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INTRODUCTION

Thank you for purchasing a YANMAR marine product.

This operation manual is for your safe and effective use of the product.
Before you use this product, carefully read and fully understand the instructions about operation,
inspection and maintenance.
Keep this manual in a safe location. Make sure that the operator can always read it.
Because the inspection and maintenance instructions are for professional technicians,
necessary but basic knowledge has been omitted.

B Using this manual
= The text and illustrations of this operation manual can partly disagree with products of some specifications. In

that case, refer to the separate Specification and Final Document.
+ The contents of this operation manual can change without prior notification to improve the quality and perfor-
mance of the product and to improve safety

= For some devices, refer to the separate operation manuals.
+ If you lose or damage this operation manual, please contact YANMAR or your sales or service agent.

+ If you transfer this product, also transfer this Operation Manual, Final Document and Records of Shop Trial

with the product to the next owner.
+ The numerical values in this manual are based on the 3l system (International System of Units).

B Inquiries

= Only use genuine YANMAR replacement parts or other specified parts. When you order a pant, cleary give
your YANMAR sales or service agent the product name (model) and serial number together with the part
name (and its page in this manual) and part number.

+ If you:
- use the product differently from the intended usage purpose or conditions OR
- operate the product differently from the contents of this operation manual,
you can cause accidents and malfunctions. Before you make a modification to the product, contact YANMAR
or your sales or service agent. Do not make a modification that is not approved by YANMAR.

= If you have questions or comments about this manual, please contact YANMAR or your sales or service agent.



ABOUT THIS OPERATION MANUAL

The major terms used in this operation manual are defined as follows:
The front of the engine: opposite side of the flywheel
The back of the engine: the flywheel side
Operation side: on the left side as viewed from the flywheel side (fuel injection pump side)
Non-operation side: on the right side as viewed from the flywheel side (exhaust manifold side)
Turn right; clockwise rotation as viewed from the flywheel side
Turn left: counterclockwise rotation as viewed from the flywheel side
Cylinder number: counted from the flywheel side (1, 2, 3, ..)

Non-gperation side
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FOR YOUR SAFETY

We are confident that you will be fully satisfied with this product if you use it as described in this manual. But if you
do not obey all instructions, dangerous accidents and damage (e.g. injuries, burn injuries and fire) can occur.
Before you use the engine, carefully read and thoroughly understand all safety precautions.

About Safety Labels

This manual and the engine have safety indications. They are important symbols and warnings that are necessary to
operate this product safely.
The safety labels tell you this:

This safety alert symbol is used with most safety warnings. It says: Attention! Warning! Your safety is
involved! Carefully read and obey the safety instructions after the safety alert symbol.

DANGER indicates a hazardous situation which, if not avoided, will result

A\ DANGER in death or serious injury.

WARNING indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

CAUTION indicates a hazardous situation which, if not avoided, could

A CAUTION result in injury.

NOTICE indicates a situation which can cause damage to the engine,

NOTICE personal property and/or the environment or cause the equipment to operate

incorrectly.
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Precautions

A DANGER

ah

Burns from steam

+ Never remove the filler cap from the freshwater tank while the engine is still hot. Steam and
hot air will spurt out and seriously burn you.

+ After engine stop, wait until the temperature decreases. Wrap a cloth around the filler cap
and slowly loosen the cap.

+ After inspection, tighten the filler cap firmly. If the cap is not secure, steam or hot air will
come out during operation and cause burn injuries.

Ventilation of the battery area

+ Make sure that the area around the battery is ventilated well and that no flammable materials
are near. The battery makes hydrogen gas when it charges. The gas is very flammable.

Fires from oil ignition

+ Make sure again that the type of fuel oil is correct before you refuel. The wrong fuel oils (e.g.
gasoline) can cause a fire,

+ Be sure to stop the engine before fueling. If you spill fuel oil, carefully wipe the spillage.

+ Do not put oils or other flammable materials near the engine. They can burn and cause a fire.

Exhaust gas poisoning

+ Never cover or block the windows, air vents, fans or other ventilation devices in the engine
room.

+ Always maintain good ventilation in the engine room during operation. Breathing exhaust
gas is dangerous to your health.

Injury from rotating parts

+ Keep your hands, other body parts and clothing away from rotating parts {e.g. the front drive
shaft, V-belt or propeller shaft). If they are caught, injury can occur.

+ Stop the engine before inspection, unless operation is absolutely necessary.

+ Do not operate the engine without the cover of rotating parts.

+ Before you start the engine, make sure that no tools or rags are near the engine.

Precautions against noise
+ Put on ear protection {ear plugs) in the engine room to prevent hearing loss.
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Precautions against opening the cylinder block side cover
+ Do not open the cylinder block side cover when the engine is hot. Fresh air that flows into the
engine can cause an explosion.

Fires from electric shortcircuits

+ Always turn off the battery switch or detach the earth cable (-} before you inspect the electri-
cal system.
A short-circuit can cause a fire,

Alcohol and drugs

+ Never operate the engine while you are under the influence of alcohol or drugs. Never oper-
ate the engine when you feel ill or unwell. You may mishandle the engine, which could lead to
a serious accident or injury.

Ventilation of the battery area

+ Make sure that no flammable materials are near as the battery makes inflammable gas while
charging.

+ Make sure that the room has good airflow. it can explode.

Precautions against starting the engine

+ Make sure that nobody is near the engine.

+ lf someone is present, give a signal and make sure that the person is safe before you start the
engine.

+ Make sure that you remove the turning bar. Put it in the specified place. There is a risk of
injury.

A CAUTION
Precautions against burn injury

+ Make sure that you (e.g. your hands, body and clothing) do not touch the exhaust manifold,
exhaust pipes, turbocharger, air cooler or engine body. Be careful of burns. The entire engine
and each part are very hot.

Battery fluid

+ Be careful that the battery fluid does not get on your skin or in your eyes. The electrolyte is a
strong acid and can cause inflammations. If you come in contact with the battery fluid, wash
it off immediately with a lot of freshwater.




4 — FORYOQUR SAFETY

NOTICE

No modifications

To ensure safe engine operation, the fuel injection volume control and the engine speed control are sealed. If the
seal is removed, the engine life decreases very much. This is because of deterioration and increased wear on the
sliding and rotating parts of the engine. This can result in an increase of lubricating oil consumption and fuel
consumption, seizure of all parts and damage. Never remove a seal.

Removing a seal voids wamranty, even before the warranty is expired.

Regulation on NOx

Laws on maritime pollution and hazard prevention regulate the replacement of certain parts. The laws require that
you keep a record and the signature of personnel who replaces them. Qur professional service technicians have the
expertise and skills to help you with the necessary tasks.

Waste disposal
@ » Never dispose of waste liquids such as lubricating oil by dumping them into a sewer, river, lake or
% <9 ocean waters.
+ Put a container to catch any waste oil (e.g. lubricating oil) so that it does not spill into the sea.
+ Comply with relevant laws and/or regulations for the disposal of hazardous materials such coolant,
lubricating oil, fuel, filkers or batteries.

Use genuine parts
vanmas | Not using genuine parts may shorten the machine life or cause unexpected malfunction.
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Maintenance Precautions

Be sure to obey the maintenance precautions for safe maintenance.

Maintenance locations

Ventilate the room well.
+ Ventilate the room well when you operate the engine, weld the parts, remove the paint with
sandpaper and other works. Inhaling poisonous gas or dust is very harmful to the human

body.

A CAUTION
Light the room well
+ Light the work area sufficiently and safely. When you work in a dim area, use a portable
////// " \\\\\\ safety lamp. In such a case, use the lamp with the bulb covered with wire gauge. The bulb
may accidentally break and ignite the leaked oil.

Work in a spacious, flat location

+ The floor space of the workshop (location) where inspection and maintenance are conducted
must be spacious and flat without any holes. An unexpected accident including falling may
—_

occur.

Work in a clean, tidy location
+ Do not leave dust, oil, parts on the floor. An unexpected accident may occur.

appropriately inspected.

L]
Have fire extinguisher
n » Work with a fire extinguisher nearby in case of fire. Make sure that the fire extinguisher is
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Precautions against work

E

M %

Before you start work

+ Disconnect the power source. You can get burned or suffer an electric shock.
When you check the battery system, make sure that you disconnect the earth cable (-)
terminal.
You can cause a short circuit and a fire.

Do not get caught in the engine

+ Be careful that your body does not touch any rotating parts when you turn the flywheel.
Never put your hand into the cylinder block.

+ Make sure that you remove the turning bar from the flywheel after you finish your task. If you
start the engine with the turning bar attached, it can come off and cause fatal accident.

Work with sufficient holding and lifting conditions

+ Do not hold the engine with blocks or wood blocks. Never work while holding the engine
only with the jack. Be sure to use the specified metal fittings to lift and hold the engine to the
specified location. It can cause fatal accident.

+ When you work with heavy parts, use the specified tools and a safe wire rope.
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A CAUTION
Work with safe equipment and clothing

+ Put on the correct protective equipment for your task {e.g. helmet, work uniform and safety
shoes). Wear work uniform that fits your body. Wearing loose work uniform can cause fatal
accident including getting caught in the machine.

Battery fluid
+ Battery fluid is a strong acid and causes inflammation.

« If you get it on your skin or eyes, immediately flush the area with a lot of fresh water. Get
medical aid.

Work with correct tools

+ Use the appropriate tools for work. Use the tools with the correct size for loosening and tight-
ening the machine. Using the tools with the incorrect size may cause serious injury or dam-
age to the machine.

For the specified parts in the manual, be sure to tighten the bolts to the
specified torque.
+ Loosened or missing bolts may cause damage to the parts and accident.

Do not work in an unnatural posture
+ An unexpected injury may occur.

> b b o

When you use organic solvents
+ Organic solvent can turn into a gas easily. It is dangerous to breathe the gas. Make sure that
the area where you use this solvent has sufficient airflow.

» Highly-concentrated organic solvent can dissolve fats and oils and is absorbed by the skin.
This is dangerous. Put on protective gear when you use such a solvent.

NOTICE
Checks after work

+ All removed parts are installed again in their correct position.

+ All damaged parts are replaced.

+ Put back all tools (e.g. lifting gear and wires) to their correct location.

+ All lubricating oil is removed from the engine room.

+ The engine room is clean. Nothing prevents you from your routine work.

+ Before you start the engine, make sure that all parts are in a good condition.

+ Start the engine and look for leaks of fuel, lubricating oil, cooling water or air.

+ Start a load run and check that the engine performance is the same as before servicing. if you find an
unusual difference, immediately stop the engine. Adjust or repair the engine.

+ When the load run is finished, record the performance values and the contents of your servicing in the
engine log. (First finish the records, then report that you are finished with your work.)

+ Remove standing signboards. Contact all related personnel that you are finished with your work.
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Safety Labels (Warning Labels)

These are the locations of the safety labels (warning labels).

@ Carefully read all safety labels to prevent accidents.

@ Also, if you need to replace a part that has a label, make sure that you order the new part together with the label.

@ |f a safety label is dirty or missing: Find the part number and send an order for a new safety label to your YANMAR
sales agent. Attach the new safety label.

B Operation side
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Precautions for Lifting the Engine

Falling of the engine during its lifting is very dangerous if so happened. When you lift, obey the following precautions
to prevent an accident:

+ The specified license and certification are required for the lifting work depending on the lifting appliance
and load. The engine lifting work must be performed by certified personnel.

+ Check the engine lifting metal fittings and the mounting bolts for failure and damage before starting work.
If any problems are found, stop the work immediately and consult your YANMAR dealer or distributor.

+ Select the lifting tools including wire rope and shackle in accordance with the weight of heavy parts.

+ Adjust the length of the wire rope so that the engine does not lean to one side.

+ Inspect the lifting tools for failure and damage before starting work.

+ Make sure that the wire rope does not directly touch the engine or driven machine. Use a wooden block as
padding to protect them.

+ The tension of the wire rope changes depending on the lifting angle. Make sure that the lifting angle of the
wire rope is less than 60°.

+ When you use the marine gear not described in this operation manual, separate the engine from the
marine gear before lifting them.

+ Do not stand under or near the engine while lifting or moving the engine.

Less than 60 deg

For mass, refer to the specifications of the approval drawings.
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Engine Nameplate

The serial number of your engine is required when you request maintenance, repair or order a part. Have it ready
beforehand.

B Location of the engine nameplate
The engine nameplate is on the fuel injection pump side of the flywheel housing.

'~ ! [ "
O MODEL q e
CONT. SPEED OF CRAMSHAET rin MODEL
RATING KMV SpEER OF PROP, SHAET min'! REDUCTION RATIO
;TRSKED AHEAD ___ ASTERN____
ENGINE NO. MFG.No.
MEG. DATE
YANMAR
o YANMAR CO.LTD. o} () KANZAKI KOXYUKDKI MFB CO.LTD. (
L MADE IN JAPAN AN, MADE IN JAPAN '/

04823 2- 002D
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PRODUCT OVERVIEW

Principal Engine Specifications

Model Unit 6EY17TW
Type - Vertical, water-cooled, 4-cycle diesel engine
Combustion chamber - Direct injection
Ne. of cylinders - 6
Cylinder bore mm 170
Stroke mm 230
Displacement g 31.30
Compression ratio - 15.2
Specified engine rotation speed min! 1450 or 1405 {refer to the separate paper)
Direction of crankshaft rotation - Counterclockwise as viewed from the flywheel
Operation side - Left as viewed from the flywheel
Firing order - 1-4-2-6-3-5-1
Type of turbocharger - Exhaust gas turbocharger {with air cooler)
Type of cooling - Constant high temperature cooling (with freshwater cooler)
L . - Lubrication: Self-lubricating by integrated oil pump
Lubricating oil -
- Oil pan: wet sump

Type of starting - Electric start {cell motor)

Overall length mm 2008
Engine size Overall width mm 1305

Overall height mm 1882
Engine mass kg 3880

[Configuration of Cylinders]

COOOOD |
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Engine Component Names

B Operation side

Filler cap
{freshwater)

Dacompression

Bonnetl shaft

Cylinder head
Fuel injection pump
Governar

Start / Stop
handie

Fuel pressure
regulating valve

Altarnator

Cam case cover

Seawater pump

{Lub. oif}
Crankcase cover|

Flywheel
housing

2489992 - D1IEEDD

B Non-operation side

Turbocharger Exhaust outlet bend

Air filter
{turbocharger)

Exhaust manifold

Air caoler
Freshwater cooler

Fuel feed pump

Lub. oif pressure
control valve

Starter motor
Freshwater purmp
Qil pan drain plug il Py Lub. cit cacler

Lub. oil filtter
bypass filter

043334~ TTENTT
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B Longitudinal view

Fuel injection NoB No5  Nod
valve
Piston it nife
Piston pin 1

Cylinder finer rﬁﬁﬂ e

Cylinder head bolt

Exhaust valve
Intake valve

Fuel fifter I—[‘“ o
. U
"\!ﬂ‘ [Hl
Crankpin metal \P“‘ 2EC NN
Crankshaft = -’.m LI[D_:-‘_
SNA:

’ amff
o

I
}l\ﬂl:‘j

Damper /
Main bearing cap | I E

B Horizontal view

Main bearing metal

Crankshaft gear

Thrust metal

Q4 FEL-NCERNTL

Valve bridge

Turbocharger
Rocker arm
Valve bridge guide

Exhaust manifold
Cylinder head

Lub. oit cooler

Lub. oif
bypass filter

i :V—(Lub, oil filter

Lub. oit
suction pipe

Connecting rod boit

Balance weight

C4ISEG -TOTRDL
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Functions of Major Components

Fuel system

The fuel oil flows from the tank through the fuel-water separator (option), fuel feed pump, fuel filter, fuel injection
pump and fuel injection pipes into the fuel injection valve.
The collection pipe returns excess fuel oil from the fuel injection valve and the fuel injection pump to the fuel tank.

Fuel inlet T P Coc'!&gvalve)
w o Fuel feed pump
%« Fuel-water separator o
Fuel priming pump
Fuel filter

Leakage oil outlet

Fuel outiet bn;

/

Fuel injection pump

Fuel injection vaive

+ Equipments marked ¥ are optional and they are fitted to Rt 05076 S- 00BN

® Fuel feed pump
This mechanical fuel pump sends fuel oil to the fuel injection pump.

@ Fuel priming pump
This manual fuel pump sends fuel oil to the fuel injection pump. Use it when you release air from the fuel system.
Move the piston to send the fuel oil.

@ Fuel filter
This pump removes unwanted material from the fuel. Replace the filter at regular intervals before the internal ele-

ment gets clogged.

® Fuel-water separator (option)
This device separates water from fuel. Drain the excess water from the drain plug.
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Cooling water system

The cylinder and the cylinder head are cooled by a constant high-temperature freshwater cooling system (freshwater
circulation with indirect seawater cooling). This keeps the temperature of the cooling water nearly constant at any
engine load. Thus the engine performance is kept stable.

B Seawater system

The seawater pump sends seawater to the air cooler, the lubricating oil cooler and the freshwater cooler. Then it dis-
charges back into the sea. The seawater pump sends part of the seawater to the lubricating oil cooler for the marine
gear.

B Freshwater system

The freshwater pump sends freshwater to the cylinder block jacket. There it cools the cylinder, cylinder liner and cyl-
inder head. Then it flows through the exhaust manifold into the cooling water thermostat and returns to the freshwa-
ter pump from the freshwater tank. If the freshwater is warmer than the specified temperature, the thermostat sends
part of the freshwater to the freshwater cooler. This way, the freshwater temperature is automatically adjusted.

[ Lub. oil cooler
Freshwater pump

---'_--—I
T - Turbocharger

Seawater outlet

Ajr cooler

| i
Filler cap !id Exhaus“gas manifold & Lub.oil cooler of __—Seawater outlet
} the marine gesr
Freshwater coocler V -
O
Seawater inlet
No. 1 Seawater pump
Thermostat cyl.
@ Freshwater tank @ Seawater strainer (option)
This freshwater storage tank has a built-in freshwater This strainer separates and removes dirt from the sea-
cooler. The cooler uses seawater to cool the freshwa- water with a filter net. Do periodic inspections and
ter. clean the seawater strainer before its filter net gets
@ Filler cap clogged.
This is the cover of the water supply port on the top of ® Engine lubricating oil cooler
the freshwater tank. It has a pressure valve. This cooler cools the lubricating oil of the engine with
® Freshwater pump seawater.
This central pump sends freshwater to cool the engine. ® Lubricating oil cooler of the marine gear
The freshwater flows through the engine and cools it. This cooler cools the lubricating oil of the marine gear
Then it returns to the freshwater tank. with seawater.
® Seawater pump @ Anti-corrosive zinc
This rubber-impeller pump takes in seawater, sends it Anti-corrosive zinc is attached to the pipes of the sea-
to all coolers and returns it to the sea. water passages and the cooler and prevents the elec-

trical corrosion.
Check and replace the anti-corrosive zinc at regular

intervals,
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Lubricating device

The lubricating oil pump is a gear-type pump with a built-in relief valve. It is on the bottom of the cylinder block.
The lubricating oil pump compresses the lubricating oil and sends it through the cooler and the filter to the inside of
the engine.

A pressure control valve keeps the specified oil pressure. The oil cools all parts and returns to the oil gallery of the
cylinder block.

The lubricating oil filter is a cartridge-type paper element with a main filter and a bypass filter.

Mo 1 No.6
eyl cyl.
% Press.
control valve
' Turbochager
Lub oit filter
Thermoslal

'

Lub. oil—
bypass filtar \

Lub.oil pump

il pan Q50TT1-00BNAD

@ Engine lubricating oil filter
This filter removes small metal particles and carbon from the lubricating oil. Replace the filter (cartridge type) at reg-
ular intervals.

@ Engine lubricating oil bypass filter
This filter removes sludge and metal powder with the use of centrifugal force by constantly bypassing a small quan-
tity of lubricating oil. Replace the filter (cartridge type) at regular intervals.

@ Lubricating oil filter of the marine gear
This filter removes small metal particles from the lubricating oil. Inspect and replace the filter at regular intervals
before the internal element gets clogged.
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Intake/exhaust gas system

B Turbocharger
This air-feed device sends air to the combustion chamber. Exhaust gas turns the turbine and the blower. The turbo-
charger compresses the supply air and sends it to the combustion chamber.

B Air cooler
This cooler cools the air that comes from the turbocharger with seawater.

Electrical equipment

B Alternator
The alternator is driven by the V-belt. It creates electricity during operation and charges the battery.

B Starter
The starter is a DC motor for electric starting. It is powered by a battery.

Marine gear

B Marine gear

The marine gear uses the hydraulic multi-disc clutch to reduce the engine speed and transmits to the propeller shatt.
The marine gear switches from forward gear to reverse gear. It reduces the engine speed, disengages the propeller
shaft and switches its rotation into the desired direction (clockwise or counterclockwise).

B Trolling device
The trolling device slips the clutch to reduce the propeller speed.
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Control System

The control system is the main control for engine operation.

Gauge panel (instrument panel specifications)

The gauge panel is in the control room, separate from the engine. You can remotely start and stop the engine and
monitor its condition with the following instruments and alarm devices.

4 A

4
5\

ﬂ Boost pressure meter

The boost pressure meter indicates the pressure of the
air that flows to the combustion chamber.

Monitor the condition of the turbocharger to prevent
accidents.

B3 Engine lubricating oil pressure meter
This meter indicates the pressure of the engine lubri-
cating oil.

The red range on the scale indicates dangerous condi-
tions.

Monitor the condition of engine lubrication to prevent
accidents.

B} Freshwater temperature meter

The cooling water temperature meter shows the fresh-
water temperature.

The red range on the scale indicates dangerous condi-
tions.

Monitor the condition of the engine temperature to pre-
vent defects.

3 Tachometer

The tachometer indicates the rotation speed of the
engine.

You can monitor load conditions and speed.
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B Hourmeter

The hourmeter indicates the total time of engine opera-
tion.

Use it to schedule periodic inspections accordingly.

B Buzzer stop switch
This switch momentarily stops the buzzer sound.
Cnly turn off the buzzer when you investigate a defect.

Light switch
This is the light switch for the gauge panel.

B) Engine stop button

This red button stops the engine. It is above the starter
switch. If you push the engine stop button, the stop
device actuates and the engine stops.

Press down the button until the engine comes to a
complete stop.

E) Starter switch

Three-step rotary switch The key switch starts the
engine.

OFF : This is the stop position.
The electric system of the engine is cut
off.

ON : This is the position during engine oper-
ation.

The instruments and alanms are on.
START : Start the engine.
This starts the engine. After the engine
starts and you release the key, it goes
back to ON automatically.
GLOW : Turn on the air heater.
Increases the temperature of the
intake air before engine start to assist
an engine start in cold climate.

* You can only start the engine when the clutch lever
is in neutral. A safety device prevents the engine
from starting.

* You cannot stop the engine with the starter switch.

BUIZER ILLUNE,
STOP oM

LR NS RO

. Before starting
Alrg(;.‘jitef OFF oN During operation

\(,-""' il Release your hand
OFF '\when the engine starts
GLOW. - .ON >/St3 "

ARGNNE - N4EGL
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+ The air heater pre-heats the intake air warmer when
in cold operating conditions. This makes the engine
start easier.

Be sure to start the engine within 1 minute after
switching to the GLOW position.

If you start the engine without switching to the
GLOW position, the air heater will not turn on.

{8 Alarm buzzers
The alarm buzzers repeatedly make an alarm sound

when an alarm lamp comes on. Only the charge lamp [ £ & l : ]
and the oil filter clogging alarm lamp do not start the BATTERY CVATER OWATER  LUB.OIL
alarm buzzer. CHARGE  TEMP  PHEBS.  LEVEL  FILTER
@ At a5

If a defect occurs, an alarm lamp will indicate the o P TEMP

defective device.

O0ieEE-01X
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Alarm devices

If a defect occurs during operation, an alarm buzzer and alarm lamp operates.

Ty

BATTERY
CHARBE

GHNGERE-GLE

PRESS.

HNGGAE 01K

LUB.OIL
FILTER

ANGGAY -01X

GINOSE-GLY

Charge lamp

The lamp indicates a low battery charge.
The alarm buzzer does not sound. Check
the alternator for defects.

Engine lubrication oil pressure alarm
lamp

This lamp indicates that the pressure of the
engine lubricating cil is low. If the engine
continues to operate, it will run out of oil
and seizure will occur. Check the level of
the lubricating oil and refill if necessary.

Engine lubricating oil filter clogging alarm
lamp

This lamp indicates ¢clogging of the lubricat-
ing oil filter. The alarm buzzer does not
sound. Replace the filter element.

Engine lubricating oil temperature alarm
lamp

This lamp indicates that the temperature of
the lubricating oil is too high. If the engine
continues to operate, it will overheat and
seizure will occur. Check the seawater cool-
ing system for defects.

B Normal operation of alarm devices
If the engine runs out of water or lubricating oil and the instruments or alarms are defective, it is not possible to pre-
vent accidents. Apart from accidents, wrong operation or malfunctions can result.

Be sure to check that the alarm devices operate normally before and after you start the engine.

You can determine whether the electronic circuits for the buzzers and lamps operate normally.

If the alarm devices operate as follows, they operate correctly. Ifthey do not operate correctly, consult your YANMAR
dealer or distributor.

B
==

C.WATER
TEMP

CIGEY -0 LY

OO00I6 -1

ARGGAE 01K

Freshwater temperature alarm lamp
This lamp indicates that the freshwater is
too hot. If the engine continues to operate,
it will overheat and seizure will occur.
Check the load condition and the freshwa-
ter cooling system for defects.

Freshwater quantity alarm lamp

This lamp indicates a low level of freshwa-
ter in the freshwater tank. If the engine con-
tinues to operate, it will overheat and
damage will occur. Check the freshwater
quantity. Check the freshwater system for
defects.

Clutch lubricating oil pressure alarm
lamp

This lamp indicates low lubricating oil pres-
sure. Ifthe engine continues to operate, it
will run out of oil and seizure will ocour.
Check the level of the lubricating oil of the
marine gear and refill if necessary.

. . Before starting After starting
Operation of starter switch OFF—ON START—ON
Alarm buzzers Buzzer sounds Buzzer stops
Alarm lamps
Charge lamp Continuously lit OFF
Freshwater temperature Tempararily lit OFF
Engine lubricating oil pressure Temporarily lit OFF
Clutch lubricating oil pressure Temporarily lit OFF
Freshwater level Tempararily lit OFF
Clogged lubricating oil fitter Temporarily lit OFF
Engine lubricating cil temperature Temporarily lit OFF
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Starter

There are two starting devices: the electric starter and the air starter (option).
Both types can be operated locally, remotely or automatically (option).

B Electric start
The electric start system has a battery, battery switch, starting motor and starter switch. Turn the starter switch on
the instrument panel in the control cabin to start the motor. The altemator recharges the batteries.

Starter switch
Starter relay .
CMi1b Charge lamp
CMz
5
Epr-
Alternator
Starting motor 5
il C
i
B
E GE

6 Ob—{0 Blilox)
Baltery switch
Battery
HEZ LR e
B Air start (option)

The air starting system has an air reservoir, pressure regulating valve, air filter, quick valve (starting valve), oiler, air
starter and silencer. Compressed air flows from the air reservoir. The reducing valve decreases the pressure of the

air. The filter cleans the air.
When the quick valve (starting valve) opens, the oiler mixes lubricating oil into the low pressure air. The air drives the

air starter and discharges through the silencer.

Quick valve
(Starling valve for manual starl.}

Air reservoir

—@J« —@Q

. From the air
\ Airfittey  RieGUIating valve compressor

I Air starter Solenoid valve for
remote start,

—

—[ Sitencer :l 6732225 -BIENOL
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Navigation control system

The governor lever and the clutch lever (to switch from
forward to reverse) on the engine side are connected
via the respective cables to the remote controller
heads.

If you use a different type of remote controller that var-
ies from the one below, obey all instructions in its oper-
ation manual.

B 2-handle remote controller head

The controller has one handle for the governor and
one handle for the clutch. The right handle is the gov-
emor handle. It adjusts the engine speed.

The left handle is the clutch handle. It disengages the
propeller shaft and changes the direction of move-
ment.

® Governor handle

Cn the handle, H is for high speed, L is for low speed.
The movement of the handle from minimum speed to
maximum speed is locked.

To unlock the handle, loosen the handle grip by turning
it counterclockwise.

To lock the handle, tighten the handle grip by tuming it
clockwise.,

The governor lever can only move between a certain

minimum and maximum engine speed. This range is

limited by bolts.

The maximum speed bolt is sealed. Do not remove it.

