x
YANMAR

="

NSANGO

sSit

OPERATION MANUAL

)

( MARINE PROPULSION ENGINE >

GNI1S AL-V

~eyo1d
oceye




CONTENTS

w
p—
Preface
1. Bngine Description
<
2. Structure of Major Parts !

3. Table of Engine Standard Adjustments
4. Operation
. Puel Oil,Lub.Oil & Cooling Water
. Maintenance Checking
T. Maintenance Servicing
§. Principal Dimensions & Part Mass for Disassembly & Servicing

. of Tightening Torques of Major Bolst




- e R
vanmar GNISAL-V
CONTENTS
P
PREFACE %9‘1!
1. Foreword 0-1
2. Terms & Symbol Marks 0-3
3. Precautions on Safety 0-4
3-1. Basic Precautions 0-4
3-2. Precautions on Operation h . " 0-7
(1) Prior to Staring of the Engine - 0-7 :,
(2) During a Run 0-7 !},
(3) When Stopping the Engine ", .0-8 5
3-3. Precautions on Maintenance g o049
(1) Precautions Prior to Maintenance Servicing ........ : % ..0-8
(2) Precautions During Maintenance Servicing ........ v WEpRLEE T I w0410
(3) Precautions at Completion of Maintenance Servicing ....... RIRRC SRR 0-11
4. List of Safety Labels . . 012
5. Lifting Procedures for Engine . . 013

1. ENGINE DESCRIPTION
1-1. Engine Specification ....
1-2. Types of Accessories & Attachments
1-3. Sectional View of the Engine ....
1-4. Engine Outline & Device Arrangement .15
2. STRUCTURE OF MAJOR PARTS ...

3. TABLE OF ENGINE STANDARD ADJUSTMENTS

4-1.




CONTENTS

5-1-1. Quantity Criteria of Fuel Oil o5
5-1-2. Quality Criteria of Blended Fuel Ol ...
5-1-3. Properties of Fuel Oil atthe Enginelnlet ...
5-14. HamemdoutMeHewyFuelOﬂHeannngf!

5-1-5. How to Find out the Viscosity of Blended Oil ..

521 Qil
B 5-2-1. Choosing the Lub. Oil
3 5-2-2. Control on Lub. Oi
% 1) Control Criteria ...
2) Oil Change Criteria

5-2-3. List of Lub. Oil Brands
5-3. Cooling Water (Engine Jacket Water) .
5-3-1. Criteria on Cooling Fresh Water ..
5-3-2. Selection of and Control on Corrosion Inhibitor

6. MAINTENANCE CHECKING
6-1. Precautions in Maintenance Checking .

6-2. Table of Periodical Checking
1) Table of Routine Maintenance Checking ...
2) Checking Table for Engine Using Marine Diesel O
3) Checking Table for Engine Using Heavy Fuel Oil (R.W. No.1 at...)

6-3. Routine Maintenance Checking & Adjusting Procedures .
6-3-1. Measurement of Running Performance
6-3-2. Measurement of Max. Combustion Pressure (Pmax)
6-3-3. Regulation of Fuel Injection Volume (Rack Scale)
6-3-4. Adjustment of Fuel Injection Timing ...................
6-3-5. Checking of Fuel Injection Valve & Adjustment of Injection Pressure
6-3-6. Adjustment of Suc./Exh. Valve Head Clearance
6-3-7. Adjustment of Lub. Oil Pressure :
6-3-8. Adjustment of Lub. Oil TEMPETALUre .............c..covureuuereerreseesssesessesse s esensssseesnee
6-3-9. Adjustment of Fuel Oil Pressure ...
8-3-10. Checking of Cyl. Jacket Cooling Water Therr ic Valves
6-3-11. Cleaning of Lub. Oil Bypass strainer ..
6-3-12. Cleaning of Lub. Oil Strainer
8-3-13. Cleaning of Fuel Oil Filter
6-3-14. Cleaning of Strainer/Filter Element
6-3-15. Washing of Turbocharger Blower
8-3-16. Maintenance of Pressure Gauge
66-17 Me kshaft Deflection

Pump Pinion Lubricating Volume

)
Maintenance of Fuel Oil Seal Pot (for Engine Using H.F.0.)
Glmk& Replacement of Anti Zi




7-3. Cyfinder Biock & Cyfinder Liner
7-3-1. Cylinder Block
7-3-2. Cylinder Liner
74 Main Beanng & Crankshaft
7-4-1. Main Beaning
7-4-2 Crankshaft
5. T maea Camshaft & Suc/Exh. Swing Arm

Timing Gear

Camsnaft ! aiing -

7 Suc/Exih. Swing Arm BEIRRE. < a

76 -.‘e '-emorPn&=wx::)wer ’ . BRSO E

7-8. Lub. Oi Pump, Lub. Oil Pressure Reguiating Vaive & Lub. Oi Cooler
7-8-1. Lub. Ol Pump
7-8-2 Lub. Oil Cooler

7-8. Cooling Water Pump

7-10. Fuel Oil Feed Pump

7-11. Sucton/Exhaust System
7-11-1. Boest Air Cooler

7-11-2. Exhaust
7-11-3. Turb (See the sep vol
7-12. Air Motor
7-13. B Pickup
7-14. Stopping Air Piston
8. PRINCIPAL DIMENSIONS & PART MASS FOR DISASSEMBLY & SERVICING ... 81
9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS o1
10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS 10-1
11. TROUBLESHOOTING & COUNTERMEASURES — M9 i

Parts List & Figure




W ENWBA)L

Preface




PREFACE (Foreword
d YANMAR GNISBAL-v
PREFACE
(___ Thank you for purchasing a YANMAR Diesel Engine. ) :
1. Foreword

To'hns Ommmnaﬁ hf:l?y beeg prepared for your safe and effective use of the engine. Read through this
pera understand the safety precautions and precautions regarding th
checking and servicing before using this engine. . e

(1):::5 this Operation Manual at a clearly identified place accessible for the operator to refer to it at

ime.

2 mx; and illustrations of this Operation Manual may partly disagree with engines of some speci-
For su(t::'yenglnes, refer to the Engine Specification and Final Document we have submitted you
Also note that used parts and the content of this Operation Manual description of this engine are
changed without notifying the user beforehand for improving the quality and performances of
engine or for safety.

(3) For the following devices, refer to the corresponding operation manuals separately attached
Turbocharger
Hydraulic governor
Other attachments of special specifications 1

(4) In this manual, the numerical values are based on the Sl system (International System of Units)

However, the numerical values based on the conventional unit system are also given in brackets |

(5) Replacement parts should be our genuine parts or specified parts. Order a part to your nearest
sales or service agent of Yanmar's parts. When ordering a part, clearly specify the Part Name (part
description) and Part No., and the Model and manufacture's Serial No. of the engine |

(6) If you should have lost or damaged this Operation Manual, or if you have any questions and advice,
please contact us or your nearest sales or service agent (shown in the service network list "YAN-
MAR Worldwide Service" appended to this manual). !

(7) If you transfer this engine, also transfer this Operation Manual, Final Document and Records of |
Shop Trial with the engine to the next owner. |

(8) If you use this engine for an application or under service condition other than those specified, or if i
you handle it not in dance with this Operation Manual, an accident or a failure may be caused
Please contact us or your nearest sales or service agent before changing any technical data of the ‘ :
engine or modifying the engine after it has been delivered. Never modify the engine without consult-

ing us.

0-1 (Volume:14pages)



m- WARNINGs and CAUTIONSs described in this Manual.
4 artic important parts of instructions.

] ty marks used for caution indications in this Operation Manual and
 this product and explains their meaning.

- when the proper precautions is not followed.

m It indicates that there is a danger of resulting in death or serious
: : injury when the proper precautions is not followed.
Itindicates that there is the possibility of resulting in injury or serious

damage to the engine when an advice on safety handling or the
proper precautions is not followed.

. m with the & mark in this Operation Manual are especially important for safe
m@lﬁ product. A failure to observe this caution may incur a deterioration of performances or
of this product. Therefore, be sure to observe the items.




PREFACE (Terms & Symbol Marks) YANMAR GNISAL-V

2. Term & Symbol Marks

1) The major terms used in this Operation Manual are defined as follows:
Front part of engine: Part opposite to the fiywheel end
Rear part of engine: Part on the fiywheel end

Operating side: Left side as viewed form the flywheel end (fuel injection pump side)
Non-operating side: On the right as viewed from the flywheel end (exhaust pipe side)

CW rotation Clockwise rotation as viewed from the flywheel end

CCW rotation Counterclockwise rotation as viewed from the flywheel end

Cylinder No Assigned in the ascending order from the cylinder nearest to the fiywheel end

Non-operating Side
Flywheel

&

coocooq

Fuel Injection Pump
¢ Operating Side

2) The following symbol marks are used in the safety labels shown in this Operation Manual and
posted on the engine.

(1) Caution marks and signal words

it indicates that a danger of possible death or serious injury is very great

when the proper precautions is not followed.

m It indicates that there is a danger of resulting in death or serious

injury when the proper precautions is not followed.

It indicates that there is the possibility of resulting in injury or serious

damage to the engine when an advice on safety handling or the
proper precautions is not followed.

It indi a di ion which, if not observed, may incur a deteriora-
‘ tion of per ora ident of this prod
(2) Symbol marks
(a)Caution marks (b)Others

b" ; £ [ Sy - - Refer to another page,

i on explosion ¥ EORI Pe section or chapter of this
Operation Manual or other
document

d Caution on

Im ‘ high temperature
High pressure
air inside
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'm An accident may occur if the safety rules are not followed.

3. Precautions on Safety
3-1. Basic Precautions

Strict Observance of the Safety Rules

safety and work procedures.
Way of pre-work arrangement
(1) According to kind of work required
(2) Everyone to contemplate and consider

(3) Everyone to understand well
{4) Fix the most suitable way to work

* Wear the proper protective garment. Don't wear oil
smudged work clothes because they are prone to catch
fire.

+ Wear protectors such as helmet, safety goggles, safety

shoes, protective mask, protective glove, life-line, etc.,

depending on the nature of work required

= When working on the engine, use the specified engine
tools. Use jigs or tools suitable for particular work because
use of a wrong tool causes an injury.

