Consumables, Implements,
and Measuring Instruments/Disassembly and Maintenance1.1 1.3
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1) It is difficult to repair the defective gauges on
site.  Therefore, replace them with the new
ones, or inquire the specialized maker for the
repair.

2) Heavily deteriorated hoses may break.  If the
hoses for fuel oil and lubricating oil break and
high-temperature parts are splashed with the
oil, a fire may occur.  Replace such hoses
without fail.

3) If the elasticity of the cushion rubber is lost,
the vibration of the gauge will increase and
the indication fault of the gauge will be
advanced.

18-2 Seal Pot
In case of heavy fuel oil, a seal pot is provided in
the middle of the fuel oil pressure gauge piping,

and is filled with ethylene glycol to replace the
pressure, so that the pressure gauge can be pre-
vented from malfunction due to the sticking of fuel
oil in a cold condition.

Ethylene glycol will be contaminated and deteri-
orated being mixed with fuel oil as time passes,
and therefore be minded to periodically replace
ethylene glycol with new one.

<Replacing procedure of ethylene glycol>
(1) Close the valve , , and at the seal pot

inlet and outlet, and remove the seal pot .
(2) Disconnect the inlet side joint of siphon

tank , and discharge the fuel oil and ethyl-
ene glycol of the inside.

(3) Wash the inside of the tank.
(4) Fill ethylene glycol until it starts to spill out of

the upper part hole, and then install the joint.
(5) Install the piping to the seal pot.

Although athylene glycol is less toxic to skin
and membrane, it is still dangerous if it was
taken into human body. Therefore, be minded
to take enough care in the handling, and
promptly wash it away when it is deposited on
hand or skin.

DK-26  B  05-9

DK-26 1,3, 2
ITEM

Gauge Board: Disassembly and Maintenance of Seal Pot
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1. NOx

2. MARPOL VI EIAPP

3. 

4. 

5. 

 

http://www.dhtd.co.jp
531-0076
103-0023
060-0001
980-0014
450-0003
794-0007
813-0034

TEL(06)6454-2346
TEL(03)3279-0821
TEL(011)231-7246
TEL(022)227-1674
TEL(052)561-1311
TEL(0898)32-6213
TEL(092)629-0731

FAX(06)6454-2681
FAX(03)3245-0395
FAX(011)210-0072
FAX(022)265-6514
FAX(052)561-1315
FAX(0898)31-5756
FAX(092)622-3210

 

110-0015
060-0001
980-0014
040-0023

TEL(03)5828-3524
TEL(011)210-0070
TEL(022)262-4908
TEL(0138)32-7400

FAX(03)5828-3520
FAX(011)210-0072
FAX(022)265-6514
FAX(0138)32-7421

532-0031
732-0827

TEL(06)6838-1962
TEL(082)262-2754

FAX(06)6838-1955
FAX(082)262-2760

794-0007 TEL(0898)23-6724 FAX(0898)31-5756

813-0034
851-2202
900-0001
750-0067

TEL(092)622-1289
TEL(095)860-1717
TEL(098)868-4627
TEL(0832)66-1772

FAX(092)622-3210
FAX(095)860-1717
FAX(098)864-1315
FAX(0832)66-0877



Replacement Parts

Hazards and nonconformities of imitation parts
<Use of imitation parts causes accidents.>

1. Recent engines have compact bodies and high power, and are designed to prevent fuel
deterioration and to reduce NOx discharge.  Even if imitation parts are similar in shape
to the genuine parts, the use of imitation parts will degrade the engine performance
because of their fragile materials and low machining accuracy.  Since the service life of
such parts is short, the engine

2. If imitation parts are used for the engines designed in accordance with MARPOL VI, the
certificate (EIAPP) may lose its validity, and operation of the engine may be inhibited.

3. If you use imitation parts, you will not be supplied with parts improved in quality and per-
formance.

4. If imitation parts are used, it may be difficult to make insurance claims for the engine
when any accident occurs.

5. We take no responsibility for the engine in which imitation parts are used.

Daihatsu Diesel supplies reliable engines.  Use genuine parts to
operate your engine safely.

Head Office

Tokyo Office

Jakarta Office

Taiwan Office

Daihatsu Diesel (Europe) Ltd.

Daihatsu Diesel (AMERICA), Inc.

Daihatsu Diesel (ASIA PACIFIC) Pte.Ltd.

Manila Office

Daihatsu Diesel (SHANGHAI) Co.,Ltd.

1-30, Oyodo Naka 1-chome, Kita-ku, Osaka, 531-0076 Japan
TEL : 81-6-6454-2346   FAX : 81-6-6454-2680 

2-10, 2-chome, Nihonbashi-Honcho, Chuo-ku, Tokyo, 103-0023 Japan
TEL : 81-3-3279-0827   FAX : 81-3-3245-0359 

16th Floor, Wisma Antara Bldg., Jl. Medan Merdeka, Selatan No.17, Jakarta-Pusat, Indonesia
TEL : 62-21-384-8411   FAX : 62-21-384-8412 

No.14 Tai-Tang RD, Lin-Hai Industrial Zone, Kaohsiung, 812 Taiwan
(c/o Marine Technical Industries Co., Ltd.)

TEL : 886-7-803-1082   FAX : 886-7-801-9179
5th Floor, Devon House, 58-60 St. Katharine's Way, London E1W 1LB, U.K.

TEL : 44-20-7977-0280   Fax : 44-20-7702-4325
180 Adams Avenue, Hauppauge, NY 11788, U.S.A.

TEL : 1-631-434-8787/8/9   FAX : 1-631-434-8759 
128 Pioneer Road, Singapore 639586 

TEL : 65-6270-7235   FAX : 65-6270-6236
Unit 1010 Herrera Tower Herrera Corner Valero Sts., Salcedo Village, Makati City 1226 Philippines

TEL : 63-2-753-3211  63-2-817-1279/1285   FAX : 63-2-845-0691
Room A, Floor 9, Huamin Empire Plaza, No. 726 Yanan RD (w), Shanghai, China

TEL : 86-21-6225-7876/7   FAX : 86-21-6225-9299

 

http://www.dhtd.co.jp
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CONTENTS

0.
ENGINE OUTLINE

1. NOx 
ENGINE CONFORMING TO NOx TECHNICAL CODE

2.
PIPING SISTEM

-1.
GRAPHICAL SYMBOL, PART NAME AND PART NUMBER OF PIPING PART

-2.1 -6DK
STARTING AIR PIPING-6DK

-2.2 -8DK
STARTING AIR PIPING-8DK

-3.1 -6DK
FUEL OIL PIPING-6DK

-3.2 -8DK
FUEL OIL PIPING-8DK

-4.1 -6DK
LUBRICATING OIL PIPING (FRONT T/C)-6DK

-4.2 -6DK
LUBRICATING OIL PIPING (REAR T/C)-6DK

-4.3 -8DK
LUBRICATING OIL PIPING (FRONT T/C)-8DK

-4.4 -8DK
LUBRICATING OIL PIPING (REAR T/C)-8DK

-5.1 -6DK
COOLING WATER PIPING (FRONT T/C)-6DK

-5.2 -6DK
COOLING WATER PIPING (REAR T/C)-6DK

-5.3 -8DK
COOLING WATER PIPING (FRONT T/C)-8DK

-5.4 -8DK
COOLING WATER PIPING (REAR T/C)-8DK

-6.1
NOZZLE COOLING WATER PIPING

-6.2
NOZZLE COOLING 0IL PIPING

-7.
FUEL OIL INJECTION PUMP PIPING

-8.
ARRENGEMENT OF PROTECTIVE ZINC

-9.
ARRENGEMENT OF THERMOMETER

PARTS CONTENTS (HEAVY FUEL OIL)



3.
MAIN PARTS

-1.1
OIL PAN (WET SUMP)

-1.2
OIL PAN (DRY SUMP)

-2.1.1 -
ENGINE FRAME (SIDE VIEW)-CONSTANT SPEED TYPE

-2.1.2 -
ENGINE FRAME (SIDE VIEW)-VARIABLE SPEED TYPE (FOR PROPULSION)

-2.2.1 -
ENGINE FRAME (FRONT VIEW)-AUX. MACHINERY GEAR CASE (ONE BLOCK TYPE)

-2.2.2 -
ENGINE FRAME (FRONT VIEW)-AUX. MACHINERY GEAR CASE (BUILT UP TYPE)

-2.3
ENGINE FRAME (REAR VIEW)

-3.
ENGINE SIDE COVER

-4.
ENGINE FRAME SAFETY VALVE

-5. -
AUX. MACHINERY GEAR CASE (ENGINE FRAME-BUILT-UP TYPE)

-6.
IDLE GEAR

-7.1
OIL PUMP GEAR CASE (F.W. NOZZLE COOLING SYSTEM)