® Clutch handle

AHEAD is for forward movement, N is neutral, and
ASTERN is for reverse movement.

When you start the engine, set it to N (neutral).

B Clutch neutral switch

The clutch lever on the clutch side has the neutral
switch as a safety device. It starts the engine with the
clutch handle in the neutral position.

J

- % Neutral switch

Clutch lever

H3GE1C- N

-OZEC

Ll
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H Trolling handle {option)
The trolling handle is a 1-handle remote controller Loosen
head. H (high speed)
On the handle, H is for high speed (regular cruise Normat cruising
mode), L is for low speed (trolling mode).

To unlock the trolling handle, turn the grip counter-
clockwise. To lock the trolling handle, turn the grip
clockwise.

GEANLL-0E

B Trolling dial
(Electronic trolling available as an
option)
The trolling dial adjusts the propeller speed during troll-
ing.
Direct-coupled is for direct-coupled operation, direct-
coupled side is for high speed, SLOW side is for slow
speed.

Direct-coupled

HEOATE-N1IEHND

B 1st/2nd gear switch

(YXH2-500 marine gear option)
Use the 1st/2nd gear switch in the control room to
operate the reduction ratio solenoid valve.
The 1st gear switch is for the high speed side (cruise 2nd """ 151
mode), the 2nd gear switch is for the low speed side
(trawl mode).

-

Chenga (aar B1a Meme Gaar
anin @ gaatch In fha nowual
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FUEL OIL, LUBRICATING OIL & COOLING
WATER

Fuel Oil

B Selection of the Fuel Oil

+ Only use the specified fuel oils. Other fuel oils can cause bad performance and malfunctions.

» Do not use fuel oil that is contaminated with water or dirt. The fuel injection system has many precision parts.
They can malfunction if contaminated.

Appropriate fuel oils are:
« M.D.O. (JIS K-2203 class 1, type 2 equivalent).
« Diesel fuel (JIS K-2204 type 2 equivalent).

Recommended properties of M.D.O. or equivalent fuel oils

Fuel properties are highly uncertain and the specifications cover a wide range. Refer to this table for the recom-
mended properties of fuel oil.

Kinematic .
viscosity | Cetane . Residue Ash content Sultur Water . Density
2 Pour point carbon content content | Flash point
mm?/s number {Mass) ;
(Mass) (Mass) (Capacity)
40°C 15°C
-10°C 1.0 % 0.1% 60 °C 900
2.0to 11.0 | 45 ormore or 0.3%orless | 0.01 % orless o or °or or or
less less less more lower

Diesel fuel
Use diesel fuel of JIS K2204 or equivalent.
Diesel fuel is categorized into different types depending on the pour point.

It gets thicker and does not circulate well at low temperatures. Make sure that you choose a type that is appropriate
for the outdoor air temperature.

Diesel fuel types and outdoor air temperature

Qutdoor air temperature: -5°C or higher: Diesel fuel No. 2
-15°C or higher: Fuel oil No.3
-25°C or higher: Fuel oil No.3 special
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Lubricating Oil

» Only use the specified lubricating oil. A different oil results in seizure of engine parts and irregular wear, and short-
ens the engine life.

+ Avoid using a lubricating oil with a high total base number (T.B.N.) together with a fuel oil with low sulfur content.
The additives in the lubricating oil (calcium carbonate) cause carbon residue on the top of the piston and the com-
bustion chamber. This results in shortening the engine life and causing the engine failures. Use the appropriate
fuel ail.

+ Do not mix different lubricating oils.

B Selection of engine lubricating oil

Recommended lubricating oils: choose lubricating oil with an API quality classification service grade of CE or CD
and an SAE viscosity of 40.

Viscosity Specific Flash point Pour boint Kinematic viscosity mm?/s Viscogity | Base number
(SAE) gravity (open type) P 40°C 100°C index {mgKOH/g}
40 0.893 240°Cormore [-7.5°Corless| 140to 155 1410 15.5 96 to 110 9to 15

The commonly sold lubricating oil brands with an API service grade of CE or CD are indicated.

Company name Product name Company name Product name
YANMAR MARINE SUPER OIL
Genuine YANMAR oil oil 40 COSMO OIL COSMO MARINE SUPER 40
IDEMITSU KOSAN DAPHNE MARINE OIL S$X40 SHOWA SHELL GADINIA OIL 40
EXXON MOBIL Mobilgard 412 BP BP ENERGOL DS3-154
GYOREN OIL TAIRYO SUPER 40 FUJI KOSAN FUKKOL MARINE 412
CHEVRON DELO 1000 MARINE 40

JX Ni Qil & E MARINE T104

PPN I & ENergy (CALTEX, TEXACO) TARO 12 XD 40

) MCL40 CASTROL MHP154

TOTAL Lubmarine DISOLA M4015 CASTROL SEAMAX EXTRA 40

KYGNUS OIL KYGNUS MARINE DX40

NOTICE

* To lubricate the governor, use an oil that is equivalent to the oils listed above. Do not mix it with oils by other man-
ufacturers.

« When you replace the lubricating oil, carefully remove all unwanted material that collected in the filter, lubricating
oil cooler and oil pan.

+ Use the YANMAR marine gear lubricating oil with a viscosity of SAE 40 and API service grade of CE or CD.

B Selection of lubricating oil for the air starter (option)
For engines with an air starter, select a lubricating oil for the oiler based on the ambient temperature.

Ambient temperature Lubricating oil in use

E.g. Turbine oil #90

5°Cto60°C Turbine oil, category 1, ISO VG 32 ) ) .
° gory {spindle oil not applicable)

E.g. Refrigerating machine oil class 90

-15° +5° Refri ti hi il, cat 1, ISOVG15
15°Cto+5°C efrigerating machine oil, category 1, (spindle oil not applicable)
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B Handling lubricating oil

» Be careful to avoid burns when you handle lubricating oil inside the engine immediately after engine stop.

+ Wear safety goggles and rubber gloves if there is a risk that lubricating oil gets into your eyes or on your skin.

+ If lubricating oil contacts the eyes or skin, flush the affected area with clean water. It can cause inflammation. If
there are any irregular reactions, go to a doctor.

» The disposal of waste oil is regulated by law. Dispose waste oil correctly according to the law. If you are uncertain
how to correctly dispose of oil, contact the seller.

Filling the lubricating oil {where and how much)

Where to fill the lubrication oil Filling amount (&)

To the bottom line of the oil dipstick 132
Qil pan ; ; — total 200
from bottom line to the top line of the oil dipstick 68
Governor (before the first start and after disassembly) 0.8
Lubricating oil cooler, filter and piping Approx. 26
Marine gear case YXH(2)-500: 22
g YXH-500L : 45

Locations for oil filling and oil check (P34 [Filling the engine lubricating oil])

Degradation check interval

Do the check approximately every 100 hours or if you think that the water or fuel is contaminated with a substance
that can cause degradation of the lubricating oil. Adjust the analysis interval depending on the rate of degradation.

Measurement method {guideline)

Cld lubricating oil suffers from contamination and degradation. Qil control and purifying methods may not be able to
restore the oil to the comrect condition.

In that case, fully replace the lubricating oil.

Make your own decision when you schedule and perform oil changes. Consider not only the time, but also the oper-
ating conditions of the engine. Ask your lubricating oil supplier to make an analysis of the lubricating oil. Ask for a
decision whether you can continue to use the oil or not. Ask the lubricating oil maker for a spot test kit. Use it to find
the remaining total base number, degree of contamination and cleaning dispersion.

If you cannot make a decision, replace the oil with new oil after approximately 250 hours.

If auxiliary lubricating oil tanks are installed (in addition to the oil pan) and a capacity of 1.38 2/kW is kept, we recom-
mend that you replace with new oil after approximately 1500 hours.

Oil control standards for the diesel engine crankcase

Item Unit Control standards Usage limit

Flash point {(PM method) °C > 180 140
Viscosity change (40 "C) mm?/s (cSt) New oil within 215 % New oil £ 256 %
Water content vol % < 0.1 0.2
N-pentane insoluble content (A method) mass % <15 20
Toluene insoluble matter (A method) mass % <15 2.0
vt e oo -
Total base number HCl method KOM/ >3.0 1.0
(TB.N.) HCIO, methed ™ ’ > 6.0 4.0
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Freshwater Cooling Water

« Do not use hard water.
If you use hard water, scale collects in the water chambers such as cylinder head and cylinder water jackets and

cause overheating.
« Using only freshwater causes scale and rust in the water system. This impedes cooling. Add Long Life Coolant.
» Long Life Coolant has an effect to prevent rust and can be used throughout the year.
Use Long Life Coolant in cold conditions. If you do not, the freshwater freezes, expands and causes damage to
the water system of the engine.

B Freshwater
Be sure to use clean, soft water (e.g. tap water) as freshwater.

Water quality for freshwater

pH (25°C) 6510 8.0 Ammonium ion (NH,4*) 0.05 ppmor less
Total hardness {CaCOj3) <100 ppm Sulfate ion (3042-) < 100 ppm
Chloride ion (CI") concentra- <100 ppm Evaporation residue < 400 ppm

M alkalinity 100 ppm or less

B Long Life Coolant (LLC)

Be sure to add a Long Life Coolant to the freshwater,

Recommended Long Life Coolant: Yanmar Genuine Long Life Coolant (Product Name: Royal Freeze)

» Yanmar Genuine Long Life Coolant has an effect to prevent rust and can be used throughout the year.
» The mixture ratio must be between 30% and 55% and is determined by the minimum air temperature.

« If the Long Life Coolant mixture is too thin, damage or rust can occur when the temperature decreases.
» If Long Life Coolant is too thick, the cooling becomes less effective.

Minimum temperature -15°C or more =20 °C -25°C -30°C
Mixture ratio 30 % 35 % 40 % 45 %

Select a commercial Long Life Coolant with a quality that is equivalent to Yanmar Genuine Long Life Coolant or bet-
ter.

NOTICE

* This engine has aluminum materials. Do not use Long Life Coolant with ingredients that cause corrosion on alumi-
num. They cause corrosion on the aluminum used in the engine.
+ Do not mix different brands or types of Long Life Coolant. Mixing decreases the cooling effect and causes corro-

sion.
« If you use a commercial Long Life Coolant, obey the manufacturer's instruction manual for the mixture ratio and

replacement periods.
+ Do not use commercial corrosion inhibitors (including Royal Cabiruston). Their properties are uncertain and they

can cause corrosion of the aluminum material.
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B Rust inhibitor
Use a rust inhibitor that does not cause damage to aluminum and copper materials and that is environmentally com-

pliant.
This engine has aluminum materials. Use the following rust inhibitor or equivalent.

Product brands

Brand Seller Remarks
YANMAR Royal Freeze YANMAR SANGYO
Olgard C-601 Organo Co., Ltd. Contact the sales agent of the rust inhibitor for
Kurilex L-501 Kurita Industries Co., Ltd. information on use and handling.
Nalfleet 9-111 NALCO Japan Co., Ltd.

» Obey the operation manual of the rust inhibitor when you use it.
« We recommend that you fully replace the cooling water (with rust inhibitor) at regular intervals. This is a simple
method to control the concentration of the cooling water.

A\ CAUTION
+ Rust inhibitors are water treatment chemicals for industrial use. Do not use them in the drinking water

system.
* When you work with rust inhibitors, put on rubber gloves and a gauze mask. Avoid contact with your

hands or other body parts.
« If rust inhibitor comes in contact with your skin or eyes, wash the area thoroughly with fresh water.

If the area has an irregular reaction after you wash it, get medical aid.

NOTICE

+ Do not discharge cooling water with rust inhibitor into the sea or rivers. This can cause environmental pollution.
How to discharge waste liquids is stipulated by law. Treat the rust inhibitor according to the instructions by the

manufacturer.
» Do not mix different brands. (If you must mix different brands of rust inhibitor, consult your rust inhibitor supplier.)
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OPERATION

Operation Preparation

Before you operate the engine for the first time after
installation, a scheduled inspection and maintenance,
or a long rest, do the checks that follow.
Regarding details, consult your YANMAR dealer or dis-
tributor,
+ Make sure that there are no unwanted parts or tools
inside or near the engine.
« Make sure that all parts are correctly tightened.
» Measure the deflection of the crankshaft.
+ Check the starter.
Electric starter: Make sure that the battery for start-
ing has enough voltage.
Air starter: Check the pressure of the air res-
ervoir. Drain the air reservoir.
Fill the oiler.

Refilling the fuel oil

® Fill the tank with clean fuel that is free of water and
dirt.

& When you fill from a barrel, let the barrel rest for one
day or more. This allows dirt to settle. Fill from the
top of the barrel.

® When you fill from a daily tank, let the fuel oil rest for
one day or more after filling it from the storage tank
to the daily tank.

& Refill fuel oil sufficiently to avoid running out of fuel
oil during operation.
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Bleeding the fuel system

If air enters the fuel system, the fuel injection pump
does not work correctly.
Bleed the fuel system and obey the procedure that fol-
lows when:
* You fill fuel oil to the fuel tank for the first time.
* You do maintenance of the fuel system (e.g.
servicing the fuel filter).
* The fuel oil has run out.
» The engine does not start.
1.Check the oil level in the fuel tank and open the
hull-mounted fuel cock (or valve).
2.Loosen the air vent plug {(or valve) on the top of the
fuel filter for 2 to 3 turns.

3.Fill the fuel with the fuel priming pump.
1-The knob of the priming pump rises when you
turn it counterclockwise.
2-Press the knob manually. Repeat the motion.
4.Fuel oil with air bubbles comes out of the air vent
bolt plug hole on the top of the fuel filter. When air
bubbles disappear, tighten the air vent plug.

ﬁl:} Loosen

GaA BRI - GOEROO

a Repeat the




5.Bleed the fuel main pipe and the fuel injection
pump in the same manner. Bleed all cylinders of
the fuel injection pump.

1-Loosen the air vent plug 3 of the fuel main pipe
for 2 to 3 turns.

2- Operate the fuel priming pump to send the fuel
oil. Fuel oil with air bubbles will come out of the
air vent bolt plug hole.

3-When air bubbles disappear, tighten the air
vent plug.

4- Loosen the air vent plug 4 of the fuel injection
pump for 2 to 3 turns. Bleed all cylinders in the
same procedure as the fuel main pipe.

8. Cbey this procedure to check that the air is
released from the fuel injection pump.

1- Set the start/stop handle to RUN.

2-Remove the stopper 1. Set the decompression
shaft 2 to the DECOMP position with a wrench.

3- Loosen the cap nut (on the fuel injection pump
side) of the fuel injection pipe.

4-Tum the flywheel. Make sure that fuel oil
comes out of all cylinders.

8- If there is a fuel injection pump that does not
release fuel oil, the air is not released. Loosen
the air vent plug of the fuel injection pump of
that cylinder again. Operate the fuel priming
pump to send the fuel oil. Fuel oil with air bub-
bles comes out of the air vent bolt plug hole.
When air bubbles no longer come out, tighten
the air vent plug.

7. Tighten the cap nut of the fuel injection pipe. Tum
the flywheel for 3 to 5 tums.

8. Move the start/stop handle to STOP. Turn the fly-
wheel for 3 to 6 turns. Make sure that the fuel injec-
tion valves make no injection sound.

9. After you discharge air from the tank, screw the
fuel priming pump knob tight clockwise while
pressing it down.

10. Set the decompression shaft 2 to the RUN position
with a wrench. Install the stopper 1.
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Filling the engine lubricating oil

Obey this procedure when you fill the engine lubricat-
ing oil.
1.Check that the engine is at a complete stop.
2.Remove the cap 1 on the yellow filler port attached
to the oil pan.
3. Fill with lubricating oil to the upper line of the dip-
stick 2.
1-Remove the dipstick.

2-Wipe off the oil on the gauge with a clean cloth.

3-Fully insert and remove the dipstick again.

4- Make sure that the oil level is between the
upper and lower lines on the dipstick. If neces-
sary, fill with lubricating oil to the upper line on
the dipstick.

Do not fill oil over the upper line of the dipstick.

Engine lubricating oil capacity ‘ 2002

5-Fully insert the dipstick.
6- Install the cap of the filler port.

A4 5565 - HIENG 2

Filling the lubricating oil of the hydraulic governor

Obey this procedure when you fill the lubricating oil to
the governor.
1.Check that the engine is at a complete stop.
2.Remove the breather 1 as shown in the figure on
the right and fill the lubricating oil.
3.Check that the oil level is a littler higher than the
center of the level gauge 2.

Lubricating oil capacity 0.828

4. Install the breather.
5.You can drain the overfilled lubricating oil from the
drain plug 3.
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Filling the lubricating oil of the marine gear

Obey this procedure when you fill the lubricating oil of
the marine gear.
1.Check that the engine is at a complete stop.
2.Remove the breather cap 1 of the filler port on the
top of the marine gear.
3. Fill with lubricating oil to the upper line of the dip-
stick 2.

1-Remove the dipstick.

2-Wipe off the oil on the gauge with a clean cloth.

3-Fully insert and remove the dipstick again.

4- Make sure that the oil level is between the
upper and lower lines on the dipstick. If neces-
sary, fill with lubricating oil to the upper line on
the dipstick.

Do not fill oil over the upper line of the dipstick.

YXH-500 220
YXH2-500 222
YXH-500L 45¢

Marine gear
Lubricating oil capacity

4. Fully insert the dipstick 2.
5. Install the breather cap of the filler port.

Filling the oiler lubricating oil for the air starter (option)

Obey these instructions when you fill the oiler lubricat-
ing oil for the air starter.
1.Remove the filler plug.
2. Fill with lubricating oil to the top line (full) on the oil
level meter.
3.Install the filler plug.

NETLIE-GNOL
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Priming of the lubricating oil

1. Remove the bonnet and cylinder block side cover.

2.Remove the stopper 1 from all cylinders. Set the
decompression shaft 2 to the DECOMP position.
Use a wrench to operate the decompression
shaft.

";- s 3 : Ill
I ' i r] .l!
DECOMP

oman e |
(RUN position) qu

3. Turn the flywheel of the engine. Make sure that
these parts have enough oil: part A of the rocker
amm of the intake/exhaust valves, piston cooling
nozzle and crank pin.

4. After you prime the lubricating oil, install and
tighten the bonnet and cylinder block side cover.

5. Return the decompression shaft 2 of all cylinders
to the DRIVE position.

8. Install the stopper 1. Check that the O mark posi-
tion is aligned with the decompression shaft 2.

QEIGLS -G
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Filling freshwater

Obey these instructions when you fill the freshwater.
1.Check that the engine is at a complete stop.
2.Remove the filler cap of the freshwater cooler. Fill it BB Loosen i?/

with water to the upper line of the level gauge. --ﬂﬁghtenﬁff
3.Check for leaks in all parts. _‘ |
4. After you fill the water, close the filler cap in the
clockwise direction. Make sure that you fully close
it.

¥

Freshwater capacity 858

1.Close the seawater drain cock of the lubricating oil
cooler of the marine gear.

2.Check that the bolts on the side cover of the sea-
water pump are tight.

A BEE - GOHNG
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Lubricating engine components

B Governor link
Manually lubricate the area around the governor link.
Make sure that it moves easily.

N N

L

oL
i

=i

B Remote control lever
Apply oil to the ball joints of the remote control cables.

B Rocker arm
Apply oil to the rocker arm.
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Rechecking the Quantity of Lubricating Oil and
Freshwater

Do a test run of the engine when: You fill the engine
with engine lubricating oil, marine gear lubricating oil or
freshwater for the first time. You change or refill any of
these liquids.

Stop the engine and wait for approximately 5 minutes.
Then check the lubricating oil level and cooling water
level again.

During the test run of the engine, lubricating oil and
freshwater flow through the engine. Thus oil and water
levels decrease. Refill lubricating oil and freshwater to
the original levels.

+ Refill the engine lubricating oil (P34 [Filling the
engine lubricating oil])

« Refill the lubricating oil of the marine gear (P35 [Fill-
ing the lubricating oil of the marine gear])

+ Fill freshwater (P37 [Filling freshwater])
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Inspection before Engine Start

Do these checks before engine start.

Visual inspection of the engine

Check the following and make sure that there are no
defects. If you find a defect, do not start the engine.
Consult your YANMAR dealer or distributor.

» Check for oil leaks from the lubricating oil system.
» Check for fuel oil leaks from the fuel system.

+ Check for water leaks (seawater and freshwater)

from the cooling water system.

» Check for gas leaks from the exhaust pipe.

» Check parts for damage and chippings.

+ Check for loose or missing bolts.

+ Check for loose or missing wire ends.

Checking and refilling the fuel oil

* Drain the fuel tank.

» Open the drain cock (or plug) of the fuel filter No.1
{hull-mounted) and drain them.

» Check the fuel level inside the tank. If necessary,
refill with fuel oil.

« Refill fuel il sufficiently to avoid running out of fuel
oil during operation.

» Open the fuel cock (valve) on the fuel tank.

* Bleed air from the fuel system if: You removed parts
of the fuel system, e.g. the fuel filter. Refer to P32
[Bleeding the fuel system] for instiuctions on how to
bleed air from the fuel system.

Checking and refilling the engine lubricating oil

Check and refill engine lubricating oil before engine
start. The lubricating oil level fluctuates after engine
start. This makes it difficult to read the correct oil level.
Check the level of the engine lubricating oil with the
dipstick 2.

Make sure that the oil level is between the upper and
lower lines on the dipstick. If necessary, fill with lubri-
cating oil to the upper line on the dipstick.
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Checking and refilling the hydraulic governor lubricating oil

Check and refill the hydraulic governor lubricating oil -
before engine start. The lubricating oil level fluctuates
after engine start. This makes it difficult to read the cor-
rect oil level.

Check that the oil level is a littler higher than the center
of the level gauge 2. If necessary, remove the breather
1 and fill the lubricating oil.

Checking and refilling the marine gear lubricating oil

Check and refill the marine gear lubricating oil before
engine start. The lubricating oil level fluctuates after
engine start. This makes it difficult to read the correct
oil level.

Check the level of the marine gear lubricating oil with
the dipstick 2.

Make sure that the oil level is between the upper and
lower lines on the dipstick. If necessary, fill the lubricat-
ing oil from the breather cap 1 of the filler port to the
upper line on the dipstick.
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Checking and refilling the freshwater

Always check and refill the freshwater before engine I

start, when the engine is cold. EB Loosen éﬁf
1. Inspect the water level of the freshwater cooler. S
— E Tighten 3|
Make sure that the water level is between the € COus b

upper and lower lines.

2.If necessary, remove the filler cap of the freshwater
cooler. Fill it with water to the upper line.

3. After you fill the water, close the filler cap in the
clockwise direction. Make sure that you fully close
it.

If freshwater is frequently insufficient or a defect DN N
occurs in the freshwater system with the water level of LAY i 2T e veman
the freshwater cooler unchanged, consult your YAN-

MAR dealer or distributor.

c
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Inspecting the starting system

1.Make sure that the terminals of all electric wiring
are correctly connected. Make sure that they are
tight.

2.Make sure that the battery is charged. Charge it if
necessary.

3. Move the starter switch 1 to ON (turn it one step
clockwise). Make sure that the charging lamp 2
comes on (standard wiring).

4, Move the starter switch of the remote instrument
panel to ON. Make sure that the charging lamp
comes on.

GEHLE A - GO
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Water hammer prevention inspection

Before the first engine start after installation or a long
engine stop, examine the inside of the cylinder for
water or fuel. Obey the instructions that follow.

1. Remove the stopper 1 from all cylinders. Turn the
decompression shaft 2 to the DECOMP side. Turn
the flywheel until cylinder No. 1 is in a position of
25° before the top of compression.

2.Move only the decompression shaft of cylinder No,
1 in the RUN position. Slowly turn the flywheel.

If you can turn to the top of the compression with-
out feeling a bump, the cylinder is not defective.
3.Do the same check on all cylinders in firing order. —

4.If you feel a bump and cannot turn to the top of [ ‘ ‘l

gy A
compression, that cylinder is defective. Disassem- (RUN p‘gs?t}j:}_‘:i@( g
ble the cylinder head, find the cause and repair it. ‘ ‘
5.Return the decompression shaft 2 of all cylinders
to the RUN side. Install the stopper 1.




44 —— OPERATION

Inspecting the remote control devices

Check, adjust (P83 [Inspecting and adjusting the
remote control cables])
1. Fully move the speed control lever of the machine
side governor to INCREASE.
2.Fully move the handle of the remote control head
(hox side) to INCREASE.
3.Connect the remote control cable.
4. Screw in the stroke adjustment screw of the control
head by approximately 1 tum.

NOTICE

If the stopper on the machine side governor is
controlled first and the remote control head lever is
actuated, the shaft of the governor speed control
lever will bend. This causes a malfunction.

Gaovernor handle

5.Connect the remote control cable of the clutch to
the most outward position inside the control head.

8. Check that the clutch lever on the machine side
moves correctly to the comresponding position
when you put the clutch handle to AHEAD (for-
ward) , N (neutral) or ASTERN (reverse).
Make sure that the lights for AHEAD (forward), N
(neutral) and ASTERN (reverse) come on {only if
the engine has a lamp display).

After you adjust the remote control, move:

* The governor handle in the L (low speed)
position

+ The clutch handle in the N (neutral) position.
If you do not do this, the vessel can move
suddenly at engine start.

7.Inspect that the governor handle, the clutch handle
and the trolling handle (option) move easily.
If not, lubricate the ball joint of the remote control
cable and the shaft of the remote control lever.
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Checking the instruments and alarm devices

Be sure to check that the instruments and alarm o - -\
devices operate normally before and after you start the '
engine.

Itis not possible to prevent accidents if the instruments
or alarms are defective. Apart from accidents, wrong
operation or malfunctions can result. If they do not B Py e
operate correctly, consult your YANMAR dealer or dis-
tiibutor.

Preparing fuel oil, lubricating oil and freshwater in reserve

Prepare fuel for the day's operation. Always keep an
reserve of lubricating oil and freshwater on board (at least
one refill), for the case of an emergency.

Inspecting the air starting system (option)

Make sure that the air pressure in the air reservoir and
the set pressure in the reducing valve are at the speci-

fied value.

Air pressure in the 2.45 MPa to
air reservoir: 2.94 MPa
Set pressure in the reducing 0.69 MPa to
valve 0.97 MPa

Make sure that the lubricating oil of the oiler for air
starter is between the top and bottom lines on the
scale of the oil level gauge.

If necessary, remove the filler plug and fill with lubricat-
ing oil to the top line.
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Starting the Engine

When you start the engine after overhaul or a long
engine stop, do it from the engine side (even on
remote control engines).

Running-in operation

Do a run-in operation when you start the engine for the
first time after installation or after overhaul. This opera-
tion is not necessary in normal starting.

1. Start at approximately 600 min™'. Increase to the
rated engine speed in steps of 100 min~! every 10
minutes. Do it without load.

2. After the no-load operation, do load operations in
the sequence of 25 %, 50 %, 75 % and 100 %.

NOTICE

Quickly increase the engine speed if torsional
vibration occurs.




Engine side start operation

B Electric start
1. Move the battery switch to ON.

2.Check that the stopper 1 is installed in all cylinders
and the decompression shaft 2 is in the RUN posi-
tion.

3. Make sure that the start/stop handle is set to RUN.
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Battery switch

Do

A5 2145 -0 IENGH

“0"mark“gﬁ/;_
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4. Move the govemor handle until the pointer on the
speed control shaft of the governor points to "2" on
the scale.

5.Before you operate the starter switch, make sure
that the clutch lever of the marine gear is set to
NEUTRAL.

6. Move the key of the starter switch (optional engine
installation) to START (2 steps in clockwise direc-
tion).

7.After the engine turns and ignition occurs (rotation
increases), release the starter key. The starter
switch key then moves back to the ON position.

NOTICE

+ Do not operate the starter switch for longer than
15 seconds. If you operate it longer, the starter
motor becomes hot and can have a malfunction.

+ Release the key before the engine speed is at
500 min™.

= If the engine does not start: After the engine

stops fully, wait for 10 seconds. Then start again.

If you do not wait, the starter motor can be dam-
aged.

5L g - QO ERNGE

ON (Charge circuit)
{1st stage} START
{2nd stage)

Charge lamp

HEGLAE - OIEHGN

Before starting
ﬂDuring operation

aStarﬁng

Release your hand

| \
GLOW ;L A Y Baﬂer starting

Normal start
CEFSLL-CCENDD

Switch point of contact

30 JAC | 17
OFF
ON | O=5=0 {1st stage}
START| O=f(r~+~3 [{Znd stage)
L Chattering relay
v
Start motor engage
Charge lamp
v
Battery Alternator
hd
Start motor

v
Alternator

A5CLIT-DORMTT
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8. Tum the governor handle and set the idle rotation.
Idle rotation: approx. 600 to 700 min™"

The type of shaft is different for all vessels. Adjust
the range so that the ship can be operated without
problems (e.g. noise from the gears, shocks when
the clutch engages).