& Z

———
«While at work, do not jump on and off the engine.

in a dangerous position.

= When carrying out a joint work, work according to the predeter-

* When running the engine or servicing it for its maintenance, observe the safety rules, precautions on

W

a work

v \(\ Before starting
oRY

)
2

SAFETY FIRST

(1) Safety has priority over
all the works

(2) Safety is more impor-
tant than any other
duties

(3) It is neediess to say
that "Safety First"
means that safety has
priority over working
efficiency.

(4) Safety is the foundation
for working efficiency.
Safety is never contra-
dictory to working effi-
ciency.

* For working, install @ work bench fitted to the size of your engine to secure a good footing. Don't work

J




No Modification, Please.

* When you want to modify your engine, consult us or your nearest sales
or service agent in advance. Yanmar can not be responsible for an acci-
dent resulting in injury or death or an engine trouble resulted from unau-
thorized modification.

= Your engine and its safety devices have been sealed for the sake of
safety. Don't break or tamper with a seal indiscreetly.

« If a sealing is missing, take a proper step of promptly contacting us or
your nearest sales or service agent for ensuring the proper initial set-

ting.

HANDS OFF!

Observe the precautions for ensuring safety.

Check of Safety Devices

+ Check the all the safety devices of your engine have been set normally.

= If a safety device is wrongly used, it leads to a serious accident resulting in injury or death.

+ Promptly repair a cover a rotating part, a heat shielding cover for exhaust pipe, a protective cover of
the heating region or the like, if found damaged.

+ Never run the engine while the cover of a rotating part is removed. Otherwise dur-

ing operation, your hand, body or clothing may be caught in the rotating part, resuit-

ing in your injury.

) m of a High-temperature or High-pressure Spot.

— Take care not to get burnt. —
y after the engine has stopped, the whole engine is heated. Take care

cooling water, lubricating oil or filter immediately after the engine has
1 mmmmﬁamm has lowered.

e region such as the exhaust pipe or pressure indicator
thtmh.

ater and heated sections of fuel oil system with bare hands.

tor becomes hot, be sure to wear gloves when taking read-

or or fresh water tank, vapor or hot water may blow up, causing

until the temperature has dropped. Then, wrap the cap with
t to release the internal pressure. After that, remove the cap.




_____ BeCautious of Handling of Fuel & Lubricating Oil.

o

-2‘ is brought close to fuel and/or lubricating oil, there is the possibility of catching

(Particularly the fuel is highly flammable and dangerous.)

» Fire should be strictly prohibited in the engine installed place (engine room)

* Check for leak of fuel oil and lubricating oil. If you find a defective point, repair it and
wipe out leaked fuel or lubricating oil

+ Store the fuel oil and lubricating oil at the specified place and do not allow persons
other than those concerned to handle them

* Unnecessary flammables in the engine installed place (engine room) may cause fire
Therefore, store these flammables in another specified place

(CAUTION B
NO SMOKING | FUAMMABLES

Ventilate Well.

« Exhaust gas emitted from an engine is dangerous

> " Exhaust gas is leading, promptly repair such a leaking Ventilate well to prevent gas intoxication.

~ point at the exhaust pipe. DRUTD TR e |
= Ventilate well the indoor engine installed place (and/or the 2@,//‘ }
engine room.) e ”“%\T‘s |

= Take care that the room does not fall short of the air (oxy-
gen) because the turbocharger takes in a great volume of
air.

|

« While charging the battery, there is danger of ﬁ % J,) 7 !
catching fire because hydrogen gas is gen- » {
erated. « Inhaling exhaust gas is very dangerous.

*When working indoors, sufficiently

ventilate the room.

3
i

Installing of a Fire Extinguisher and First-aid Kit

FIRE
EXTINGUISHER

place for a first-aid kit, and install it there.
to be taken when fire or an accident has occurred

ins of reporting to emergency medical institution such
hospital, and have its telephone number written
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|\ WARNING | Observe the Precautions for ensuring safety.

3-2. Precautions on Operation

(1) Prior to Starting of the Engine

Start the Engine after Signaling

* Check if no one is around the engine
* If someone is found near the en

gine, give him a sign that the engine will be
started. Only then start it. SAFETY FIRST
* Check the holding capacities of fuel, oil, air, etc
* Be sure to detach the tuming device once the engine is started, and keep
it at it's fixed housing spot
* Turn on the power supply of the engine protection device before starting up the engine.
* After the engine has been stopped for a long time or after the engine has been serviced, be sure to
start up the engine at the engine side.
* If the rotational speed rises extremely rapidly or if you find an usual sound or fume, immediately set
the start/stop lever in the STOP position to stop the engine.

Check After the Engine Is Started

* Check if pressure values of each instrument/gauge board are normal

* Check if there are no unusual sound and abnormal heat buildup.

* Check for any leakages of fuel, oil, air, etc., and if a leakage is found, promptly repair.
* Except in case of emergency, apply the load after a warming-up

,

(2) During a Run

RSl
(. Keep watching the pressure and temperature or check for unusual sound and abnormal heat buildup.

+ Check whether the engine fully shows its proper performances and record the check results. (Refer to
’ the Records of Shop Trial, then record the check results on the Engine Log.)

/i wamwa) Take care not to be caught in a rotating part.
Never allow your hands, body and clothing to make contact or bring close to any rotat-
ing part.

running and immediately after the engine has stopped, the whole engine is

§ , take care not to get burnt.

re not to allow your hands, body and clothing to make contact with the turbo-
‘exhaust manifold, exhaust pipe and/or engine as whole.

bnormality is detected, immediately stop the engine and repair it

to hearing loss. :
. Mﬂ in engine-room during running, because can cause hearing loss

0-7




* Do not stop the simultaneously with load shutoff W
7 n case of emergency, keep running the engine without load after load shutoff
| * Keep the engine ready for being started up.

=t

& Mmumm have been troubling during a run

‘

* Do not open the side cover of crankcase for at least 10 minutes after having stopped
the engine. Otherwise, the entry of external air may result in explosion

Take care not to get burnt.

* Immediately after the engine has stopped, the whole engine is heated. Therefore, take
care not to get burnt.
Take care not to allow your hands, body and clothing to make contact with the turbo-
charger, exhaust manifold, exhaust pipe and engine as a whole

* If you attempt to drain oil while the engine is still hot, take care not to get burnt with
splash of oil.

* If you disassemble the cooling water system while the engine is still hot, vapor or hot

water may blow out, causing you to get burnt

Wait until the engine becomes cool, then wrap the disassembling part with cloth or the

like and slowly loosen it.




PREFACHSafety Precautions / Precautions on Maintenance) YANMAR

\ /ARNING | Observe the Precautions for ensuring safety.

3-3. Precautions on Maintenance

(1) P ions Prior to Mai Servicing

L Indi of Warnings in Checking and Servicing

* While checking and/or maintenance servicing the engine, post a notice

on a warning indicating board for danger prevention.
* Strive for safety, maintaining a close contact with the respective parties & KEEP OUT!
concerned.
« Strive to prevent a danger from emerging, forbidding other than the par-
ties concerned to enter the engine installed place (and/or the engine
room), for instance & IN-WoRKING

mreTh

o Immediately After an Engine Stop

* Do not open the side cover of crankcase for at least 10 minutes after having stopped
the engine. Otherwise, entry of external air may result in explosion

Take care not to get burnt.

.l ly after the engine has stopped, the whole engine is heated. Therefore, take
care not to get burnt.
Take care not to allow your hands, body and clothing to make contact with the turbo-
charger, exhaust manifold, exhaust pipe and engine as a whole.

* If you attempt to drain oil while the engine is still hot, take care not to get burnt with
splash of oil.

* If you disassemble the cooling water system while the engine is still hot, vapor or hot
water may blow out, causing you to get burnt.

- = Wait until the engine becomes cool, then wrap the disassembling part with cloth or the

and slowly loosen it.

Preparation Prior to Working

stained/smudged, put it in good order.

Is ready to use.
cloth, wire, etc. according to the nature of work to be done.

M_’gm of the engine.




/ Precautions on Maintenance)
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T

!‘, An accident may ocour if the safety rules are not followed.

Qmu During Maintenance Servicing

Check in Course of Work

* For a joint work strive for elimination of a possible danger by keeping
alert to the surroundings.

« Tie such an accessory detached in work to a stable post or spot so that
it will not fall down.

* For a work at a height, put on the safety belt or life-line

* According to the condition of working, wear protectors.

* Be careful of oil stained or smudged protective glove because working

with such a glove might lead to a damage of parts or a personal injury

as your hands are apt to slip.

* Wipe off or mop up spilled fuel or oil at once because, if left alone. it is
dangerous as it causes a slip

* Prepare a box to accommodate removed parts in advance so that they will not be lost nor damaged

« If necessary, provide setting marks before disassembling the engine so that you can reassembile it in
the proper reassembling sequence

+ Reassemble the setting marked portions with reference to the setting marks.

* Tighten the bolts and nuts to the specified torque or hydraulic pressure

R

Use of the Proper Tools

* Use the specified engine tools to prevent the damage of the respective bolts and nuts of the engine
* When handling a heavy thing, follow the slinger's instructions.

* In advance of using exclusive tools, check the function of these tools.

= Carefully check for any damages to rubber hose and joints of hydraulic jacks

* Use the specified lifting gear, hook, rope, etc.; and pay attention to safety when handling a heavy
thing particularly.

Precautions in Use of Fire

m « In such works with welder, electrical tools
and grinder, be careful of sparking
Since there is the possibility of catching 0%
fire, try not to leave combustibles such as
fuel, lubricating oil and used waste cloth in
a working area.




PREFACHSafety Precautions / Precautions on Maintenance)

{ r ]
| / !\WARNING | Observe the precautions for ensuring safety.
24 b St

| /1\DANGER |

Precautions in Checking the Electrical System

N oaveen |+ Shut off the power supply before starting the work. Otherwise, a fire may occur or you

=y may receive electric shock.
| & | *When checking the battery system, be sure to disconnect the earth cable
f / /"r (=) terminal. Otherwise, the negative terminal may be short-circuited by mistake,
| | resulting in fire
* The strong acid battery electrolyte put on your skin or eyes will cause inflammation. If r
the battery electrolyte should be put on your skin or eyes, immediately flush it with
fresh water, then consult a physician
, -
®

Pr i for Using Organic Solvent

* Since an organic solvent is highly volatile, liable to be gasified and absorbed by worker through his
breathing as it vaporized, pay close attention to ventilation when handling it.
* Since a highly concentrated organic solvent has the property of dissolving fats and oils and is

absorbed by worker through his skins, be careful of handling it.
WEAR PROTECTORS

+ When working with such a solvent, be sure to wear rubber gloves.