-7.2 I
OIL PUMP GEAR CASE (D.O. NOZZLE COOLING SYSTEM)

-8.1 -6DK -
CAMSHAFT (ONE-BLOCK TYPE -6DK)-CONSTANT SPEED TYPE

-8.2 -6DK -
CAMSHAFT (ONE-BLOCK TYPE -6DK)-VARIABLE SPEED TYPE (FOR PROPULSION)

-8.3 -8DK
CAMSHAFT (ONE-BLOCK TYPE -8DK)

-8.4 -6DK -
CAMSHAFT (BUILT-UP TYPE -6DK)-CONSTANT SPEED TYPE

-8.5 -6DK -
CAMSHAFT (BUILT-UP TYPE -6DK)-VARIABLE SPEED TYPE (FOR PROPULSION)

-8.6 -8DK
CAMSHAFT (BUILT-UP TYPE -8DK)

-8.7
DETAIL OF CAMSHAFT REAR END
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-8.8
NOZZLE COOLING OIL PUMP DRIVING DEVICE

-9.1.1 -6DK
CRANKSHAFT & BALANCE WEIGHT-6DK

-9.1.2 -8DK
CRANKSHAFT & BALANCE WEIGHT-8DK

-9.2
CRANKSHAFT & MAIN BEARING

-9.3.1 -6DK
FRONT DRIVING DEVICE (FRONT DRIVING SHAFT-ONE BROCK TYPE)-6DK

-9.3.2 -8DK
FRONT DRIVING DEVICE (FRONT DRIVING SHAFT-ONE BROCK TYPE)-8DK

-9.4.1 -6DK
FRONT DRIVING DEVICE (FRONT DRIVING SHAFT-BUILT-UP TYPE)-6DK

-9.4.2 -8DK
FRONT DRIVING DEVICE (FRONT DRIVING SHAFT-BUILT-UP TYPE)-8DK

-10.
FLYWHEEL

-11.
FLYWHEEL TURNING DEVICE

-12.
CYLINDER LINER

-13.
PISTON

-14.
CONNECTING ROD

-15.1
CYLINDER HEAD (NOZZLE : COOLING TYPE)

-15.2
CYLINDER HEAD (NOZZLE : NON-COOLING TYPE)

-16.
EXHAUST VALVE

-17.
INTAKE VALVE

-18.
STARTING AIR VALVE

-19.
INDICATOR SAFETY VALVE

-20.
VALVE OPERATING DEVICE

-21.
CYLINDER HEAD COVER

PARTS CONTENTS (HEAVY FUEL OIL)



-22.
INTAKE & EXHAUST TAPPET

-23.1
FUEL OIL INJECTION PUMP FITTING

-23.2
FUEL OIL INJECTION PUMP

-24.1
FUEL OIL INJECTION BLOCK

-24.2
F.O. INJECTION DEVICE(COOLING NOZZLE)

-24.3
F.O. INJECTION DEVICE (NON-COOLING NOZZLE)

-25.1 RHD 6
GOVERNOR DRIVING DEVICE (RHD 6)

-25.2 UG 10
GOVERNOR DRIVING DEVICE (UG 10)

-26.
CONTROL ROD

-27.1
CONTROL HANDLE

-27.2 -
LOAD GAUGE-CONSTANT SPEED TYPE 

-28.1 RHD 6
GOVERNOR LINK (RHD 6)

-28.2 UG 10
GOVERNOR LINK (UG 10)

-29.1 -6DK
EXHAUST MANIFOLD (FRONT T/C)-6DK

-29.2 -6DK
EXHAUST MANIFOLD (REAR T/C)-6DK

-29.3 -8DK
EXHAUST MANIFOLD (FRONT T/C)-8DK

-29.4 -8DK
EXHAUST MANIFOLD (REAR T/C)-8DK

-30.1 -6DK
EXHAUST MANIFOLD COVER (FRONT T/C)-6DK

-30.2 -6DK
EXHAUST MANIFOLD COVER (REAR T/C)-6DK

-30.3 -8DK
EXHAUST MANIFOLD COVER (FRONT T/C)-8DK

-30.4 -8DK
EXHAUST MANIFOLD COVER (REAR T/C)-8DK
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-31.1 -6DK
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C)-6DK

-31.2 -6DK
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C)-6DK

-31.3 -6DK
TURBOCHAGER & INTERCOLER FITTING (REAR T/C)-6DK

-31.4 -8DK
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C)-8DK

-31.5 -8DK
TURBOCHAGER & INTERCOLER FITTING (REAR T/C)-8DK

-31.6 -6DK
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C:TPS48)-6DK

-31.7 -6DK
TURBOCHAGER & INTERCOLER FITTING (REAR T/C:TPS48)-6DK

-31.8 -6DK
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C:MET18SRC)-6DK

-31.9
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C:TPS52)

-31.10
TURBOCHAGER & INTERCOLER FITTING (REAR T/C:TPS52)

-31.11
TURBOCHAGER & INTERCOLER FITTING (FRONT T/C:TPS52,I/C:DH95HZ)

-32.1 DH29 DH39 -
INTERCOLER (DH29,DH39)-SEA WATER

-32.2 DH29 DH39 -
INTERCOLER (DH29,DH39)-SEA WATER

-32.3 DH52 DH73 -
INTERCOLER (DH52, DH73)-SEA WATER

-32.4 DH39HZ DH48HZ -
INTERCOLER (DH39HZ, DH48HZ)-FRESH WATER

-32.5 DH39HZ DH48HZ -
INTERCOLER (DH39HZ, DH48HZ)-FRESH WATER

-32.6 DH73HZ -
INTERCOLER (DH73HZ)-FRESH WATER

-32.7 DH95HZ -
INTERCOLER (DH95HZ)-FRESH WATER

-33.
FUEL OIL INJECTION PUMP SIDE COVER

-34.
STEP BOARD

PARTS CONTENTS (HEAVY FUEL OIL)



4.
INSTRUMENT & ACCESSORIES

-1.
STARTING AIR SYSTEM

-1.1
STARTING AIR VALVE STARTING AIR OPERATION VALVE

-1.2
STARTING AIR VALVE  ROTARY VALVE & TACHOMETER DRIVING DEVICE

-2.
FUEL OIL SYSTEM

-2.1.1 (TYPE A)
FUEL OIL FEED PUMP (TYPE A)

-2.1.2 (TYPE B)
FUEL OIL FEED PUMP (TYPE B)

-2.2.1 (TYPE A)
FUEL OIL PUMP DRIVING DEVICE(TYPE A)

-2.2.2 (TYPE B)
FUEL OIL PUMP DRIVING DEVICE(TYPE B)

-2.3
FUEL OIL FILTER

-2.4
FUEL OIL FILTER FITTING (WITHOUT COVER)

-2.5
FUEL OIL RELIEF VALVE

-3.
LUBRICATING OIL SYSTEM

-3.1.1 -
LUBRICATING OIL PUMP-CONSTANNT SPEED TYPE

-3.1.2 - -6DK
LUBRICATING OIL PUMP-VARIABLE SPEED TYPE (FOR PROPULSION)-6DK

-3.1.3 - -8DK
LUBRICATING OIL PUMP-VARIABLE SPEED TYPE (FOR PROPULSION)-8DK

-3.2
LUBRICATING OIL PUMP FITTING

-3.3.1 -6DK
LUBRICATING OIL COOLER (SEA WATER)-6DK

-3.3.2 -8DK
LUBRICATING OIL COOLER (SEA WATER)-8DK

-3.3.3
LUBRICATING OIL COOLER (FRESH WATER)

-3.4
LUBRICATING OIL FILTER
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-3.5.1 -
LUBRICATING OIL RELIFE VALVE & FILTER FITTING (FRONT T/C)-WITHOUT COVER

-3.5.2 -
LUBRICATING OIL RELIFE VALVE & FILTER FITTING (REAR T/C)-WITHOUT COVER

-3.5.3 -
LUBRICATING OIL RELIFE VALVE & FILTER FITTING (FRONT T/C)-WITH COVER

-3.5.4 -
LUBRICATING OIL RELIFE VALVE & FILTER FITTING (REAR T/C)-WITH COVER

-3.6
TURBOCHARGER LUBRICATING OIL FILTER

-3.7.1 -
TURBOCHARGER LUBRICATING OIL FILTER FITTING (FRONT T/C)-WITHOUT COVER

-3.7.2 -
TURBOCHARGER LUBRICATING OIL FILTER FITTING (REAR T/C)-WITHOUT COVER

-3.7..3 -
TURBOCHARGER LUBRICATING OIL FILTER FITTING (FRONT T/C)-WITH COVER

-3.7.4 -
TURBOCHARGER LUBRICATING OIL FILTER FITTING (REAR T/C)-WITH COVER

-4.
COOLING  WATER SYSTEM

-4.1 -70A
COOLING  WATER PUMP-70A

-4.2
COOLING  WATER PUMP FITTING

-5.
NOZZLE COOLING OIL SYSTEM

-5.1
NOZZLE COOLING OIL PUMP

-5.2
NOZZLE COOLING OIL PUMP FITTING

-5.3
NOZZLE COOLING OIL RELIEF VALVE

-6.
GAUGE BOARD

-6.1
GAUGE BOARD (FRONT T/C)