NOTICE

= If the rotation of the idle gear is too high, shocks
can occur when the clutch engages.

+ If the rotation of the idle gear is too low, the
engine can stall when the clutch engages.

= When you operate the trolling device of the
marine gear, keep the engine speed under 725

min!,

NOTICE

When you start the engine from the engine side,
you cannot see the alarm devices located in the
control room. Monitor the mounted instruments
and operate the engine carefully.

9. Measure the water level of the freshwater cooler
with the water level gauge.
Fill with water if the water level is low. Fill to the
upper level of the water level gauge.
Cbey these instructions when you fill water.
1- Stop the engine. Wait for the engine to cool
down.
2-Tumn the filler cap one step in the counterclock-
wise direction. Release the pressure. Then
remove the filler cap.
3-Fill to the upper level of the water level gauge.

NOTICE

If a clogging alarm is installed, the lamp of the
lubricating oil filter clogging alarm comes on for
approximately 1 minute after engine start. This is
normal, because the viscosity of lubricating oil is
high when the engine is cold. If the lamp stays on,
replace the filter element.

_________

o

o T

5 B
————————

_________
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H Air start (option)
1. Open the quick valve and the engine operates.
2.Close the quick valve when you are sure that the
engine operates.
3. When the engine operates, do the same operation
as electric start.

Remote start operation

Obey these instructions when you start the engine.

B Electric start

1. Open the hull-mounted fuel cock (valve).

2.Cpen the Kingston cock (valve).

3.Check that the decompression shatft is in the
DRIVE position and the start/stop handle is in the
RUN position.

4. Move the battery switch to ON.

5. Shut off all loads for the inboard equipment used in
the front drive system.

8. Move the clutch handle to N (neutral).
Put the engine in N (neutral). If not, the safety
devices will prevent an engine start.

7.Move the governor handle to L (low speed).

8. Move the trolling handle (option) to H (high speed).

9. Put the key in the starter switch and turn it to the
ON position. £
The alarm devices operate correctly if the buzzer
operates momentarily and all alarm lamps tum on
at the same time. The charge lamp stays on.

10. Move the key to START to start the engine. B}
11. Release the key when the engine starts. £}
The key returns automatically to the CN position.

The alarm devices operate correctly if the alarm
buzzer and the alarm lamps tum off. Leave the key

in the ON position. [}

Gavemor handle

N14%¢5-NIEHNL

GINQLI-GIERGL

Be!ore starting
Dunng operation

BStartlng

Release your hand
aﬂer starting

DR AFRE-DORMNTE



NOTICE

= Do not operate the starter switch for longer than
13 seconds. If you operate it longer, the starter
motor becomes hot and can have a malfunction.

* Release the key before the engine speed is at
500 min™.

+ If the engine does not start: After the engine
stops fully, wait for 10 seconds. Then start again.
If you do not wait, the starter motor can be dam-
aged.

B Air start (option)

1. Push the engine start button on the control panel.
The solenoid valve opens and the engine starts.
Check that the oil in the adjusting dome overflows
while the air starter turns.

2.Release the start button when you are sure that
the engine operates.

3.To start the engine manually, press the start button
of the solenoid valve.

+ The solenoid valve automatically closes when
the engine speed reaches 400 min™!,

Restarting after a start failure

After a start failure, make sure that the engine is at a
complete stop before you turn the key in the starter switch
again.

» Do not press the starter switch for more than 15 sec-
onds at a time. If the engine does not start: After the
engine stops fully, wait for 10 seconds. Then start
again.

« If the engine does not start after you try several
times, airin the fuel system can be the cause. Check
the fuel system and release the air from the fuel sys-
tem.

OPERATION — 51




52 — OPERATION

Air heater (for cold regions/option)

The air heater pre-heats the intake air warmer when in

cold operating conditions. This makes the engine start
easier.

1. Move the clutch lever to N (neutral).

2.Tilt the govemnor handle from L (low speed) to H
(high speed) a little.

3. Turn the starter switch key to the GLOW position. If
you release the key, it will automatically return to

OFF. The heater operates. B
The heater operates for a maximum of 1 minute.
4. Hold the starter switch in either ON or OFF position
for 20 to 30 seconds. 3
5. Turn the starter switch key to the START position
to start the engine. 3

Release the key when the engine starts. The key
returns to the ON position.

Leave the key in the ON position during opera-

tion. 3
If the engine does not start, restart from the proce-
dure 3.

8. When the engine operates, move the governor
handile to L (low speed).

Governor handle

EBreiease your hand EXouring Operlat:on
after glow on Before starting

Release your hand
after starting

Pre-heat start eG4 OZEHGN
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Warm-up operation

Run the engine at the idling speed to warm it up for 5
to 10 minutes right after engine start.
1.Make sure that all pressure gauges indicate the
specified value.
2.Make sure that equipment on the outside of the
engine (e.g. turbocharger) does not have unusual
heat or gas leaks.
3. Measure the water level of the freshwater cooler. If
the water level is low, stop the engine and fill water.

NOTICE

= Quickly increase the engine speed if torsional
vibration occurs.

+ After you fill water, tighten the filler cap. Make
sure that it is tight. If it is not tight and you oper-
ate the engine, the cooling water pressure does
not increase to the standard value.

+ The cooler expands when the cooling water tem-
perature increases. Water can come out the
overflow pipe of the filler cap.
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Load Operation

Changing from Neutral to Ahead or Astern

1. The clutch handle changes from neutral gear to
forward (ahead) or reverse {(astern) movement.
Set the engine to the lowest speed before you
change the clutch to Ahead or Astem.

Return the handle to N (neutral) first and move it
carefully. Never change the clutch position sud-
denly.
Put the clutch handle securely in the desired posi- AHEAD
tion of AHEAD (forward), N (neutral) or ASTERN
(reverse).
1-To unlock the governor handle, tum the grip
counterclockwise.
2-Put the govemor handle to L (low speed).
3- The engine speed slows down to the lowest
speed.
4-Put the clutch handle in the intended position.
* To stop the ship: Move the clutch handleto N
(neutral).
» To move ahead: Move the clutch handle to
AHEAD (forward).
» To move astern: Move the clutch handle to
ASTERN (reverse).
5-Put the govemor handle to H ¢(high speed) to
accelerate the engine.

NOTICE

Do not move the clutch while the engine operates
at high speeds. Do not use the clutch with the shift
handle in an incorrect position (half-engaged). It
can cause clutch failures because of wear or
damage to internal engine parts.

Loosen

e s Tighten

Governor handle

AGGIE T -5 EGN

= If the rotation range in which engine vibration
and gear noise occurs has become lower since
the ship was build, replace the viscous damper
on the crankshaft end with a new one.

= Quickly increase the engine speed if torsional
vibration occurs.
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2.Measure the temperature of the lubricating oil at
the lubricating oil cooler outlet.
Lubricating oil temperature at cooler outlet; 70 °C
or less
3.Make a record of the cooling water temperature.
Cooling water temperature at cylinder outlet: 75
°Cto 85 °C.
= If water continuously flows from the overflow
pipe of the freshwater cooler filler cap during
operation, examine the inside of the cooler for
seawater intrusion.
= If anti-freezing fluid is added to the cooling
water, the cooling water temperature can sud-
denly increase during operation.
In that case, decrease the load (speed).
4.Monitor the exhaust gas temperature during load
operation.
Exhaust gas temperature limit at turbocharger
inlet: 860 °C
= Ifthe exhaust gas temperature reaches its upper
limit, decrease the engine speed (load). Find the
cause and repair the engine.

g Exhaust gas
- themmometer

5.Make a record of the values on all pressure
gauges.
= Adjust them to the standard values.
P163 [Standard Adjustment Value]
+ Adjust the lubricating oil pressure after you clean
the filter.

Freshwater Lub. oil

8. Check of the charging lamp
The charging lamp is off during engine operation. If the
charging lamp is not off, the battery may not be charg-
ing for these reasons. Inspect and repair it immedi-
ately.
» Loose wiring
+ Alternator defect
+ Damaged alternator V-belt
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NOTICE

+ Stay within the limits when you continuously operate the engine at maximum output.

Engine maximum output (kW) [ Limits for continuous operation
e Yearly usage .
Model Application (hours) at flvwheel at m.J/gear at maximum output
whee
y output-shaft (hours)

BEY17TW-G Fishing boat 2000 889 Less than 2

6EY17W-E shing boa 3000 800 Less than 10
BEVA7W - Commercial vessel 3000 Overload 921 (889) Less than 1 /every 12
+ Work boat 4000 Overload 838 (809) Less than 1 /every 12

Switching the reduction ratio

B Two-speed operation (YXH2-500 marine gear option)

If the marine gear is equipped with a forward two-
speed clutch, you can switch the reduction ratio at for-
ward travel with the clutch 1st/2nd gear switch to 1st or
2nd gear. When the engine operates at heavy load
(e.g. when tugging), switch to the 1st gear (cruise).

1. Move the governor handle to L (low speed).

2. Move the clutch handle to N (neutral).

3. Use the 1st/2nd gear switch to change the reduc-

tion ratio.

NOTICE

Set the engine to the lowest speed before you change
the reduction ratio. If you switch at a higher speed, a
malfunction of the marine gear can occur because of
wear or damage to its internal parts.

Thimin izect e A
will e adch I e Aol
wemtkin
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Switching to trolling mode

The trolling mode lets the clutch slip and slows the pro-
peller. Do not use trolling mode for trawling or bottom
trawling.

B Trolling handle (option)

Make sure to lock the trolling handle to H (high speed)
during normal operation.

Switch to the trolling mode during low speed cruising.

1.Adjust the engine speed below 700 min~! with the Loosen

govemor handle. H {high speed)
Normal cruising

2.Set the clutch handle to AHEAD.

3. Unlock the grip of the trolling handle.

4. Move the handle from H (high speed) to L (low
speed) to adjust the propeller speed.

5.Lock the grip of the trolling handle to the trolling
mode.

8. Before you resume normal cruising from the troll-
ing mode, lock the handle into H (high speed).

NOTICE

Keep the engine speed at or below 725 min” when in
trolling mode.

When the engine speed exceeds 725 min™!, a
malfunction of the marine gear can occur because of
wear or damage to its internal parts.

(o
Tighten

COO011 03
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A Trolling dial

(Electronic trolling available as an option)
Make sure to turn off the power switch of the trolling
dial during normal operation.
Do not use trolling mode during cruising with the clutch
connected.
1. Move the clutch handle to N {neutral).

2. Adjust the engine speed below 700 min™' with the
governor handle.
3. Set the trolling dial to the "direct-coupled” position.
4. Turn on the power switch of the trolling dial.
5.Put the clutch handle to AHEAD or ASTERN.
8. Adjust the propeller speed with the dial to the troll-
ing mode.
= Tumn the dial to SLOW to decrease the propeller
speed.
+ Turn the dial to the "direct-coupled” side to
increase the propeller speed.
= When the scale is "direct-coupled”, the mode is
direct-coupled mode.
7.To stop trolling, set the dial to the "direct-coupled”
position and turn off the power switch.

® When the engine speed exceeds 725 min!

+ in the electronic trolling, the clutch is automatically
set to the direct-coupled mode when the engine
speed exceeds 725 min-1.

» To resume trolling, set the dial to the "direct-coupled”
position and decrease the engine speed to the idling
speed.

NOTICE

Never turn on the power switch with the clutch
engaged.
It causes an electrical shock and is dangerous.

For details, refer to this separate document "Electronic
Trolling Operation Manual.”

Direct-coupled

0o

DLZ-01BHOL
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Stopping the Engine

B Stop in the machine side
Unless in case of an emergency, reduce the engine
speed and start a cooling operation in less than 10
minutes.
1. Set the start/stop handle to STOP.
2.0Open the drain cock on the bottom of the intake air
duct. Drain all water. Close the drain cock.
3.Open the drain cock on the breather pipe. Drain all
water and other unwanted material. Close the
drain cock.
4. Repair any defects of the running engine.

8. Close the Kingston cock after engine stop.

8. If the cooling water can freeze in cold weather,
release it from the engine when the engine is cool.
Freshwater: cylinder, exhaust manifold,

freshwater cooler, freshwater pump
Seawater: seawater pump, lubricating oil cooler,
air cooler, lubricating oil cooler of the
marine gear, pipe between the sea-
water pump and the freshwater cooler
* For the seawater pump (rubber impeller type),
remove the pump cover to drain the water.

7.Make sure to turn off the battery switch after Gavernor handle
engine stop.

8. For the remote controller, set the clutch handle to
N (neutral) and the govemor handle to L (low
speed).

L4 bk - NZEMNL
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Bl Remote control stop

Reduce the engine speed and start a cooling operation
in less than 10 minutes.
1. While the starter switch on the gauge panel is in
the CN position, press the engine stop button until

engine stops. K
If you stop pressing the engine stop button, the
engine may operate again.

2.Turn the key in the starter switch to OFF.
Remove the key from the starter switch and keep it
in a safe place to prevent unauthorized use.

3. Turn off the battery switch. E3
Turn off the switch when the engine is not used.

4.Close the fuel cock (valve).

5. Close the Kingston cock (valve).

6.Check that the governor handle is set to L (low
speed), the clutch handle is set to N (neutral), and
the trolling handle is set to H (high speed) after
engine stop.

NOTICE

Do not continue to press the engine stop button for 30
seconds or more. The engine stop solenoid can cause
seizure as the specification does not allow continuous
energization.

BEEELUER B
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Special Operation (No-Charge Operation)

If the turbocharger is defective and you do not have
the necessary spare parts for repair, install the no-
charge operation tool to the turbocharger and operate
the engine with decreased load.

« Make sure that there are no exhaust gas leaks, lubri-
cating oil leaks, and cooling water leaks during oper-
ation.

* Further decrease the engine speed if the exhaust
temperature at the turbocharger inlet is more than
the temperature recorded in the Records of Shop
Trial at 100% load.

» Do not operate the engine in the critical rotation
range where torsional vibration occurs.

B Disassembling the turbocharger
Disassemble the turbocharger when the engine is cold.
1. Remove the lubricating oil pipe and the return pipe.
Install the plug or the shutoff flange. It stops the
lubricating oil flow.
2.Remove the cooling freshwater pipe and the return
pipe. Install the plug or the shutoff flange. It stops
the cooling freshwater flow.
3.Remove the turbine shaft, bearing gear case and
compressor gear case together as an assembly.
Do not remove the turbine housing at the exhaust
gas inlet.

H Installing the tool
1. Install the shutoff board to the turbine housing as
shown in the illustration.
2.Lock the shutoff board with the tightening plate. Tightening plate
3.Install a metal mesh to the air inlet. This prevent \a‘

unwanted material from coming in.
Shutoff board\

Exh. gas outlet

.

BO“—\
Turbine housingm/ N

Exh. gas inlet

N5 1060 -COEHTT
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Adjusting the Boost Compensator

When the clutch engages (changing from forward to
reverse), the boost compensator uses the boost pres-
sure of the turbocharger to control the fuel injection
quantity. This reduces incomplete combustion (black
exhaust smoke) caused by excessive fuel.

The engine is pre-set to standard conditions, but mea-
sure the performance at sea and adjust accordingly.
Chbey the instructions that follow to adjust the boost
compensator,

B How to adjust the boost compensator

» Loosen the lock nut 5 with the boost compensator 1
body 1 installed to the engine. Turn the adjustment
screw 3 to adjust the dimension L.

If you make L larger, the fuel injection amount O
becomes smaller,

If you make L smaller, the fuel injection amount
becomes larger.

+ In the factory setting, the adjustment screw
3touches the boost compensator rod 2 at fuel rack
scale 14 during engine stop.

N

45

[1

=

o eenzes s

[L in the factory setting | 7 mm

B Adjusting in test operation at sea

Do a fine-tuning of the adjustment screw and consider:

» The acceleration performance

+ Engine stalls during crash astemn

+ The amount of black exhaust smoke during acceler-
ation and crash astern
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PERIODIC INSPECTIONS

Precautions for Inspections

B Periodic inspections are for your safety

Depending on the operating conditions and duration, the functionality of engine parts decreases and and engine per-
formance decreases.

Do not ignore bad engine performance. The engine can have an unexpected malfunction at sea. This is dangerous
and also interferes with your activities.

It also causes greater consumption of fuel and lubricating oil, bad exhaust gas and more noise. It shortens the
engine's service life.

Through daily and periodic inspections and maintenance you c¢an find defects early and prevent failures and acci-
dents.

B Inspections when you begin work

The inspections when you begin work are the basis of the daily checks. Make it a habit of doing them before the start
of each operating day.

B Observe periodic inspection interval

We recommend that you keep a log of the engine's operating hours for each day and your daily inspections and
maintenance. Do the inspection when the engine operation hours and the hourmeter indicate that a periodic inspec-
tion is due.

Replace all parts that are damaged or reached their usage limit. Also replace all parts that will reach their usage limit
hefore the next scheduled inspection.

B Genuine YANMAR parts

Make sure that you use genuine YANMAR parts when you replace engine parts. Other parts can decrease engine
performance and shorten the engine's service life.

B Preparing the necessary tools for inspection and maintenance is recommended
Make sure that you have all the tools on board that you need to inspect the engine.

B Service agreement

Cur professional service technicians have the expertise and skills to help you with all inspections and maintenance.
For information on this service agreement, ask your YANMAR dealer or distributor.

B Engine maintenance record accompanied with NOx regulations

Laws on maritime pollution and hazard prevention regulate the replacement of certain parts. The laws require that
you keep a record and the signature of personnel who replaces them.

Cur professional service technicians have the expertise and skills to help you with the necessary tasks. Consult your
YANMAR dealer or distributor.

B Waste disposal

Never dispose of waste liquids such as lubricating oil by dumping them into a sewer, river, lake or ocean waters.
Comply with relevant laws and/or regulations for the disposal of hazardous materials such coolant, lubricating oil,
fuel, filters or batteries.
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Scheduled Inspections

Daily and periodic inspection is important to keep the engine in good condition.

This is a summary of maintenance items by periodic maintenance intervals. Schedule your own periodic inspections

according to the operation conditions and do not miss an inspection.

» The column "Inspection Interval" shows intervals measured in operating hours and time intervals. Use whichever
comes earlier.

+ If the inspection interval includes the previous inspection interval, perform the inspection for the included item at
the same time.

» Periodic maintenance intervals are inspection and replacement standards. The intervals may differ in the usage,
load and handling conditions of the engine.

Inspection category

Inspection A: Every day (includes weekly)
Inspection B: Twice a month (150 to 200 hours)
Inspection C: Every month (400 hours)
Inspection D: Every 3 months (1000 hours)

Inspection E: Every 6 months (2000 hours)

Inspection F: Every year (4000 hours)

Inspection G: Every 2 to 3 years (8000 to 10000 hours)
O: Inspection, cleaning, washing, adjustment

©: Part replacement A: Analysis

Inspection and servicing items Inspection intervals (per inspection)
Sys i Remark
Part Maintenance task A B c D E F G
tem
Inspect the rack scale position O
L Lo First . .
Inspect the injection timing o Adjust if necessary
Injection pump Inspect the deflector o Replace if worn
Overhauling major parts O
Re!:ulace the plunger and Replace after 15000 hours
delivery valve
Insp?t%t th? injection pressure First o} If defective, replace the nozzle
and injection spray O
E |l Remove carbon Fstl o
% | Injection valve o
e
o Disassemble, clean and
[] . O]
2 inspect / Replace the nozzle
Replace the nozzle spring O
Drain O Every 50 hours
Filter Di bl dcl {
isassemble and clean ® Every 500 hours
Replace the element
Inspect the oil level O
Fuel tank —
Draining O
Overhaul major parts O
Feed pump Replace the oil seal ®
Inspect for leaks from oil seal O
Overhaul major parts O
Pump
Replace the pump Every 15000 hours
= — -
5 Check the lubricating oil level . .
] \ @] Engine or marine gear
= and refill
S | oil pan N . First 1st time: 50 hours
Ch the lubricat | @
E’ ange the lubricating ol ® Every 250 hours
o]
2 (Analyze the lubricating oil) A
Lo
2 First 1st time: 50 hours
Filter Replace the cartridge ® ® At changing the lubricating oil
every 250 hours
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Inspection category

Inspection A: Every day (includes weekly)
Inspection B: Twice a month (150 to 200 hours)
Inspection C: Every month (400 hours)
Inspection D: Every 3 months (1000 hours)

Inspection E: Every 6 months (2000 hours)

Inspection F: Every year (4000 hours)

Inspection G: Every 2 to 3 years (8000 to 10000 hours)
O: Inspection, cleaning, washing, adjustment

©: Part replacement A: Analysis

Inspection and servicing items Inspection intervals (per inspection)
Sys Remark
tem Part Maintenance task A B c D E F G
£ N . . 1st time: 50 hours
Lubricat | . First . e .
ﬁ Bu ::: :1'-;‘9;' Replace the cartridge g ® At changing the lubricating oil
n vP every 250 hours
E Disassemble, clean and
E’ Cooler . ' O | Do a hydraulic test (necessary)
=] inspect
[+
E | Intake/exhaust valve
=) B
3 | rooker am Inspect the oil supply O
R the pist; d
Smove the pision an O | Do a color-check (necessary)
clean and measure the carbon
Inspect the piston ring and o
oil ring groove
Piston, Inspect and measure the piston o
Piston pin pin hole
Replace the piston ring and ®
oil ring
Inspect and measure the piston o
-E. pin
g Ir:lspect gnd replace the piston O | Replace every 13000 hours
§ pin bearing
E_ Inspect and replace the crank ®
8 | Connecting rod pin hearing
Overhaul the connecting rod
u]
halt
Replace the rod bolt Every 15000 hours
Measure the inner diameter of
; - o]
. . the cylinder liner
Cylinder liner
Remove and check the water o
jacket
. . E 15000 h
Cylinder block Inspect the liner hole very ours
Do a color-check
Inspect the main bearing O
Inspect the main bearing bolt O
Main bearing Inspect the main bearing side o
halt
=
b Replace the main bearing Every 15000 hours
a Replace
E Measure the journal and the o
o outer diameter of the pin
Crankshaft
Measure and adjust the o
deflection
Viscous damper Inspect and replace Inscp)ect O | Replace every 10000 hours
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Inspection category

Inspection A: Every day (includes weekly)
Inspection B: Twice a month (150 to 200 hours)
Inspection C: Every month (400 hours)
Inspection D: Every 3 months (1000 hours)

Inspection E: Every 6 months (2000 hours)
Inspection F: Every year (4000 hours)
Inspection G: Every 2 to 3 years (8000 to 10000 hours)
O: Inspection, cleaning, washing, adjustment

©: Part replacement A: Analysis

Inspection and servicing items

Inspection intervals (per inspection)

Sys
tem

Part

Maintenance task

A

C

D

E

F

G

Remark

Cooling water systemn

Pump (freshwater)

Inspect the mechanical seal for
water leaks

o

Replace the mechanical seal

Overhaul major parts

Replace the ball bearing

Replace the impeller and shaft

@ e|0le

Pump (seawater)

Check for water leaks

Replace the mechanical seal

@

Replace the oil seal

Replace the rubber impeller

Replace if defective

Replace the ball bearing

Freshwater cooler

Disassemble, clean and
inspect

Do a test on the freshwater side
with water pressure upto 0.1
MPa

Anti-cormrosive zinc

Inspect and replace

Every 500 hours
Replace if worn

Thermostat

Disassemble, inspect and
¢lean

Replace the thermostat

Cooling water

Inspect the water level

Replace

Add antifreeze or rust inhibitor

Governor gear

Governor

Replace the hydraulic oil

1st time: 1000 hours

Overhauling major parts

Linkage

Inspect, adjust and fill oil

Boost compensator

Apply grease between lever
and reamer bolt

Replace the lubricating oil
inside the boost compensator

Every 500 hours

Start system

Starter

Inspect

Alternator

Inspect

Inspect the V-belt and adjust
the tension

Firsl

1st time: 50 hours

Battery

Inspect the specific gravity of
the electrolyte

Inspect the electrolyte level

Inspect the terminal

Replace

Expected service life: 3 years
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Inspection category

Inspection A: Every day (includes weekly)
Inspection B: Twice a month (150 to 200 hours)
Inspection C: Every month (400 hours)
Inspection D: Every 3 months (1000 hours)

Inspection E: Every 6 months (2000 hours)

Inspection F: Every year (4000 hours)

Inspection G: Every 2 to 3 years (8000 to 10000 hours)
O: Inspection, cleaning, washing, adjustment

©: Part replacement A: Analysis

Inspection and servicing items Inspection intervals (per inspection)

Sys . Remark
tem Part Maintenance task A B C D E F G

Inspect and adjust the valve

o]
head clearance

Inspect the valve spring and
rotator speed

Overhaul and replace the rota-
tor

Remove the carbon in the com-

Cylinder head bustion chamber o
and

Intake/exbaust valves | Grind or replace the intake/
exhaust valves seat

Replace the valve and valve
O |seat
Every 16000 hours

Inspect the valve bridge, valve
guide and push rod

Cylinder head / Valve mechanism

Remove the scale in the water
chamber

Replace the valve spring ®

Clean the blower
(fill with waten)
Clean or replace the air filter O @ Every 250 hours
Turbocharger Every 4300 hours or
Disassemble and clean o every 2 years (whichever is
sooner)

O Every 250 hours

Replace the bearing © | Every 2 years

Turbocharger system

Clean the air side (core} o

Air cooler Disassemble, clean and do a
hydraulic test

Inspect the fuel and intake/
Camshaft exhaust cam

Inspect the camshatft bush Every 15000 hours

Intakefexhaust valves | Inspect the roller contact 0
Swing lever Replace the swing arm Every 15000 hours

Inspect the tooth contact and
backlash

Camshaft / gear

All gears
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Inspection category

Inspection A: Every day (includes weekly)
Inspection B: Twice a month (150 to 200 hours)
Inspection C: Every month (400 hours)
Inspection D: Every 3 months (1000 hours)

Inspection E: Every 6 months (2000 hours)

Inspection F: Every year (4000 hours)

Inspection G: Every 2 to 3 years (8000 to 10000 hours)
O: Inspection, cleaning, washing, adjustment

©: Part replacement A: Analysis

Inspection and servicing items

Inspection intervals (per inspection)

Sys Remark
Part Maintenance task A B c D E F G
tem
. Firsl . .
Clean the strainer (mesh) o o First time: 50 hours
Lubricating il filter -
. irst .
Replace the cartridge g @ 1st time: 50 hours
| ct and clean th First s
nspect and ciean the Inspect and clean e O First time: 50 hours
magnet plug O
. Disassemble, clean and
Disassemble, cleanand |, &
5 |, o pec
o inspect the lubricating -
o | il cooler Inspectt anc‘i replace the anti- o ® Replacs if wom
E corrosive Zinc
E Gears Inspect the roller contact O
Inspect the clutch ;Z?;T)Taia:;“ne O | Replace every 4 years
All bearings Part O | Replace every 4 years
Replace the lubricating Replace First ® 1st time: 50 hours
ail P O Every 2000 hours
Other Other inspections and servicing Refer to the separgte operation
manual of the marine gear.
Stop solenoid Part O
Battery
switch Inspect O
Temperature switch Inspect and replace o O
Pressure switch Inspect and replace O ®
\ire harness Check for fjlsconnectlon and o
loose terminals
_ | Tachometer Inspect and replace the scale O
[4E}
g All pressure gauges Replace
All pi t d
PIpE Sysiem an Inspect for leaks O ® | Replace the rubber hose
rubber hose
Inspect for loose bolts and nuts | O
Engine appearance Inspect all parts for water, oil o
and gas leaks
. Phase shift daily
Inspect, adjust O ®
Remote control cables Every 250 hours
Inspect the ball joint O ® | Fill oil
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Periodic Inspections

Inspecting and servicing the fuel system

B Draining the fuel filter
1.Remove the drain plug at the bottom of the fuel fil-
ter. Drain water, dirt and other unwanted material
into a waste oil container.
2.Close the drain plug.
3.Release the air from the fuel system.

Interval Every 50 hours (or every week)

B Replacing the fuel filter element

1.Close the fuel cock (valve).

2. Loosen the center bolt 2 of the fuel filter.

3.Remove the lower case and the internal element 1.

4.Clean the inside of the filter case.