(3) Pr at C I of M: Servicing

£ Check of Work Finish

« Check if detached parts have been refitted at the specified spots in the total
number. §

» Check if the damaged parts have been replaced with the good ones.
« Return lifting gear, hook, rope, etc. used to the former safekeeping place.
v  oi the engine installed place (and/or the engine room).
e (and/or the engine room) in order and tidy so
operation. 5
check various parts to see if there is no abnormality.
cautions on Operation, (1) Prior to Starting of the

that the performance does not differ from that

n your Engine Log. (Keeping of records

‘and contact the respective parties con-

0-11
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PREFACHSafety P tions / Lifting Proced Engine)

5. Lifting Procedures for Engine

Falling of the engine or generating set during its lifting or carriage is very dangerous if so happened.
In time of a load lifting work, observe the following items in order to prevent an accident:
* Use the lifting wire rope, shackle, etc. that are suitable for lifting weight.
* Choose the wire rope length so that the engine or common bed does not lean 1o one side during lift-
ing.
* Put a cushioning material such as padding between the wire rope and the engine or driven machine
(generator, for instance) which the wire rope comes into contact with otherwise.
« Choose such a cushioning material as will not be damaged not removed during lifting, then attach it
not to allow its contacts with the engine or driven machine to be damaged.
* Do not enter an area below the lifting load.

Lifting sling attaching points

1) Common bed set
The "Hang up This Point” labels have been
«™ stuck on the common bed.

2) Engine singly

O Fit the (optionally available) exclusive lifting
n head clamping bolts of the

close to the center of
under the specified
‘wire rope within 60







ENGINE DESCR(PT!ON (Engine Specification)

YANmAR SNISAL-y

1. ENGINE DESCRIPTION

1-1. Engine Specification (1/2)

Model Unit BN18L-DV BN18L-UV 6N1 BLﬁﬁz
‘\H]* | ¢ SV [ eNiBLEV

Type - Vertical, water-cooled, A-C;Vcin;dlese‘ engine
Combustion chamber o D.,e;],;[.;]yz oy
No. of cylinders - ‘*5‘7 it gt e T
Cylinder bore g mm 180 A e
Stroke mm 280 S B
Total cylinder displacement - 42.75

Q Compression ratio e iy 16.5
Rated speed of revolution min~!(rpm) 720 or 750

Direction of rotation of
crankshaft -_— Counterclockwise as viewed from the flywheel end (XL)
Operating side - On the left as viewed from the flywheel end
Order of firing - 1-4-2-6-3-5-1
Supercharging system - Exhaust gas turbine supercharger (turbocharger) with air cooler
Cooling system — Dual fresh water line cooling
Forced lubrication
Lubricating system - (system oil also used as turbocharger lub.oil)

(system oil also used as rocker arm lub.oil)

Lubricating oil sump sys-
tem

Sump incorporated in common bed

Starting system — Air motor starting

Overall length mm 2,696

 Dimen- 1315

h mm i
i Overall widti
= Overall height mm 1,935
6,500
kg

(may vary as depending on specification)

[Configuration of Cylinders]

EEOOOD} |

1-1 (Volume:6pages)




vanman SN -V

6N1BAL- | BN1BAL-
sV EV

EN1BAL- | E6N1BAL- | 6N1BAL-
HV DV uv

Vertical, water-cooled, 4-cycle diesel engine

Direct injection type

6

180

280

42.75

16.5

min~'(rpm)

900 or 1,000

Counterclockwise as viewed from the flywheel end (XL)

On the left as viewed from the flywheel end

1-4-2-6-3-5-1

Exhaust gas turbine supercharger (turbocharger) with
air cooler

Dual fresh water line cooling.

Forced lubrication
(system oil also used as turbocharger lub.oif)
(system oil also used as rocker arm lub.oil)

Sump incorporated in common bed

Air motor starting

2,696

1,316

1,935

6,500
(may vary as depending on specification)

[Configuration of Cylinders]

000000! L




1. _ENGINE DESCRIPTION (Types of Accesories & Attachments) YANMAR GNISAL-v
1-2. Types of Accessories & Attachments
Accessory/Attachment Type Remarks ﬁ
Supercharger Air-cooled exhaust gas turbine e
Boost air cooler Plate finned multitubular
Governor Hydraulic
Fuel injection pump Bosch
Fuel vaive Non-cooled perforated
M.D.O.feed pump Gear For marine diesel oil
Fuel oil filter Hﬂmthg manua: mﬁm' For engine inlet
Lub.oil pump Gear Pressure regulating valve integrated
Lub.oil cooler Low finned tube multitubular wiautomatic temperature control valve
> Lub.oil strainer Duplex, changeover notch wire Manual back-washing
Lub.oil by-pass strainer Centrifugal
Lub.oil tank Tank incorporated in common bed
Cooling water pump Centrifugal Cylinder jacket side, cooler side
Lub.oil priming pump Screw
Air motor Turbine

\




NON-OPERATING S|

Piston
Boost Air Boost Chamber

t— Cyl. Liner

[~ Lub. Oil Cooler

Lub. Oil Strainer

Cyl. Biock

B N

Main Brg. Bolt =




1 mm%mawm)

w

Engine Rear End|

Control Position

Air Motor

> SN
- = Flywheel
G G urning Device

1-4. (2/2)Engine Outline & Device Arrangement
Engine Front End|

Exh. Manifold Cover

Lub. Oil Thermostatic
Valve

Hot Water
Thermostatic Valve

Fuel Filter

Fuel Oil Pressure
3/ Regulating Vaive
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2. Structure of Major Parts
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2. STRUCTURE OF MAJOR PARTS (Outline of Structure) vanmar SNISAL-v

2. STRUCTURE OF MAJOR PARTS

2-1. Outline of Structure

This engine is designed to be a integ Sp 1 metal structure as shown in the below
sectional view.

For its installation, there are the fixed supporting to fix it directly on the common bed and the antivibration
supporting to fix the mounting foot and generator on the common bed via rubber vibration insulators

Drawing2-1.
OPERATING SIDE NON-OPERATING SIDE
Vaive Push Rod Rocker Arm Suc./Exh.Valve
Cyl. Head o N
Injection Pipe Joint &
Protection Ring O p Exh. Manifold
F P
‘uel Injection Pump 0 g
» HE Piston
K Boost Air Boost Chamber
I t— Cyl. Liner
© U
t— Lub. Oil Cooler
Q] -
$
— Lub. Ol Strainer
Cyl. Block
’ AN Main Brg. Bolt

S <.

|—————————— Oil Pan
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covers on both the operating side and the non-operating side, the cylinder block is a
@ made of casting integrating the boost air manifold (boost air chamber), main lubricat-
n cooling water pipe.

p cast iron, the cylinder liner has the special thermal treated surface. The inner face is
Pprecision honing. On the upper part of inner diameter of the liner, an anti-polish fing is

3) Cylinder head
~ The cylinder head is of the 4-valve type equipped with two suction valves and two exhaust valves and
- arranged with a fuel injection valve at the center. The cylinder head is clamped by tightening four bolts
under the hydraulic pressure.

The exhaust valve seat is water cooled, and the fuel injection valve is mounted with a sleeve

4) Piston and piston rings
The piston is special cast iron. Its upper parts is cooled by the cocktail shaker method using lubricating oil
that passes through the connecting rod and piston pin. The skirt is provided with special coating
The piston rings are two compression rings, and their sliding surface is chrome-plated. Besides, there is
one oil ring combined with a coil expander whose sliding surface is also chrome-plated

5) Connecting rod
The big end of a connecting rod is an obliquely split structure, and its mating surfaces are serrated. The
connecting rod bolts are two tap bolts tightened to the specified angle.

6) Crankshaft and main bearings
A balance weight is attached to each arm of the crankshaft by tightening the balance weight clamping bolts
~ to the specified angle.
- The main bearing is of the suspension metal type. At the flywheel-side timing gear case of the No.1 main
bearing, the No.0 main bearing is provided, and it is attached with thrust metal and journal metal.
Each bearing cap is fixed with two mounting bolts and two side bolts on both the operating side and non-
operating side. The mounting bolts are tightened to the specified hydraulic pressure.(The side bolt of the
‘No.0 main bearing cap is equipped only on the non-operating side.)

suction/exhaust cam and fuel cam form a monoblock structure with the camshatft. It is split in two at
part between the No.3 & No.4 cylinders.

pump is of the Bosch type. The delivery valve is a pressure equalizing valve, and the
3l is of the top closed type.

on timing is adjusted by means of the adjusting bolt of tappet of pump driving gear.
valve
high viscosity fuel oil is cooled with the cooling water running through the fuel injection
the cylinder head. A heat transfer bush (copper) is installed between the fuel injection
valve sleeve, thus indirectly cooling the injection nozzle. The engine using the MD
 indirect cooling system nor a heat transfer bush. The injection pressure is adjusted
 fastened with the adjusting nut.
d stopping devices
| By an air motor using the compressed air.
the start/stop lever is set in the STOP position. To stop the engine by the remote oper-
actuated to set the rack of fuel injection pump at the non-injection position.
3r and turning device are interlocked with the respective switches to prevent starting by

222




2. STRUCTURE OF MAJOR PARTS (Lubricating Oil System)

2-3. Lubricating Oil System

s

The lubricating oil
The lubricating oil

o
o]

| static valve and a notch-wire type strainer. ‘

OTheprinungpumaisamolomdsaaw
isconnectsdwimmoinlotsidoolm

pump and is mounted on the common bed. The

delivery pipe |
nolch-wire type strainer.