-6.2
GAUGE BOARD (REAR T/C)

-7.
PROTECTIVE DEVICE

-7.1.1 -
FUEL SHUTDOWN & CONTROL PISTON-CONSTANT SPEED TYPE

PARTS CONTENTS (HEAVY FUEL OIL)



-7.1.2 -
FUEL SHUTDOWN & CONTROL PISTON-VARIABLE SPEED TYPE (FOR PROPULSION)

-7.2.1 -
FUEL SHUTDOWN & CONTROL PISTON FITTING-CONSTANT SPEED TYPE

-7.2.2 -
FUEL SHUTDOWN & CONTROL PISTON FITTING-VARIABLE SPEED TYPE (FOR PROPULSION)

-8.
TURBOCHARGER CLEANING DEVICE

-8.1
BLOWER CLEANING PARTS

-9.
TOOLS

-9.1.1 ( )
OIL PRESS. JACK (CYLINDER HEAD)

-9.1.2 ( )
OIL PRESS. JACK (METAL CAP)

-9.2
OIL PRESS. RAM
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CYLINDER HEAD (NOZZLE : COOLING TYPE)

A505

A7

A510

B9

B2

B503

B7

B502

A102

A17

A103
A28

A9

A56

A27 A26

INEX

A6

A18

A503

A502

A513

A512
A514
A511

A20

A21

A20

A5

A101

A32

A1

A507A509

A13 A101 A23

A506

A7

A22

A507

A507

A30

A10

903

903

901

C



15.1CYLINDER HEAD (NOZZLE : COOLING TYPE)

CHAPTER

ITEM
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3

6 8DK-20 A 08-5

901 CYLINDER HEAD ASSY. W/OUT VALVE-C 1
902 CYLINDER HEAD ASSY. WITH VALVE-C 1
903 CYLINDER HEAD SUB-ASSY. -C 1

A1 E205650010D CYLINDER HEAD-C 1 *
A5 E205650050A VALVE GUIDE 2
A6 E205650060Z SEAT; INTAKE VALVE 2
A7 E205650070A GUIDE; VALVE YOKE 2
A9 E205650090B SEAT; EXHAUST VALVE (METCO) 2

A10 E205650100A GUIDE; NOZZLE HOLDER 1
A13 AE02056021A STUD 2
A17 AE02008003A CIRCULAR NUT 4
A18 E205650180Z GASKET; CYLINDER HEAD 1
A20 H150103400Z BOWL TYPE PLUG 4

A21 E205650210Z BOWL TYPE PLUG 6
A22 E205650220Z BOLT (1) ; NOZZLE HOLDER 1
A23 E205650230Z BOLT (2) ; NOZZLE HOLDER 1
A26 E205650260Z O-RING 2
A27 E205650270A O-RING 2

A28 E205650280Z CAP 4
A30 E205650300Z O-RING 1
A32 E205650320A VALVE STEM SEAL 2
A56 E205650560Z GASKET; C.W. CONNECTOR 4

A101 AE01056036A STUD 4

A102 E205655010Z VALVE GUIDE 2 2
A103 U205605010Z VALVE STEM SEAL 1 2

A502 Z335606014ZZ STRAIGHT PIN 2
A503 X210012050ZZ STUD 2
A505 Z560102235ZZ O-RING 1
A506 Z412004800ZZ SNAP RING 1
A507 Z571502000ZZ TAPER PLUG 9

A509 Z571506000ZZ TAPER PLUG 1
A510 Z571504000ZZ TAPER PLUG 1
A511 X572310000DZ SPECIAL PLUG 2
A512 X570006000DZ HEX. PLUG 1
A513 Z565002700ZZ GASKET 1

A514 Z565003400ZZ GASKET 2
(/CYL)

Remarks
(1) 

Parts (Signal *) cannot be purchased by itself.
(2) 

CYLINDER HEAD ASSY. (WITH VALVE) INCLUDE IN. & EX. VALVES and INDICATOR & SAFETY VALVE : Ref. 3-16,3-17,3-18,3-19.

Name of PartsNumber Parts number Quantity

C



15.1 CYLINDER HEAD (NOZZLE : COOLING TYPE)
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B2 E202050020 BEND; INTAKE MANIFOLD 1
B7 E202050070 GASKET; INTAKE MANIFOLD BEND 1
B9 E202050090 SEAL; INTAKE MANIFOLD BEND 1

B502 X200012032ZZ BOLT 2
B503 X200012165ZZ BOLT 2

(/CYL)

Name of PartsNumber Parts number Quantity

A CC
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CYLINDER HEAD (NOZZLE : NON-COOLING TYPE)

A505

A7

A510

B9

B2

B503

B7

B502

A102

A17

A103A28

A9

A56

A27 A26

INEX

A6

A18

A503

A502

A513
A512

A514
A511

A20

A21

A20

A5

A507 A508

A101

A32

A40

A13 A101 A23

A11

A509

A30

A506

A507

A7

A22

C

A

C

C
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CYLINDER HEAD (NOZZLE : NON-COOLING TYPE)

A CYLINDER HEAD ASSY. W/OUT VALVE 1
B CYLINDER HEAD ASSY. WITH VALVE 1
C CYLINDER HEAD SUB-ASSY. 1

A5 E205650050A VALVE GUIDE 2
A6 E205650060Z SEAT; INTAKE VALVE 2
A7 E205650070A GUIDE; VALVE YOKE 2
A9 E205650090B SEAT; EXHAUST VALVE (METCO) 2

A11 E205650110A GUIDE; NOZZLE HOLDER-C 1

A13 AE02056021A STUD 2
A17 AE02008003A CIRCULAR NUT 4
A18 E205650180Z GASKET; CYLINDER HEAD 1
A20 H150103400Z BOWL TYPE PLUG 4
A21 E205650210Z BOWL TYPE PLUG 6

A22 E205650220Z BOLT (1) ; NOZZLE HOLDER 1
A23 E205650230Z BOLT (2) ; NOZZLE HOLDER 1
A26 E205650260Z O-RING 2
A27 E205650270A O-RING 2
A28 E205650280Z CAP 4

A30 E205650300Z O-RING 1
A32 E205650320A VALVE STEM SEAL 2
A40 E205650400Z CYLINDER HEAD 1
A56 E205650560Z GASKET; C.W. CONNECTOR 4

A101 AE01056036A STUD 4

A102 E205655010Z VALVE GUIDE 2 2
A103 U205605010Z VALVE STEM SEAL 1 2

A502 Z335606014ZZ STRAIGHT PIN 2
A503 X210012050ZZ STUD 2
A505 Z560102235ZZ O-RING 1
A506 Z412004800ZZ SNAP RING 1
A507 Z571502000ZZ TAPER PLUG 5

A508 Z571503000ZZ TAPER PLUG 1
A509 Z571506000ZZ TAPER PLUG 1
A510 Z571504000ZZ TAPER PLUG 1
A511 X572310000DZ SPECIAL PLUG 2
A512 X570006000DZ HEX. PLUG 1

A513 Z565002700ZZ GASKET 1
A514 Z565003400ZZ GASKET 2

(/CYL)

Remarks
(1) 

Parts (Signal *) cannot be purchased by itself.
(2) 

CYLINDER HEAD ASSY. (WITH VALVE) INCLUDE IN. & EX. VALVES and INDICATOR & SAFETY VALVE : Ref. 3-16,3-17,3-18,3-19.