5. Install the spring, washer and O-ring 3.
Replace the washer and Q-ring 3 if they are dam-
aged.

8. Install the new element 1. Lock the element with
the center bolt 2.

7.0Obey P32 [Bleeding the fuel system] and release
the air from the fuel system.

Ha R d -GN

Marine
. Every 500 hours
Replace- | diesel
X {or every 1to 2 months)
ment oil
interval Diesel Every 1000 hours
oil {or every 3 months)
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Inspecting and servicing the lubricating device

The engine lubricating oil filter is triple cartridge type
paper elements. All elements are used during opera-
tion.

B Replacing the lubricating oil filter ele-
ment (cartridge type)
1.Remove the cartridge.
1-Put an oil container that fits the cartridge to
prevent oil spillage.
2-Remove the cartridge with a filter wrench.
2.Install a new cartridge.
1- Apply lubricating oil to the surface of the rubber
gasket.
2-Turn it manually approximately 3/4 to 1 turn
from the rubber gasket seat.

NOTICE

Do not use the filter wrench in the cartridge installation
part. You can cause damage to the cartridge.

After 50 hours
{or after 1 week)
2nd time Every 250 hours
and after (or every 1 month)

Replace- | 1sttime
ment
interval
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B Replacing the duplex changeover lubri-
cating oil filter element (cartridge type)
(option)

NOTICE

If the filter is very dirty and only one side is used, the
pressure decreases and the lubricating oil pressure
drop alarm operates. Check the oil pressure. Operate
the switch cock slowly.

u CEIGGI - QOEG

Replace both filters, one at a time, and obey these
instructions:
1. Move the red mark of the switch cock to
EXCHANGE.
2.Remove the cartridge.
1- Put an oil container that fits the cartridge to
prevent oil spillage.
2-Remove the cartridge with a filter wrench.
3.Install a new cartridge.
1- Apply lubricating oil to the surface of the rubber
gasket.

2-Tum it manually approximately 3/4 to 1 tum NP R
from the rubber gasket seat.

NOTICE

Do not use the filter wrench in the cartridge
installation part. You can cause damage to the
cartridge.

NOTICE

When you set the switch cock to NORMAL RUN,
shift it slowly. If shifted rapidly, the oil pressure can
decrease temporarily until the case fills with
lubricating oil. This may cause the lubricating oil
pressure drop alarm to operate.

iHT CTHANGE

™ Changegver cock

— Paper efement
{cartridge-iype)

aTay-coRoe

4.Check for oil leaks during engine operation.

5. When you replace the cartridge during engine
stop, it is not necessary to operate the switch cock.
After restoration, do a priming as instructed in P36
[Priming of the lubricating oil] to fill lubricating oil
inside the cartridge.

After 50 hours
{or after 1 week)

2nd time Every 250 hours
and after (or every 1 month)

Replace- 1sttime
ment
interval
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B Replacing the engine lubricating oil bypass

filter element (cartridge type)
Remove the cantridge with a filter wrench.

NOTICE

Do not use the filter wrench in the cartridge installation
part. You can cause damage to the cartridge.

+ When you remove the cartridge, put an oil container
that fits the cartridge to prevent oil spillage.

« When you install a new cartridge, apply lubricating
oil to the rubber gasket. Turn it manually approxi-
mately 3/4 to 1 turn from the rubber gasket seat.

+ After restoration, do a priming as instructed in P36
[Priming of the lubricating oil].

After 50 hours
(or after 1 week)
2nd time Every 250 hours
and after {or every 1 month)

Replace- | 1sttime
ment
interval
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B Replacing the lubricating oil

The lubricating oil drains easier if you replace the oil
while the engine is still warm.

@ Replacing the engine lubricating oil

After 50 hours

ment
interval

Replace- | 1sttime

(or after 1 week)

2nd time

Every 250 hours

and after (or every 1 month)

1. Push in the rubber hose of the oil discharge pump
(option) into the filler port attached to the oil pan
and drain oil with the oil discharge pump.

2.If the engine is equipped with a lubricating oil wing

pump, drain oil as follows:
1- Set the spectacle flange of the switch cock to

OPEN.
2- Set the switch lever on the top of the wing

pump to RUNNING / DRAIN.
3- Drain oil from the oil discharge port of the wing

pump.
4- After approximately 2 hours, drain oil again.
(The oil that remained on all engine parts
returns almost completely to the oil pan.)
5- After you drain all oil, set the spectacle flange
of the switch cock on the wing pump to

CLOSE.
3.Fill new lubricating oil into the oil filler port.

— Spectacle flange

Spectacle flange | Wing handle
Wing pump {option)

SO0 -OOENCT

Switch label ——

Cpen

.....

Switch lever
Lubricafing

Oil drain oil filler

Wing handle

Oil pan A2TIT2-GAENCO
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® Replacing the lubricating oil of the marine
gear

After 50 hours
(or after 1 week)
2nd time Every 2000 hours
and after (or every 6 month)

Replace- | 1sttime
ment
interval

1. Push in the rubber hose of the oil discharge pump
into the dipstick collecting sewer and drain oil with
the oil discharge pump.

2.If the engine is equipped with a lubricating oil wing
pump, drain oil as follows:

1- Set the spectacle flange of the switch cock to
OPEN.

2- Set the switch cock on the top of the wing
pump to RUN / OIL DRAIN.

3- Drain the oil of the wing pump from the oil dis-
charge pont.

4- After you drain all oil, set the spectacle flange
of the switch cock on the wing pump to
CLOSED.

3.Fill new lubricating oil into the oil supply port.

B Replacing the hydraulic oil of the
hydraulic governor

Grade CD #40

After 1000 hours
{or after 3 month)

2nd time Every 2000 hours
and after (or every 6 month)

Replace- | 1sttime
ment
interval

Remove the drain plug 3 on the bottom of the gover-
nor. Drain the oil. Install the plug. Fill new oil from the
breather 1. Fill until it is a littler higher than the center
of the level gauge 2.
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B Replacing or cleaning the marine gear
lubricating oil filter element, replace or
clean the magnet plug (YXH-500, YXH-2-
500, YXH-500L)

Reol th 1st After 50 hours
eplacetn® | ime | (orafter 1 week)
lubricating oil Znd
filter element. t." Every 2000 h
comie | |
= | strainer. (or every )
> after
32 1st After 50 hours
- time (or after 1 week)
Check and
2nd
clean the ]
time Every 2000 hours
magnet plug
and (or every 6 month)
after

® Replacing the lubricating oil filter element

(cartridge type)

1.Remove the element with a filter wrench. (Counter-
clockwise)

2.Do the following tasks before you install the new
element.

1- Carefully clean the mounting surface.
2- Apply lubricating oil to the surface of the rubber
gasket.

3. Turn the element manually {(clockwise) until it con-
tacts the mounting surface and tighten after the O-
ring is in contact with the mounting surface.

4.Check for oil leaks during engine operation.
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® Cleaning the lubricating oil strainer
1.Remove the strainer cover.
2.Remove and clean the strainer screen inside with
kerosene.
3.Replace the C-ring with a new one at installation.
4. Check for oil leaks during engine operation.

® Checking and cleaning the magnet plug
1.Remove and clean the magnet plug.
2. Tighten the magnet plug.
3.Check for oil leaks during engine operation.

B Inspecting and cleaning the 1st/2nd
gear switch solenoid valve lubricating
oil magnet plug (YXH2-500 Option)

1st ime After 50 hours
1
(or after 1 week)
Interval -
2nd time Every 1000 hours
and after {or every 3 month)

1.Remove and clean the magnet plug of the gear
switch solenoid valve.

2. Tighten the magnet plug.

3.Check for oil leaks during engine operation.
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Inspecting and servicing the cooling system

B Inspecting and replacing the anti-corrosive zinc

Check the anti-corrosive zinc at regular intervals. The
interval for replacement of the anti-corrosive zinc
depends on the composition of the seawater and oper-
ating conditions.
The anti-corrosive zinc is at the back of the flange or
the plug for anti-corrosive zincs.
+ Replace the anti-corrosive zinc with a new one when
it becomes about half or less of its original size.
» To continue using the anti-corrosive zinc after
inspection, remove all corrosion with a brush until
the zinc layer is exposed.

NOTICE

If the anti-corrosive zinc becomes too small, pipes and
other parts in the seawater cooling system start to
comrode. This results in water leaks and damage.

Ii . )

ORGSO

L

A

Qv

NOONE &~ NFEON

Replacement Every 500 hours
interval (or every 1 to 2 months)

1.Close the Kingston cock (valve).

2.Drain seawater from the seawater drain cock of the
marine gear lubricating oil cooler.

3.Inspect and replace the anti-corrosive zinc (2
pieces) for the engine inlet/outlet.
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4. Inspect and replace the anti-corrosive zinc (2
pieces) for the marine gear lubricating oil cooler of
the marine gear.

5.Restore all plug screws and flanges.

6. Check for water leaks during engine operation.

B Inspecting the impeller of the seawater
pump

Every 1000 hours

Inspection interval
P (or every 3 months)

1. Remove the side cover of the seawater pump.

2.Check the end face of the impeller.

3. Turn the flywheel by hand and check that the
impeller slides smoothly.

4._If you find any damage, replace the impeller with a
new one.

NOTICE

Make sure that you do not turn the shaft in the
reverse direction. This results in deformation and
damage of the blades of the rubber impeller.

8. Install the side cover of the seawater pump to its
initial positions.

6. Check for water leaks during engine operation.
Check the seawater discharge quantity.



B Replacing the seawater pump impeller

Replacement Every 2500 hours
interval (or every 6 months)

1.Remove the old impeller with the impeller removal
tool (option).

2. Apply lithium grease to the shaft hole portion (ser-
ration portion) of the new impeller.

3. Apply white Vaseline to both end faces and the
outer diameter of the impeller.

4. The seawater pump rotates counter-clockwise.
When you install the impeller, make sure that the
tip of the blades bends to the right. Install impeller
with tuming to the left.
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Direction of impelier
blades bend

CAQEED - ERDL

N2OEEL- 1N
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Inspecting and servicing the turbocharger

Air filter |YWhen the intake air
pressure is 10 % less
than recorded in the
Blower |factory trial run, or every
250 hours (every month)

Cleaning
interval

B Cleaning the air filter

1.Remove the air filter from the air supply silencer. ~
2.Clean the air filter with a neutral detergent. ™~

3.Flush the air filter with tap water. ﬂ

4.Dry the air filter well. Then install it. s N

B Cleaning the blower

If the blower (blast fan) of the turbocharger is dirty, the
boost pressure decreases and causes the engine out-
put to decrease. If you find that the pressure
decreases (by approximately 10 %), clean the blower.

1. Prepare the blower wash fluid, freshwater and a jug.

2.Remove the plug from the water supply port.

3. Sail with a load operation of 75% or more.

4 _Fill approximately 150 mL of blower wash fluid into
the turbocharger water supply port. Fill gradually
over 10 seconds.

5. Wait approximately 3 minutes.

6. Fill approximately 150 mL of freshwater into the
turbocharger water supply port. Fill gradually over
10 seconds.

7.Continue the load operation for approximately 15
minutes to dry.

8.Check if the engine output improved.

If the engine output is still low, repeat the cleaning
operation 3 or 4 times. If the engine output does
not improve, ask your YANMAR dealer or distribu-
tor for maintenance.

NOTICE

Do not fill a large quantity of cleaning fluid or
freshwater. Cleaning fluid or freshwater remains inside
the cylinder and causes an water hammer accident.
This results in the engine damage.
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Inspecting and servicing the electric parts

B Inspecting the battery fluid level

If you continuously use the battery with only a small
quantity of battery fluid, the battery becomes unusable.
Check the fluid level periodically. If the fluid is less than
the specified level, refill with commercial distillated
water. In hot conditions (e.g. during summer), check
the fluid level earlier than specified. This is because
the battery fluid evaporates faster.

Every 250 hours (
or every 1 month)

Inspection interval

Battery fluid
standard specific 1.28 (at 20 °C)
gravity

Note: Recharge when at 1.22 or less.

NOTICE

If the engine rotation does not increase and the engine
does not start, measure the specific gravity of the
battery fluid. nis3-018
Recharge the battery if the measured specific gravity

value is lower than the specified value. If the specific

gravity does not increase, replace the battery.
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B Inspecting and adjusting the alternator

(generator) V-belt tension
The alternator does not charge the battery if the V-belt
tension is low and the belt slips.

1st time After 50 hours
i
(or after 1 week)
Interval -
2nd time Every 500 hours
and after| ({orevery 1 to 2 months)

@ Inspecting the V-belt tension
1. Press down in the middle of the V-belt with your
thumb to check the tension of the belt.
+ The appropriate deflection D of the V-belt is
approximately 4 mm when pressed at approxi-
mately 6.5 N.

® Adjusting the V-belt tension
1.Loosen the lock bolt of the alternator. Kl
2. Loosen the adjuster bolt. 3

3. Move the altemator to adustthe betttension. k3
4. Tighten the adjuster bolt.
5. Tighten the lock bolt of the alternator.
Be careful not to get any oil on the V-belt.
Replace the V-belt if it is adhered with oil or damaged.

B Inspecting the wire harness

Every 1000 hours

Inspection interval
P (or every 3 months)

Stop the engine. Turn off the starter switch and the bat-
tery switch. Then, inspect the electric equipment
including wire harness.

« Breakage, friction and thermal hardening of the har-
ness sheath causes burnouts in the electrical sys-
tem and other malfunctions. Inspect the wire
harmess for defects.

» Loose connector terminals cause malfunctions in the
electric instrument. Check all connector terminals
and tighten if necessary.

+ Check the contact terminal on the connector for cor-
rosion and bad conduction. Replace the contact ter-
minal if it is irregular.
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Inspecting and adjusting the remote control cables

The operation levers on the engine and the head of the
remote control are connected by cables. Over time,
they become dislocated because the cables stretch
and the cable brackets loosen. This is dangerous and
can result in malfunction. Check and adjust the remote
control cables at regular intervals. If the remote control
handles are still difficult to operate, consult your YAN-
MAR dealer or distributor.

L. Every 250 hours
Inspection interval

(or every 1 month)

B Governor remote control cable

Check the cable for damage.
Check that the governor lever 1 moves correctly to L
(low speed) or H (high speed) when you put the gover-
nor handle to L or H. If the lever does not move to the
correct position, adjust the mounting plate of the
remote control cable.
1.Loosen the lock bolt 3 on the mounting plate of the
remote control cable 2.
2.Move and adjust the mounting plate of the remote
control cable 2.
3. After you adjust, tighten the lock bolt 3.
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B Marine gear remote control cable

Check the cable for damage.
Check that the clutch lever 1 moves correctly to the
comresponding position when you put the clutch handle
to AHEAD, N (neutral) or ASTERN. If the lever does
not move to the correct position, adjust the mounting
plate of the remote control cable.
1.Loosen the lock bolt 3 on the mounting plate of the
remote control cable 2,
2.Move and adjust the mounting plate of the remote
control cable 2.
3. After you adjust, tighten the lock bolt 3.

B Trolling remote control cable (Option)

Check the cable for damage.
Check that the trolling lever 1 moves correctly to L (low
speed) or H (high speed) when you put the trolling
handle to L or H. If the lever does not move to the cor-
rect position, adjust the mounting plate 2 of the remote
control cable,
1.Loosen the lock bolt 3 on the mounting plate of the
remote control cable 2.
2. Move and adjust the mounting plate of the remote
control cable 2.
3. After you adjust, tighten the lock bolt 3.

H(High speed)

Inspecting the turbocharger connections

B Inspect all connections of the turbo-
charger for air and gas leaks Inspect all

clamps

Do these inspections every day before engine start:

» Check the exhaust gasket and the air connection
pipe of the turbocharger for air and gas leaks.

+ Check all tightened parts for looseness.

Every day

Inspection interval
P (right after engine start)

D14 Z56-02FBHN0T
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LONG-TERM STORAGE

Storing the Engine for a Long Time

Lift the vessel out of the water as far as possible. This prevents accidental flooding during mooring.

Before storing the engine for a long time, consult your YANMAR dealer or distributor and obey the following instruc-
tions.

« Before you put the engine in long-term storage, do all periodic inspections and maintenance that are soon due.
« Drain the cooling water. It can freeze in cold conditions.

+ Loosen the V-belt.

* Remove the battery cable from the negative terminal side.

Fully charge the battery before storage. Charge the battery at least once a month to prevent a decrease in voltage.

« Carefully remove dust and oily dirt from the outside of the engine. Apply rust inhibitor or clean oil.

+ Provide vinyl covering for the exhaust pipe, intake port, and electric parts to protect against humidity.

« To prevent condensation in the fuel tank, either drain or fill up the fuel oil.

» Close the fuel cock (valve) and the Kingston cock (valve).

Draining water from the cooling water channel

If you put the engine in long-term storage in cold climate, make sure that you fully drain all water from the cooling
water system Drain cooling water from both the seawater and

freshwater system.
You do not need to drain the freshwater cooling water if it is mixed with Long Life Coolant.

NOTICE

Storing the engine without draining may cause the water left inside the engine to freeze and damage to parts {cooler,
seawater pump, etc.) in the cooling water channel.

B Draining water from the seawater system
Cpen the drain cock (1 position) of the marine gear lubricating oil cooler to drain the water from inside.
(For drain locations, refer to P59 [Stopping the Engine].)

B Draining water from the freshwater system
If you do not use Long Life Coolant, open the drain cock of the freshwater system. Drain the water from the inside.
(For drain locations, refer to P59 [Stopping the Engine].)
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Restarting the Engine after Long-Term Storage

If the engine was in storage for 8 months or more, consult your YANMAR dealer or distributor and obey the following
instructions before you start the engine again. If the engine was in storage for 1 year or more, request inspection and
servicing from your YANMAR dealer or distributor.

» Do the same start preparations as for the initial start of a new engine.

» Remove the turbocharger lubricating oil pipe (lubricating side) and fill oil to the turbocharger.

* Remove the turbocharger intake silencer and manually rotate the impeller of the blower a lot.

+ Check the impeller of the seawater pump for damage and apply white Vaseline to both ends and the outer surface
of the impeller

» Check the V-belt for cracks and move the alternator to adjust the V-belt tension.

+ Install the battery cable from the positive terminal side.

+ Make sure that the freshwater is drained. With the water drain cock open, let water flow through the freshwater
system to clean it. Then close the water drain cock. Fill water. Replace the freshwater cooling water after the
warm-up operation.

+ Before you start the engine, make sure that you turn the flywheel. This sends lubricating oil to all lubrication points.
If the engine is equipped with a lubricating oil wing pump, perform priming with the pump handle.

« Perform the inspections before engine start. Do a warm-up operation after starting the engine. Make sure that
lubricating oil is coming out from the rocker arm.
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TROUBLESHOOTING

Troubleshooting Chart

If you encounter some difficulty during operation, try to identify what kind of failure has occurred and stop the engine.
Then, you can check and troubleshoot the engine for that failure.
Find the cause and take the corect countermeasures as indicated below.

Starting Failures

Operation Failures

En e - BN

NOTICE

= Although some failures can be solved by the user, others are not. For failures that require disassembly for repair
and servicing or those that are not covered in this chapter, consult your YANMAR dealer or distributor. Be sure to
P98 [Troubleshooting Information] provide your dealer or distributor with the information listed in.

« If you judge that you can continue using the engine after inspection, cruise at a slow speed to return to port and,
when landed, ask for repairs. If you cannot judge on your own, ask your YANMAR dealer or distributor.

+ Do not operate the engine if alarm devices are not working properly. Doing so may lead to a severe accident in
case of a failure because you will not receive any alarm nofifications.
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< Does the starter run? >

YES | NO
{ ls the engine rotated by hand? >
YIE_S NC

Shortage of

Failure in
cOMpression pressure

fuel system

Faiture in
electrical system

Failure in clutch neutral
switch {marine gear)

Seizure of moving part,
such as piston and bearing

@ Failure in fuel system

CLOZSZ-0CEROD

No. Failure Content Countermeasure Reference Page

1 | The fuel cock (valve) is closed Open the fuel cock (valve) -

2 |No fuel is left in fuel tank Refill with fuel 31, 40

3 |Airis trapped in fuel system Bleed air 32

4 | Fuel filter is clogged Replace the filter element 69

5 |Water separator is clogged Replace the filter element 69

6 | Fuel injection valve spray condition is abnormal ﬁ:zezﬁlé the injection valve. If necessary, replace the -

7 | Failure in control device Check for the fuel cut-off. Adjust to the Drive position -

8 |Fuel piping is clogged with foreign substances Clean the interior of piping -

® Shortage of compression pressure

No. Failure Content

Countermeasure

Reference Page

1 Decompression shaft is not in the Drive
{Compression) position

Check the shaft and set it in the Drive (compression)
position

2 | An intakefexhaust valve is not adjusted

Re-adjust the valve clearance in accordance with the
adjustment table

163

@ Failure in electrical system

or replace the wire hamess

No. Failure Content Countermeasure Reference Page

1 | Battery switch is not turned on Turn the battery switch to ON 47
2 | Insufficient battery charge Recharge the battery 81
3 |Battery fluid level is low Refill with battery fluid 81
4 | Starter or starter relay is defective Check and repair or replace it -

5 | Connection coupler has a bad connection Remove and reinstall the coupler 82
6 |Harness terminal is not tightened sufficiently Re-tighten it 82
7 | Harness wire is broken Connect the disconnected part as a countermeasure 82

@ Failure in clutch neutral switch

engine as a countermeasure or replace the switch

No. Failure Content Countermeasure Reference Page
1 | Cluteh is not put in Neutral Put the clutch lever in Neutral position 24
5 | Cluteh neutral switch is defective Short circuit between the switch terminals to start the 24

@ Seizure of moving part

No. Failure Content

Countermeasure

Reference Page

1 | Moving part is seized up

Check and repair it. Or consult your YANMAR
dealer or distributor

| If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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< Daes the charge famp light up during engine stop? >

YES NO
The charge lamp is not off
during engine operation.
[ Failure related to alternator ] Short-circuiting or defective part Contact failure
in electrical system in electrical system
e g dd - ERE
® Failure related to alternator
No. Failure Content Countermeasure Reference Page
Engine speed is low Increase engine speed 50
Alternator drive V-belt is loosened Adjust the V-belt tension 82
Alternator defect Repair or replace -
@ Short-circuiting or defective part in electrical system
No. Failure Content Countermeasure Reference Page
1 | Lamp is defective Replace -
Check and repair it. Or consult your YANMAR
2 | Instrument panel is defective . p 4 19, 45
dealer or distributor

® Contact failure in electrical system

No. Failure Content Countermeasure Reference Page
1 | Harness terminal is loosened or has bad contact |Retighten the terminal 82
2 |Harness terminals are corroded Replace 82
Connect the disconnected part as a countermeasure
3 |Harness wire is broken j P 82
or replace the wire harness

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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< Is the lubricating cil pressure gauge showing the normal value? )

YES

NO

v

< Is the lubricating ol capacity normal? >

YES | NO

v

v

Short-circuiting or defective part

[ Faiture in lubricating oil system ]

[ Insufficient lubricating oil levet ]

in electrical system

@ Short-circuiting or defective part in electrical system

SUGCET-DOEMCE

No. Failure Content Countermeasure Reference Page
’ Harness sheath is broken, causing short-circuit- | Use the vinyl tape as a countermeasure. 82
ing Replace
2 | Terminal is loosened, causing short-circuiting Retighten the terminal 82
3 | Instrument panel is defective s;;j: z:gisr.frlij:l.l;::" Or consult your YANMAR 19, 45
4 | Pressure switch is defective Replace -

® Failure in lubricating oil system

No. Failure Content Countermeasure Reference Page
’ Lubricating oil filter is clogged Replace the filter element 70
{Engine ot marine gear) (Engine or marine gear)
2 | Lubricating oil pressure regulating valve failed. Consult your YANMAR dealer or distributor -
3 Lubricating oil is contaminated severely Replace the lubricating oil 20
{Engine ot marine gear) (Engine or marine gear)
4 | Defective lubricating oil pump Check the part, then disassemble and clean it 138

@ Insufficient lubricating oil level

No. Failure Content Countermeasure Reference Page
’ Lubricating oil level is low Refill with lubricating oil 2435
{Engine or marine gear) (Engine or marine gear) '
2 | Lubricating oil s leaking Locate where leakage is present and take corrective A
measure

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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{ Is the lubricating oif level normal? >

YES

NO

< Is the seawater flow rate normal? )

YES

I NO

y

Short-circuiting or defective part
in electrical system

Faiture in lubricating
il system

h 4
Clogging of
seawater channel

Insufficient lubricating

oit level ]

@ Short-circuiting or defective part in electrical system

NOEE52-02EHID

No. Failure Content Countermeasure Reference Page
’ Harness sheath is broken, causing Use the vinyl tape as a countermeasure. 82
short-circuiting Replace
2 |Terminal is loosened, causing short-circuiting Retighten the terminal 82
3 | Instrument panel is defective s;;j: z:gisr.frlij:l.l;::" Or consult your YANMAR 19, 45
4 | Temperature switch is defective Replace -

@ Failure in lubricating oil system

No. Failure Content Countermeasure Reference Page
1 | Defective lubricating oil pump Check the part, then disassemble and clean it 138
2 | Defective thermostat Check and replace it 141
® Clogging of seawater channel
No. Failure Content Countermeasure Reference Page
1 | Kingston cock is not fully opened Open the Kingston cock fully -
. . Remove anything that is clogged
2 | Kingston is clogged -
9 99 (inside boat or on bottom)
3 | Seawater strainer is ¢clogged. Clean the seawater strainer -
S ter ch | side of cooler is cl d
4 eawa ‘er channel side o1 cooler IS clogged or Check and clean it _
contaminated
5 | Seawater pump rubber impeller is broken Replace the impeller 78

® Insufficient lubricating oil level

measure

No. Failure Content Countermeasure Reference Page
1 | Lubticating oil level is low Refill with lubricating oil 40
Locate where leakage is present and take corrective
2 | Lubricating oil is leaking gersp -

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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( Is the freshwater level in the cooler {tank} normal? >

YES | NO
( Is the seawater flow rate normal? >
YES I NO
v v l v
Failure in Insufficient

Short-circuiting or defective
part in efectrical system

freshwater system ] [seawater channel

Clogging of j

freshwater level

® Short-circuiting or defective part in electrical system

T - GO EH D

No. Failure Content Countermeasure Reference Page
’ Harness sheath is broken, Use the vinyl tape as a countermeasure 82
causing short-circuiting Replace
2 |Terminal is loosened, causing short-circuiting Retighten the terminal 82
3 | Instrument panel is defective Check and repair it o 19, 45
Or consult your YANMAR dealer or distributor
4 | Temperature switch is defective Replace 152

@ Failure in freshwater system

No. Failure Content Countermeasure Reference Page
1 | Freshwater pump is defective Check the part, then disassemble and clean it 142
2 | Thermostat is defective Check and replace it 151
® Clogging of seawater channel
No. Failure Content Countermeasure Reference Page
1 | Kingston cock is not fully opened Open the Kingston cock fully -
R hing that is cl d
2 | Kingston cock is clogged ‘er‘nove anything that is clogge -
(inside boat or on bottom}
3 | Seawater strainer is clogged Clean the seawater strainer -
Seawater channel side of cooler is clogged or
4 , 99 Check and clean it 150
contaminated
5 | Seawater pump rubber impeller is broken Replace the impeller 79

@ Insufficient freshwater level

» Piping is not sealed properly
« Filler cap is defective

No. Failure Content Countermeasure Reference Page
1 | Freshwater water level is low Refill with freshwater. 42
Freshwater is leaking ) )
) . Locate where leakage is present and take corrective
 Drain cock is not fully closed . . )
2 measure such as tightening and replacing part 29,37

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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< Is the boost pressure gauge showing the normal value? >
YES I NC

< Is the seawater fiow rate nomal? >
YES | NO

— ! |

[ Cverload ] [Failure in fuel injection system] [ Clogging of seawater channet ] [Shortage of air]

QR za 6 - OERGE

@ Overload

No. Failure Content Countermeasure Reference Page
1 | Propeller is damaged or contaminated Repair, replace, or clean the propeller -
2 | Hullis noticeably contaminated Clean the hull -
3 | Attitude of hull is not good Change the load position -
4 |Boat is overloaded Respect the load capacity -
5 | Propeller shaft is not centered to engine Adjust the shaft center 168

® Failure in fuel injection system

No. Failure Content Countermeasure Reference Page

L o Check the injection valve. If necessary, replace the
1 | Fuel injection valve spray condition is abnormal -
nozzle
2 | Incorrect or uneven fuel injection timing Check the injection timing and re-adjust it 131
3 The fuel injection volume of the cylinders is Check the rack scale of the injection pump and 131
iregular re-adjust it

® Clogging of seawater channel

No. Failure Content Countermeasure Reference Page
1 | Kingston cock is not fully opened Open the Kingston cock fully -
2 | Kingston cock is clogged I?erruove anything that is clogged )

(inside boat or on bottom}
3 | Seawater strainer is clogged Clean the seawater strainer -
4 Seawatfer channel side of air cooler is clogged or Check and clean it )
contaminated

5 | Seawater pump rubber impeller is broken Replace the impeller 79

® Shortage of air

No. Failure Content Countermeasure Reference Page
1 | Ventilator switch is not tumed on Turn the switch to ON -
2 | Ventilator is defective Replace the ventilator -
3 | Ventilating hole is blocked Remaove anything that blocks the ventilating hole -
4 | Turbocharger air filter is clogged Clean the air filter 80
5 | Turbocharger blower is contaminated Clean the blower 80
6 | Air cooler is contaminated Check and clean it 149

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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< {Has

Is a Yanmar specified fuel ol used?
the fuel a cetane number of 45 or higher?}

YES

NO

< Is the lubricating oil consumption high? >

YES

NO

l

l .