The lubricating oil discharged from the
sure regulating valve. Then, the lub. o
gallery of the cyli

Each lub. oil passage franched off fr
to the pressure regulating valve and
The oil suction part of the pump vai
installed by the fixed supporting, thy
supporting, it is oil pan.
Drawing 2-2
(Heavy Fuel Oil Spec )

Fuel Injection Pump Pinion
Suc./Exh. Valve Rocker Arm

each part and returns to the oil Pan and then the common bed.

om the main gallery is a drilled hole structure, excluding lines leading
governor driving gear.

ries according to the engine installation types. In the case an engine
e fixed suction part is the command bed:; in the case of antivibration

r{Swing Arm Brg. —{Swing Arm Roller Pin]

—{Cam Beanna
(Connecting Rod)
M. Brg Crank-pin Brg. Piston-pin Brg

Cooling Water Pump Intermed. Gear

——
Auto. Thermostatic Valve T = Turbocharger |

|
I

Main Gallery

——

Turbocharger
Lub. Oil Strainer
Paper Element Type

Engine Main
Lub. Oil Strainer
Notch-wire Type

Bypass Strainer,
Centrifugal

Priming Pump




is to cool the engine (cylinder liner and cylinder head) with hot fresh
r and boost air cooler with cold fresh water. This cooling system is called
system of the mixing type.

d water pump and the hot water pump are centrifugal pumps equipped to the frontal
e. The hot water pump is such a structure to incorporate the check valve directly |
.gear case through the check valve on the delivery side. (The suction parts of |
ﬁm in the gear case.) i
of hot water is controlled by the pellet type automatic thermostatic valve. i
e of cold water is controlled by a thermostatic valve equipped on the fresh water |
|

v from the cold water pump passes through the boost air cooler and lubricat-
J mm returns to the fresh water cooler side. However, a part of the cooling water passes 0w
cooling water passage in the cylinder block and flows into the cold water suction side through .
thermostatic valve.
'

discharged from the hot water pump returns to the cylinder jacket, cylinder head and
collecting pipe and then to the automatic thermostatic valve which controls the temperature
cooling water.

er flown into the cylinder head cools the combustion surface and periphery of fuel injection
d then cools the exhaust valve seat. After that, the cooling water flows into the cooling pipe

Expansion Tank

Hot Water Pump

Automatic Thermostatic Valve

Cold Water Pump
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2-4-2. Cooling Water Pipe System (cold water line sea water spec.)

1)Theeooﬁngsmdmkmummmm(wwwmwma)mmw
water and the lubricating oil cooler and boost air cooler with cold sea water.

© The cooling system is a dual-line system consisting of the cylinder jacket line and cooler line. |
Sea water lines are equipped with a motor-driven centrifugal pump mounted in the marine as the
standard provision. {

O The cooling fresh water pump in the cylinder jacket line, the centrifugal pump is driven via an idle }
gear. ‘

2) The cooling sea water discharged from the cold water pump passes through the boost air cooler and
lubricating oil cooler.
3) A bypass valve is provided at the cooling water outlet side of boost air cooler.

Opening the bypass valve decreases the amount of cooling water flowing through the boost air cooler
and raised the boost air temperature.

4) The cooling water discharged from the hot water pump returns to the cylinder jacket, cylinder head and
cooling water collecting pipe and then to the cooling water expansion tank tank.

5) The cooling water flown into the cylinder head cools the combustion surface and periphery of fuel
injection valve sleeve and then cools the exhaust valve seat. After that, the cooling water flows into the
cooling water cooling pipe.

|_- Fresh (Hot) Water Pump

2]

lic Sea Water Valve

A e ” / (mount in marine)
- ——
4] wwoicooe]]

N Sea Water Inlet
Arees

Boost Air
A | Cooler

Sea Water Pump
(mount in marine)

R

4
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3. TABLE OF ENGINE STANDARD ADJUSTMENTS

3. TABLE OF ENGINE STANDARD ADJUSTMENTS

3-1. Assembly Adjustment Values

ftem Ad Value Remarks
Piston top cl A) mm 2002
‘ Begins to open(before TD.C. 68
nds closing(after B.0.C) deg. 50
head clearance(B mm 0.3 In the cold state
Begins 16 open(before B.DC) 68
§ | Ends closing(aher TD.C) deg 58
Valve head cl B) mm 04 In the cold state

Adjust B after
setting it to zero

Fuel injection pump begins to d Refer to Records of Shop
deliver(before T.D.C) et * Traial.
Injection pressure, fuel injection valve MPa(kgficm?) | 34.0 = 0.5(347 = 5)

3-2. Pressure & Temperature Setting Values

Setting Value Remarks
0.49 ~ 0.54(5.0 ~ 5.5) |Marine disel 0il(M.D.0O)
Refer to Chapter 5,5-1-3 |Heavy fuel oil(H.F.0.)
g Refer to Records of Shop
Trial.
0.39 ~ 0.44(4.0 ~ 4.5) |Engine inlet(cooler outlet)
0.25 ~ 0.44(2.5 ~ 4.5) |Turbocharger inlet
Values marked with 3¢ are per-|
A\ missible cooling water pres-
P 0.15 ~ 0.25/ 3 0.39 |sure of central cooling system
(1.5~ 2.5/ % 4.0) when the pressurized water
inlet pressure or tank head
pressure are imposed
0.15 ~ 0.25/ 3% 0.39
(1.5 ~ 2.5/ 3% 4.0)
2.94(30) Lower limit:1.18(12)
0.69 ~ 0.98(7 ~ 10) |At the air motor inlet
358 + 4(85 + 4)
Below311(below38)
. e 323 ~ 338(50 ~ 65)
each M Refer to Records of Shop
o3 Trial.
Refer to Records of Shop
nfet temp. * Trial.

3-1 (Volume:2pages)

/en above, refer to the Records of Shop Trial and enter the obtained value here
‘according to the engine specification and output.



Alarm Setting Value

Emer.Stop Setting Value

0.34(3.5)

0.29(3.0)

0.25(2.5)

K('c) 368(95)

373(100)

min”'(rmp)

115 ~ 120% of the rated
speed

0.02(0.2)

0.09(0.9)

0.09(0.9)

0.65(6.6)

MPa(kgf/cm?)

0.65(6.6)

0.13(1.3) |

0.13(1.3)

K(C) 348(75)

risk(*), for equipment of each item varies as depended on the specification, refer to the Final

[Unit: Itr]

Holding Volume

Remarks

35

more than 1.0£/ps

1.3

20

75

25

it as the volume may vary according to the specification.
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4. OPERATION(Operational Preparation) YANMAR GNIBAL-V

4. OPERATION

CAUTION

During operation, the diesel engine runs at a high speed. Also, some parts of the engine are hot, and
the compressed air and such pressurized fluids as oil and water are flowing inside it. Therefore, thor-
oughly read the safety precautions before operation, maintenance and inspection to handle the
engine properly not to cause any accidents.

7 Chapter0, Section 3. Pr i on Safety

L — K |

4-1. Operational Preparation

Before the initial start of the engine after its installation or before its restart after its overhaul servicing
or a long-term stoppage, sufficiently perform the following inspection and operation preparation in
addition to daily inspection and operational preparation, and make sure there is no abnormality and
the operational preparation has completed.

(1) Make sure no part nor tool has been left in the crankcase.

(2) Check for a part not tightened yet.

(3) If you have disassembled the valve mechanism, check the suction/exhaust valve head clearance

@Chﬁpﬂr 6, 6-3-6. Adjustment of Suc./Exh. Valve Head Clearance ‘

(4) Operate the lubricating oil priming pump, and open the pressure indicator cocks of all the cylinders
While turning the flywheel, make sure the lubricating oil is dropping from each part of the valve
rocker arm shafts, piston pins, crank pins, main sure bearings and swing arms.

(5) Bleed the air from the lubricating oil strainer.

(6) Bleed the air from the fuel oil filter and inlet pipe of fuel injection pump.

' (7) Manually lubricate the governor linkage, and make sure it moves smoothly.

allow your body to make contact with a moving part while turning the flywheel
d into the crankcase.)

4-1 (Volume:14pages)
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se stopper lock bolt and slightly move the stopper.
ft down to the GEAR IN position.
ve B of the gear shaft, and then tighten the stopper lock bolt.
chet handle for turning to the shaft, and then turn the flywheel.
on has completed, return the turning gear shaft to the GEAR OUT position.
e groove A , and tighten the stopper lock bolt

gear is the GEAR OUT position, the turning gear engagement/disengagement
le starting. (optional spec)

- Drawing 4-1 Turning gear device (Optional spec.)

Turning Gear




YANMAR SNIBAL-V
1g 4-2. Draining & Air Bleeding Points

Oil Supplying Points on Op g Side

Hand Lubricating Points

Manually lubricate the governor link and control devices (circled portions)
Drawing 4-4. Gwomor Device

Control Lever
for Gov. output Governor

@ Oil Level Gauge

Remove the top cover
and supply 0il to 2 to

Drain Plug

VN L

Lub. Oil Dipstic
Lub. Oil Filler (System oil sump)

4-3

o
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for the motor-operated priming pump of this engine switched ON

in a long-term stoppage of the ship and in a rest and maintenance

|
|
s

d for two hours or longer, perform priming for about 20 minutes or longer.

0,02 ~ 0.20MPa (0.2 ~ 2.0kgf/cm?)

following items arises, start the engine after bleeding air from the lub. oil cooler, operate

ning has stopped for two hours or longer.
bling & cleaning the lub. oil strainer.
ng the lub. oil or disassembling the piping parts of lubricating oil system

te the priming pump.
“bleed valve of the lub. oil cooler.
the air, and then close the air bleed valve.

o fuel oil tank, and check the fuel oil. Then, open or close each valve accord-

‘marine diesel oil (M.F.O) star/stop specifications, turn on the heater for the
pipe line, and continue heating the H.F.O. until its viscosity becomes proper.

~




4 OPERATION (Fuel Oil System)

YANMAR GNISAL-y

(4) Bleeding air from oil system

pos s ey
After engine . long-term stoppage or overhaul of the engine, bleed air from the fuel oil sys- |
tem by the following procedures:

|
@ Open the bypass valve of fuel feed pump.

(Fully turn the bypass valve handle counterclockwise)
@ Open the air bieed cock of fuel il fiiter to bleed air.

Drawing 4-6 Air Bleeding Points on Frontal Side

)

plugs on the fuel oil pipe mount of each fuel injection pump to bleed air.