Name of PartsNumber Parts number Quantity

C



CHAPTER

ITEM

6 8DK-20

3

15.2

6 8DK-20 Z 98-12

CYLINDER HEAD (NOZZLE : NON-COOLING TYPE)

B2 E202050020 BEND; INTAKE MANIFOLD 1
B7 E202050070 GASKET; INTAKE MANIFOLD BEND 1
B9 E202050090 SEAL; INTAKE MANIFOLD BEND 1

B502 X200012032ZZ BOLT 2
B503 X200012165ZZ BOLT 2

(/CYL)

Name of PartsNumber Parts number Quantity

C



CHAPTER

ITEM

6 8DK-20

3

MEMO

















19INDICATOR SAFETY VALVE

Name of Parts Quantity
Number Parts number (1) (2)

CHAPTER

ITEM

6 8DK-20

3

(1) WITHOUT COVER (2) WITH COVER

A C 6 8DK-20 C 08-5

962 NN00002004 ASSY INDICATOR & SAFETY VALVE  (2) ASSY 1
963 NN00002025 ASSY SAFETY VALVE ASSY 1
966 E206959660 ASSY. INDICATOR & SAFETY VALVE (2C) ASSY 1
967 E206959670 INDICATOR & SAFETY VALVE (C 1

A1 NN00002001 BODY:INDICATOR VALVE 1 1
A2 NN00002002 INDICATOR VALVE 1 1
A3 NN00002003 FLANGE:INDICATOR SAFETY VALVE 1 1
A5 NN00002005 HEX.PLUG 1 1
A7 NN00002006 SAFETY VALVE 1 1

A9 NN00002007 SHAFT:INDICATOR SAFETY VALVE 1 1
A10 NN00002008 NUT:INDICATOR VALVE 1 1
A13 NN00002011 SET SCREW 1 1
A14 NN00002012 SPRING 1
A15 NN00002013 JOINT NDICATOR 1 1

A16 NN00002014 BODY SAFETY VALVE 1 1
A18 NN00002015 CLAMP SAFETY VALVE SPRING 1 1
A21 NN00002016 SEAT SPRING 1 1
A25 NN00002029 SPRING 1

A501 X220012000ZZ NUT 2 2
A502 X220308000ZZ NUT 1 1
A504 Z335004020ZZ STRAIGHT PIN 1 1
A506 Z565001700ZZ GASKET 1 1
A507- Z565002300ZZ GASKET 1 1

A507- Z565002300ZZ GASKET 3 3

B32 E205650130 STUD 2 2
/CYL.











CHAPTER

ITEM

6 8DK-20

3

22

6 8DK-20 A 05-8

INTAKE & EXHAUST TAPPET

13

20

19 5DK-203



CHAPTER

ITEM

6 8DK-20

3

22

6 8DK-20 A 05-8

INTAKE & EXHAUST TAPPET

901 IN. EX. ASSY. IN. EX. TAPPET ASSY. 1
902 ASSY. ROLLER ASSY. 2

1 E206650010 SWING ARM(L) 1
2 E206650020 SWING ARM(R) 1
3 E206650030 SHAFT SWING TAPPET 1
6 E206650060 BOLT SWING TAPPET SHAFT 2
7 AE01066002 RING KNOCK 2

8 E206650080 PUSH ROD 2
10 AE01066006 BUSH:TAPPET ROLLER 2
11 E206650110 SEAT PUSH ROD 2
13 E206650130 PIN TAPPET ROLLER 2
14 E206650140 RUBBER SEAL PUSH ROD 2

18 AE01066005 TAPPET ROLLER 2
20 AE01066017 KOENIC EXPANDER 2

501 X251206006ZZ SET SCREW 2
502 Z571501000ZZ TAPER PLUG 2
504 Z411005000ZZ SNAP RING(SHAFT) 2

( /Cyl.)

Remarks

#
Parts(Signal #)cannot be purchased by itself.

Name of PartsNumber Parts Code Quartity

A C



















（冷却ノズル）

F.O. INJECTION DEVICE (COOLING NOZZLE)

B 05-8



C 05-8

AE01062021
AE01062011
AE01062022
AE01062023

AE01062015
AE01062025
AE01062016
AE01062017

AE01062026

（冷却ノズル）

F.O. INJECTION DEVICE (COOLING NOZZLE)



40,41,42

（無冷却ノズル）

46
47
48

213

44

212

Z 05-8

3 F.O. INJECTION DEVICE(NON-COOLING NOZZLE)

LL 8 1



(1)0.28X10 (2)0.30X10          (3)0.32X10
F.O.Nozzle Hole Dia

Name of Parts Quantity
Number Parts Code (1) (2) (3)

CHAPTER

ITEM

6 8DK-20

3

24.3

6 8DK-20 Z 05-8

F.O. INJECTION DEVICE(NON-COOLING NOZZLE)

40 E206250400 -DLL2810 ASSY. NOZZLE HOLDER-DLL2810 ASSY. 1
41 E206250410 -DLL3010 ASSY. NOZZLE HOLDER-DLL3010 ASSY. 1
42 E206250420 -DLL3210 ASSY. NOZZLE HOLDER-DLL3210 ASSY. 1

44 E206250440 DLL NOZZLE HOLDER,DLL 1 1 1
46 E206250460 -DLL140TE2810 NOZZLE-DLL140TE2810 1
47 E206250470 -DLL140TE3010 NOZZLE-DLL140TE3010 1
48 E206250480 -DLL140TE3210 NOZZLE-DLL140TE3210 1
206 AE01062021 PIN NOZZLE DOWEL 4 4 4

207 AE01062011 PUSH ROD 1 1 1
208 AE01062022 SPRING SEAT 1 1 1
209 AE01062023 SPRING,NOZZLE 1 1 1
212 E206252120 DLL BODY,N.H.,DLL 1 1 1
213 E206252130 DLL ADJUSUTING SCREW,DLL 1 1 1

216 AE01062015 NUT 1 1 1
217 AE01062025 DAPNAT 1 1 1
218 AE01062016 GASKET 2 2 2
220 AE01062017 SPACER 1 1 1
225 AE01062026 RETAINING NUT 1 1 1

230 E206252300 INLET CONNECTOR 1 1 1

503 Z560105035DZ O O-RING 3 3 3

( /CYL. ) 

Remarks

Parts(Signa cannot be purchased by itself.

C



CHAPTER

ITEM

6 8DK-20

3

25.1

6 8DK-20 A 08-5

GOVERNOR DRIVING DEVICE (RHD6)

505

28
27

15

22
23

522

520

507

P

74

46

48

511

39

6

517

512

9

55
54
53

32

43

RHD6 GOVERNOR

510

524

View "P"

535

35

40

521

A C



Name of Parts Quantity
Number Parts number (1) (2)

CHAPTER

ITEM

6 8DK-20

3

25.1

6 8DK-20 A 08-5

GOVERNOR DRIVING DEVICE (RHD6)

6 E204550060B GOVERNOR GEAR CASE (RHD) 1 1
9 E204550090A MOUNT; GOVERNOR (RHD) 1 1

15 E204550150A GOVERNOR DRIVING GEAR (Z21) 1 1
22 E204550220A GOVERNOR GEAR (Z21) 1
23 E204550230A GOVERNOR GEAR (Z25) 1

27 E204550270A GOVERNOR DRIVING GEAR (Z29) 1
28 E204550280A GOVERNOR DRIVING GEAR (Z29) 1
32 E204550320Z GOVERNOR DRIVING SHAFT-2 (RHD) 1 1
35 E204550350Z GOVERNOR DRIVING SHAFT-3 (RHD) 1 1
39 E204550390Z FLANGE BUSH 1 1

40 E204550400Z FLANGE BUSH 2 2
43 E204550430Z COUPLING; DRIVING SHAFT 1 1
46 E201150460Z U-NUT 1 1
48 E204550480Z CAP (RCA) 1 1
53 E204550530Z SHIM (RHD) 1 1

54 E204550540Z SHIM (RHD) 1 1
55 E204550550Z SHIM (RHD) 1 1
74 E204550731Z SHIM; GOVERNOR GEAR CASE 1 1

507 X200012030ZZ BOLT 4 4
510 X210010067ZZ STUD 4 4
511 X220010000ZZ NUT 4 4
512 Z451160070ZZ BEARING 1 1
517 Z400005010ZZ KEY 1 1

520 Z330005032ZZ TAPER PIN 1 1
521 Z560103935ZZ O-RING 1 1
522 Z560209031ZZ O-RING 1 1
524 Z415006026ZZ SPRING PIN 2 2
535 Z571501000ZZ TAPER PLUG 1 1

(1) 720~750 rpm (2) 900 rpm

A C



































































































CHAPTER

ITEM

6 8DK-20

3

31.6

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING-6DK

A C

514,523 516,524

View "P"

509,512

82

80
307

P

505

512

218

514,523

506,511

219

500,510
520

220
316

163

161

501
517

514,523

516,524

50

505

203

517
Detail "A"

59

508

51

504

505

62

63
505
511
517

502,517

49

T/C:TPS48

52,518

519

513,522 521

(51)

View "Q"

I/C : DH29,39

131

503

167

132

507

515,523

513,522

Q
A



CHAPTER

ITEM

6 8DK-20

3

31.6

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING-6DK

49 E202350490  GASKET : T/C 1
50 E202350500  DUCT : T/C OUTLET TPS48 1
51 E202350510  BRACKET : T/C TPS48 1
52 E202350520  BOLT 2
59 E202350590  DISTANCE:.OUTLET DUCT TPS48 4