[ Oil-up or cil-down ] [

Shortage of
compressicn pressure

injection system

2

@ Qil-up or oil-down

Qe g3 L BN

l Failure in fuel ] [ Inappropriate fuel oil]

If necessary, replace

No. Failure Content Countermeasure Reference Page
1 | Lubricating oil level is high Reduce the lubricating oil to a proper quantity 34
. . . Check the valve stem seal and valve guide
2 | Failure in valve stem seal and valve guide -
If necessary, replace
Wear in cylinder li il i d piston ri Check the cylinder li il ri d piston ri
3 ear in cylinder liner, oil ring and piston ring eck the cylinder liner, cil ring and piston ring 100, 116, 160

® Shortage of compression pressure

If necessary, replace

No. Failure Content Countermeasure Reference Page
Re-adjust the valve cl i d ith th
1 | An intake/exhaust valve is not adjusted e, acjust the valve clearance in accorcance wi © 163
adjustment table
Check the cylinder liner and piston rin
2 | Wear in cylinder liner and piston ring 4 P g 109, 116, 160

@ Failure in fuel injection system

irregular

re-adjust it

No. Failure Content Countermeasure Reference Page
L e Check the injection valve. If necessary, replace the
1 | Fuel injection valve spray condition is abnormal -
nozzle
2 |Incorrect or uneven fuel injection timing Check the injection timing and re-adjust it 131
3 The fuel injection volume of the cylinders is Check the rack scale of the injection pump and 131

@ Inappropriate fuel oil

No.

Failure Content

Countermeasure

Reference Page

1

Fuel oil does not provide properties
recommended by YANMAR

Replace with the fuel oil recommended by YANMAR

26

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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The propelier shaft rotates with the
clutch handle at the neutral position.

YES

v v

Clutch slips The gear cannot be shifted
during navigation. between forward and reverse.
NO

Incorrect positioning Failure in hydraulic
of clutch handle oil system

@ Incorrect positioning of clutch handle

NO

17

v

control cable

rarine gear

Defective of remote] [ Seizure inside ]

ileedl-0lENI

No. Failure Content

Countermeasure

Reference Page

and clutch lever

lever

1 | The trolling handle is in the trolling position Maove the handle out of the trolling position 57
. . Adjust the remote control cable clamp position and
There is phase difference between clutch handle
2 P correct the phase between clutch handle and clutch 83

@ Failure in hydraulic oil system

No. Failure Content

Countermeasure

Reference Page

1 | Lubricating oil filter is clogged

Replace the element
Clean the strainer

75

2 | Insufficient lubricating oil level

Refill with lubricating oil

4

Hydraulic oil pump is defective

Check the part, then disassemble and clean it

® Defective remote control cable

No. Failure Content

Countermeasure

Reference Page

Cable stroke is not adjusted properly

Re-adjust the cable

83

2 |Cable is broken

Replace the cable

@ Seizure inside marine gear

No. Failure Content

Countermeasure

Reference Page

1 | Friction plate, or plate, is seized up

Check the part, then disassemble and clean it
Or contact your YANMAR dealer or distributor

2 | Pinich gear ot bushing is seized up

Check the part, then disassemble and clean it
Or contact your YANMAR dealer or distributor

If you cannot take the correct countermeasures, consult your YANMAR dealer or distributor
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Emergency Procedure for Marine Gear Failure

If the marine gear fails to operate during navigation, you will no longer be able to navigate the boat. In such an emer-
gency, use the emergency bolts for the marine gear as follows to return to poit.

+ If you use the emergency bolt to engage the clutch, be sure to remove the starter key to prevent the
engine from starting.

+ Should the engine be started when the emergency bolt is used, internal marine gear parts such as shafts
and gear will rotate, possibly catching your hand.

+ When the clutch is engaged with the emergency bolt, the boat will start moving ahead immediately when
you start the engine. Before starting the engine, be fully sure that there are no hazards ahead. Attention
must be paid also when cruising the boat that you are not able to put the clutch in Neutral or Astern.

» Keep the engine speed at 700 min™! or lower until arriving at the port. As soon as returning to the port,
request your authorized YANMAR dealer or distributor to repair the marine gear.

Using Emergency Bolts

. . Y XH-500(L)
If an emergency defect in the marine gear (e.g. the

propeller does not rotate) occurs, stop the engine and
take the correct countermeasure.
1.Remove the emergency bolt plug (red colored) of
Emergency bolt plug

the marine gear with an emergency bolt wrench. for the dockwise
rotating output shaft version.

Remove this plug (red) and insert
the emergency bolt spanner.

Emergency bolt plug
for the counterclockwise
rotating output shaft version.
Remove this plug and insert
\ the emergency bolt spanner.}

0143244 -TORMNTE

---------- Y XHZ2-500

R}

Emergency bolt plug L
Remove this plug (red) and insert
the emergency bolt spanner.

0LldZ42-002HIZ
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2.Turn the flywheel and stop it when one of the
emergency stop bolts is visible in the plug hole of
the marine gear.

3.Insert the supplied emergency bolt wrench 1 into
the bolt hole.

4. Turn it clockwise to tighten the emergency bolt 2.

5. There are 4 emergency bolts. Tighten them with
equal torque while tumning the flywheel.

6. Pour lubricating oil through the oil filler until it over-
flows from the removed plug hole.

You need to refill with oil because the engine may
not be lubricated if the hydraulic oil pump is at
fault.

7.Replace the plug in position.

8. Move the clutch handle to the N (Neutral) position
and start the engine. o ST 12240 saon
For YXH2-500 (option), set the 1st/2nd marine
gear ratio changeover switch to the 1st position,
and cruise with the shift lever in the forward 1st
position.
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Troubleshooting Information

If you have any questions about the troubleshooting and repair of the engine, consult your YANMAR dealer or dis-
tributor after checking the following items.

+ Engine name and engine number (model number)

« Boat name, hull material, and boat size (in tons)

« Use, type of work, number of hours run

+ Total number of operation hours (indicated in hour meter), duration of use

+ Condition immediately before trouble {(engine rpm, type of operation, load condition, etc.)
» Operating conditions when problem occurs:

« Exhaust color, sound of engine, whether or not engine can be started or turned manually
+ Fuel oil in use, brand and viscosity number of lubricating oil

+ Engine maintenance history and previous problems
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DISASSEMBLY, ASSEMBLY, ADJUSTMENT

Precautions for Disassembly and Assembly

Precautions for disassembly

» Prepare disassembly tools, measuring instruments, and data sheets.

« Prepare the equipment and containers for cleaning.

+ Prepare a temporary stocking area and containers for removed parts.

* Prepare new gaskets, copper gasket, and other gasket as required.

« Before you disassemble the engine, make sure that you thoroughly understand its structure. Think about the
sequence of your tasks.

+ Drain cooling water and lubricating oil from the engine.

+ The materials and dimensions of bolts and nuts differ, so to prevent them from being mixed, assemble them
loosely into position after disassembling.

= If the engine malfunctions, determine the exact cause to avoid unnecessary disassembly.

NOTICE

» Prepare the specified tools.

« Put a cover (e.g. tape or clean cloth) on all openings to prevent unwanted material from entering.
Do not forget to remove the tape or cloth when you reassemble the pant.

+ Keep the removed parts clean and tidy, so to prevent them from being damaged and lost.
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Precautions for assembly

+ Completely clean the parts and check their condition before assembling. Apply new engine lubricating oil or spec-
ified lubricant to sliding parts or moving parts before assembling.

« Replace all gaskets, copper gasket, and other gasket with new ones.

+ To prevent water and oil leaks, use liguid gasket where required.

+ Fit each part while checking oil clearances and thrust clearances.

« For parts having matchmarks, fit them by aligning the matchmarks. For parts to be selectively fitted, note how they
are to be combined.

+ Be sure to use the specified bolts, nuts, and washers. Tighten the main bolts and nuts to the specified torque. Be
sure to carefully tighten aluminum alloy parts.

« Apply Protec oil or engine oil to the threaded parts and bearing surfaces of the main bolts before tightening them
to the specified torque.

NOTICE

* Only use genuine YANMAR replacement parts or other specified parts.

» The parts with a position mark and match mark with the cylinder number and the bearing number must be installed
in the original positions. If you replace these parts, make the same marks on the new ones.

+ Install the removed protective covers and heat shielding covers in the original positions.

« If the cooling water system is equipped with a gasket, apply spray adhesive to the gasket. Make sure that it does
not adhere to the engine. If you apply spray adhesive directly to the engine, the viscous bond in the cooling water

fluid adheres to the mechanical seal sliding surface of the pump. It results in water leaks caused by catching
unwanted material in the cooling fluid.
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Disassembling and Assembling the Cylinder Head
and Accessories

NOTICE

Disassemble the cylinder head at regular intervals and
remove all collected carbon on the surface that is
exposed to combustion gas. This has a negative effect
on combustion. If scale collects in the cooling water
passages, this has a negative effect on cooling. Also,
thermal load can cause cracks.

B Cylinder head

@ How to disassemble

1.Remove the bonnet. Remove the piping around
the cylinder head.

2.Remove the fuel injection pipe and injection valve.

3.Remove the rocker arm for the intake/exhaust
valves.

4. Remove the exhaust manifold.
If you do not disassemble the engine fully, remove
the head bolts only as needed.

5. Remove the push rod.

8. Remove the exhaust thermometer (optional part).

7.Loosen and remove the cylinder head bolts.

8. Remove the cylinder head.

Cylinder head
lifting toot

HE T - GUENNN
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® Precautions for overhaul and assembly
» Look for carbon buildup in the combustion chamber @:’_O‘rmg

and the intake and exhaust passage. (It can be used
as a reference to decide the maintenance intervals S
in the future). Gasket, copper
After cleaning, carefully look for cracks and other
damage.
Check the water jacket for scale. Clean with a des-
caling agent.
Clean the water jacket at intervals of 2 to 3 years or
shorter. A lot of scale can collect depending on the
water quality.
If the fitting surface of the cylinder head is damaged,
blowby can occur during operation. Examine these
parts very carefully.
If you use a head gasket of the initial dimensions,
the standard top clearance is the same and adjust-
ment is not necessary.
Make sure that the holes are free from dirt and
unwanted material after you clean all parts. Put a
cover on the entire parts to keep dirt and unwanted
material out of the parts when you store them.

Nozzie sleeve

Gasket, copper

\ S

DICE64- 00BN
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« After you remove the nozzle sleeve, replace the cop-

per gasket and O-rings with new, genuine parts.
Apply a screw lock agent to the threads. Tightento a
torque of 235 N-m to 245 N-m.

+ When you install the cylinder head, apply Protec
grease to the threaded parts and bearing surfaces of
the cylinder head bolts. Follow the tightening order
and tighten the cylinder bolts in a few steps alter-
nately.

* Tighten the cylinder head with a torque wrench to
the specified torque.

How to tighten the cylinder head bolt and tight-
ening torque (P166 [Cylinder head bolt tightening
method (Tightening in 3 steps)])

B Intake/exhaust valves

® How to disassemble

1. Install the valve spring detaching/attaching tool to
the cylinder heads.

2. Move the handle of the valve spring tool in the
direction of the arrow. Remove the cotter (stop
metal).

When you remove the valve spring or the valve
rotator with the cylinder head installed, set the pis-
ton to top dead center. This makes sure that the
intake/exhaust valves do not fall down.

__

BN,

:\.?

Boilt M10x65 Walve spring
detaching f
Nut M10 attaching too!
Cylinder head —\\ )

fifting toot

QR I0 T - QO ERGE
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@ Important considerations for overhaul and
assembly

+ When you disassemble the engine, carefully inspect
the valve spring for cracks and corrosion.

» There are 2 cotters on every intake/exhaust valve.
When re-assembling, install them together to the
same valve.

If you install different cotters, bad contact can cause
damage to the valve stem.

® How to differentiate intake and exhaust
valves

The intake/exhaust valves have stamps with the

marks, numbers (manufacturing date) and symbols on

the shank. The exhaust valves have stamps with the

identification mark "E" after the numbers and symbols.

a D Identification
(degree) | (mm) mark
Intake 120 57 .
valve
Exh t
xnaus 90 57 E
valve

NOTICE

Handling the stem seal (during assembly)

* During assembly, make sure that you apply lubricat-
ing oil to the seal lip, valve stem and inner circumfer-
ence of the valve guide.

« When you tap the stem seal into the valve guide, do
not apply too much force to the lip. Make sure that
you do not cause damage to the lip.

Marking
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® Grinding the intake/exhaust valves

Do the first valve grinding early. Examine the state of
the valve and schedule the subsequent mainte-
nance accordingly.

Periodic inspections (P64 [Scheduled Inspec-
tions])

+ Before grinding, examine the wear on the valve
guide and the clearance of the valve stem. Refer to
table P160 [Standard Maintenance Table] and
replace parts as necessary.

+ The valve seat face (seat ring) has a stellite welding.
When you correct a deep flaw, grind the valve seat
with a rough correction seat cutter (with grinder).
(The seat cutter is optional.)

+ Measure the dimensions of the valve seat and seat
ring. If the wear is more than the wear limit (see
P1860 [Standard Maintenance Table]), replace the
parts.

NOTICE

Carefully examine the valve head end. If it is too thin, it
can break and pieces cause secondary damage in the
combustion chamber and the turbocharger. Adjust the
end of the valve head if necessary. Do not grind the
combustion surface side of the valve head to comrect
this.

« Apply the correct quantity of grinding compound to
the valve. Grind with the grinding tool 1 and spring 2.
Do the last grind with oil.

g Tighten the nut 1/4 tums.
E Loosen the nut 3/4 tums.

Make the nut free.

Fully tighten the nut
{314 turther after it is seated).

Tighten
the bolis.

Intake / Exh.
valve grinding fool

Press ol
the holder B.

Holder B

A5G A - HIENGH

4 N

Electric drilf

Seat cutter
with grinder
{option)
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® How to replace the valve guide and valve seat
(seat ring)

+ Make sure that you do not cause damage to the
mating surface. The valve guide and valve seat are
shrink-fitted at installation.

If you apply liquid nitrogen, the insertion is easier. ..../

aid

{312—-.3-—

EE o -

Vaive —!
guide il

If the entire circumference of valve seat part is built up
by arc welding, the valve seat shrinks due to welding
distorison and can be easily removed.

NG 31 - GHEND T
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+ When you insert the seat ring, measure the outer

. . . . Used valve
diameter of the seat ring and the inner diameter of
the insertion hole. Make sure that the interference is Vi
alve seat
between 0.047 mm and 0.085 mm. (seat ring)
+ If you use liquid nitrogen to insert the valve guide
and valve seat (outside diameter 58 mm), put the
valve guide or the valve seat into the liquid nitrogen.
Just after defoaming, quickly take the parts out of
the liquid nitrogen and insert them.
After insertion, you can lightly tap the parts to fit Stock
{wood)

them into the correct location.

If you cannot use liquid nitrogen: Fill approximately
1.5 ¢ of alcohol and 10 kg of dry ice (in chunks of 10
mm to 30 mm) into a thermos bottle (with a stainless
internal). Cover the parts in dry ice and decrease
their temperature for approximately 1 hour. Insert the
cooled valve guide or the valve seat.

To make sure that the seat ring is straight (and not
inclined), cool it sufficiently and tap it lightly with a
used valve.

0ENEEE -NOENGL

QEN LT - QOENGL

H Valve bridge and valve bridge guide
Examine the valve bridge and valve bridge guide. Do
the same check as for the guide of the intake/exhaust
valves. If necessary, replace them with new ones.

NOTICE

Too much clearance between the valve bridge and the
valve bridge guide can cause them to fall when
operated. This can cause a defect and damage to the
intake/exhaust cam because of uneven stress.
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H Valve rotator {intake/exhaust)

If the valve rotator stops tuming, chances of valve
blow-by are more.

Replace the valve rotator assembly when incomect
rotation ocours.

» Remove the cylinder head cover during operation to
inspect the rotation conditions of the valve.

+ Visually inspect the contact between the rocker arm
and the valve head in the disassembled valve rota-
tor. Replace the valve rotator assembly if there is a
defect.

You can remove the valve rotator without disassem-

bling the cylinder head.

How to disassemble (P103 [Intake/exhaust
valves])

Direction of rotation
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Disassembling and Assembling the Piston and the
Connecting Rod

How often you remove and examine the piston
depends on the daily maintenance, especially the con-
trol of lubricating oil and load (i.e. overload and very
low load). The supervisor must decide the correct fre-
quency. Do the first disassembly and inspection as
shown in P63 [Periodic Inspections]. Examine the
results of that inspection (e.g. the increase of blowby
and the increase in consumption of lubricating oil).
Accordingly, do subsequent inspections earier or later.
When the consumption of lubricating oil becomes
twice the initial value, disassemble and clean the pis-
ton and replace the piston rings.

B Removing the piston

1.Remove the carbon from the combustion chamber
on the top of the cylinder liner.

2. Turn the flywheel in the direction of engine rotation.
Set the piston to approximately 90° after top dead
center.

The piston top will be approximately L = 130 mm
below the top face of the liner.

3.Lock the flywheel.

A CAUTION

If you do not lock the flywheel, the crankshaft can
turn suddenly because of unbalance when you
remove a piston. This is dangerous.

4. Loosen the 2 connecting rod bolts with the specified Approx. 90°

special box wrench. Remove the bottom bolt first. ’
5. Remove the top connecting rod bolt together with E

the cap.
8. Turn the flywheel in the direction of engine rotation.
Set the piston to approximately 30° after top dead

center (the piston top will be approximately L = 20 S
Crankpin i

mm from the top face of the liner).
Slowly turn the flywheel. Make sure that the large
end of the connecting rod does not come off from
the crankpin. If it comes off, the large end may s
damage the crankpin. —
7.Install the piston lifting tool to the piston head.
8. Remove the piston and the connecting rod.
9. Make sure that the connecting rod does not touch
the piston cooling nozzle.
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H Inserting the piston

1. Move the crank pin to approximately 30° after top
dead center. Lock the flywheel.

2.Install the piston in the reverse sequence of disas-
sembly.
Observe these instructions:

= Use the piston insertion tool.

= Aftach the piston rings and make sure that their
openings are 180° apart.

+ Turn the connecting rod until the cap and open-
ing of the large end point to the operation side.

= Apply lubricating oil to the sliding parts of the
ring and the liner.

+ When you insert the piston, make sure that the
large end of the connecting rod does not touch the
piston cooling nozzle at the bottom of the cylinder
liner.

Be careful that the insertion tool does not get
caught in the oil rings. Apply lubricating oil to the
sliding surface of the bearing. Do not apply lubri-
cating oil to the back of the bearing.

+ Replace the connecting rod bolts with new ones
at regular intervals.

Periodic inspections (P63 [Periodic Inspec-
tions))

+ If you find seizure on the piston, replace all bolts
of that cylinder. A lot of force can be exerted on
the bolts.

H Tightening the connecting rod bolt (angle
tightening)

® When you reuse the bolt
1. Apply Protec grease to the thread and seating face
of the connecting rod bolt.
2.With the crank pin bearing not installed, tighten the 2
connecting rod bolts to a seating torque of 50 N-m +

5 N-m with a torque meter. Make sure that the match

mark {line) on the outer circumference of the bolt

head is aligned with the match mark (A) on the cap.
= If they are aligned, loosen the connecting rod
bolt and remove the cap.

+ If they are not aligned, make a new match mark
(A) on the cap that is aligned to the match mark
(line) of the bolt.

3.Insert the crank pin bearing. Tighten the 2 bolts
until the match mark (line) of the connecting rod
bolt aligns with the match mark (A) on the cap side.

Operation side Non-operation side

Piston
insert. tool

Piston
lifting tool

Y 053357 - 00BN
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4. Tighten the 2 connecting rod bolts to the specified
tightening angle of 110°, Do it alternatively in 3
turns (tighten the first bolt to 40° and the second
bolt to 80°). Finally, align the match mark "B" on
the cap side to the match mark line.

Make sure that the match mark on the rod boltis 0
mm to 2 mm ahead of the match mark on the cap
in the direction of tightening.

® When replacing the bolt with a new one

1. Apply Protec grease to the thread and seating face
of the connecting rod bolt.

2. With the crank pin bearing not installed, tighten the
2 connecting rod bolts to a seating torque of 50
N-m £ 5 N-m with a torque meter.

3. Tighten the connecting rod bolt to an angle of
approximately 110° (the specified tightening angle)
as a break-in. Remove the connecting rod bolt.

4. With the crank pin bearing not installed, tighten the
2 connecting rod bolts to a seating torque of 50
N-m % 5 N-m with a torque meter. Make sure that
the match mark {line) on the outer circumference
of the bolt head is aligned with the match mark (A)
on the cap.

5.Make an identification mark {e.g. cylinder number
and installation side).

6. Loosen the connecting rod bolt and remove the
cap.

7.Insert the connecting rod into the engine. Insert the
crank pin bearing. Tighten the 2 bolts until the
match mark (line) of the connecting rod bolts align
with the match mark (A) on the cap side.

8. Tighten the 2 connecting rod bolis to the specified
tightening angle of 110°. Do it altematively in 3
tums (intermediate angles: 40° and 80°).

Use an "angle gauge" for tightening angle.

9. Finally, align the match mark (B) on the cap side to
the match mark {line) on the connecting rod bolt.
Make sure that the match mark on the rod boltis 0
mm to 2 mm ahead of the match mark on the cap
in the direction of tightening.

-
3rd step on tightening
{final)
{stamp “B” mark)

2nd stepfP 110° Angle gauge
on tightening

80° :
5
iststep A N ¥

on tightening n &\’ 7o
40° ;
R Initiat tightening:

Initial tightening:
50N-m 50M-m .
{stamp “A” mark) {stamp “A” mark}

i ﬁs i40°
a1sl step

X ¥

80°  on tightening
110°™ [ 2nd step
on tightening

ﬂ 3rd step on tightening
{final)

{stamp “B” mark} y

Pedatik St Elek -1 o et}
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@ Disassembling and assembling the piston

and the connecting rod

1. Remove the piston pin circlip.

2.Remove the piston pin and disassemble the piston
and the connecting rod.

3.Remove the piston rings and oil ring.

4. To install and remove the rings, make loops from
wire. Use them to make the ring openings wider.

5. Examine the cooling chamber on the back of the
piston head for scale. If you find scale, clean the
chamber thoroughly. For example, soak it in clean-
ing oil and then blow it with compressed air.
We recommend cleaning with Emocon 1 E-55
(Kurita Water Industries Ltd.) or Cne-1 (NEOS Co.,
Ltd.).

8. When you measure the piston, do a color-check
and look for cracks in the piston head (inner and
outer surface) and the ring grooves.

Spreading:

QEI el -0 LENGE

Color-check area
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7.When you install the connecting rod to the piston,
align the direction of the piston and the cylinder
No. of the connecting rod.

[Cylinder No.]

8. When installing the piston ring, turn the rings until
the match marks point up.
9. The oil ring has a coil expander.
Make sure that its coil joint is shifted 180° apart
from the oil ring opening.
10. Make sure that each ring is shifted 180° apart from
the opening as shown in the figure.

Coil expander — &

Cpening of top ring
Opening of oil ring

180"

]

o,
Opening of =—=
second ring

1735 -01ENDD
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B Inspecting and servicing the connecting rod

» The mating surface of the large end cap of the con-
necting rod has serrations.

+ During scheduled inspections, examine the mating
surfaces for cracks and wear caused by loose bolts.

« Examine the mating parts of the small end of the
connecting rod and the piston pin bearing for loose-
ness and cracks.

» Measure the inner diameter of the piston pin bear-
ing. If the measurement is more than the wear limit
{See P160 [Standard Maintenance Table]), replace
the piston pin bearing.

+ The piston pin bearings are press-fitted. To
remove them, use an applicable metal piece and
hit it with a hammer or push them out with a
press.

+ After you insert the piston pin bearings, measure
their inside diameter.

Evaluation
standards for
bending of the
connecting rod:

pitch between the large
and small end
L =420 mm £ 0.05 mm

+ If the roundness is larger, replace the piston pin
bearing with a new one.

+ If water-hammering occurred or the piston has a lot
of burns, measure the bend and inclination of the
connecting rod.
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B Crankpin bearing

@ Inspection and servicing of the crank pin
bearing

+ Check the sliding surface of the crank pin bearing for
cracks.

* Install the crank pin bearing to the connecting rod.
Tighten the connecting rod bolt to the match mark.
Measure the inner diameter of the bearing. If the
wear is more than the wear limit, replace the bear-
ing.

» Replace the crank pin bearing if the sliding surface
of the overlay is wom by approximately 30 % and
the kelmet alloy becomes visible. This reduces wear
on the crank pin.

» Measure the thickness of A, B and C. If the differ-
ence is less than 0.04 mm, you can continue to use
the bearing (even if the overlay of the bearing is
worn by more than 30 %).

» Be sure to replace both the top and bottom bearings
as a pair.

+ Install the bearings.

+ Clean the back of the bearing. Do not apply oil. ™\
+ Make sure that the mating surface of the bearing ¢
pawl has no burrs. Make sure that the bearings

are installed correctly.

approx
40mm

=
4

Cross section
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Disassembling and Assembling the Cylinder and
Cylinder Liner

B Cylinder block

It is not necessary to remove the cylinder block during
scheduled inspection, unless you remove the crank-
shaft. Do nevertheless, examine the inside of the
jacket every 2 to 3 years.

« Examine the water jacket and water chamber for
corrosion. Examine the condition of the cylinder liner
fitting surface.

« Examine the cylinder liner fitting mating surface for
cracks. Do a color-check.

+ When you remove the cylinder block, make sure that
you align the match mark of the timing gear when
you re-assemble.

B Cylinder liner

« Remove the liner at regular intervals and examine it
for corrosion. Cooling water can cause cavitation on ?
the cylinder liner jacket. This results in erosion from ﬂgl
the outer surface of cylinder liner.

« Measure the inner diameter of the liner every 2t0 3
years. The wear on the inner surface depends on:
- The control of the lubricating oil
- The temperature of the cooling water
- The regular working load.
Make the measurement with the liner inside the cyl-
inder block.

Cylinder block
{Upper)

Cylinder liner

COTRER-OCR

® Removing the cylinder liner

When you remove the liner, put the bottom part of the
special tool in a right angle to the crank. Make sure
that it does not touch the piston cooling nozzle.
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® Cylinder liner assembly

1.Clean the liner hole of the cylinder block and the
deck surfaces.

+ If a repair (cutting) of the deck surfaces is neces-

sary, do the processing with a repair liner pack-
ing {(genuine part) of the correct size.
= Use the comrect packing for the repair.
2.Replace the liner packing with a new one.
3. 8tretch the rubber packing and check for cracks.
4.Long storage can cause damage to the rubber.
5.Install the liner rubber packing in the order shown
in the figure on the right.
8. Install a rubber packing to the liner. Make sure that
there are no twists.
7. Apply silicone oil or lubricating oil to area A and B.
Apply silicone-type liquid gasket to shelves for cyl-
inder liner inserting.