Mlﬂ Air Bleeding Points on Operating Side
PR

mwﬁo procedures:
0 .mmmmummwmpumpeo
mhmdwmmhatm




(for Engine Using H.F.0.)

to the mount for fuel oil pressure gauge and that for the fuel oil differential pressure
-engine using the heavy fuel oil (equivalent to 1,500-sec. or higher fuel oil).

Pressure
Transmitter

Seal Pot




4. OPERATION (Cooling Water System & Boost Air)

YANMAR GNISAL-y

(1) Remove the filler plug () and the air vent plug @
(2) Paur ethylene glycol from the filler until it overflow from the air vent plug.
(3) When the seal pot is filled with ethylene glycol, securely tighten the plugs D & 2

(4) Remove the plug @, and pour ethylene glycol from the filler. When the seal pot is fifled with ethylene
glycol, tighten the plug.
(5) Periodically (about every two months.

) loosen the plug @ and plug @), and check if the fuel il does not
overflow.

4-1-3. Cooling Water System

T e S N
The piping parts of cooling water system are banded with blue coating
Bt i i vt
PR IS RUL M CORL RS MR B CORBOR ¢

(1) Inspect the cooling water tank, and check whether the
water is considerably, change it.

(2) Supply the cooling water to the upper limit of wat
inhibitor.

cooling water is not contaminated. If the cooling
er level gauge, and add a proper amount of rust
¢JCMpter 5, 5-3-2. Brands of Rust Inhibitor & Adding Quantity

(3) Open and close each valve of the coolin

(4) If you use an engine of heavy fuel oil (
cylinder jacket side to 65 to 75 °C .

A

When you have replaced the cylinder liner or drawn it o
cover and make sure no water leaks inside cylinder.

g water pipe system according to the operation conditions
H.F.0.) start/stop specifications, heat the cooling water in the

ut for servicing, remove the cylinder side

4-1-4. Boost Air System
Open the drain cocks of the following points to drain them.

Drawing 4-10 Boost Air System Draining Points on Non-operating Side




el oil system are banded with white coating |
) air reservoir.

the pneumatic pressure in the air reservoir is high enough to start the engine (2.2
4 e icm?} or higher).
4-1-6. Control and Protective Devices

- (1) Move the start/stop lever from the RUN position to the STOP position and vice versa, and make sure
~ the rack of fuel injection pump, 1st lever shaft of governor link and connector move smoothly.
{2) Check for excessive play of connector pin
~ (3) Set the power switch of protective and alarm devices to the ON position.

‘ Unless the power switch is set in the ON position, the protective and alarm devices do not actuate

4-2. Starting
This engine is started by an air motor.

Press the START switch. Then, the pilot air solenoid valve directly attached to the air motor will open on
 the battery power to start the engine.

P During start operation, do not bring your face close to the air motor. Dust adhered at the exhaust port |
motor may enter your eye, resulting in injury. :

Before the initial start of the engine after its installation of before its start after its overhaul or long-
m perform air running by the following procedures, and make sure there is no abnormal-
Emﬁt“m by the control panel on the engine side. If a large amount of fuel oil, cooling
ater or lubricating oil should be entrapped in cylinders, "water hammering" may occur.
@ Set the ENGINE/REMOTE operation selector switch in the ENGINE position
pressure indicator cocks of all the cylinders.
start/stop lever in the STOP position.
T switch pressing for 2 to 3 seconds to effect air running.

wing procedures.
g gear is it the GEAR OUT position.
indicator cock is closed.
E operation selector switch to the ENGINE or REMOTE position correspont-
| panel to be selected.




4. OPERATION (Starting)

YANMAR m-v

(ﬂSc!Mam/shglw«inhRUNpodﬁm.
(5)Maka:umhamhﬂudmmn&ohhaﬂofgwmlnmmmiﬁonofordin-ryopgmuo,,
(rated speed),

(6) Open the starting air reservoir vaive and control air vaive.
(7) Hold the START

Mmhpmungmztosuconda.andmmwuofignm< Only then release the
switch.

Drawing 4-11 Start Operating Procedures

Speed Control Knob
START Switch (for Governor)
StartStop Lever Speed Control Shaft 5
ENGINE/REMOTE

Operation Selector Switch

~
Control Air Valve

Set it to the position in which the start/stop lever s fixed respectively in notch when you suit the star/ G
stop lever to the position of "RUN" or "STOP",

amqmuhummmmwmmn

o€ properly started, unburnt combustion gas in the flue may be ignited, resulting
perform air running to discharge the gas from the exhaust gas system
€ engine.

before

has completely stopped, and then press the START switch.
e START switch has been exhausted (and in case of emergency), press the




L
abnormality is found, stop the engine and repair it.
re indicator on the gauge panel

immediately after the engine stop, never touch the following parts with bare hands.
you may get burnt.
Exhaust pipe system, boost air pipe system

air valve opened during a run.
it, the protective devices cannot actuate.

of lubricating oil, cooling water and fuel oil has reached the specified value.
u minutes at the rated speed without load to warm it up.
a cargo pump or the like, which requires the control on rotation, run the
d to warm it up.

i
torsional vibration is within the normal rotation speed range, quickly :
ed to the rated speed. J




4. OPERATION (Running) YANMAR GNIBAL-v

(4) If you continue running the engine with a low load for longer than three hours, observe the following
load factors, otherwise combustion worsens and fouling of the combustion chamber, exhaust pipe,
turbocharger, etc. becomes heavy.

@ If fuel oil used is the marine diesel oil (M.D.0), run the engine at 15% or higher load factor.
@ If fuel oil used is the heavy fuel oil (H.F.0)
*And if the (optional) boost air temperature controller which heats the boost air in a low load run is
equipped, run the engine at 15% or higher load factor,
*But if the cooling water for the boost air cooler and lub. oil cooler is used jointly with the main
marine engine, run the engine at 20% or higher load factor.

If you want to run the engine at further lower load factor, change over the fuel oil to the M.D.O. |

*But if the cooling water for the air cooler and |

ub. oil cooler is sea water, run the engine at 25% or
higher load factor.

If you want to run the engine at further lower load factor, change over the fuel oil to the M.D.O.

c (5) Boost air pressure regulating valve
@ To evade the surging generation of the supercharger when the high load is driven (vicinity of the load
of 100%), it equips the boost air pressure regulating valve (6N18AL-E V-type engine)

Drawing 4-12-2 Boost Air Press. Regulating Valve Installation position

Boost Air Press. Regulating Vaive

ure regulating valve
opens from the state of all closes 180° (state at shipment).
an open direction and enlarge opening when the supercharger does surg-
8 room temperature etc.
ns from all closes only to 540° .

4-11




e of a high humidity, this is not abnormal although much drain may be produced as the
in the air is condensed.

run the engine as the drain cock of the boost air cooler kept opened.
an engine of marine diesel oil (M.D.0.) start/stop specifications, observe the following

 less than 20% of the generator rated output, do not switch the fuel oil from the
ry fuel oil (H.F.0.).

the engine inlet has been heated so that its viscosity becomes proper, and
from the M.D.O. to the H.F.O.
fluctuates at the incoming and out

going and loading and unloading of vessel.
recommend you to run the engine on the M.D.O.

ce once a day and record the measurement data.

g Performance

4-12




4 OPERATION (Emergency Stop) YANMAR GNIBAL-y

4-4. Stopping

4-4-1. Stopping in Normal Running

Except in case of emergency, stop the engine by the following procedures
1) Preparation of stopping

(1) If you use an engine of marine di
the heavy fuel oil (H.D.O ) to thy
Pipes, fuel oil filter, fuel injectiol

iesel oil (M.D.O.) start/stop specifications, switch over the fuel oil from
e M.D.O. to prevent the H.F.O. from being stagnant inside the fuel oil
N pumps when stopping the engine.

| As the reference, continue running the engine on the marine diesel oil (M.D.O.) for 20 to 30 minutes |
1 before stopping the engine. However, since the required time depends upon the load applied when
i

the fuel oil is switched over and the capacity of pipes in the vessel, consult the dockyard where the
engine has been installed

(2) Shut off the load, and then continue running the engine without load for about 10 minutes

2) Stopping operation
a (1) Set the start/stop lever in the STOP position

If you use the engine of the remote start/stop specifications, press the STOP switch

(2) Run the lubricating oil priming pump

(3) Open the pressure indicator cock, and
chambers.

(4) Open or close the valves of each system according to the stopping conditions

When the cooling water may be frozen under cold weather, or before a long term stoppage, drain the
cooling water from the cylinder jacket side and cooler side.

perform air running to discharge the as from the combustion

4-4-2. Emergency Stop
If any of the following p arises, i y set the start/stop lever in the STOP position to stop the
engine.

7 ‘WM alarms has been issued.

] a bearing or any other moving part.
il, lub. oil or cooling water system has been broken.
i water has stop itis i ible to supply it imr y

hy setting the start/stop lever in the STOP position or pressing the STOP
valve.

4-13




ﬂm for at least 10 minutes after having stopped the engine.
' may cause ignition of oil mist, resulting in explosion.

stoy fnm while it is running on the heavy fuel oil (H.F.0.), immediately dis-
the H.F.O. from the fuel oil pipes, fuel oil filter and fuel injection pumps, and displace them
 diesel oil (M.D.O.).

If the residual H.F.0. is cooled and s viscosit rises, it b impossible to restart the engine.

(1) Set the fuei oil changeover valves at the engine inlet and outlet to the marine diesel oil (M.D.O.)
position.

| Whmmam feed pump.
4 the drain cock of fuel oil filter and drain valve of fuel oil main pipe.
ﬂh the fiywheel to discharge the H.F.. from the fuel injection pipes and fuel injection valves. (Set
the start/stop lever in the RUN position, and turn the flywheel under the fuel injection status.)