62 E202350620  BRACKET : TPS48-FT 1
63 E202350630  BRACKET : OUTLET DUCT TPS48-FT 2
80 E202152520  DUCT : T/C INLET TPS48-F 1
82 E202152490  GASKET : T/C 1

131 E202650310  GASKET : I/C : DK30 1

132 E200250320  GASKET-2 :  INTAKE DUCT 1
161 E202650610  FLANGE : BLOWER OUTLET RH183 1
163 E202650630  GASKET : I/C INTAKE DUCT RH183 1
167 E202650670  COVER : I/C : RH163-DSP-FT 1
203 E202651030  CONED DISC SPRING 12

218 E202651180  PIPE : BLOWER OUTLET TPS48 1
219 E202651190  GASKET : BLOWER OUTLET TPS48 1
220 E202651200  I/C DUCT : I/C INLET TPS48 1
307 E202363070  LAGGING : T/C INLET : TPS48-F 1
316 E202363160  LAGGING : T/C OUTLET : TPS48 1

500 X200010055ZZ BOLT 6
501 X200012016ZZ BOLT 6
502 X200012025DZ BOLT 2
503 X200012028ZZ BOLT 16
504 X200012030ZZ BOLT 6

505 X200012035ZZ BOLT 10
506 X200012050ZZ BOLT 4
507 X200016040ZZ BOLT 16
508 X205008060ZZ HT HT BOLT 4
509 X205016060ZZ HT HT BOLT 4

510 X220010000ZZ NUT 6
511 X220012000ZZ NUT 6
512 X220016000DZ NUT 6
513 X570002000ZZ HEX.PLUG 2
514 X570004000DZ HEX.PLUG 5

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.6

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING-6DK

515 X570004000ZZ HEX.PLUG 1
516 X570006000DZ HEX.PLUG 3
517 Z300012000ZZ FLAT WASHER  14
518 Z300016000ZZ FLAT WASHER  2
519 Z560102435DZ O-RING 1

520 Z560113557DZ O-RING 1
521 Z560204031DZ O-RING 1
522 Z565001300ZZ GASKET 2
523 Z565002100ZZ GASKET 6
524 Z565002700ZZ GASKET 3

C E20245 - - TURBOCHARGER DEPEND ON SPEC. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO



CHAPTER

ITEM

6 8DK-20

3

31.7

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER REAR T/C TPS48 &
INTERCOOLER FITTING-6DK

A C

502

523
Detail "A"

522,531

520,530

50

59
510

49

55 501,523

502,516
523

518

T/C:TPS48

517

504

505

Q

52,524

526

520,530

219

218

503,516

161
527

163

500,514

507,525

512,517

520,530

82

81,316

221,308

521
530

519
529

512,516
131

I/C:DH29,39

505

138

506

508,518

509,518

131

222
132

522,531

60
58

502

513
515

56

203

A

(55)

View "Q"

519,529
528



CHAPTER

ITEM

6 8DK-20

3

31.7

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER REAR T/C TPS48 &
INTERCOOLER FITTING-6DK

49 E202350490  GASKET : T/C 1
50 E202350500  DUCT : T/C OUTLET TPS48 1
52 E202350520  BOLT 2
55 E202350550  MOUNT : T/C TPS48-RT 1
56 E202350560  GASKET : T/C MOUNT : TPS48-RT 1

58 E202350580  T/C BRACKET : TPS48-RT 1
59 E202350590  DISTANCE:EX.GAS OUTLET DUCT 4
60 E202350600  BRACKET : EX.GAS OUTLET DUCT 2
81 E202152510  DUCT : T/C INLET TPS48-RT 1
82 E202152490  GASKET : T/C 1

131 E202650310  GASKET : I/C : DK30 2
132 E200250320  I/C GASKET-2 : I/C INTAKE DUCT 1
138 E202650380  I/C I/C BRACKET-2(RT) 1
161 E202650610  FLANGE : BLOWER OUTLET RH183 1
163 E202650630  GASKET : I/C INTAKE DUCT RH183 1

203 E202651030  CONED DISC SPRING 12
218 E202651180  PIPE : BLOWER OUTLET TPS48 1
219 E202651190  GASKET : BLOWER OUTLET TPS48 1
221 E202651210  I/C DUCT : I/C INLET TPS48R 1
222 E202651220  BRACKET : I/C TPS48-R 1

308 E202363080  LAGGING : T/C INLET : TPS48-R 1
316 E202363160  LAGGING : T/C OUTLET : TPS48 1

500 X200010055ZZ BOLT 6
501 X200012025DZ BOLT 2
502 X200012035ZZ BOLT 8
503 X200012050ZZ BOLT 4
504 X200016030DZ BOLT 5

505 X200016030ZZ BOLT 11
506 X200016040ZZ BOLT 4
507 X200016045ZZ BOLT 4
508 X200016055ZZ BOLT 2
509 X200016060ZZ BOLT 2

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.7

6.8DK-20  Z 08-10

-6DK
TURBOCHARGER REAR T/C TPS48 &
INTERCOOLER FITTING-6DK

510 X205008060ZZ HT HT BOLT 4
511 X205016060ZZ HT HT BOLT 4
512 X210012046ZZ STUD 32
513 X210012048DZ STUD 6
514 X220010000ZZ NUT 6

515 X220012000DZ NUT 6
516 X220012000ZZ NUT 38
517 X220016000DZ NUT 5
518 X220016000ZZ NUT 5
519 X570002000ZZ HEX.PLUG 2

520 X570004000DZ HEX.PLUG 5
521 X570004000ZZ HEX.PLUG 1
522 X570006000DZ HEX.PLUG 3
523 Z300012000ZZ FLAT WASHER  8
524 Z300016000ZZ FLAT WASHER  2

525 Z310016000ZZ SPRING WASHER  4
526 Z560102435DZ O-RING 1
527 Z560113557DZ O-RING 1
528 Z560204031DZ O-RING 1
529 Z565001300ZZ GASKET 2
530 Z565002100ZZ GASKET 6
531 Z565002700ZZ GASKET 3

C E20245 - - TURBO CHARGER(Depend on spec. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO



CHAPTER

ITEM

6 8DK-20

3

31.8

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C MET18SRC
& INTERCOOLER FITTING-6DK

A C

132

607

I/C:DH29,39

131 604
510

602
622

T/C:MET18SRC

616
627

620

508
601
612

625

508
600

504
514

505

614

607

605619
629

606

608

609
612

616
627

618
628

507

501,513

(503)
624

623

(502)

603

503

Detil "B"

621

511

616
627

618
628

68
611
613
622

509
502

610,622

B
A

604

617
627

615
626

512
506

605

203

622 Detil "A"

506



CHAPTER

ITEM

6 8DK-20

3

31.8

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C MFT18SRC
& INTERCOOLER FITTING-6DK

68 E202350680  BRACKET,OUTLET PIPE-52-UP 1
131 E202650310  GASKET : I/C : DK30 1
132 E200250320  I/C GASKET-2 : I/C INTAKE DUCT 1
203 E202651030  CONED DISC SPRING 12
501 E202365010 T/C MET18-F/T-1E DUCT : T/C INLET MET18-F/T-1E 1

502 E202365020 T/C MET18-F/T-1E BRACKET : T/C  MET18-F/T-1E 1
503 E202365030 MET18 L.O.PIPE : T/C DRAIN-1 MET18 1
504 E202365040 I/C MET18-RT-1E DUCT : I/C INLET MET18-R/T-1E 1
505 E202365050 I/C MET18 PIPE : I/C INLET MET18 1
506 E202365060 I/C MET18 FIANGE : I/C INLET MET18 2

507 E202365070 T/C MET18 GASKET : T/C INLET MET18 1
508 E202365080 MET18 GASKET : BLOWER OUTLET MET18 2
509 E202365090 MET18 BRACKET : EX.GAS OUTLET MET18 1
510 E202365100 MET18 COVER : I/C MET18 1
511 E202365110 MET18 DUCT : T/C OUTLET MET18 1

512 E202365120 MET18 GASKET : T/C OUTLET MET18 1
513 E202365130  LAGGING : T/C INLET : MET18-FT 1
514 E202365140  LAGGING : T/C OUTLET : MET-FT 1

600 X200010050ZZ BOLT 6
601 X200010055ZZ BOLT 6
602 X200012016ZZ BOLT 6
603 X200012025ZZ BOLT 2
604 X200012028ZZ BOLT 22

605 X200012035ZZ BOLT 3
606 X200016035ZZ BOLT 2
607 X200016040ZZ BOLT 16
608 X200016120ZZ BOLT 2
609 X205010040ZZ HT HT BOLT 8

610 X205012025ZZ HT HT BOLT 2
611 X205012035ZZ HT HT BOLT 2
612 X220010000ZZ NUT 14
613 X220012000ZZ NUT 2
614 X220016000ZZ NUT 2