8. Align the match marks of the cylinder liner and the
cylinder block.

C e,
A— a0 { b
St +—;Rubber packing
.. L. {Fluorine rubber)
P e
I )
;.' —Rubber packing
(belt type)
I (Flucrine rubber)
] _
B— 2 —Rubber packing
., {Fluorine rubber)
' “‘s - GEN 2 EE - GOERGD

Cylinder block

Shelf for cylinder
liner inserting

(/

S LY -QIERGL

Non-operation side

-

' . ol Hydraulic
Cylinder I:@r\%wst rmark "W

S

Piston P
. A
cooling nozzle ——

[ & a‘zﬁ%‘k‘:’\“\.\?\l./ﬂj/‘_h\\.rf.'rﬂ..&5“”9‘,

Operation side

“0” mark

bl

Punch mark =

QENIEL - QOENGEG
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Disassembling and Assembling the Main Bearing and
Crankshaft

B Main bearing and oil pan

@ Inspection and servicing

 This engine has an oil pan. It is not possible to clean
oil pan completely during regular oil changes.
Remove the oil pan at intervals of 4 to 5 years and
clean the inside.

If the paint on the inside is damaged, clean it with
thinner, degrease and re-apply the paint.

Ifthe crankshaft has unexpected burns, measure the
dimensions of the main bearing hole of the cylinder
block.

Straightness: 0.03 mm or less in 1 m of length,
roundness: 0.02 mm or less

During overhaul inspections:

- Examine the main bearing cap for knocking.

- Examine the oil hole of the cylinder block for
cracks.

Make sure that the bolt of the main bearing cap is
tight. If necessary, apply a screw lock agent and
tighten it.

The stud torque for the main bearing tightening bolt
is 530 N-m + 30N-m.
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B Main bearing and thrust bearing

®Inspection

« Measure the clearance between the main bearings
and the crankshaft at regular intervals. If the clear-
ance is too large, a lot of lubricating oil escapes and
the lubricating oil pressure decreases. This causes
damage and cracks.

Remove the main bearings. Examine the sliding sur-
face for cracks.

This is the correct method to measure the dimen- ™
sions: Remove the crankshatft from the cylinder 3
block. Tighten the main bearing cap to the specified

torque. Measure the inside diameter of the bearing. B c
If the clearance is too large because of wear on the aa
bearing, replace the bearing with a new one.

If you replace the bearing with a new one, but the Cross section

clearance stays too large, use a genuine undersized \ J
bearing (inner diameter). e ensen
In that case, it is necessary to polish the crankshaft

so that it fits the undersized bearings.

Measure the thickness of the main bearings. If the

difference between A, B and C (as shown in the fig-

ure) is 0.04 mm or more, replace the bearings.

Examine the thrust bearings for wear and burns. The

thrust bearings are installed to the bearing that is

nearest to the flywheel.

BpPProx
40mm

« When you replace the main bearings or thrust bear-
ings, replace the top and bottom bearings mas a Ja U /T Thrust metal
pair.
Measure the clearance of the thrust bearing. e -/dl'-
7 LI
Dial gauge—\ )_ [:>B Cpr';l:'gshaﬂ

Magnet bese

waup [ Set the dial gauge
to indicate zero point.

M n Indicated valuve of
dial gauge is thrust gap.

QI T -0 IEHGH
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B How to remove and install main bearings

® Removing
1.Loosen the tightening nuts of the main bearing cap
bolt.
2.Loosen the side bolts of the main bearing caps.
The side bolts are on both sides of each bearing.
3. Install the main bearing cap drawing-out tool to the
clamping bolt.

A CAUTION
Do not remove the tightening nuts on both sides at
the same time. The main bearing cap can fall and
cause injury.

4. Fully screw the drawing-out bolt D to the main
bearing cap. Turn the nut C. Draw out the main
bearing cap until it is free.

5.Remove bolt B. Remove the main bearing cap and
the main bearing together with the tool from the
engine.

® Removing the top main bearings

1. Put the drawing-out tool into the oil hole of the
crankshatft.

2. Slowly turn the flywheel counterclockwise as seen
from the flywheel side. Stop tuming when the top
bearing is completely out the housing. Remove the
bearing.

S
Cap detaching /
aftaching tool

F— Side bolt

Gperation side

QB BEE - QUENGG

Non-operation side

o i

Oit hole

" Metal drawing-out tool 1

>
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B How to make a nut match mark

NOTICE

When you replace a bearing or a tightening nut or
during disassembly, make sure that you apply a new
match mark. The bolts have a factory match mark, but
the tightening force of a bolt changes afteritis
tightened to a seat.

Make a match mark on each nut with the main bear-
ings not installed. Obey the instructions that follow.
1. Apply lubricating oil to the bolt. Apply Protec
grease to the nut seating face.
2. Tighten the bolt with a torque wrench to the seating
torque.
Seating torque: 50 N-m £ 3 N-m
3. Align the 0° position of an angle gauge to the
match mark of the main bearing cap. Make a
match mark on the side of the nut collar at 125°.

# Nut match mark

SUATTT-DLERCS

H Installing the main bearings
1.Inspect the bearings for damage and buildup of
dirt.
Look for hit marks and plucking on the bearing sur-
face and thread of each nut. Repair all defects.

NOTICE

Do not mistake the top and bottom bearings. The
top bearing has an oil groove.

= Metal
j drawing-out
\_ tool
Pawl

B

\'_

Groove for

2. Insert the bearing removal tool into the oil hole of
pawl passing

the crankshaft. Turn the crankshaft until the tool
disappears in the housing.

3. Carefully check the relationship of the fitting posi-
tion between the top bearing pawl and the housing
pawl. Insert the one without a pawl into the housing
first. (Push in manually by approximately 1/4.)

4.Install the bearing insertion tool (guide).

5. Slowly and carefully turn the crankshaft to the right.
Insert the bearing. (Make sure that the bearing
pawl and the insertion tool guide are aligned.)

p vy GENGAS -GUERG
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6. Turn until the bearing and the housing match and
the bearing is completely settled. Then stop turn-
ing.

7.Turn the crankshaft back a little. Remove the bear-
ing insertion tool and the bearing removal tool.

H Installing the main bearing cap

1. Align the bearing pawl to the main bearing cap
pawl groove position.

2. Align the match marks of the main bearing cap and
the cylinder block and install.

3.Install the removal tool to the main bearing cap.
(Refer to the figure)

4. Screw the bolt D into the main bearing cap. Turn
the nut C. When the main bearing cap is settled in
the specified position (when the mating surfaces
are aligned), remove the special tools.

5. Tighten the main bearing nuts to a seating torque
of 50 N-m £ 5 N-m.

6. Obey the P166 [Tightening method for the main
bearing nut (angular tightening)] order to tighten ' :
the bolt.

7. After you tighten them, check the match marks.

A CAUTION Side bolt \ -V, w
T ~eer 17

GROSEI-D0KIT

Install the tightening nuts on one side, then on
the other side. The main bearing cap can fall
and cause injury.

Match mark

8. Tighten the side bolts on the operation side and
non-operation side alternately.

9. Obey the P167 [Tightening method for the main
bearing side bolt (tighten the side bolt after tighten-
ing the main bearing nut)] order to tighten the bolt.

LT M HER ol S v
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B Crankshaft

Disassemble and examine the crankshatft at regular

intervals. The following malfunctions may occur:

+ Uneven wear of the crankshaft

» Too much clearance of the main bearing (because of
wear of the crankshaft)

+ Cracks caused by too much crankshaft deflection

+ Hair cracks caused by crankshaft seizure due to lack
of ol

» Cracks caused by torsional vibration at normal
speeds

If the crankshaft or the main bearings have burns,

replace the bearings. Also, look for hair cracks of the

crankshaft:

+ Measure the surface hardness.

+ Do a magnetic check for deep flaws.

Evaluation

Crankshaftsurface | Between 56 HRC and 65
hardness HRC (Rockwell hardness)

Hair cracks Not permitted

® Important considerations for disassembly
and assembly

» Clean carefully including the oil hole during disas-
sembly.

+ During maintenance, protect the engine from seawa-
ter and other materials that cause rust.

* Rust can cause cracks.

+ When you install, align the knock pin of the crank-
shaft and the flywheel. Install it by hitting it lightly.

« Before you install the flywheel clamping bolt, exam-
ine the bolt thread for defects. Apply seizure inhibitor
{e.g. Molycote) to the bolt thread.

+ Measure the crankshaft deflection during installa-
tion.
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H Tightening the balance weight bolt
(angle tightening)

1. Apply lubricating oil to the thread. Apply Protec
grease to the bolt seating surface.

2.Tighten the balance weight bolt.

3.Tighten the 2 balance weight bolts to a seating
torque of 50 N-m £ 3 N-m. Align the bolts to the
match mark A on the balance weight side and
stamp the match mark (punch mark) on the bal-
ance weight bolt.

4. Tighten the 2 balance weight bolts to the specified
tightening angle of 30°. Do it alternatively in 3 turns
(intermediate angles: 10° and 20°). Finally, align
the match mark (line) of the bolt to the match mark
B on the balance weight side. Make sure that the
match mark on the bolt is 0 mm to 1 mm ahead of
the match mark on the balance weight in the direc-
tion of tightening.

B Disassembling and assembling the

crankshatft oil seal on the flywheel side
During crankshaft removal or when oil leaks from the

oil seal, disassemble and assemble the oil seal
according to these instructions.

@ How to remove the oil seal

The oil seal is a slinger (end face seal) type. Make
sure that you use the drawing-out tools and obey the
instructions that follow.

NOTICE

= Stop the engine and wait for the engine temperature
to decrease.

+ When you remove the oil seal, make sure that you
do not cause damage to the crankshatft and the inner
surface of the oil seal case.

» Replace the oil seals with new ones.

1.Remove the fabric with a screwdriver.

2.Remove the lip and the inner ring with pliers. Only
the slinger stays.

3.Remove the oil seal case.

4. Set the drawing-out tool, the center bolt, and the
drawing-put pawl.

5. Lock the pawl to the drawing-out tool. Attach the
pawl in three locations as shown in the figure. The
end of the pawl must touch the retum pant in front
of the slinger.

6. Slowly tighten the center bolt and remove the
slinger. If the return part of the slinger turns upside
down, change the position of the pawls and do the
task again.

3rd step on tightening {final)
imalch mark "B on the balance weight)_\

o[ \O

Tighten 2 bolts alternatively
n3t
i urnsm

{intermediate angle : 10%and 20°). f

Use an "angle gauge™. /

Initial tightening : 50N «m

{match mark "A” on the halance weaight) HELLES - ODENGN

Engine Side Flywheel Side

Ji

& Wing bolt
Pulling out

Ot seal Fingemail
M Figernail pos"ll'on
(Wiry
= tool
/
Central bolt R

seal

Detail of oil

B S | Bt Ol seal
/CaSe
T

Fablic

/— Inner ring
/—

= Crankshaft
h\/_
L Lip
Slinger

QESBLZ-00EMIC
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@ Important considerations for installing
Make sure that you use the drawing-out tools and obey

the instructions that follow. /—ou seal case
Qil seal
NOTICE \ | .,i%/—m l
' - /,‘_/— ale

* Replace the oil seals with new ones. Do not use the = | — nserion oo
removed oil seal again. |

» There are different oil seals depending on the direc- T J~— Central bolt
tion of engine rotation. Use the correct oil seal.

» Refer to the figure and make sure that the oil seal |/
faces in the right direction. Insert it.

+ When you install the oil seal, make sure that you do
not cause damage to the crankshaft and the inner
surface of the oil seal case. I

i
-

B Washer

=
' \-Bolt

HEG AT - NI EH

1. Apply lubricating oil to the oil seal lip.

2. Temporarily install the bolt to the plate at 3 loca-
tions.

3.Insert the insertion tool up to the crankshaft. Align
the center of the crankshaft and the plate. Tighten L
the bolt through the window of the insertion tool Slinger f B=(b-a
with a hexagonal wrench.

4.Insent the oil seal in the plate. Attach the insertion
tool.

5. Tighten the center bolt to the insertion tool. Press-
fit the oil seal.

6. Tighten the center bolt until the insertion tool
touches the plate.

7. After insertion, make sure that the installation loca-
tion (size B) of the oil seal end and the slinger is
within £ 0.3 mm. If it is larger than + 0.3 mm, failure
of the sealing can occur. Repeat the task and
install a new oil seal.

Detait A
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B Replacing the crankshatft oil seal on the

opposite side of the flywheel (front
side)

1.1f a front power take-off shaft is attached to the
front, remove it and its coupling.

2.To replace the oil seal, obey the same instructions
as "Disassembling and assembling the crankshaft
oil seal on the flywheel side".

NOTICE

The oil seal is a slinger (end face seal) type. It is the
same seal as the one on the flywheel side.
However, its size is smaller. Use a different jig.
Replace the oil seals with new ones.
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Disassembling and Assembling the Timing Gear,
Camshaft, and Intake/Exhaust Swing Arm

H Timing gear

Normal operation also causes backlash and wear on Opgposile side of fiywheel — Fuel feed pump
drive gear

the gear. Even at normal speeds, torsional vibration
can cause hair cracks and pitting wear of the gear. Freshwater pump F —
Measure the backlash of the gears. Examine the con- drive gear“g L A
dition of the teeth surface.

@ Precautions during disassembly and
assembly

« Be careful. All these parts have match marks on
their alignment tooth: the cam gear, the camshaft

Lub. cil pump

idle gear and the crankshaft gear on the flywheel drive gear

side. Idie gear Crankshaft gear
* When you loosen the cam gear tightening nut, put a

wood piece into the gear alignment. 7 acauator oum
+ Do not put a screwdriver or a metal piece. .- 2 drve gearp b
* When you remove the crankshatft gear: e gear

Drill a hole into the bottom land of the gear. Put a

chisel into the hole. Lightly hit the chisel to loosen

the gear alignment. S idle gear

* Inserting the crankshaft gear

1. Put the crankshaft gear in an oil bath of approxi-
mately 150 °C to 180 °C.

2.80ak it for approximately 30 minutes. Take the
crankshaft gear out of the oil bath. Quickly insert it
into the crankshaft.
Do not increase the temperature of the crankshaft
gear with a gas burner. Too much temperature will
weaken its material and strength. Use an oil bath

HEGe S - O1ENIN

instead.
. Opposite side
Flywheel side

y of the flywheel

Crankshaft/
gear 0.136 to 0.211 | 0.120to 0.185

Interference

(mm)

Crankshaft gear 4
Drilt @6 (long type) CE03EE-9SRHOD
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B Camshaft

Remove the camshaft and obey the steps that follow if:

+ The wear on the cam, metal part of camshaft, bush
and fuel cam is more than the wear limit.

» These parts are damaged.

@ Important considerations for disassembly
and assembly

+ The intake/exhaust cam and the fuel cam are inte-
grated into the shaft. But the outer diameter of metal
part of camshatt is very large. If you remove the fuel
pump, drive unit, cam gear and thrust metal, you can
easily remove the camshaft.

+ When you replace the camshaft bush:
- Press-fit the bush.
- Measure the roundness.
- Examine the clinch of the bush for defects.

+ Before you press-fit, correctly align the oil holes of
the bush and the cylinder block.

B Swing arm
1. First tighten the left tightening bolt of the swing arm
shaft. Then tighten the right bolt.
2.Inspect the mating surfaces of the sliding parts with
the cam and push rod. Inspect the roller.

Thrust metal Retainer

Cam gear
Governor
drive gear Camshaft

Intake cam (metal part)
ASGIYE-0IEHGH
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Disassembling and Assembling the Fuel Injection
Pump

It is a precision instrument and any defect will have a
bad effect on combustion performance and engine out-
put. Be careful with the fuel injection pump during dis-
assembly and assembly.

Bl Removal procedure

1.Remove the fuel injection pipe 1.

2.Loosen the clamping bolts on the pump side 2 with
a hexagonal wrench key. Remove the fuel injection
pipe joint 3.

3.Remove the overflow oil pipe 4.

4. Remove the fuel oil inlet pipe 5.

5.Remove the fuel oil outlet pipe 6.

6.Loosen the tightening nuts 7 of the fuel injection
pump with the special box wrench.

7.Remove the pump 8.

q

LGS -NGKENL
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B Disassembly

A CAUTION

When you remove the retainer 1 from the groove, Bolt
it can suddenly come off and cause injury. To
prevent this, cover it with a cloth.

Jack bolt

Plunger guide
assembly fool

1. Turn the pump in the opposite direction of opera-
tion and install the assembly tool.

2.Screw in the jack bolt. Push in the plunger guide
2. Make the opening of the retainer larger.

3.Remove the retainer.

4 Remove the plunger guide. 3
5.Remove the plunger spring retainer 9.
8. Remove the plunger 11.
7.Remove the plunger spring 10. 4
8.Remove the spring seat 12. 45
9.Remove the pinion 8.
10.Loosen the bolt of the rack guide 6. 1.,
11.Remove the rack 7.

12. Remove the two deflectors 13.

13. Loosen the clamping bolt of the two-way delivery
valve 3, s ——8
14. Loosen the barrel clamping bolt 4. - — 12
15.Loosen the lock bolt 14. 10
16. Remove the bael 15. —
—
IR i|
Handle the plunger and the barrel together as a pair.
B Inspection
1.Clean all parts. Make sure that there is no rust.
2.Examine the spring of the two-way delivery valve
6 for breakage.
3.Inspect the mating surfaces of the two-way deliver
vilve body 7 and the barrel 5 for blowby from fuel L 1 , . @ ,
oil. E = H
4.Clean the oil hole of the barrel 3. !:E : A @

5.If the tip of the deflector 2 has dents from corro-
sion, replace it.
8. Replace all O-rings 1 with new ones.

PETEREL LN ET
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B Adjustment

® Adjusting the fuel injection amount
(fuel injection pump rack scale)
If the difference in exhaust temperatures between the
cylinders is more than 40 °C (and you serviced the fuel
injection valve), adjust the rack 4 of the relevant cylin-
der's fuel injection pump 1.
Keep the difference between cylinders within one mark
of the rack index on the indicator board 5.
1.Loosen the locknut 3.
2. To adjust the injection amount, turn the rack-
adjuster bolt 2 as follows:
Turn right (clockwise): increase the injection quan-
tity (exhaust temperature increases)
Turn left (counterclockwise): Decrease the injec-
tion quantity (exhaust temperature decreases)
3.Tighten the locknut.

® How to check the injection timing

1. Open the cover of the marking line check window
of the injection pump drive unit.

2.Turn the flywheel and align the marking lines on
the pump body and on the plunger guide.
When aligned, the flywheel pointer shows the fuel
injection time on the flywheel scale.
(In the range of 0° to 30° before and after top dead
center, one mark indicates 2°. Qutside this range,
one mark indicates 5°.)
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® How to check the injection timing

A CAUTION

When you turn the flywheel, do not let your fingers
come near the locknut 2 or the oil shield plate.
Your fingers can get caught, resulting in injury.

1.0Open the cover of the marking line check window.

2. Turn the flywheel and move the moving part of the
drive unit (the adjusting bolt 1 and the locknut 2) to
the lowest position.

3.Loosen the locknut 2.

4. Turn the flywheel in the direction of engine rotation.
Align the flywheel pointer with the injection time
mark (on the flywheel scale) for the cylinder that
you want to adjust.

+ Make the injection timing faster: Pmax increases

+ Make the injection timing slower: Pmax

decreases

5. Turn the adjusting bolt and align the marking line
on the pump body with the line on the plunger
guide.

6. Turn the flywheel and move the drive unit moving
part to the lowest position.

7. Tighten the locknut to the specified torque. To pre-
vent the adjusting bolt from turning with the lock-
nut, lock it with a wrench.

P164 [Tightening Torque for Major Bolts and Nuts]
Make sure that the plunger is not pushed up. After
the adjustment, turn the flywheel and make sure
that it tums easily.

8.Install the cover of the marking line check window.
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B Assembly

1.Replace the C-rings and the gaskets with new
ones.

2.Install the O-rings. Make sure that they are not
twisted.

3. Apply lubricating oil to the barrel 11.

4. Install the barrel to the fuel injection pump body.

5. Install the two-way delivery valve 14.

8. Tighten the barrel clamping bolt 13 and the clamp-
ing bolt 16 of the two-way delivery valve body.
Tighten them gradually in 3 steps to the specified
torque.

P164 [Tightening Torque for Major Bolts and Nuts]

7. Align the match marks of the rack 8, pinion 1 and
plunger 3.

8. When you install the retainer 7, be careful that you
do not damage the guide of the pinion by the collar
of the plunger. To avoid damage, adjust the move-
ment of the rack while you push in the plunger
guide 6.

9. Align the opening of the retainer with the notch of
the body.

10. After you assembile the fuel injection pump, make
sure that the rack moves easily.

NEQEEG-NNXHN
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Disassembling and Assembling the Fuel Injection

Pump Drive Unit

B Disassembly

1.Remove the fuel injection pump.
P129 [Removal procedure]

2.Remove the drive unit assembly A from the cylin-
der block.

3.Loosen the locknut 2.

4.Loosen the injection-timing adjusting bolt 3.

5.Remove the oil shield plate 4 together with the O-
ring 5.

8. Remove the rotor tappet assembly 6 to the bottom.

B Inspection
1. Inspect the roller 7 and the outside of the roller 8
for bad contact and damage.
2.Make sure that the roller turns smoothly.
3. Blow air into the oil hole on the body. Look for clog-

ging.

B Assembly

1.Replace the C-rings and the gaskets with new
ones.

2. Align the position of the plugs on the drive unit
body of the fuel injection pump and the tappet.

3. Install the oil shield plate.

4. Install the injection-timing adjusting bolt and screw
it in fully.

5. Install the fuel injection pump.

8. For details on the procedure, refer to this docu-
ment:
P131 [Adjustment]

047 -0CX00

m) 4’1/ 7— O-ring
N
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Governor and Drive Unit

Bl Removal procedure
See the separate "NZ61/NZ115 Governor Service
Manual".

B Disassembly and assembling the gov-
ernor drive unit

@ Disassembly

Remove the parits in the sequence shown in the illus-

tration.

» Remove the governor 3. To remove the drive unit,
pull it out with the ball bearing 11 and 13 and the
drive gear 7 installed.

@ Inspection

+ If the inside of the spline of the driving shaft 9 has
stepped wear, replace it with a new one.

» Check the tooth surface roughness and cracks of
the driving gear 7. If there is a defect, check the
engaged mating gear.

Driving shaft
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® Assembly

» Replace the O-rings and the gaskets with new ones.

» Replace the ball bearings approximately every 8000
hours to 10000 hours.

» When you install them to the engine, make sure that
the backlash of the driving gear is between 0.13 mm
to 0.31 mm. If necessary, adjust the number of
shims.

B Connecting the speed control device

Fuel control rack
NOTICE N Goveror
S o e
“1 (Increas _
; » y J = | .

An incorrect coupling of the governor and fuel injection Fuel 'y irus
pump can cause these malfunctions: Decreaﬁs:w '
*Incorrect speed regulation No.1 lever R
*Engine cannot be stopped Fuel notch= :
+Unusual increase in engine speed. @ﬁ
Carefully examine and adjust the coupling after you: w
*Replace or do maintenance in the governor. \%'
*Replace or do maintenance on the fuel injection Start / Stop handle o8t 25 OLENG
pump.
@ Adjustment

Obey the instructions that follow when you do mainte-
nance of the speed control device.
1. Move the start/stop handle to STOP.
2.5et the rack scales 0(zero). Do it for the fuel injec-
tion pumps of all cylinders. Use the rack adjusting
bolt. Make sure that the No. 1 lever moves easily.
Adjusting the fuel injection amount (rack scale)
(P131 [Adjusting the fuel injection amount (fuel
injection pump rack scale)])

Fuel injection Fuel injection pump No.1 lever shaft No.1 lever Govemor Start / Stop handle

amount
Decrease 4= Increase

Connector

No.1 lever ©

drer—

HEGEII - ORERGN
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3. Make sure that the distance (L1) between the cen-
ter of the No. 1 lever shaft 4 and the center of the
connector 6 is approximately 36 mm. If necessary,
screw the connecting bolt 7 in or out to adjust the
length.

4. Connect the connecting bolt 5 of lever No. 2 to the
connector.

5. Put a minus screwdriver into the end of the gover-
nor output shaft 3. Turn it fully toward the fuel
DECREASE side. Set the pointer 9 to 0 (zero) on
the scale.

6. Install the speed control lever 1 to the end of the
governor output shaft. Loosen the set bolt 2 of the
speed control lever.

7.Connect the connector to the speed control lever,

8. Set the pointer to 1 on the scale. Turn the govermor 8
output shaft to the fuel INCREASE side. Tighten | Pl | _:I
and lock the speed control lever with the set bolt to I” Decrease “~ |~ Increase
the governor output shaft. ;

9. Check the governor links for defects.

10. Move the start/stop handle 8 to RUN. Check that
the scales of all fuel injection pumps are 4.

>

.............

{@)1 o
S L
Standard dimensions at the handle stop position m‘ ‘m
L1 s6mm 4 |
‘E 1] C-Jl-!':"
L2 158 mm

L3 45 mm
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Disassembling the Lubricating Oil Pump, Lubricating
Oil Cooler, and Lubricating Oil Pressure Control Valve

B Lubricating oil pump
@ Disassembling
Remove the parts in the sequence shown in the illustration.

®Inspection
Check the following:
+ Pump gear bushing for burns and unusual wear
= Clearance of the gear and the pump body (hous-
ing)
+ Clearance of the gear and the cover
+ No.1 gear and No.2 gear for teeth contact and
unusual wear
= Driving gear for teeth contact and backlash dur-
ing installation.
Repair or replace, if there is a defect.
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B Lubricating oil cooler

Disassemble and clean if the cooling effect decreases

or during regular inspections.

+ Remove the cooling tube assembly from the cooler
barrel. Remove scale from the cooling tube surface.
Scale is easy to remove with cleaning agent NEOS
Cne-1.

+ Clean the cooling tubes with a cleaning brush.

» Remove the cooling tube (assembly) from the cooler
barrel. When you assemble again, align the match
marks of the barrel and the tube sheet.

+ Replace the O-rings and the gaskets with new ones
during assembly.
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B Lubricating oil pressure control valve

®Disassembly
Remove the parts in the sequence shown in the illus-
tration.

A CAUTION

Be careful. The spring § of the pressure control
valve can suddenly come out. Loosen the
adjusting bolt 3 before you disassemble the
pressure control valve.

&
N
e
et =
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®Inspection

* Inspect the valve seal of the pressure control valve
body for contact and cracks.

+ Inspect the valve 6 operation.
If you find a defect, correct it.

» Check the spring for breakage and fatigue.
Replace the spring with a new one if it does not have
enough force to adjust the oil pressure.

@ Adjusting the pressure
P163 [Standard Adjustment Value]
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B Lubricating oil thermostat

« After disassembly, soak the element in warm water.
Make sure that it operates.

+ Fix the piston if it is caught or stuck.

» Replace the oil seals and O-rings with new ones
every time you do a disassembly.

Thermostat (element)
Valve opening 60°C 65°C
temperature
Full i
ull opening T~ 80°C
temperature
Approximately 11 mm or
Valve lift more at the full opening
temperature
Installation No. 1pc 1pc
Symbol D M
@ Inspection

» Put the thermostat (element) in a container of water.
Insert the thermometer and heat the water. If the
valve opens at the opening temperature and fully
opens at the full opening temperature, it is in the
good condition. If the valve is damaged, replace it
with a new one. Keep the thermostat away from the
heat source. Put a plate in the bottom, support it with
a wire, or hang it.
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Disassembling and Assembling the Cooling Water
Pump

B Freshwater pump
If there is an oil or water leak from the shaft, do over-

haul as in regular inspections and replace parts with
new ones, if necessary.

® Precautions for disassembling
Remove the parts in the sequence shown in the illus-

tration.
» Replace the ball bearing every 8000 hours to 10000
hours.
+ Replace the O-ring 6 with a new one every time you
disassemble.
16 18
gl
'—>1T> I -r ! e

wo—"F /T

- A

13 15 14 17 8 FLEFEL R AR AN
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® Precautions for assembling

» Measure the clearance A (1 £ 0.5) between the
impeller and the body. If the clearance is too large,
replace the worn impeller with a new one. I A

« When you replace the mechanical seal 8, make sure 5
that you do not cause damage to the seat and that
no dirt collects.
Apply turbine oil VG32 to the bellows in contact with
the shatft.

« When you replace the oil seal 17, make sure that it
points in the direction of the seal lip. Apply lithium
grease to the oil seal lip.

Qil seal Mechanical seal

Impeiler detaching / attaching
)
Exclusive tool

Loosen Tighten

N/

DLCESL-0LEN00
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B Seawater pump {rubber impeller)

If there is an oil leak or a water leak from the drain
hole, and if pumping is not possible, do overhaul as in
other regular inspections. Replace deteriorated parts
with new ones if necessary.

® Precautions for disassembling

Remove the parts in the sequence shown in the illustration.