Drawing 4-14 H.F.0. Discharging Points
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oi)
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5. FUEL OIL, LUB. OIL & COOLING WATER

5-1. Fuel Oil

properties of fuel oil applicable to this

the engine, maintenance interval a
the specifications of engine or add

5-1-1. Quantity Criteria of Fuel Oil

The engine are shown in the following table.
The properties of fuel ol are uncertain and broadly ranged; thus they affect such factors as a smooth run of
nd service life of parts. Consequently, it might be neces:
attachment in accordance with the applied fuel oil.

sary to change

- T T
Quality Criteria Direct buming fuel oi - 200sec.Oil | 1,500sec.Oil | 3,500sec.Oil | 7.000sec.Oil
at50 ‘c cSt 3~8 <30 <180 <380 | <700
Viscosity
RW.No.1at 100°F | sec. 37 ~ 58 <200 < 1500 < 3500 < 7000
Specific gravity at
s 15/4 °C <0.86 <0.991 <0.991 <0.991 <0.991
Flash point b > 60 >60 > 60 > 60 >60
Residual carbon | mass.% <07 <10 <15 f <18 \ <22
Sulfur content mass.% A ) I <35 ! =8 <5 <5
Property [ ch content mass.% e <0.10
critical
value Moisture content | vol.% <0.1 <05
Vanadium ppm - <150
Sodium ppm - <30
Aluminum ppm - <30
: (Cetane no. of
> 45) P

1S0 DBMorDMA | RMB10 | RME25 | RMG35 | RmHss

CIMAC — CIMAC B10 | CIMAC E25 ICIMAC G35 J CIMAC H55

esi — ™ | Mo [ |

Mg

i Jis M.D.O LF.O

H.F.O.(heavy fuel oil)

ﬁi

or is aggravated due to faulty combustion.

fuel oil properties. The larger
r the firing delay for inferior ignitability. In this case, the HFO direct starting

5-1 (Volume:12pages)




Fuel Oil
fuel oil by blending with marine diesel oil to lower the viscosity of fuel
t burning of fuel oil set forth above for its pretreatment, apply the biending
j table based on the quality criteria on the blended fuel oil, not based on the vis-

200-sec. oil equivalent | 1,500-sec. oil equivalent | 3,500-sec. oil equivalent

RMB10 RME25 RMG35
CIMAC CIMAC B10 CIMAC E25 CIMAC G35
BSI | (M4) (M6) (M7)

M.D.O.: H.F.0.(1,500-sec.oil)
60 : 40

M.D.O.: H.F.0.(3,500-sec.oil) | M.D.O.: H.F.0.(3,500-sec.oil)
70:30 40 : 60

M.D.O.: H.F.0.(7,000-sec.oil) | M.D.O.: H.F.0.(7,000-sec.oil)
60:40 30:70

D.0. = marine diesel oil; H.F.O. = heavy fuel oil
after bl 5-1-5. How to Find out the Viscosity of Blended Oil

of Fuel Oil at the Engine Inlet

in the heavy fuel oil (H.F.0.) may cause fuel injection pumps and fuel injection valves

‘liners to be excessively worn and exhaust valves and valve seats to be deterio-

se the cleaning effect of pretreatment system to the maximum extent, and also supply
the proper pressure and viscosity.

cracking refining device is sometimes used for industrial low-cost, high-vis-
oil, there remain fine particles of silica and alumina that are catalysts for

fuel oil which uses there bases will cause abnormal wear of
p fuel injection valves, etc.

cosity fuel oil treated of content less than 0.03 wt. % of ash, mini-
and removed of all particles which exceed 3 ~ 5 yin size, utilizing the

piston rings,

nt should be kept at less than 0.2 vol. %.
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oil)

yanmar GNISAL-v

(1) Recommend properties of heavy fuel oil (H.F.0.) at engine inlet

Moisture content Less than 0.2 vol.%
Content of solid particles Less than 20 ppm
Size of FFC catalytic particie Less than 5

(2R d vi y and pi of heavy fuel oil (H.F.0.) at engine inlet

Euel oil Recommended Viscosity Recommended Pressure

at the Engine Inlet MPa (kgf/cm?)
200-sec. oil 0.20 ~ 0.25 (2.0 ~ 2.5)
1,500-sec. oil R 0.40 ~ 0.45 (4.0 ~ 4.5)
3,500-sec. oil (RW.No.1 55 ~ 85 sec.) 0.45 ~ 0.50 (4.5 ~ 5.0)
7,000-sec. oil 0.65~ 0.70 (6.5 ~ 7.0)
e M.D.O. 3~8cSt 0.50 ~ 0.55 (5.0 ~ 5.5)

Heating temperature: 5-1-4. How to Find out the Heavy Fuel Oil Heating Temperature

5-3
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The smaller CCAI,
the better firing !
and combustion
performance.

The larger CCAl,
the inferior firing
performance.
This will cause
normal operation
to be hard.

“Mdm@sﬁtammdenwydmkdm’

y (V) 380cSt to the density (D) 985 and extend the line to
CCAI in the present example is 846.




5. FUEL OIL, LUB. 0

Example: In the case of
Find th,

5-1-4. How to Find out the H

IL & COOLING WATER (Fuel Oil) YANMAR GNIOWL-V

eavy Fuel Oil Heating Temperature

finding out the heating tem

perature of 700 cSt (at 50 °c ) fuel oil

€ intersecti

ng point @ correspondi

line @ standin
On this line @

At 100°F
SeC

[,

Ing to viscosity of 700 cSt angd tem,

Perature of 50 °C o a

g for Viscosity-temperature

relation of 700 ¢St (at 50 °C ) fuel oil

locate a point corresponding t

100000,
50000
R Ko 1 100 ke
100°F ~
T ol 1900 S===
(L0 a7 ——— :
: (e g2 ==
1000 —
<3 2
300 ‘bqp
G
200-sec oil <
72 .
% s,
100 ¢
80
gohe
= 5 Recommended viscosity
w e at engine inlet Z o
2 < g
S S
2 :: ‘1
= £
= A
<
= 2
§ RN
i ’ ] l g
30 40 50 60 0 8 % 10 50 120 130 0 150 160
100°F (37. 8°c)

Engine inlet F.0. temp
Temoerature (°C)

'% @ inlet to allow some temperature d

g to your applied fuel oil is not shown, enter the vis-
, item from the intersecting point of
sity-temperature line, and find out

oil viscosity becomes 11 to 14 ¢St (55 to 65 sec.) at
rop in the piping system

5-5
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 &_FueL oL LuB. 01 & cOOLNG WATER el O

§-1-5. How to Find out the Viscosity of Blended Oil

Example: In the case of finding out the viscosity of blending (R.W. No.1 at 100°F) 7,000-sec. heavy fuel oil
(H.F.O.) with (R.W. No.1 at 100°F) 40-sec. marine oil (M.D.0.) at the blending ratio of 70:30.
On the left y-axis (axis of ordinate) corresponding to 100 % H.F.O., locate the point A’ corre-
sponding to the viscosity (7,000 sec.) of H.F.O.; on the right y-axis corresponding to 100 %
M.D.O., the point B comresponding to the viscosity (40 sec.) of M.D.O. Now draw a straight line
(K to link both located points.
Then, locate the point (¥) corresponding to the blending ratio of 70 % H.F.O. and 30 % M.D.O. on
the axis of abscissa (x-axis), and draw a perpendicular 1) from the point (¥) to the drawn straight
line K, intersecting at the point < . Finally, draw a horizontal line @ from thus found intersecting
point € to the left y-axis to find out the viscosity of the blended oil. (In the case, the viscosity at

100°F is about 550 sec.)
Low-cual ity Fuel 01
RN 1 at 100°F g (seC)
9000
5000
(50— =
(cSt;
1500 \\ |
1000 — o
=g B B 150
®
- N 50
AN o
2
& —
N
)
—- i Viscosityl
- S s
! 8__§ V% s
g[S
2
= S
=2 2
& AR
€ =1=rE1= 8
X7 % g
; 2is|Ele -
Y S »
4 = = =
. ® = = 2
s |
. 2 50 0 80 0 10
et rtrtrTtr—t+——
) ) 50 » ) 10 0

Blending Ratio (%)
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5-2. Lubricating Oil

5-2-1. Choosing the Lub. Oil

Depending on properties of fuel oil and conditions
Choose lub. oil API Service Grade CE or CD Class.

1) Viscosity
Use an oil shown in the below table.

of usage of the engine, lub. oil to be selected varies.

T

’ Specific " Frash point Pour Point | Kinematic Viscosity(cSt) | Viscoaity
i | 0 o i
Gravity (Open Type) (o) 40°C 100 °C f Index
i
@ Marine aux- ‘ ‘I
= 30 >230 < =10 |105~125 | 11~125 | 96 ~ 110
0 iliary engine ! |
® Marine aux- |
.Mma 40 0.893 > 240 C=76 140~155 | 14~ 155 ' 96 ~ 110
engine | |
2) Total Base Number (T.B.N.)
Select a lub. oil based on the values given in the following table for the base number against the sulfur 6
content including in the fuel used.
Fuel Oil Used Total Base
Redwood No.1  |Sulfur Content|  Number
Viscosity (wt. %) (TB.N.)
S(100°F) (mgKOH/g)
<1 §~15
<35 16 ~ 26
<5 30 ~ 42

m 5-2-3. List of Lub. Oil Brands

of blended use of different brands of lub, consult your lub. oil supplier.)
‘base number (TB.N.) is used when using fuel oil of a low sulfur content, r
b ﬂmdmmmmmmmmgemormmmmon
r Mumbdow:ForMmm.usemepropenub.ou.
rementior d deposits on the combustion chamber hinders sliding of piston
2 scuffing to the rings, cylinder liners, etc. Besides, they may cause bite-in and

N




immediately after an engine stop, be careful

oil to get in your eyes or to stick to your skin during han-
ctors such as safety goggles and rubber gloves.
your eyes o stick to your skin, it might cause inflammation. In such case,
water, and then consult a physician, if necessary.
) waste oil has been provided for in the law. Dispose of waste oil properly
nent law. In case you don't know what to do, inquire of your supplier of lubri-
- matter, and dispose of waste oil accordingly.

! %ﬁum oil used every 500 hours of engine run, and change or make up the
y control cr set forth in the following table.

Control Criteria Critical Value of Usage
> 180 140
Within new oil = 15 % New oil £25%
<0.1 0.2
<15 20
<15 20
P <05
HCI HCIO4 HCI HCIO,
method method method | method
3.0 6.0 1.0 4.0
5.0 10.0 3.0 7.0
12.0 18.0 10.0 15.0
12.0 18.0 10.0 15.0

! n conditions of use of the engine, an instance of the criteria
d not fixed uniformly on base of the time used alone.