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.8

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C MET18SRC
& INTERCOOLER FITTING-6DK

615 X570002000ZZ HEX.PLUG 1
616 X570004000DZ HEX.PLUG 4
617 X570004000ZZ HEX.PLUG 1
618 X570006000DZ HEX.PLUG 2
619 X570010000DZ HEX.PLUG 1

620 Z212010030ZZ HEX.SOCET BOUTPLUG 12
621 Z212012045ZZ HEX.SOCET BOUTPLUG 1
622 Z300012000ZZ FLAT WASHER  14
623 Z560103635DZ O-RING 2
624 Z560106057ZZ O-RING 1

625 Z560111057DZ O-RING 2
626 Z565001300ZZ GASKET 1
627 Z565002100ZZ GASKET 5
628 Z565002700ZZ GASKET 2
629 Z565003400ZZ GASKET 1

C E20245 - - TURBOCHARGER Depend on spec. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO



CHAPTER

ITEM

6 8DK-20

3

31.9

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING

501

203

524
Detil "A"

513,517

523,533
85

521,532

83,309

508,518

212

213,317

529

214

215

236

503,516
519 
531

235

180

500 
524

514,516129

I/C:DH52,73

129

132 515 
516508,518

504

507

137

View "P"

(38)

39,526

528

520 
531

530

517

103

511
527

38

502 P

44

T/C :TPS52

523 
533

521 
532

43

66
3

68

512
525

69
65

501
516
524

509
518
525

A

505

520
531

522
532

506

506

510
527

40

A C



CHAPTER

ITEM

6 8DK-20

3

31.9

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING

3 E202350030  STUD 4
38 E202380450  T/C MOUNT : TPS52 1
39 E202380490  BOLT 2
40 E202350400  BRACKET : T/C OUTLET DUCT 1
43 E262380440  DUCT : T/C OUTLET TPS52 1

44 E262380510  GASKET : T/C OUTLETT 1
65 E202350650  BRACKET : OUTLET DUCT TPS52-FT 1
66 E202350660  DISTANCE : OUTLET DUCT TPS52 4
68 E202350680  BRACKET : OUTLET DUCT 52-UPPER 1
69 E202350690  BRACKET : OUTLET DUCT 52-UNDER 1

83 E202151400  DUCT : T/C INLET TPS52D-FT 1
85 E262180290  GASKET : T/C 1

103 E202650030  DISTANCE 3
129 E202650290  GASKET : I/C :DK44 and 55 2
132 E200250320  I/C GASKET-2 : I/C INTAKE DUCT 1

137 E200250370  I/C BRACKET-2(FT) : I/C 1
180 E202650800  COVER : I/C : RH183-FT 1
203 E202651030  CONED DISC SPRING 12
212 E262380500  GASKET : T/C.BLOWER OUTLET 1
213 E262380460  I/C DUCT : I/C INLET TPS52 1

214 E282670610  I/C FLANGE : I/C INLET DUCT-91S 1
215 E262380140  GASKET : FLANGE I/C INLET DUCT 1
235 E202651350  I/C ,TPS BRACKET : I/C,TPS-DH73 1
236 E202651360  I/C DUCT : I/C INLET DH-TPS 1
309 E202363090  LAGGING : T/C INLET : TPS52-F 1

317 E202363170  LAGGING : T/C OUTLET : TPS52 1

500 X200012016ZZ BOLT 7
501 X200012035ZZ BOLT 4
502 X200012040ZZ BOLT 6
503 X200012065ZZ BOLT 6
504 X200016030ZZ BOLT 4

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.9

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER FITTING

505 X200016035DZ BOLT 7
506 X200016035ZZ BOLT 7
507 X200016040ZZ BOLT 4
508 X200016055ZZ BOLT 8
509 X200016060ZZ BOLT 2

510 X200022050ZZ BOLT 1
511 X200022120ZZ BOLT 3
512 X205016035ZZ HT HT BOLT 2
513 X205016060ZZ HT HT BOLT 4
514 X210012046ZZ STUD 20

515 X210012050ZZ STUD 20
516 X220012000ZZ NUT 48
517 X220016000DZ NUT 6
518 X220016000ZZ NUT 10
519 X570002000DZ HEX.PLUG 1

520 X570002000ZZ HEX.PLUG 2
521 X570004000DZ HEX.PLUG 4
522 X570004000ZZ HEX.PLUG 1
523 X570006000DZ HEX.PLUG 3
524 Z300012000ZZ FLAT WASHER  13

525 Z300016000ZZ FLAT WASHER  6
526 Z300020000ZZ FLAT WASHER  2
527 Z310022000ZZ SPRING WASHER  4
528 Z560102635DZ O-RING 1
529 Z560116084DZ O-RING 1

530 Z560205031DZ O-RING 2
531 Z565001300ZZ GASKET 3
532 Z565002100ZZ GASKET 5
533 Z565002700ZZ GASKET 3

C E20245 - - TURBOCHARGER DEPEND ON SPEC. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO



CHAPTER

ITEM

6 8DK-20

3

31.10

6.8DK-20  Z 08-10

TURBOCHARGER REAR T/C T ) &
INTERCOOLER FITTING

T/C:TPS52

509
524

102
514

503

504
520 
530

518 
529

507
515
522 242

241
65

69

501
513
521

510,522
68

66

526

506
515

502

500

504

138

84,310

85

508,524

517,529

519,530

511,514

212

213
317

215

214

505

506,514
132

239
129

238

129512,513

I/C:DH52,73

501

203

521
Detil "A"

39,523

525

527
516 
528

View "P"

44

3

43

517 
529

519 
530

P

A

A C



CHAPTER

ITEM

6 8DK-20

3

31.10

6.8DK-20  Z 08-10

TURBOCHARGER REAR T/C T ) &
INTERCOOLER FITTING

3 E202350030  STUD 4
39 E202380490  BOLT 2
43 E262380440  DUCT : T/C OUTLET TPS52 1
44 E262380510  GASKET : T/C OUTLETT 1
65 E202350650  BRACKET : OUTLET DUCT TPS52-FT 1

66 E202350660  DISTANCE : OUTLET DUCT TPS52 4
68 E202350680  BRACKET : OUTLET DUCT 52-UPPER 1
69 E202350690  BRACKET : OUTLET DUCT 52-UNDER 1
84 E202150080  DUCT : T/C INLET TPS52-RT 1
85 E262180290  GASKET : T/C 1

102 E202650020  DISTANCE 3
129 E202650290  GASKET : I/C :DK44 and 55 2
132 E200250320  I/C GASKET-2 : I/C INTAKE DUCT 1
138 E202650380  I/C BRACKET-2(RT) : I/C 1
203 E202651030  CONED DISC SPRING 12

212 E262380500  GASKET : T/C.BLOWER OUTLET 1
213 E262380460  I/C DUCT : I/C INLET TPS52 1
214 E282670610  I/C FLANGE : I/C INLET DUCT-91S 1
215 E262380140  GASKET : FLANG I/C INLET DUCT 1
238 E202651380  I/C DUCT : I/C INLET TPS52 1

239 E202651390  I/C BRACKET : I/C TPS-DH73R 1
241 E202670130  I/C GUIDE : I/C INLET DUCT 1
242 E202670230  GASKET : I/C INLET DUCT 1
310 E202363100  LAGGING : T/C INLET : TPS52-F 1
317 E202363170  LAGGING : T/C OUTLET : TPS52 1

500 X200012030ZZ BOLT 8
501 X200012035ZZ BOLT 4
502 X200012050ZZ BOLT 6
503 X200016030DZ BOLT 7
504 X200016030ZZ BOLT 9

505 X200016040ZZ BOLT 4
506 X200016055ZZ BOLT 8
507 X200016060ZZ BOLT 2
508 X200022055ZZ BOLT 1
509 X200022105ZZ BOLT 3

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.10

6.8DK-20  Z 08-10

TURBOCHARGER REAR T/C T ) &
INTERCOOLER FITTING

510 X205016035ZZ HT HT BOLT 2
511 X205016060ZZ HT HT BOLT 4
512 X210012046ZZ STUD 40
513 X220012000ZZ NUT 42
514 X220016000DZ NUT 6

515 X220016000ZZ NUT 10
516 X570002000ZZ HEX.PLUG 2
517 X570004000DZ HEX.PLUG 4
518 X570004000ZZ HEX.PLUG 1
519 X570006000DZ HEX.PLUG 3

520 X570006000ZZ HEX.PLUG 1
521 Z300012000ZZ FLAT WASHER  6
522 Z300016000ZZ FLAT WASHER  6
523 Z300020000ZZ FLAT WASHER  2
524 Z310022000ZZ SPRING WASHER  4
525 Z560102635DZ O-RING 1
526 Z560116084DZ O-RING 1