+ Remove the impeller with the special tool (option)
shown in the figure on the right.

« If the vane end of the rubber impeller 3 is damaged
or if the vane has cracks, replace the impeller with a
new one.

+ If the mating surface of the impeller and the wear
plate 9 or the cover 3 has wear, replace it with a new
one.

+ Replace the ball bearings with new ones approxi-
mately every 8000 hours to 10000 hours.

» Replace the O-rings 4 and 20 with new ones every
time you disassemble.

Direction of impelier
blades bend

Q30EeG - QOENGL

14 15 16 17 22 18 19 21 20 6 7 11 9 10 8

e

12

D40 0-00¥000
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® Precautions for assembling

= Fill lithium grease to the bearing.

« Apply white Vaseline to both end faces and the outer

diameter (sliding parts) of the impeller.
= Apply lithium grease to the serration portion of the
pump shatt a little.

» Fill lithium grease to the oil seal lip.

» When you install the impeller to the body, make sure

that the impeller blades point in the direction of rota-

tion. The seawater pump turns counter-clockwise.

When you install the impeller, make sure that the tip

of the blades (the bend) points to the right. Install

them with the pump shaft {impeller) turning to the

left.

Replace the O-ring in the mating surface with a new

one.

Use the new gasket. Apply sealing agent (Three-

Bond No.4 or its equivalent) to the whole gasket sur-

face.

Replace the oil seal with a new one. Apply lithium Direction of impelter
blades bend

grease to the seal lip and install it. Be careful not to

mistake up and down of the seal lip.

Clean carefully the bearing.

When you replace the mechanical seal, make sure

that you do not cause damage to the seat and that

no dirt collects.

Delivery

AT S AT
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Disassembling and Assembling the Fuel Feed Pump

If the oil in the overflow oil pipe of the feed pump
increases, or when you examine intemal parts during
scheduled inspections, replace the degraded part if
necessary.

B Precautions for disassembling

+ When you remove the priming pump, put these parts
in a container to prevent loss: the small steel ball
and the spring.

« Apply liquid gasket (ThreeBond TB1201) on the mat-
ing surfaces of the feed pump body (D18) and the
cover (D7).

» Replace the oil seal with a new one every 2to 3
years.

Gear case

DECALE-DOEHS0
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B Precautions for assembling

* When you find deformation or wear of the oil seal,
replace it with a new one even if the usage time is
short.

» Replace the shaft with a new one if the contact por-
tion of the seal has wear.

+ Install the oil seals (D15 and D17) as shown in the
figure on the right. The different type (width) of the oil
seal is used.

» Be careful not to mistake up and down of the seal lip.

+ When you install the intake and delivery valves
(steel ball) (F14), and the spring (F15), be careful
that the installation sequence is reverse for the
intake and delivery valves.

+ Replace the ball bearings (D12 and D13) approxi-

mately every 8000 hours to 10000 hours. ]

Leakage

\ 0“ Sea! lip J HEGE 39 - ORERGN
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Intake/Exhaust System

B Exhaust manifold

This engine has a water-cooled exhaust manifold.
When you disassemble, examine the manifold for
cracks. When you re-assemble, replace the gaskets to
prevent water and gas leaks.

B Turbocharger

+ Clean the air filter (sponge material) approximately
at intervals of 1 week (40 to 50 hours).

» Remove the silencer approximately every 1200
hours. Tum the blower impeller with your finger.
Make sure that it moves easily and without rattling.

« If it does not move smoothly, overhaul the part.

@ Disassembly and inspection
For disassembly and inspection procedures, refer
to the separate operation manual by the manufac-
turer.

Silencer

Air filter
Re-assembiy|

Disassembly | &

Blower impeller

DECAE

LRtk ¢ pel i}
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H Air cooler

The air cooler quickly becomes dirty on the water side
and the air side. Clean it at regular intervals depending
on the engine's operating conditions and properties.

+ On the air side, steam cleaning is sufficient on the
air side. If it is very dirty, soak in a cleaning fluid
solution. Blow with compressed air.

Ve recommend cleaning with One-1 (NEQS Co.,
Ltd.) or Emocon 1 E-55 (Kuwrita Water Industiies
Ltd.).

= On the water side, clean the inside of the tube with a
brush.

+ The cover of the water chamber in the air cooler has an
anti-corrosive coating. If the coating is damaged, clean
and degrease it sufficiently. Then apply epoxy paint
{Hi-Pon H White).

* Replace the O-rings and the gaskets with new ones.

Cooling fin = « « Recomnmend chemical cleaning

N AR (Qty : 424)

Cooling tube
{Q'ty : 268)

GO ST GLEROD
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Freshwater Cooler

Clean the cooling tube in the same way as the lubricating oil cooler. On the seawater side, clean the tube with a
brush (optional).

® Precautions for inspection and servicing

» Scale and rust caused by seawater adhere inside the cooling tube 2 to decrease the cooling effect. Disassemble
and inspect the cooling tube and use "Weston K-1" to eliminate scale and rust.

+ Scale and rust caused by freshwater adhere outside the cooling tube to decrease the cooling effect. Be sure to
use rust inhibitor.

« If dirt is adhered to the filler cap 12, you cannot close it completely and freshwater decreases. Inspect and remove
dirt and scale.

+ Use the new gaskets and the O-rings.

= For tightening the bolts, refer to P184 [Tightening Torque for Major Bolts and Nuts].

« After installing the freshwater cooler, do a water pressure test of the cooling tube.

Seawater
inlet

&

GEN% 86 - LEFNG
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NOTICE

Use antifreeze in cold conditions.

@ Freshwater thermostat inspection

Put the thermostat (element) 16 in a container of water.
Insert the thermometer and heat the water. If the valve
opens at the opening temperature and fully opens at
the full opening temperature, it is in the good condition.
If the valve is damaged, replace it with a new one.
Keep the thermostat away from the heat source. Put a
plate in the bottom, support it with a wire, or hang it.

NOTICE

* Inspect the thermostat seat surface for wear and = I SETHAG 9IRS
corrosion.

+ Use the new O-rings and the gaskets.

 For tightening the bolts, refer to P164 [Tightening
Torque for Major Bolts and Nuts).

y Thermometer

Thermostat

Thermostat (element)

Valve opening

74°C
temperature
Full o i
pening 86°C
temperature
A roximately 9.5 mm at the
Valve lift PP v

full opening temperature

Installation No. 2 pcs
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Electric Equipment

B Starter

® Maintenance inspection

Perform these checks when you do a maintenance
inspection.

* Wire harness looseness

» Motor brush height

Brush height b

|

T_O @)

Usage limit h = 14mm

/Brush

NS0g - GNERD D
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B Stop solenoid

® Maintenance inspection

Perform these checks when you do a maintenance
inspection.

+ Wire harness looseness

* Inspecting and adjusting the linkage system

@ Adjust
There are 2 sets of stop solenoid. Follow these instruc-
tions to adjust both sets.

1. Install the stop solenoid 1. Loosen the locknut of
the joint-A 2.

2. Set the start/stop handle to STOP.

3.Insert the shaft of the stop solenoid at full stroke (to
the position where the solenoid is fully pulled).

4 At that time, screw the joint-B 3 into the joint-A 2
(or slide the solenoid) to adjust so that the clear-
ance 3 between the slot of the joint -B 3 and the
straight pin 5 of the solenoid lever 4 becomes zero.
This is the stop position of the solenoid.

5.Release the shaft of the solenoid and set the start/
stop handle to RUN.

6. Insert the rack to the fuel limit point (refer to
Records of Shop Trial).

7. At that time, make sure that there is the clearance
S between the slot of the joint-B 3 and the straight
pin 5 of the solenoid lever 4. Without this clear-
ance, you cannot operate the engine at maximum
output.

8. Tighten and lock the locknut of the joint-A 2.

9. Operate the engine at maximum actual output.

10. Excite the 2 sets of stop solenoid and make sure
that the engine stops correctly.

&L_

i 5
T
s e ¥ )
i - Ry F
/ i Lo 5
: %
s
/ /’7/’;,
/
; .
!

NonAcSiefrance There is
(S = zero) the clearance

3

"\

Handle stop Fuel limit
position point 251 100-00EREL
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B Pressure temperature switch
Make sure at regular intervals that the lubricating oil pressure switch operates with standard temperature.

0.2 MPa £ 0.03 MPa

Standard actuation pressure

Make sure at regular intervals that the cooling water temperature switch operates with standard temperature.

95°C+2°C: ON
90 °C 2 °C: OFF

Standard actuation temperature

B Freshwater temperature meter
With the water temperature sender unit and the freshwater temperature meter connected, measure at regular inter-

vals the difference between the actual temperature (measure with a mercury thermometer) and the indicated tem-

perature.
« If the difference is more than 8 °C, replace the freshwater temperature meter or the water temperature sender

unit.
» Test voltage: DC 24 V
B Engine lubricating oil pressure meter
Connect the hydraulic pressure sender unit and the engine lubricating oil pressure meter. Compare the indicated

value with the actual pressure (integrated Bourdon tube pressure gauge) at regular intervals.
+ If the difference is more than + 0.05 MPa, replace the engine lubricating oil pressure meter or the hydraulic pres-

sure sender unit.
« Test voltage: DC 24 V

B Tachometer
Connect the tachometer sensor and the tachometer. Measure the rotation speed. Compare it with the rotation speed

that is shown on the standard speed gauge (not a standard installation).
If the difference at rated speed is more than the standard value, replace the tachometer.

Rated engine rotation speed

Standard value (min™) at 100 at 20 °C +150
20 °C -0 to +60 °C -50

Do these checks when the tachometer indicates 0 (zero) during operation.
» Check the clearance between the tachometer sensor and the flywheel ring gear.

0.5t0 0.8

Standard value {(mm)

If the clearance is too large, adjust it in the instructions that follow.
1.Turn the flywheel until you can see the teeth of the ring gear in the center of the sensor installation hole.

2.Be careful not to damage the tip of the sensor. Screw the sensor slowly until it is in contact with the ring gear.
3.Return the flywheel by a 1/3 turn and lock it with a locknut. (Screw pitch = 1.5 mm)

» Check the wiring for looseness.

If you find looseness, re-tighten it.
* Remove the tachometer and check the tip of the sensor for breakage.

If you find breakage, replace the sensor assembly.
« If you cannot find the above defects, replace the sensor assembly or the tachometer.
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H Battery

® How to operate the battery
After you filled and charged the battery, the battery has a lot of electricity. Obey the instructions that follow to use it

correctly and safely.

@ Installing the battery
1.If the terminals on the battery or the cable have oxidation, polish them with sandpaper or a wire brush.
2.Check the top of the battery bracket for sand or small stones. Put it on the specified location.
3.Fix the battery equally and gradually with fixing metals to prevent a one-sided tightening.
4. When you connect a cable, connect it to the positive side first.

5. Do not hit the terminal with a tool.
6. To avoid oxidation of the terminal, apply a thin layer of grease or Vaseline to the surface of the terminal. You can

also spray a corrosion inhibitor (oxidation inhibitor) on the terminal.

® Removing the battery
When you remove the battery, first remove the cable, then remove the fixing metal.

+ When you remove a cable, first remove it on the grounding side.
« Carefully put down the removed battery on even ground. Make sure that there are no small stones etc.

® Storing the battery

+ The battery discharges over time. Keep it in a cold and dark area.

» Keep the battery charged.
Summer (monthly average temperature above 15 °C): at intervals of 1 month
Winter (monthly average temperature below 15 °C):  at intervals of 2 months
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® Storing the battery in use

Handling . .
Instruction Precaution
Part
Fill with purified water to the top level.
Fluid level (top level)
—_L[_—__— Em: Upper-level
Fluid level e Do not fill too much.
/]
8/ fove
Eoo- ‘_“_“_“:-“f—E Upper-level
If the specific gravity is less than 1.220 or the battery tester indi-
cates yellow or red, charge the battery.

Battery charge Be careful of sulfuric acid and sparks.

Batter)} tester Hydrometer

(voltmeter) 953195 -S0EHD
When you remove a cable, first
If a terminal has oxidation, pelish it with sandpaper or a wire brush, removeyit on the arounding side
Terminals Polish the inner surface of the terminal on the cable side with the 9 9 3
When you connect a cable, connect it
same procedure, . )
to the positive side first.
Fixing frame If the battery is loose, tighten it. Do not cause sparks.

External view ofthe

If the part is dirty, wash it with freshwater,
If the part has cracks, replace it.

If you disconnect the battery, do not

batte cause a spark.
v If the part has deformation, find the cause and repair it. P
If th rtis | tighten it.
. © part1s 1oose, fighten | . Do not use a plug made of cork, wood
Filler plug Make sure that the exhaust gas hole is not clogged.

In case of loss of the filler plug, replace it with an equivalent part.

or metal.
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H Digital thermometer
The exhaust gas inlet and the exhaust outlet of the tur-
bocharger have digital thermometers. A battery is nec-
essary to operate a digital thermometer.
The digital thermometer uses one special-purpose lith-
ium battery. Replace the battery, if
= the battery charge mark is repeatedly displayed
« the temperature is not displayed
+ the temperature is dimly displayed.

Obey these instructions when you replace the bat-

tery:

@ Replacing the battery

1.Removing the upper cover
Loosen the screws 6 that are locking the upper
cover 1 with a M3 Phillips head screwdriver. Then
remove the upper cover while caring not to drop it.
(You cannot fully remove the screw.)

2.Removing the connector
Pinch the tip of the connector 4 of the lead wire 7 ol |
coming out from the battery holder 3 and pull it up 95T1E4-2IENED

from the PCB to remove it. Never pull the lead wire
when you remove the connector. It will cause dis- oy, Cable Sensor

connection.

3.Removing the battery holder
Pinch the battery holder and lift it up above the
cover to remove it.

4.Opening the battery holder
The battery holder 3 has a shell structure with a
hinge on one side. Pull the pawl of the battery
holder outside like opening the shell to open the
battery holder. The battery 2 comes out at this
time. Care must be taken not to drop it.

5. Replacing the battery
Insert the new battery 2 to the battery holder 3.
There are "+" and "-" marks inside the battery
holder to show the polarity. Care must be taken not
to insert the battery in the incorrect polarity. (The
red lead wire side is "+" and the black lead wire
side is "-")
If you insert the battery in the incorrect polarity, a
defect can occur.

6.Closing the battery holder
Close the battery holder while making sure that the
pawl of the holder is securely stuck. (Check that

Temperature P
display GeTNtL-IGERE
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the pawl is stuck with a click sound). If you insert the battery in the incorrect polarity, the holder does not close
completely. Check that the battery is inserted in the correct polarity.

7.Inserting the battery holder
Store the battery holder in the body case 5.

8. Setting the system voltage to 0V
Touch the connector polarity on the board with a
screwdriver for approximately 3 seconds hefore
inserting the connector 4. This is to secure the sys-
tem reset at the time of inserting the connector (the
system voltage must be cleared to 0V).

9. Inserting the connector

Insert the connector on the tip of the lead wire 7
attached in the battery holder 3 to the connector of
the printed circuit board. The connector has a
polarity. You cannot insert the connector in a
reverse direction. If you find it difficult to insert the
connector, do not forcibly insert the connector and
check the polarity. (Care must be taken not to
pinch the lead wire when you close the upper
cover).

10. Closing the upper cover
Install the upper cover 1 to the body case 5.
Tighten the screws 6 equally. (Standard tightening
torque: 0.4 N-m) If the tightening of the screws is
inappropriate, the front cover may be removed
while using. It can cause an accident.

) )
N - )
]

I RG - QUG

(@ ! &
@
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@ Installing the temperature sensor

1.Remove the protective tube 4 and the joint 3 from
the thermometer. The protective tube and the joint
are attached with left-handed threads.

2.Install the protective tube to the thermostat seat.

3. Screw the joint into the protective tube for 2to 3
turns (approximately 5 mm). The thread is left-
handed.

4. Put the temperature sensor 1 with the locknut 2
attached into the joint.

5.Do not turn the temperature sensor. Turn the joint
counterclockwise. VWhen the joint is screwed into
the protective tube, the temperature sensor is also
screwed into the joint. Screw the joint into the pro-
tective tube until it is seated.

6. Tighten the locknut. Be careful not to twist the tem-
perature meter cable.
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STANDARD MAINTENANCE TABLE

Standard Maintenance Table

Unit: mm
Standard dimensions | At installation M " bl u limit of
Part name - Standard ax. allowable sage limit o Drawing
Nominal Toler- clearance clearance parts
dimension ance
Inner diameter of the top part +0.046
of the cylinder block (top) o] A=0.025
- - 198
Quter diameter ofthe cylinder -0.025 t0 0.101
liner top) -0.055
Inner diameter of the top part +0.046
of the cylinder block (bottorm) 0 B=0.015
- - 194
5 |Outerdiameter ofthe cylinder -0.015 to 0.101
£ |liner (bottom) -0.055
[H] =
2 |Ejection of the cylinder liner neoos h=0.11 =l
5 .
- C=1.80
E Top clearance 19 0.1 to 211 21
§ Inner diameter of the & 170 +0.025 +05 "
E., cylinder liner -0.005 Wear value 0.25
Outer diameter of the piston D=3.672
head @ 166.308 +0.015 to 3.732
Outer diameter of the piston E=0.042 _
skirt @ 169.938 +0.015 t0 0.102 E=0.21 0.27
. . . MNo.1=5.35 MNo.1F=5.2
Thickness of the piston rings No.2=5 35 +0.15 No.2F=5.2 2
Thickness of the oil rings 3.2 10.15 F=3.05
; - No.1=3.0 -0.02 No.1=-0.21
Width of the piston ring No.2=30 | -0.035 No.2=-0.21
1]
2] +0.12 G=0.120
c MNe.1=3.0 G=0.3 +0.27
< | Width of the piston ring +0.10 to 0.155
& |groove +0.09 G=0.090
o =
£ No2=3.0 | ,oo7 to 0.125 027
5 Width of the oil ring groove -0.01 013
B -0.03 H=0.03 )
o 4 H=0.24
& |width of the oil ring groove +0.040 t00.07 +0.22
2 +0.020 ‘
& [Inner diameter of piston pin +0.092 +0.18
hearing +0.065 J=0.065 ’
- - J=0.25
Outer diameter of the piston 0 to 0.105
pin -0.013
' ' @70
Inner diameter of the piston +0.040 +0.00
pin hole *3 +0.025 K=0.025 K=0.1 ’
Quter diameter of the piston 0 t0 0.053 ’ 0.09
pin -0.013 ’

*1: This is the limit for the position of ring no. 1 when the piston is at top dead center.
*2: Replace the ring no. 2 when the taper face is gone.
*3: Measure the inner diameter of the piston pin hole vertically. The piston pin boss has a horizontal recess.
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Unit: mm
Standard dimensions | At installation _
Max. allowable | Usage limit of .
Part name — Standard learance (ts Drawing
I'\lomln_al Toler- clearance c pa
dimension ance
Inner diameter of the crank +0.165 +0.18
in bearin +0.1 = ’
pin bearing 2130 L=0.10 L=0.22 WMNe-g
Outer diameter of the o to 0.18 Uneven wear L
crankpin -0.025 o1 | Al ! ......
Length of the crank pin :gg}g l:
. — - L —
9=035 _ LS
- 68 9=0.7
Large end width of -0.30 to 0.55
the connecting rod -0.40 - oyt
Inner diameter of the main +0.139 +0.18
& |bearing +0.074 M=0.074 ’
s _ _ g 150 M=0.2
4 | Outer diameter of the main 0 to 0.164 Uneven wear
= |shaft -0.025 0.1
g Width of the base part main 60 -0.02
bearing -0.04
. -0.085 N=0.19 _
Width of the thrust bearing 4 0135 1o 0.34 N=0.42
Width of the base part main +0.030
- 68
bearing 0
Adjustment Maximum
. value allowed
Deflection P=010 0.023 P=0.033
{engine is cold) | (engine is cold)
Valve head clearance T=0.3 (intake) | T=0.3 {intake)
(intake/exhaust) T=0.6 {exhaust) | T=0.6 {exhaust)
Outer diameter of the intake -0.050
-0.20
valve -0.070 V=0.060
- - @12 V=023
Inner diameter of the intake +0.026 to 0.096 +0.16
valve guide +0.010 ’
Quter diameter of the -0.060 020
exhaust valve -0.080 V=0.070 ’
- 212 V=0.23
Inner diameter of the exhaust +0.026 to 0.106 +0.16
c valve guide +0.010 ’
2 | Outer diameter of the valve +0.046 0.07
_F': bridge rod & 14 +0.028 U=0.014 U=09 Intake = 120 deg.
2 |Inner diameter of the valve +0.080 to 0.052 +018 Exh. = 90 deg.
o bridge guide +0.060 ’ FLERTE-0GE
§ Thickness of the intake/ Q=29 {intake) Q=25 (intake)
exhaust valve 2.0 (exhaust) 1.6 (exhaust)
Width of the intake/exhaust R=5.4 (intake) R=6.0 {intake} S— R
valve seat 5.7 {exhaust) 6.1 {exhaust)
Diameter of the contact part | R=5.5 (intake} +0.1 5=55.5 (intake) . Q
of the valve sheet 5.6 (exhaust) - 56.5 (exhaust) FSET -0
Quter diameter of the rocker -0.009 012
arm shaft -0.034 ’
W=0.029
X 236 W=0.2
Inner diameter of the rocker +0.085 to 0.119 4018
arm bush +0.020 ’

N5 T -GN
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ring gear

Unit: mm
Standard dimensions | At installation _
P Max. allowable | Usage limit of .
art name — Standard Drawing
Nominal Toler- clearance clearance parts
dimension ance
Outer diameter of the -0.072 0.20
camshaft (datum part) -0.107 Y=0.072 ‘
- @104 ¥=027
Inner diameter of the +0.095 to 0.202 +0.98
camshaft base part bearing 0 ’
E Clearance of the camsbaft X=0.15 X=0.38
2 base part thrust to 0.23 -
e
Q
Outer diameter of the -0.072 Z=0.072 _
camshaft middle portion -0.107 to 0.202 z=0.27 0.20
Inner diameter of the @104
camshaft middle portion *0‘895 +0.28
bearing
Outer diameter of the -0.040
Jubricating oil pump shaft -0.063 = =
: g ol pump @30 a=0.040 a=0.15 -
2 Inner diameter of the +0.021 to 0.074
2 Jubricating pump shaft bush 0
S | Clearance on the outer b=0.20
@ |circumference of the case to 0.296 b=0.50
'E and gear ’
=
g | width of the pump case +0.054
a 0 ¢=0.072 _
o 84 ¢=0.20
0072 to 0.161
Width of the pump gear 0107
[=
E
3
[= %
£
(1]
=
(=]
£
8
E and impeller g:?'g 0=1.8
§ .
£
2
3
=
o
o
Y
o
Timing gear f=0.15 _
Gear backlash M=4.5 10 0.25 f=0.4
Ila HELEF- Sl
[
? Outer diameter of the -0.038 017
o |camshaft idle gear shaft -0.071 ’
8 @100 70035 0.036 t0 0.106 0.2
E Inner diameter of the bush 0 +0.14
=
E Opposite side of the flywheel -0.030
OQuter diameter of the idle ’
-0.060
gear shaft @80 0.030to 0.090
Inner diameter of the bush +0‘330
Clearance between
2 |the tachometer sensor - - 05t 0.8 0.8 -
O | (magnetic pickup)and
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Standard Adjustment Value

B Standard Adjustment Value

Adjustment item Adjustment value Remarks
Valve Intake valve 0.3 mm
clearance
{engine is | Exhaust valve 0.6 mm
cold)
Intake Open | Crankshatft angle before TDC 60°t 2°
valve Closed | Crankshaft angle after BDC 6%+ 2°
Exhaust Open | Crankshaft angle before BDC 70°+ 2°
valve Closed | Crankshaft angle after TDC 407+ 2°
::ﬁst;’" Crankshatt angle before TDC FIC 8°t0 10° /6.5° to 8.5° 1450 7 1405 min!
Fuel injection starting pressure 35 MPa £ 0.5 MPa
Engine lubricating cil pressure 0.5 MPate 0.6 MPa
Marine gear lubricating oil pressure 0.25 MPa £ 0.05 MPa
Pressure When 3.4 MPa £ 0.05 MPa/ 3.5 MPa + 0.05 MPa TXH(21500
Marine gear hydraulic oil | engaged YXH-500L
pressure neﬁ:ral 0.3 MPa 2 0.01 MPa /0.5 MPa £ 0.1 MPa elej::;atz’:"ng
Termnpera- | Freshwater 75°Cto 85°C
ture Engine lubricating oil 70 °C or less
Top clearance 1.80 mm to 2.11 mm
Enging freshwater full Engine body: total 85 2
i o ) Total 2002
Engine lubricating cil capacity Effoctive 202
i o ) ) Total YXH-500: 22 ¢ | YXH2-500:22 2 | YXH-500L: 45 2
Marine gear lubricating oil capacity -
Effective | YXH-500:1¢ YXH2-500: 12 | YXH-500L: 1¢

Alternator drive V-belt tension

Deflection: approx. 4 mm

When pushed with
the
6.5N
V-belt force
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TIGHTENING TORQUE FOR MAJOR BOLTS
AND NUTS

H Tightening Torque for Major Bolts and Nuts

NOTICE

* Tighten the major bolts with the specified method.

» Unless otherwise specified, apply lubricating oil on the thread and bearing surface. Then tighten the bolt or nut.

+ Parts with a star in the following tables have a match mark. But when you tighten such a pait, do not refer to the
match mark. Tighten it to the specified torque, specified tightening angle or specified hydraulic pressure.

Face-to-face
Thread diameter| | Tightening
width of bolt
No. Name b { of nut torque Remarks
pitch N-m
mm
Refer to P1686 for the tighteni
1 | Head bott M22 x 1.5 30 500530 | oo erinefigniening
method.
2 | Head auxiliary bolt M14 x 1.5 19 91 te 99
3 | Main bearing bolt (studded side) M27x2.0 - 530+ 30
) . Refer to P1686 for the tightening
4 | * Main bearing nut M27x2.0 41 -
method.
Refer to P167 for the tighteni
5 |Side bolt M18x1.5 27 205510 | oo erinefigniening
method.
6 | % Rod bolt M24x1. 5 19 A Refer to P110 for the tightening
method.
Refer to P124 forthe tightenin
7 | * Balance weight bolt M22%1.5 24 ; gntening
method.
8 | Flywheel tightening bolt M22x 1.5 27 640 + 30
9 | Cam gear mounting bolt M14x1.5 19 137 *30
Flywheel sid
1g | JWneeiside _ M18 x 1.5 24 235 *20
Idle gear support mounting bolt
1 Opposite side of the ﬂmheel M14 x 15 19 137 +%0
Idle gear support mounting bolt
12 | Rocker arm shaft support tightening nut M12 x 1.75 17 54 *10
13 | Swing arm tightening bolt M16 x 1.5 24 18*%
14 | Piston cooling nozzle mounting bolt M16 = 1.5 22 49 *3
15 | Fuel injection valve retaining nut M14 x 1.5 22 100 *’3
16 | Fuel injection valve retaining stud bolt M14 x 1.5 - 100 *R°
17 | Nozzle mounting nut M28 x 1.5 27 166 £ 10
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Face-to-f:
Thread diameter ?ce ace Tightening
width of bolt
No. Name b { torque Remarks
i or nut
pitch N-m
mm
18 |Nozzle sleeve M28 x 1.5 - 235*
19 | LOP drive gear tightening nut M24 x 2.0 36 170 £ 10
20 | Fuel injection pressure adjusting nut M35 x1.5 41 100+ 3

21 | High-pressure fuel pipe joint {(pump side) M10x 1.5 Hex-socket8| 30te 34

Fuel injection pipe
{cap nut - high-pressure pipe joint)

22 M18 x 1.5 24 70to 80

23 | Fuel injection pipe (cap nut - sleeve) M28 x 1.5 36 90 to 100

Fuel injection pipe sleeve
24 . . M18x1.5 24 50to 55
{fuel oil valve side)

25 | Fuel injection pump mounting bolt M12 % 1.75 17 52to0 56
26 | Damper tightening bolt M20 x 1.5 22 392+ 20
27 | Intake bend tightening bolt M12 x 1.75 19 52 to 56
28 | Air cooler tightening nut M12 x 1.75 19 5210 56
29 Cooling water passage pipe tightening M0 x 1.5 17 20 to 32
bolt
30 | Oil pan tightening bolt M10 x 1.5 17 29 to 32
31 |Engine mounting foot tightening bolt M16 = 1.5 24 139 to 150

Tightening method for the connecting rod bolt (angular tightening)
Chey the P110 [Tightening the connecting rod bolt (angle tightening)] order to tighten the bolt.