AR

_moﬂbelngusedandmusmastemlnewhmmwmn




5. FUEL OIL, LUB. OIL & COOLING WATER (Lub. Oil)

Sample 500 cc of lub. oil at least from
engine for asking the analysis of lub. oil.

YANmAR GNIS AL-V

the drain plug of lub. oil strainer immediately after stopping the

(2) Procuring a spot test kit to learn the remaining total base number, degree of contamination, cleanness

dispersing qualities of lub. oil used, etc. as a simple way of criteria, make the most of using such a
spot test kit.

(3) Should either of the aforementioned criteria be not possible, change the entire volume of lub. oil with
the new qne»at about 1,500 running hours in the case of constantly holding the oil volume of 1 Itr. /PS
by replenishing with the new oil.

5-2-3. List of Lub. Oil Brands

API Service Grade CE or CD/SAE 30 or 40 Equivalent.

Fuel Oil Spec [raviig il Intermediate fuel oil Heavy fuel oil
Division ',:D_o il 1. FO.5(R.W. No.1at 100°F) | H.F.O.=(RW.No.1at100°F)
g 200sec. Oil 1,500sec./3,500sec./7,000sec. Ol
Total Base
i 9~15 16~ 25 30 ~ 42
Supplier
YANMAR MARINE
YANMAR w5 e
SUPER OIL 40
IDEMITSU DAPHNE MARINE DAPHNE MARINE OIL SW30, SW40 | DAPHNE MARINE OIL SW30, SW40
KOSAN OlGXA0, S DAPHNE MARINE OIL MV30, MV40 | DAPHNE MARINE OIL SH40

CASTROL TLX203, 204

CASTROL TLX303, 304
CASTROL TLX403, 404

BP ENERGOL IC-HFX203, 204

BP ENERGOL IC-HFX303, 304

DELO 2000 MARINE OIL 30, 40
TARO 20 DP30, 40

DELO 3000 MARINE OIL 30, 40
DELO 3400 MARINE OIL 30, 40
TARO 30 DP30, 40

COSMO MARINE 3025, 4025

COSMO MARINE 3040, 4040

FUKKOL MARINE 320, 420

FUKKOL MARINE 330, 430

MOBIL GARD 312, 412
MOBIL GARD 330, 430

MOBIL GARD 330, 430
MOBIL GARD 340, 440
EXXMAR 30 TP30, 40
EXXMAR 40 TP30, 40

KYGNUS MARINE DX 330, 340

JOMO MARINE D-23, D-24
AURELIA 3030, 4030

JOMO MARINE D-33, D-34
AURELIA XT 3040, 4040

DELO 2000 MARINE OIL 30, 40

DELO 3000 MARINE OIL 30, 40

RIMULA OIL 30, 40
RIMULA FB OIL 30, 40

ARGINA T OIL 30, 40
ARGINA X OIL 30, 40

MARINE T203, T204

MARINE T303, T304
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Do not use hard water.

If hard water is used, scale adheres to
water chambers such as cylinder head and
cylinder water jackets and may cause an
overheat Pay your particular attention to
this regard.

< 100 ppm

<100 ppm

30-100 ppm

< 0.05 ppm

iﬁ(&‘ “) concentration | < 100 ppm
d residue < 400 ppm

Selection of and Control on Corrosion Inhibitor

inhibitor to cooling fresh water because use of fresh water causes a drop in strength
cooling effect through corrosion of water chamber and adhering of scale.

n inhibitor which does not have an adverse effect on parts of the cooling water sys-
- parts made of cast iron, carbon steel, brass and bronze, are used in the cooling water
engine.

of parts and the

- st
aluminum materials are used in the cooling water system, consult the supplier of
e a kind of corrosion inhibitor to be used differs in this case.

' of and concentration control on corrosion inhibitor and addition and han-
adjuster, obey the criteria set by the supplier of corrosion inhibitor.

? concentration of corrosion inhibitor could not be controlled, annually change

oy
2r to which the corrosion inhibitor was added directly to the ocean or river.
the waste liquor has been provided for in the law, such liquid has to
uc given by the supplier of corrosion inhibitor.

of corrosion inhibitor. (In the case where mixing of different brands of
consult the of corrosion inhibi

chemical for industrial water treatment use; do not use it in the drinking

and gauze mask to avoid direct contact with hands or other

/in contact with skin, eyes or mouth, wash out thoroughly with
consult a doctor. J




Supplier Brand Supplier
Yanmar Sangyo Co,, Ltd. || Diesel Guard NB UNITOR & Taiho
Industries Co., Ltd
Rocor NB Liquid
| Polye Kurita Water Industries Ltd. | Nalcool 2000
| Kurilex L - 222 *Nalfleet 9 - 111 NALCO Japan Co., Ltd.
Neos PN - 1068 e Nalfieet 9 - 108
- Neos PN - 106 e Uniprot PC - 200
- Nippon Yuka K, Co., Ltd.
- Himol L - 10 : Uniprot PC - 300 i
T ; Taiho Industries Co., Ltd.
~ Hi-mol AM - 5 Shadan K Otsuka Chemical Co., Ltd.
‘MW Organo Co., Ltd. Liquide WT ASHLAND JAPN CO., Ltd

cooling water system is of the enclosed circuit specification, consult the sup-

because some brands drop in the concentration of corrosion inhibitor earfy.

, corrosion inhibitor which doubles as an anti-freeze has a low thermal conductivity and may
ed during a load running.

aluminum materials are in the cooling water system, use a brand of corrosion inhib-

above.

case where the







5. MAINTENANCE CHECKING (Precaution in Maintenance Checking) yanman GNISAL-V
ad gl et it

6. MAINTENANCE CHECKING

6-1. Precautions in Maintenance Checking

mmmmmwmmm h g is y ically for trouble p . The
period of checking can not be fixed indiscriminately because it is influenced by application of the engine,
conditions of use, quality of fuel oil and lub. oil used, and daily handling circumstance

AN

* The following tables of checking show the standard checking frequency. Perform the initial overhaul |
servicing according to these checking tables. Then, based on the obtained checking (on wear corro- |
sion, accumulation of carbon, accumulation of sludge and others), make the most economical check-
ing schedule suitable for your engine, and conform to the specified schedule from the second

* As for the items whose checking frequency is shown by both the accumulated operation hours and
of days, schedule the checking at the earfier timing.

6-2. Table of Periodical Checking
(1) For marine service engine
1) Table of Routine M: e See Table 6-1

2) Checking Table for Engine Using Marine DieselOil ... ....... .. ... . .. ........See Table 6-2
3) Checking Table for Engine Using Heavy Fuel Oil (R W. No.1 at 100°F 1,500 ~ 7,000-sec. Equivalent
B e . See Table 6-3
 (2) For land service and/or generator engine
In accordance with the Specifications of Checking & Servicing of Diesel Service Generating Set separately

U:t Routine Maintenance Checking & Adjustment Procedures

Measu: Running Perf
. Measurement of Max. Combustion Pressure (Pmax)
. Regulation of Fuel Injection Volume (Rack Scale)
4. Adjustment of Fuel Injection Timing
g of Fuel Injection Valve & Adjustment of Injection Pressure

: m Pump Pinion Lubricating Volume (for Engine Using H.F O )
Ol Seal Pot (for Engine Using H.F.0 )




e L o

Monthly (or 300-500hrs.)

Pressure check

Gov. oil volume check

Checking & lubrication of
linkage system

Check on leak from oil
seal

Draining

Back-washing (blow-off)

Overhaul cleaning

Check on rack scale
position

*Check on pinion lubri-
cating Volume

Check on looseness of
lock nuts

Oil volume check

Lub. oil cleaning
The batch cleaning by
the purifier

Lub. oil property analysis

Draining

Back-washing (blow-off)
*(2 ~ 3 days)

Overhaul cleaning
* (10 ~ 15 days)

Overhaul cleaning

Check on leak from
mechanical seal

Prefilter washing

Blower washing

Check that electrical wir-
ing is fastend firmly.

Check that no air leaks
from the air pipe and the
joint.

Check on defective indi-
cation

Check on defective indi-
cation

Check on looseness of
bolts & nuts

Check on leaks of vari-
ous parts

(cooling water, fuel oil,
lub. oil, boost air &
exhaust gas)

Leak check

k (“) refers to only for engine using heavy fuel oil (H.F.0.)

6-2
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following tables refers to the timing of initial check after the initial start or
the check from the second time and onward at the ordinary frequency.

e S e
Frequency (hrs.)
1
I SEEHE |
el g
mw Nature of Service 2|2 “I’é ) r
-1 HHHHE |
51518/2|% ;
g5 e i
wielwl .S |
~ |
Drawing-out check & adjustment 1,500 ~ 2,000 Wswmesoo~aooms§
et Check & adjustment of the vaive head dlearance | O |
% Check of valve spring [
Check disassembly & check of valve rotator (]
Disassembly, check & cleaning o
Grinding of suc./ehx. valve seat ()
Scale cleaning & hydraulic test of water chamber le)
Replacement of stem seal (Suc./Ehx. Valve) lo)
Check of cyl. head bolt tightening force * le)
9 g &
of piston o
Check & measurement of piston rings [e)
W&mmmm o
Check & measurement of piston pin metal fe)
& measurement of crank-pin metal o)
rod bolt tig g force o
20,000 hrs.
c 9 g & )
-out, check & cleaning of water jacket s
“ol‘u-*phmdla,&puma' | o]
O
]
o
o
O
o
[e]
o
O
(o]
]




3mo. or 1,000 ~ 1,500
3mo. or 2,000 ~ 2,500

2~ 3yt 08,000 ~ 10,000,
5 yr. or 16,000 ~ 20,000

Check of tooth bearing & backiash

o)

Disassembly, check & measurement
of bearing

€]

Check of gear mounted shaft tighten-
ing force

Change of hydraulic fluid

Disassembly & check

Disassembly & check of tooth bear-
ing & bearing

Check of injection timing

1st time: 300 - 500

Check of deflector & replacement

Disassembly, cleaning & check

Disassembly & check

Replacement of oil seal

[e][e[e]

Replacement of o-ring

Change (depended on results of
property analysis)

Disassembly, check, cleaning &
hydraulic test

Disassembly, check & cleaning

Disassembly, check & measurement

Disassembly & check of pres. reg.
valve & safety vaive

Change the element
Change the element of lub. oil 1,000 When the lub. oil
strainer 200 P pped by

0.3MPa(3kgflcm?)