527 Z560205031DZ O-RING 1
528 Z565001300ZZ GASKET 2
529 Z565002100ZZ GASKET 5
530 Z565002700ZZ GASKET 4

C E20245 - - TURBOCHARGER DEPEND ON SPEC. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO



CHAPTER

ITEM

6 8DK-20

3

31.11

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER(DH95) FITTING-8DK

501

203
524

Detail "A" View "P"

520
531

528

(38)

530

39,526

T/C : TPS5244

523 
533
521 
532

508,518

212
213,317

180

500
524

211

506

130
514,516 505

520
531

522
532

510
527

506
40

503
516

215
214

529

43
66

3

68

509
518
525

65
69

512 
525

501 
516 
524

38

502
P

513,517

523,533

521,532

83,309

85

519 
531

210

508,518

132 130

515,516

I/C : DH95

137

504
507

A

517

A C



CHAPTER

ITEM

6 8DK-20

3

31.11

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER(DH95) FITTING-8DK

3 E202350030  STUD 4
38 E202380450  T/C MOUNT : TPS52 1
39 E202380490  BOLT 2
40 E202350400  BRACKET : T/C OUTLET DUCT 1
43 E262380440  DUCT : T/C OUTLET TPS52 1

44 E262380510  GASKET : T/C OUTLETT 1
65 E202350650  BRACKET : OUTLET DUCT TPS52-FT 1
66 E202350660  DISTANCE : OUTLET DUCT TPS52 4
68 E202350680  BRACKET : OUTLET DUCT 52-UPPER 1
69 E202350690  BRACKET : OUTLET DUCT 52-UNDER 1

83 E202151400  DUCT : T/C INLET TPS52D-FT 1
85 E262180290  GASKET : T/C 1

130 E202650300  GASKET : I/C :DD57 2
132 E200250320  I/C GASKET-2 : I/C INTAKE DUCT 1
137 E200250370  I/C BRACKET-2(FT) : I/C 1

180 E202650800  COVER : I/C : RH183-FT 1
203 E202651030  CONED DISC SPRING 12
210 E202651100  BRACKET,I/C,TPS52D 1
211 E202651110  I/C DUCT : I/C INLET DH95-TPS 1
212 E262380500  GASKET : T/C.BLOWER OUTLET 1

213 E262380460  I/C DUCT : I/C INLET TPS52 1
214 E282670610  I/C FLANG : I/C INLET DUCT-91S 1
215 E262380140  GASKET : FLANG I/C INLET DUCT 1
309 E202363090  LAGGING : T/C INLET : TPS52-F 1
317 E202363170  LAGGING : T/C OUTLET : TPS52 1

500 X200012016ZZ BOLT 7
501 X200012035ZZ BOLT 4
502 X200012040ZZ BOLT 6
503 X200012065ZZ BOLT 6
504 X200016030ZZ BOLT 4

505 X200016035DZ BOLT 7
506 X200016035ZZ BOLT 7
507 X200016040ZZ BOLT 4
508 X200016055ZZ BOLT 8
509 X200016060ZZ BOLT 2

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3

31.11

6.8DK-20  Z 08-10

TURBOCHARGER FRONT T/C T )
& INTERCOOLER(DH95) FITTING-8DK

510 X200022045ZZ BOLT 4
512 X205016035ZZ HT HT BOLT 2
513 X205016060ZZ HT HT BOLT 4
514 X210012046ZZ STUD 24
515 X210012050ZZ STUD 24

516 X220012000ZZ NUT 56
517 X220016000DZ NUT 6
518 X220016000ZZ NUT 10
519 X570002000DZ HEX.PLUG 1
520 X570002000ZZ HEX.PLUG 2

521 X570004000DZ HEX.PLUG 4
522 X570004000ZZ HEX.PLUG 1
523 X570006000DZ HEX.PLUG 3
524 Z300012000ZZ FLAT WASHER  13
525 Z300016000ZZ FLAT WASHER  6

526 Z300020000ZZ FLAT WASHER  2
527 Z310022000ZZ SPRING WASHER  4
528 Z560102635DZ O-RING 1
529 Z560116084DZ O-RING 1
530 Z560205031DZ O-RING 2

531 Z565001300ZZ GASKET 3
532 Z565002100ZZ GASKET 5
533 Z565002700ZZ GASKET 3

C E20245 - - TURBOCHARGER DEPEND ON SPEC. 1

Name of PartsNumber Parts number Quantity

A C



CHAPTER

ITEM

6 8DK-20

3
MEMO































































CHAPTER

ITEM

6 8DK-20

4

2.1.1

6 8DK-20 A 04-10

FUEL OIL FEED PUMP (TYPE A)

247

298

255
280

205
261

297

251 250

236 257
252

302319

233

299248

272

209,

,

210

,320,323,324 ,303

,331

,292

,217

,326,335

,
269

,264,337,338

,272

229

206

213

238

240

258

296

243 244 281 291 325

,222

285

260

216

223

232

337

263

,3 ,9,112

245

235

268

A C



Name of Parts Quantity
Number Parts number 6DK 8DK

(1) (2) (1) (2)

2.1.1FUEL OIL FEED PUMP (TYPE A)

CHAPTER

ITEM

6 8DK-20

4

6 8DK-20 A 04-10

(1) NORMAL ROTATION (2) REVERSE ROTATIO

2 C034900020 TLGK-2-6D2 OIL PUMP TLGK-2-6D2 1
3 C034900030 TLGK-2-8D2 OIL PUMP TLGK-2-8D2 1
9 C034900090 TLGK-2-6D2R OIL PUMP TLGK-2-6D2R 1

11 C034900110 TLGK-2-8D2R OIL PUMP TLGK-2-8D2R 1

205 C034902050 O-RING 2 2 2 2
206 C034902060 O-RING 1 1 1 1
209 C034902090 SHAFT 1 1
209 C034902100 SHAFT 1 1
213 C034902130 SHAFT COLLAR 1 1 1 1

216 C034902160 INNER ROTOR 1 1
217 C034902170 INNER ROTOR 1 1
222 C034902220 OUTER ROTOR 1 1
223 C034902230 OUTER ROTOR 1 1
229 C034902290 COUPRIN KEY 1 1 1 1

232 C034902320 BALL BEWRING 1
233 C034902330 BALL BEARING 1
235 C034902350 JOINT PACKING 1
236 C034902360 JOINT PACKING 1
238 C034902380 MECHANICAL SEAL 1

240 C034902400 SEAL COVER 1 1
243 C034902430 COLLAR 1 1 1 1
244 C034902440 KNOCK PIN 2 2 2 2
245 C034902450 VALVE BOX 1 1 1 1
247 C034902370 CONNECTER 1

248 C034902480 PIPE 1
250 C034902500 SAFETY VALVE 1 1 1 1
251 C034902510 VALVE SPRING 1 1 1 1
252 C034902520 SPRING CARRIER 1 1 1 1
255 C034902550 ADJUST SCREW 1 1 1 1

257 C034902570 LOCK NUT 1 1 1 1
258 C034902580 HEXAGON NUT 2 2 2 2
260 C034902600 HEXAGON BOLT 4 4 4 4
261 C034902610 HEXAGON BOLT 4 4 4 4
263 C034902630 HEXAGON BOLT 2 2

264 C034902640 HEXAGON BOLT 2 2
268 C034902680 HEXAGON BOLT 2 2
269 C034902690 HEXAGON BOLT 2 2
272 C034902720 HEXAGON BOLT 2
280 C034902800 CAP 1

A C



Name of Parts Quantity
Number Parts number 6DK 8DK

(1) (2) (1) (2)

CHAPTER

ITEM

6 8DK-20

4

2.1.1

6 8DK-20 A 04-10

FUEL OIL FEED PUMP (TYPE A)

281 C034902810 SOCKET HEAD CAP SCREW 4 4 4 4
285 C034902850 BEARING COVER 1 1 1 1
291 C034902910 ROTOR HOUSING 1 1
292 C034902920 ROTOR HOUSING 1 1
296 C034902960 BRACKET 1 1 1 1

297 C034902970 PACKING 1 1 1 1
298 C034902980 PACKING 1 1 1 1
299 C034902990 RING JOINT 2 2 2 2
302 C034903020 ROTOR KEY 1 1
303 C034903030 ROTOR KEY 1 1

319 C034903190 CASING 1
320 C034903200 CASING 1
323 C034903230 CASING 1
324 C034903240 CASING 1
325 C034903250 SIDE COVER 1

326 C034903260 SIDE COVER 1 1
331 C034903310 SEAL COVER 1 1
335 C034903350 SIDE COVER 1
337 C034903370 PIPE NOCK 2 2
338 C034903380 PIPE NOCK 2 2