® When you reuse the bolt
1. Apply Protec grease or Protec oil to the thread and bearing surface of the rod bolt.
2.Tighten the bolt to a seating torque of 50 N-m 5 N-m.
3. Tighten to the match mark in 3 steps (intermediate angles: 40° and 80°) and alternatively.

® When replacing the bolt with a new one

1. Apply Protec grease or Protec oil to the thread and bearing surface of the rod bolt.

2. Without the crank pin bearing, tighten to approximately 110° for a break-in.

3.Tighten the bolt to a seating torque of 50 N-mx 5 N-m.

4. Tighten the top and bottom connecting rod bolts to the specified tightening angle of 110°. Do it altematively in 3
turns (intermediate angles: 40° and 80°).
Use the attached angle gauge

5. Align and make a match mark on the large end of the connecting rod marking line.
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Cylinder head bolt tightening method

(Tightening in 3 steps)

+ Apply Protec grease or Protec oil to the thread of the
cylinder head bolt.

* Follow the tightening order shown on the right figure
and tighten the bolts in the order shown on the fol-
lowing table.

Tightening torque
Procedure 9 g forq
N-m
Bot type Head bolts 1 to & Auxiliary bolt 7
{M22 x 1.5) (M14 x 1.5)
1st time 150 + 20 Do not tighten
2nd time 350+ 20 50+ 3
3rd time 590 * 30 95+ 4

@

Non-operation
side

HEGE4d - ONERGN

Operation side

{Cylinder head bolt tightening order)

Tightening method for the main bearing nut (angular tightening)

« Apply Protec grease or Protec oil to the thread and bearing surface of the main bearing nut.
+ Follow the tightening order shown on the right figure and tighten the bolts in the order shown on the following

table.
Procedure Tightening nut Tightening torque and angle
1st tightening Operation side and non-operation side Seating torque 50 N-m £ 5 N-m
2nd tightening Operation side Approx. 45°
3rd tightening Non-operation side Approx. 90°
4th tightening Operation side 125° (final)
Sth tightening Non-operation side 125° (final)

» Refer to P121 [How to make a nut match mark].
Use an "angle gauge” for tightening angle.

Main bearing tightening bokt
{non-operation side)

Main bearing tightening bolt
{operation side}

Main bearing cap\ b

A

Side bol
{operation side)

1sttightening . &
53 Nem e
0° (base)

-
L~

Side bolt
{non-operation side}

3rd tightening
90°

a’ 5th tightening (fina}
125°

L,—d_ﬁ 2nd tightening
45°

W
4th tightening (final)
125°

5 GaE -IEHG




TIGHTENING TORQUE FOR MAJOR BOLTS AND NUTS — 167

Tightening method for the main bearing side bolt {tighten the side bolt after tightening the
main bearing nut)
» Apply Protec grease or Protec oil to the thread and bearing surface of the main bearing side bolt.

. . Tightening torque
Procedure Tightening bolt
N-m
1st tightening Operation side 100
2nd tightening Non-operation side 215
3rd tightening Operation side 295+ 10
4th tightening Non-operation side 285+ 10

NOTICE

+ Install the main bearing so that the mark (EY) is displayed on the opposite side of flywheel.

+ The bolts must be installed in the same positions. VWhen you use an equivalent bolt shipped from the factory, use
the same procedure as described above. However, align the main bearing nuts to the match mark when you
tighten them. Tighten them gradually and alternately. After you tighten them, make sure that the match mark on
the nut is 0 mm to 0.5 mm ahead of the match mark on the main bearing cap in the direction of tightening.

B General bolt tightening torque

Thread diameter mm M6 M8 M10 M12 M14 M16 M18
Pitch mm 1.0 1.25 1.5 1.75 1.5 1.5 1.5
Face-to-face width mm 10 13 17 19 22 24 27
Tightening torque N-m St 7 1510 18 29t0 32 52to 58 9110 99 139to 150 | 202 to 218

+ For general bolts (nuts), do not apply lubricating oil to the thread and the bearing surface.

* When a female side is of aluminum, use 80 % of the value shown in the above table.

« Each standard tightening torque shown in the above list applies only to bolts with a 7" mark on the head (strength
class: 7T/S45C).

H Pipe joint bolt tightening torque

Thread diameter | mm M8 M12 M14 M16 M18 M20 M22
pitch mm 125 125 16 15 15 15 16
Face-to-face width mm 14 17 19 22 24 27 30
Tightening C;;b:ln N | 120017 | 251034 | 39tods | 49to5e | 69toT8 | 881098 | 14710196
torque Brass 8to 12 1810 25 27 to 34 3Mto M 48 to 55 62 to 69 98 to 137
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TEST OPERATION AFTER SERVICING

Make sure to operate the engine for a test after servicing in the instructions that follow.

B Checks after assembly
+ Check that all bolts and nuts are securely tightened and locked.
Pay special attention to inside of the engine where it can be difficult to check visually during operation.
» Check all pants of the engine for defects when you turn the flywheel or do a priming.
» Check that the turning device and the turning bar are back to GEAR QUT.
+ Record your servicing and inspection details and the replaced parts on the service chart.

B Checks hefore operation

« For fuel oil, lubricating oil, and cooling water, refer to P26 [Fuel Oil, Lubricating Qil & Cooling Water] and use those
recommended by YANMAR.

+ Drain the fuel filter, water separator, and fuel tank.

+ Ventilate the engine room well.

B Checks after installation

When you install the engine, measure the shaft center Dial gauge
with the propeller shaft (or intermediate shaft).

Evaluation standards Measurement tools \
Deviation from !
0.05 mm or less Dial gauge _H'_ """ [y
center
Face runout 0.05 mm or less Thickness gauge Thickness gauge
R e "

N2O8EL-GIEHGN

B Checks before operation
Check P31 [Operation] and obey the instructions that follow.
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B Test operation procedures

Item Procedure Precautions
1 | Checks before 1. Check and refill the fuel system
operation 1-Clean the fuel tank, fuel il pipes and other

interior parts with kerosene, diesel ol or fuel
oil.

2-Fill the fuel tank with clean fuel oil that is free
of water and dirt.

Dirt, dust and water content can damage the
parts in the fuel system.

3-Bleed the air from the fuel oil system. Bleed
the fuel filter, water separator, and primary
filter in the piping.

Make sure that you fill with correct fuel oil.

M

. Check refill the lubricating oil

1-Check the oil pan that collects oil for
contamination with drainage, water or fuel.
Clean if necessary.

Do not let dust and water content enter the fuel
system.

2-Remove the filler port {yellow), and fill with
engine lubricating oil. Fill with lubricating oil to
the top line of the dipstick.

Engine lubricating oil capacity (in the oil pan)
Total capacity: 200 ¢

3-Make sure that you turn the flywheel. This
sends lubricating oil to all lubrication points. In
this case, check the dipstick again and fill with
lubricating ol to the top line of the dipstick.

The moving part can be seized up by lack of oil.
It can cause an accident.

4-Fill with lubricating oil to the marine gear side.

Total capacity for YXH-500: 22 ¢
Total capacity for YXH2-500: 22 2
Total capacity for YXH-500L: 45 2

w

. Check and refill the cooling water

1-Close the water drain cock before you fill the
freshwater.

2-Remove the filler cap of the freshwater cooler.
Fill water until it overflows from the filler.

Water consumption: 85 2

3-Close the seawater drain cock.

4-Tighten the side cover bolt of the seawater
pump.

5-Open the Kingston cock.

4. Check that the alarm device operates correctly.

5. Operate the remote controller handle and check
that the engine side passive part operates
correctly.

6. Lubricating engine components
+Ball joints of the remote control cables
(governor and clutch)




170 — TEST OPERATION AFTER SERVICING

ltem Procedure Precautions
2 | Warm-up 1. The air heater pre-heats the intake air warmer
operation when in cold operating conditions. This makes the
engine start easier. Energize the air heater for 20
to 30 seconds and start the engine. {Option)
2. Check for water and oil leaks when you start the + Engine lubricating oil pressure
engine. Check for gas leaks, lubricating oil 0.5 MPato 0.6 MPa
pressure and hydraulic oil pressure when you start | * Marine gear lubricating oil pressure
the engine. 0.25 MPa £ 0.05 MPa
*Check the discharge of cooling water (seawater) | ° I'::gr;r;eeg?ar hydraulic oil pressure (when
*Check the engine vibration and unusual scunds
YXH-500, YXH2-500: 3.4 MPa % 0.05 MPa
YXH-500L: 3.5 MPa +0.05 MPa
« Ifthere is a failure, check the piping system.
« If there is a defect, stop the engine and check
it.
3. Do a low speed operation (warm-up operation} at | Do not increase to the high speed suddenly.
no load. Check that the gauge for the cooling « Avoid the operation in the speed range of the
water temperature shows 40°C (left end) or more. resonance.
3 | Cruise 1. Do not operate the engine at full load suddenly. Check the engine for unusual heat and unusual
operation Gradually increase the engine to the rated speed | sounds.

{load cperation}

in 10 minutes or so.

2. Do a running-in.

Do not operate the engine under unfavorable
conditions including sudden acceleration and
overload operation.

3. Check the difference of exhaust temperature.

A difference of exhaust temperature between
the cylinder outlets is normal if it is less than 40
°C.

4. Check the marine gear.

5. Do an idling operation at least once every 4 hours
if you operate your boat at low speeds for a long
time.

Turn off the marine gear te operate the remote
controller.

4 | Engine stop

1. 8et the clutch to neutral. Operate the engine at no
load for approximately 5 minutes.

If you stop the engine suddenly at high speed,
the temperature of engine components
increases,

2. Turn off the battery switch.

5 | Checks after
stopping

1. Re-check water and oil leaks.

The oil seal in particular.

2. Check the bolts and nuts for looseness.

The engine installation parts in particular.

3. Close the Kingston cock and the fuel cock.

4. Drain the cooling water if the cooling water can
freeze because of cold weather.

Drain the water from the seawater pump.
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ATTACHED TABLE — 173

Parts Number List for Daily Wear Maintenance

B Parts Number List for Daily Wear Maintenance

Number of
Part name Part No. parts Remarks
necessary
{Per 1 unit)
1. Filter
1-1 Engine-installed fuel filter element
Seal washer (small round 8} 22190-080002 2
Seal washer (W14 S1) 22190-140002 2
O-ring (centerbolt) 41650-501160 2
O-fing (case mounting) 418650-501170 2
Element kit (8 micron) 41650-501140 2
1-2 Lubricating oil filter
| cartridge 148633-35400 3 with rubber gasket
1-3 Lubricating oil bypass filter
|cartridge 148633-35450 1 with rubber gasket
2. Anti-corrosive zing
2-1 Engine
anti-corrosive zinc 27200-400400 2
Oval gasket 126685-09330 2
Rubber gasket 132310-09330 2
2-2 Marine gear
anti-corrosive zinc 27210-200370 2 Installed to the lubricating ol
Rubber gasket 123210-09310 2 cooler
Copper gasket 23414-250000 2
3. Fuel injection valve
341 Fuel injection valve nozzle 140695-53000 6
32 Gasket of the fuel injection valve 133670-11930 6
. N 152623-53360 6
3-3 O-ring of the fuel injection valve 54311-000400 6
34 Joint end gasket of the fuel injection pipe 140695-59640 &
4. Exhaust thermometer
|4-1 | Battery (CR2450YU) 147883-91350 2 Digital exhaust thermometer
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Yanmar's Worldwide Service Network

Susamis

| Domestic Office |
YANMAR CO., LTD.

B Yanmar {Head office)
1-32, Chayamachi, Kita-ku, Osaka, Japan 530-8311

B Yanmar {Tokyo}
1-1, 2-Chome, Yaesu, Chuo-ku, Tokyo, Japan

104-8486

@ Export Dept. Marine
Country Code: 81

Phone: 3-3275-4009 Fax: 3-3275-4969

N Large Power Products Operations Division
1-1, 1-Chome, Nagasuy Higashi-dori, Amagasaki,
Hyocgo, Japan 660-8585

® Quality Assurance Dept.

Country Code: 81
Phone: 6-8489-8017 Fax: £-6488-4009

YMMAB ENGINEERING COD., LTD.

W Tokyo Office
1-1, 2-Chome, Yaesu, Chuo-ku, Tokyo, Japan 104-8486
Country Code: 81
Phone: 3-3242-6050 Fax: 3-3242-6960
Web: www yanmar.co.jp/ye/

W Osaka Office (Head Office)

1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hycgo, Japan 660-8585

Country Code: 81

Phone: 6-8489-8048 Fax: £6-6481-6101

Web: www.yanmar.co.jp/ye/
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| Overseas Office |

{A] Yanmar Europe B.V. (YEU)
Brugplein 11, 1332 BS Almere-de Vaart, Netherdands
Country Code: 31
Phone: 36-5493200 Fax: 38-5493200

Yanmar Asia {Singapore) Corp. Pte. Ltd. (YASC)
4 Tuas Lane, Singapore 838613
Country Code: 85
Phone: 6595-4200 Fax: 6862-5189

Yanmar America Corp. (YA)

101 intermational Parkway, Adairsville, GA 30103, US.A.
Country Code: 1
Phone: 1-770-877-9894 Fax: 1-770-877-0009

[D] Yanmar Engine (Shanghai). Co., Lid.
10F, E-Block POLY PLAZA, No.18 Dongfang Road,
Pudeng Shanghai, CHINA PR.C. 200120
Country Code: 86
Phone: 21-6880-5080 Fax: 21-6880-8090

[E] Yanmar Co., Ltd. India liaison Office

803, Maithili Signet Sector 30A, Opp Vashi Railway Starion
Vashi, Navi Mumbai 400703

Country Code: 91

Phone: {022)2781-0975, 2781-0976

Fax: +91-22-4155-5310

4 Hong Kong Office
Room 1208, C.C. Wu Building, 302-308 Mennessy Road,
Wanchai, Hong Kong, China
Country Code: 852
Phone: 2833-9032 Fax: 2004-7783
E-mail: endo@yanmarhk.com.hk

& Greece Liaision Office
5th Floor, 130, Sygrou Avenue, Athens, Greece
Country Code: 30
Phone: 210-822-2481 Fax: 210-822-2484
E-mail: yanmargr@tee.gr / yanmar@weboffice.gr

& Philippines Liaision Office
Bldg 3, Berthaphil South, Bayanihan St.,
Jose Abad Santos Avenue, Clark Freeport Zone 2023
Pampanga Philippines.
Country Code: 83
Phone: 45-409-1541 / 1542 Fax: 45-409-1543
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| Overseas Office |

& Taiwan Branch

No.58, Yugangjung 2 Rd., Chienchen Dist, Kaohsiung, Taiwan

Country Code: 886
Phone: 7-815-4198 Fax: 7-815-3280

& Dubai Liaison Office
Gold & Diamond Park, Manufacturing office 3008,
Ground Floor Building-3, Sheikh Zayed Road P.O.
Box 214831 Dubai, UAE.
Country Code: 971
Phone: 4-341-B787 Fax: 4-341-8778

| Overseas Service Agents |

ASIA

@ Colombo Dockyard {(Pte) Ltd,

Graving Docks Port of Colombo, P.O. Box 806,
Colombo 15, Srilanka
Phone: 11-2522461~5 Fax: 11-2446441

{Country Code: 86)

@ Yanmar Engine (Shanghai) Co,, Ltd.
10F, E-Block POLY PLAZA, No.18 Dongfang Road,
Pudong Shanghai, CHINAFP.R.C. 200120
Phone: 21-6880-5080 Fax: 21-6880-8090

€ GOLTENS SHANGHAI CO., LTD

Block No.5, No.533 Yuanzhong Road, Nanhui
industrial Zone, Nanhui District, Shanghai, China
Phone: 21-58186628 Fax: 21-58186633

E-mail: shanghai@goitens.com

¢ TIANJIN PORT TUG-BOAT & LIGHTER COMPANY
[YANMAR ENGINE SERVICE CENTER

Ne.383 Yongtai Road, Tanggu District, Tianjin, China
Phone: 22-2570-7510 Fax: 22-2570-7510

© DALIAN WANFANG MARINE TECHNOLOGY CO,, LTD

No.40 Aixian Street, Qixianling, Dalian High-Tech
industrial Zone, China

Phone: 411-84799000 Fax 411-84795678
E-mail: wi@china-wf.com

@ Charter Technical Services Ltd. -
Dongguan Representative Office
No.33 Jiaoyu Road Banshi Changping Town,

Dongguan, Guangdong, China
Phone: 769-8339-4035 Fax: 769-8339-7937

€ ZHOUSHAN IMC-YY SHIPYARD &
ENGINEERING CO., LTD.

28, Mazhi West Road, Shenjiamen, Putuo,
Zhoushan, China, 316100

Phone: +86-580-3690518, 3690577, 3650882
Fax: +86-580-3690580

E-mail: whyypime-yy.com

© Yanmar Engineering {HK) Co., Ltd.
Room 1208, C.C. Wu Building, 302-308,
Hennessy Road, Wanchai, Hong Kong, China
Phone: 2833-8032 Fax: 2004-7783
E-mail: endo@yanmarhk.com.hk

© Cistar Tech HK Ltd.
3/F., 81 Hing Wah Street West Lai Chi Kok, Kowloon
Hong Kong, China
Phone: +852277501681 Fax: +B5227726054

E-mail: info@cistarhk.com
Web: www.cistarhk.com

@ Charter Technical Services Lid.

Room 1207-8, C.C. Wu Building 302-308,
Hennessy Road, Wanchai, Mong Kong, China
Phone: 2803-5649 Fax: 2803-5701

@ YANMAR ENGINEERING CO., LTD. PHILIPPINES LIAISON OFFICE

Bidg 3, Berthaphil Scuth, Bayanihan St.,

Jose Abad Santos Avenue, Clark Freeport Zone 2023
Pampanga Philippines.

Phone: 45-4080-1541 / 1542 Fax: 45-499-1543

P Seapowers Trading & Industrial services

316-A Mamatid Cabuyac, Laguna, Philippines
Phone: 817-500-3017 Fax 49-502-0765
E-mail: seapowers@pldidsi.net

MALAYSIA (Country Code: 60)

(p Pan Sarawak Co., Sdn. Bhd.

Wisma Pansar 23-27, Workshop Road 96007 Sibu
Sarawak, Malaysia
Phone: B4-333368 Fax: 84-314555

@ Chong Lee Leong Seng Enterprise Sdn. Bhdl.

Lot 530, Persiaran Subang Permai 8g. Penaga
Industrial Park, USJ 1 47500 Subang Jaya Selangor
Darul Ehsan, Malaysia

Phone: 3-5632-1577 Fax: 3-5632-3126

INDONESIA (Country Code: 62)

{P Yanmar Jakarta Service Center C/O P.T. Pioneer

Jalan Ir. H. Juanda, No.40-42, Jakarta 10120, indonesia

(PO Box 2502-Jakarta 10025)
Phone: 21-385-8526 Fax: 21-384-8895

O P.1. Pioneer

Jalan Ir. H. Juanda, No 40-42, Jakarta 10120, Indonesia
(P.O. Box 2502-Jdakarta 10025)
Phone: 21-344-8486 Fax: 21-384-8995

INDIJA {Country Code: 91)

@ YANMAR INDIA PRIVATE LTD. MUMBAI BRANCH

707, Real Tech Park, Sector 30/A, Vashi,
Navi Mumbai Pin: 400 703 Maharashtra
Phone: 22-3060-4400 Fax: 22-3960-4410
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P IND-AUST Maritime Pvt. Ltd.

715, LK, Chambers Sector 17, Vashi,
New Bombay-400 703, india

Phone: 22-55912233 { 27892524
Fax: 22-55912234 27892529
E-mail: INFO@INDAUST.COM

@ Yanmar Asia (Singapore) Corp. Pte. Ltd. (YASC)
4 Tuas Lane, Singapore 638613
Phone. 6861-3855 Fax 8862-5189

¢ Chong Lee Leong Seng Co., (Pte) Ltd.

23 Tuas Avenue 2, Singapore 639454
Phone: 8264-2922 Fax: 6861-8785

{Country Code: 82)

@) Hwalll Trading Co., Ltd.

#93, 2-GA, Namhang Dong, Young Do-ku, Busan, Korea
Phone: 51-412-6385 Fax: 51-414-8752
E-mail: hwaill@hwaill.co kr

¢9) PLUS Service Co.
Room 3806, Centumn Leaders Mark B/D, 1514 U-Dong,
Haeundae-gu, Busan, 812-889, Korea
Phone: 51-745-8201~2/4 Fax: 51-745-8203
E-mall: plusbusan@hanafos.com

¢b CHIBA MARINE KOREA Co., Ltd.

1-80, Chunghak-Dong, Yeongdo-gu, Busan, Korea
Phone: 51-418-8998 Fax: 51-418-5880
E-mail: chibako@korea.com

¢ Siam Consotium Service Co., Ltd.

103-107. Damronglatpipat Road, Klongtosy, Prakanong,
Bangkok, Thailand 10110
Phone: 2-249-8023 Fax: 2-249-7985

D Star Marine Engineering Co., Ltd

2/5 M11 Tumbol Bangphueng Phrapradaeng ,
Samutprakarm , Thailand 10130

Phone: 2-818-8001 Fax 2-463-2618
E-mail: info@starmarineeng.com

¢} Yanmar Engineering Co., Ltd Taiwan Branch

No.56, Yugangjung 2 Rd., Chienchen Dist, Kaohsiung, Taiwan
Phone: 7-815-4198 Fax ¥-815-3280
E-mail: yanmar-service@umail. hinet.net

¢ Yee Foo Marine Industrial Co,, Lid,

B6F-3, N0.368 Fusing North Road, Taipei,
Taiwan ROC. 105
Phone: 2-8712-0848 Fax: 2-8712-0797

¢ Seikoh Co., Ltd.

No.56 Yugang Jung 2 Rd., Chien Chen Dist. Kachsiung, Talwan
Phone: 7-831-2303 Fax: 7-882-39M1

EUROPE

¢® Yanmar Europe B.V. {YEU)

Brugplein 11, 1332 BS Almere-de Vaart, Netherlands
Phone: 36-5493200 Fax: 36-5493209

€ Nicoverken Holland B.V.

Algerastraat 20, 3125 BS Schiedam, The Netherlands
Phone: 10-2380099 Fax: 10-2380988

E-mall:. shiprepair@nicoverken.ni

Web: hitp://Awwwinicoverken.nl

&) Fuji Trading (Marine) B.V.
Kortenoord 2-8 3087 AR Rotterdam, The Netherlands
Phone: 10-420-8833 Fax: 10-420-5227

€ Shipaid Diesel Services Ltd.

Units, 182, Plot 10, Westminster Trading Estate,
Westminster Road, North Hykeham Lincoln, LN 3QY
Phone: 1522-6968642 Fax: 1522-895153

E-mail: service@shipaid.co.uk

GREECE (Country Code: 30)

€9 YANMAR ENGINEERING CO., LTD.
Greece Liaison Office

5th Floor, 130, Sygrou Avenue, Athens, Greece
Phone: 210-922-2481 Fax: 210-922-2484
E-mail: yanmargr@tee.gr / yanmar@weboffice.gr

€D Nippon Diesel Service

Hermmann-Blohm-8tr. 1 D-20457, Hamburg, Germany
Phone: 40-317710 Fax: 40-311598

ICELAND (Country Code: 354)

€ MARAS E.H.F

Akralind 2 201 K-pavogur lceland
Phone: 555-6444 Fax: 565-7230
E-mail. maras@maras.is

SPAIN (Country Code: 34)

) Skandiaverken, S.A.
Po. Ind. Torrelarragoiti Parcela PTM, Pab. 1y2 48170
Zamunic Bizkaia SPAIN
Phone: +34 94 6880200 Fax: +34 94 8880218
E-mail: skv@skvbermeo.com

) ARASMAK SANAY!L. MUM. DAN. VE TIC. LTD. STI.

Postane Mah. Manastir Yolu Cad.

Melentepe Apt. No: 3D 1, 34940 Tuzla-istanbul Turkey
Phone: +90 216 582 0151 Fax: +90 216 582 0152
E-mail: aras@arasmak.com
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MIDDLE EAST

€ Mapso
PO. Box 2643, 44 Industrial Area, Cairoflsmailia
Desert Road, Cairo, Egypt
Phone: 2-2982777 (8 lines) Fax: 2-2962780
E-mail: mapso@soficom.cor

€ Mapso-Alexandria Office

5 Crabi Street, Alexandria, Egypt
Phone: 3-483-3453 Fax: 3-483-3488

U.A.E. {Country Code: 871)

€D YANMAR ENGINEERING CO., LTD. DUBAI LIAISON OFFICE
Gold & Diamond Park, Manufacturing office 30086,
Ground Floor Building-3, Sheikh Zayed Road P.O.
Box 214831 Dubai, UAE.
Phone: 4-341-8787 Fax: 4-341-8778
E-mail: ymrdubai@eim. ae

{ Albwardy Marine Engineering {LLC)
Dubai Shipdocking Yard P.O. Box 6515 Dubai, U A E.
Phone: 4-324-1001, 4-324-1561 Fax: 4-324-1005

{P Goltens Co. Lid. Dubai Branch

Al Jadaf Ship Docking Yard P.O. Box 2811, Dubai, UAE.
Phone: 4-324-1642 Fax:4-324-1963
Web: hitp:/Avww.goltens.com

AFRICA

S0OUTH AFRICA {Country Code: 27)
O 1MS CAPE, A Division of ZEST ELECTRIC MOTORS (PTY) LTD.

124 Marine Drive Service Road, Parden Eiland, 7420,
South Africa, P.O. Box 63 Parden Eiland 7420
FPhone: 511-8201 Fax: 511-8238

OCEANIA

AUSTRALIA (Country Code: 61)

144 Forgacs Cairncross Dockyard Pty. Ltd,

Thynne Road Morningside, Brisbane, Queensland 4170,
Australia
Phone: 7-322-70856 Fax: 7-3390-6164

(D Waterside Engineering Pty. Ltd.

48-50 Export Drive Brooklyn 3025, Victoria, Australia
Phone: 3-9314-3722 Fax: 3-9314-3799
E-mail: waterside-eng.com

@ Jaitco
10189 Kurraba Road, Neutral Bay, N.S.W. 2089, Australia
Phone: 2-20098545 Fax: 2-09531728

@ Japan Marine Engineering Co., Ltd.

475 Warrigal Road Moorabbin Victorda Australia 3182
Phone: +61-3-9555-5277 Fax: +61-3-9555-5344
E-mail: sales@jmeaust.com.au

PAPUA NEW GUINEA (Country Code: 875)

¢ Lutheran Shipping

P.O. Box 1459, Lae, Papua New Guinea
Phone: 42-6190 Fax; 42-5808 Telex: NE 44172

NORTH AMERICA

(® Yanmar America Corp. (YA) Georgia Office

101 International Parkway, Adairsville, GA 30103,U.8.A,
Phone: 1-770-877-0894 Fax: 1-770-877-9009

€ YANMAR AMERICA CORPORATION. NEW YORK BRANCH

Parker Plaza 16F, 400 Kelby Street, Fort Les, NJ
07024 USA

Phone: 201-592-8500 Fax: 201-592-8503
E-mail: HWatanabe@yanmar.com

¢ Marine Turbo & Diesel Inc.

1080 7ih Street, Richmond, Ca, 84801, U.S.A.
Phone: 510-238-3525 Fax: 519-236-3576

@ GOLTENS New York Corp.

180 Van Brunt Strest, Brooklyn, NY 11231 U.S. A
Phone: 718-855-7200 Fax: 718-802-1147

® GOLTENS Miami Co. Inc.

2323 N.E. Miami Court - Miami, Fiorida 33137 U.8.A.
Phone: 305-576-4410 Fax: 305-576-3827
E-mail: morten. lindkvist@golitens.com

@ TRANSMARINE PROPULSION SYSTEM, Inc
5434 West Crenshaw Tampa, Florida, 33634 U.S A
Tel:1-813-830-8180 Fax'1-813-830-9181

¢ UNITED WORLD ENTERPRISE, INC

6310 Winfree Houston, Texas 77087 U.S.A.
Phone: 1-713-641-1915 Fax: 1-713-641-2717

SOUTH AMERICA

BRASIL {Country Code: 55)

@ Metalock do Brasil Ltda

Rua Visconde do Rio Brance 20/26, 11013-030,
Santos, SP, Brasil

Phone: 13-3222-4686 Fax: 13-3222-4088
E-mall: santos@metalock com.br

Web: hitp. /ivww.metalock com.br
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