(1) NORMAL ROTATION (2) REVERSE ROTATIO

A C



CHAPTER

ITEM

6 8DK-20

4
MEMO

6 8DK-20



(TYPE B)
FUEL OIL FEED PUMP (TYPE B)6 8DK-202.1.2

CHAPTER

ITEM
4

6 8DK-20 A 06-3

Detail: "A" 200-4

200-3

200-2

200-5

200-1
200-6

200-7

2,3,9,11

AAAA

A C



(TYPE B)
FUEL OIL FEED PUMP (TYPE B)

Name of Parts Quantity
Number Parts Code 6DK 8DK

(1) (2) (1) (2)

CHAPTER

ITEM

6 8DK-20

4

2.1.2

2 C034400020 , OIL PUMP, 1
3 C034400030 , OIL PUMP, 1
9 C034400090 , OIL PUMP, 1

11 C034400110 , OIL PUMP, 1

200 C034402000 , SEALKIT, 1Set 1Set 1Set 1Set

200-1 BALL BEARING (1)* (1)* (1)* (1)*
200-2 BALL BEARING (1)* (1)* (1)* (1)*
200-3 OIL SEAL (1)* (1)* (1)* (1)*
200-4 OIL SEAL (1)* (1)* (1)* (1)*
200-5 O O-RING (1)* (1)* (1)* (1)*
200-6 O O-RING (2)* (2)* (2)* (2)*
200-7 TOP COVER GASKET (2)* (2)* (2)* (2)*

REMARKS; PARTS(SIGNAL*) CANNOT BE PURCHASED BY ITSELF.
*

(1) NORMAL ROTATION (2) REVERSE ROTATIO

A C 6 8DK-20 A 06-3



CHAPTER

ITEM

6 8DK-20

4

2.2.1

6 8DK-20 B 04-10

FUEL OIL PUMP DRIVING DEVICE (TYPE A)

OIL PUMP TLGK-2-6D2

504,

,

, ,
501

516

509

12
11

(C0349)

27
6

507325

508
502

18 17 510
505

5

515

14

13

7 519

522

4

514

518

511

20

A C



Name of Parts Quantity
Number Parts number (1) (2)

CHAPTER

ITEM

6 8DK-20

4

2.2.1

6 8DK-20 A 04-10

FUEL OIL PUMP DRIVING DEVICE (TYPE A)

3 E211350030 , FO DRIVING SHAFT, F.O. FEED PUMP 1 1
4 E211350040 DISTANCE.PIECE 1 1
5 E211350050 FO F.O. PUMP DRIVING GEAR Z=34 1
6 E211350060 FO F.O. PUMP DRIVING GEAR  Z=37 1
7 E204200070 COVER COUPLING 1 1

11 E204200091 SHIM 0.1 4 4
12 E204200092 SHIM 0.2 4 4
13 E231350130 COUPLING 1 1
14 E231350140 COUPLING RUBBER 1 1
17 E204200170 HEX. SOCKET SET SCREW 1 1

18 E204200180 HEX. SOCKET SET SCREW 1 1
20 E203150130 GASKET 1 1
25 E211350250 BRACKET, F.O. FEED PUMP 1 1
27 E211350270 CASTLE NUT WITH SEAT, M20x1.5 1 1

501 X200008040ZZ BOLT 4 4
502 X200006008ZZ BOLT 4 4
504 X220008000ZZ NUT 4 4
505 X220012000ZZ NUT 6 6
507 Z300020000ZZ FLAT WASHER 1 1

508 Z315006000ZZ TOOTHED LOCK WASHER 4 4
509 Z315008000ZZ TOOTHED LOCK WASHER 4 4
510 Z315012000ZZ TOOTHED LOCK WASHER 6 6
511 Z320004040ZZ SPLIT PIN 1 1
514 Z400007018ZZ KEY 1 1

515 Z400007018ZZ KEY 1 1
516 Z415004030ZZ SPRING PIN 2 2
518 Z451162060ZZ BEARING 2 2
519 Z461406212SC OIL SEAL 1 1
522 Z412006200ZZ SNAP RING 2 2

(1) 720,750 rpm (2) 900rpm

A C



6 8DK-20 A 06-3

(TYPE B)
FUEL OIL PUMP DRIVING DEVISE (TYPE B)6 8DK-202.2.2

CHAPTER

ITEM
4

8

514

512

10,11 502,506

510

501,505

500

14

515 508

8

P

3

F.O. FEED PUMP
2

12

7 13

513

View:"P"

503

5 or 6 1

9

511

4

507

509

A C



6 8DK-20 A 06-3

2.2.26 8DK-20

(TYPE B)
FUEL OIL PUMP DRIVING DEVISE (TYPE B)

Name of Parts Quantity
Number Parts number (1) (2)

CHAPTER

ITEM
4

1 A596800010 , FO DRIVING SHAFT, F.O. FEED PUMP 1 1
2 A596800020 , COVER, COUPLING, F.O. FEED PUMP 1 1
3 A596800030 , FO BRACKET, F.O. FEED PUMP 1 1
4 E211350020 , ,FOP DISTANCE, DRIVING SHAFT, F.O. FEED PUMP 1 1
5 E211350050 FO F.O. PUMP DRIVING GEAR Z=34 1

6 E211350060 FO F.O. PUMP DRIVING GEAR  Z=37 1
7 E203150130 GASKET 1 1
8 E211350220 , FO UNION SCREW, F.O. FEED PUMP 2 2
9 E211350270 CASTLE NUT WITH SEAT 1 1

10 E211350291 SHIM 4 4

11 E211350292 SHIM 4 4
12 A596800120 , NAME PLATE, COUPLING COVER 1 1
13 A596800130 SUNK KEY 1 1
14 A596800060 ROLLER CHAIN COUPLING 1 1

500 X200008045Z BOLT 4 4
501 X220008000Z NUT 4 4
502 X220012000Z NUT 6 6
503 Z300020000Z FLAT WASHER 1 1
504 Z315006000Z TOOTHED LOCK WASHER 4 4

505 Z315008000Z TOOTHED LOCK WASHER 4 4
506 Z315012000Z TOOTHED LOCK WASHER 6 6
507 Z320004040Z SPLIT PIN 1 1
508 Z310006000Z SPRING WASHER,M6 4 4
509 Z400007018Z KEY 1 1

510 Z415004030Z SPRING PIN 2 2
511 Z451163060Z BEARING 1 1
512 Z451162060Z BEARING 1 1
513 Z461406212S OIL SEAL 1 1
514 Z412006200Z SNAP RING 1 1

515 Z212006010Z HEX. SOCKET BOLT 4 4

(1) 720,750 rpm (2) 900rpm

A C











































































































CHAPTER

ITEM

6 8DK-20

4

5.1

6 8DK-20 A 06-6

NOZZLE COOLING OIL PUMP

AA

Section "A-A"

512

25

503

9

533

30

8

536

21

502164111523516510

13

6531527

532

526

525

521

519

504

907
908

C



Name of Parts Quantity
Number Parts number (1) (2)

CHAPTER

ITEM

6 8DK-20

3

5.1

6 8DK-20 A 06-6

NOZZLE COOLING OIL PUMP

907 C03319070 OIL PUMP ASSY. 1
908 C03319080 OIL PUMP ASSY. 1

4 C033110040 COVER, PUMP BODY 1 1
6 C033110060 PUMP BODY 1 1
8 C033140070 RELIEF VALVE 1 1
9 C033140080 CAP, SAFTY VALVE SPRING 1 1

11 C033140090 PUMP DRIVING GEAR SHAFT 1 1

13 C033140110 PUMP DRIVEN GEAR SHAFT 1 1
15 C033170130 PUMP BUSH (2) 1 1
16 C033170140 PUMP BUSH (1) 3 3
21 C033170190 GASKET, CHECK VALVE BODY 1 1
23 C033170220 OIL CUT RING (2) 1 1

25 C033370200 BLANK PLATE 1 1
30 C033179800 SPRING 1 1

502 X200010032ZZ BOLT 4 4
503 X200005012ZZ BOLT 6 6
504 X220312000ZZ NUT 1 1
510 Z319113028ZZ CLAW WASHER 1 1
512 Z335004016ZZ STRAIGHT PIN 2 2

516 Z400005020ZZ KEY 1 1
519 Z412004000ZZ SNAP RING 1 1
521 Z451162030ZZ BEARING 1 1
525 Z461173208SB OIL SEAL 1 1
526 Z545110020ZZ BANJO 1 1

527 Z545202000ZZ BANJO PLUG 1 1
531 Z461173008TB OILO SEAL 1 1
532 Z565001300BZ GASKET 2 2
533 Z565001700BZ GASKET 1 1
536 Z571103000ZZ TAPER PLUG 1 1

(1) NORMAL ROTATION (2) REVERSE ROTATION 

C
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