Bearing of motor




Using Marine Diesel Oil)

Marine Diesel Oil (3/3)

Nature of Service

Checking Servicin,
Cyule (hrs.)

3 mo. or 1,000 ~ 1,500
3mo. or 2,000 ~ 2,500

1 yr. or 4,000 ~ 5,000

2~ 3 yr.or 8,000 ~ 10,000

§yr. or 16,000 ~ 20,000

YANMAR SNISAL-yv

¥ i

—

Di y, check & cleaning

o

Di y, check & 1t

of m ical seal

mbly, check, cleaning & hydrau-
lic test

Change (depended on results of prop-
erty analysis)

O | O |0o|O

Check of anticorrosive zinc & replace-
ment (Air cooler & Lub. oil cooler)

oi y & deaning

Disassembly, check, cleaning & hydrau-
lic test

Disassemble and clean the muffler ele-
ment. (Clean with neutral detergent.)

Remove the starting motor from the
engine and turn the pinion gear manu-
ally, check that it turns smoothly and it

emits no abnormal sound.

Di i ion, cleaning and
replacement of grease of moving parts.
replacement of o-ring, first reduction
gear bearing and special grease inside
the reduction gear.

Di bly ing and
replacement of grease of moving parts.
replacement of o-ring, 1st & 2nd reduc-
tion gear bearings and special grease
inside the reduction gear.

Calibration of indication

O




CHEGKING (Engine Using Heawy sl O) __ yanman SMIBUAIL"Y  RT

cki :mhmmmovaudOl(R.w.NoJanoo‘F1,500~1.000-nc.E¢ﬁV- ‘

isk (*) given in the following tables refers to the timing of initial check after the initial start or
Perform the check from the second time and onward at the ordinary frequency-

Checking & Servicing
Frequency (hrs.)

Nature of Service

1wm4.000~5.066

2 ~ 3yr. or8,000 ~ 10,000

g
&

]
g/
e
5
5
o

Drawing-out check & adjustment 1,500 ~ 2,

g

15t time:500~800hrs. ’

Check & adjustment of the valve head clearance | O
Check of valve spring
Check disassembly & check of valve rotator
check & cleaning
Grinding of suc./ehx. valve seat
Scale cleaning & hydraulic test of water chamber |
p of stem seal (Suc./Enhx. Valve) [o]
Check of cyl. head bolt tightening force * |
5B - Drawing-out, cleaning, checking & measurement |
o S (R of piston |
B Check & measurement of piston rings
e Check & measurement of piston pin
3 Check & measurement of piston pin metal
n Check & measurement of crank-pin metal
Check of connecting rod bolt tightening force ]
N Change of ing rod bolts
§ Inner dia. cleaning &
L Drawing-out, check & cleaning of water jacket ) L
s . | pest (¢]
- Ae of crank pin outer dia. & journal
& Meas & of i [e)
metal ing &
on tightening force of main bearing clamp-

olofo|o

o

20,000 hrs.

o| |olojo|o|o]| O

(¢]

sheck on tig| force of side bolt
of cam & roller bearing [e)
A & check of fuel pump tappet
= 2 , check & measurement of swing arm
of crankshaft & bearing check &

olo| |0] © |O

3

of tooth bearing & backlash
of idle gear & check & measurement

(¢]

of idle gear mounted shatt tightening force o)
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Table 6-3. Checking Table for Engine Using Heavy Fuel Oil (R.W. No.1 at 100°F 1,500 ~ 7,000-sec. Equiv-

ing
Cycle (hrs.)
Part to Be LA § E‘
& |Checked Nature of Service 2725
HEEIE
s5|5(5l5|¢
HHERE
s Fuel Check of tooth bearing & backlash )
pump, lub. oil [Bis o Sy T
ipump, & cold of bearing " (@] |
i gghock of gear mounted shaft tighten- o) \
® = |
2 Change of hydraulic fluid «|o |
3 D y & check 0 .1
g driv-|Di y & check of tooth bear- [
inggear ing & bearing -3 ‘
. Check of injection timing le) 1st time: 300 - 500
;‘:‘p i Check of deflector & replacement o
Disassembly, cleaning & check O
Fuel feed Disassembly & check O
Replacement of oil seal O
Check on filling of ethylene glycol |{O
|Change of ethylene glycol (@]
R of A (for
Fuel oil line: F.O. Main pipe & Pres- O |optional part
sure regulating valve.)
Replacement of o-ring o
Change (depended on results of 1o
|property analysis)
Disassembly, check cleaning, & o
O
)
(@)
Change the element
When the lub. oil pres-
sure dropped by
0.3MPa(3kgfilcm?)
o

§85=30




CHECKING (Engine Using Heavy Fuel Oi)  yanman GNIBUAL-V

Checking Servicing
Cycle (hrs.)

T

|

Nature of Service

3 mo. or 1,000 ~ 1,500

3mo. or 2,000 ~ 2,500

1vvovl,000~5‘000
2~ 3yt or 8000 ~ 10

§ yr. or 16,000 ~ 20,000

Il Getatic Disassembly, check & cleaning (o]

Cooling water Disassembly, check & measurement 1 &)
pump Replacement of mechanical seal |0
Fresh water Disassembly, check, cleaning & hydrau | o ‘ |
cooler lic test | |
Cooling water Change (depended on results of prop- ‘ [ O: |
(Fresh water) | erty analysis) | Lot

|

|

Cooling Water System

Sea water cool- | Check of anticorrosive zinc & replace- o
ing parts ment (Air cooler & Lub. oil cooler) [
T g Di & cleaning ! o) |
B S caoler Disassembly, check, cleaning & hydrau- lo
lic test
Disassemble and clean the muffler ele-
ment. (Clean with neutral detergent.)
Remove the starting motor from the
engine and turn the pinion gear manu- E 6 th
ally, check that it turns smoothly and it i A
emits no abnormal sound.
% 3 Disassembly, inspection, cleaning and
g Starting air replacement of grease of moving parts.
§ ‘motor replacement of o-ring, first reduction Q
gear bearing and special grease inside )
the reduction gear.
Disassembly, inspection, cleaning and
replacement of grease of moving parts.
replacement of o-ring, 1st & 2nd reduc- ©
tion gear bearings and special grease
inside the reduction gear.

Calibration of indication
Actuation test

Every 6 months
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6. MAINTENANCE CHECKING (A ing&Adjusting YANMAR 8“‘3(A)L.v

6-3. Routine Maintenance Checking & Adjusting Procedures

6-3-1. Measurement of Running Performance
Check and record the following engine performances once a day while the load is stable.

(1) Each cylinder intemnal max. combustion pressure (Pmax)

(2) Each cylinder outlet exhaust gas temperature

(3) Turbocharger inlet exh gas P ire

(4) Lub. oil temperature (at the cooler inlet)

(5) Lub. oil temperature (at the engine inlet)

(6) Cooling water temperature (at the engine inlet)

(7) Cooling water temperature (at the engine outlet)

(8) Cooling water temperature (at the air cooler inlet)

(9) Cooling water temperature (at the air cooler outlet)

(10) Cooling water temperature (at the lub. oil cooler outlet)

(11) Boost air temperature

(12) Engine inlet fuel temperature (for engine using H.F.0.)
0 (13) Each pressure indicated on the gauge panel

(14) Room temperature

Drawing 6-1 (1/2) Running Performance Confirming Points

@ @ Fuel Oil Pressure Gauge ® ® @

Drawing 6-1 (2/2) Running Performance Confirming Points

Engine Front End
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onding valves given in the Records of Shop Trial or the Records of Transfer
, carry out an adjustment or servicing required.

he folio items since the engine performance vary according to the room temperature,
ire, condiltions of load, etc.
Sion of the maximum combustion pressure (Pmax) among cylinders is normal if it is
Vipa (Skgficm?).
rise considerably as depended on properties of fuel oil. However, in any case, run the
 keep Pmax below 17.7Mpa (180kgf/cm?).
‘between the Pmax and the boost air temperature
lom temperature rises, Pmax falls; conversely, if the room temperature drops, Pmax rises.
a tendency of Pmax 0.2 MPa (2kgflcm?) against the room temperature change 3°C.
perature refers to the corresponding temperature recorded in the Transfer Trial.
on of the exhaust temperature among the respective cylinder outlets is normal if it is

temperature is found not uniform among cylinders, it is unnecessary to force revising this
y if the fuel injection volume and Pmax are found uniform among cylinders.
| between the room temperature and the exhaust temperature.
st temperature varies at the rate of about twice the room temperature change. Neverthe-
the engine within the limit values, maintaining a good servicing of the engine, etc. and
the load because fouling of turbocharger and suction/exhaust passage, exhaust pressure,
of fuel oil, etc. may influence this relation.

rement of Max. Combustion Pressure (Pmax)

10

when taking a measurement because the pressure indicator becomes hot. ]

g exclusive tools:

sive Tool Description Part No.
-ator cock turning handle 153605 - 92360

137600 - 93751

ng 6-2. Pmax Measurement Procedures




" ) ‘cock with use of pressure indicator cock turning handle @, and
B e e gy g R indicator)

(3) Attach the pressure indicator @ , and close its exhaust valve @ -

(4) Be sure to fully open the valve of pressure indicator cock withe use of tuming handle, and close the
indicator cock when the pressure becomes the highest.

(5) After reading out the Pmax, open the exhaust vaive of p indi

(6) Detach the pressure indicator when its needie shows 0 MPa (0 kgf/cm?).

(When the pressure indicator cock is found hard to loosen, use the turning handie.)

e

(1) Should the dispersion in Pmax among cylinders exceed 0.5MPa(5kgf/cm?), adjust it with the injec-
tion timing of within 1°.

(2) Should the Pmax exceed its limiting value, adjust the injection timing upon examining the engine
performances.

g~ﬁ'ﬂ?{‘? RS

6-3-3. Regulation of Fuel Injection Volume (Rack Scale)

N

(1) Should the dispersion in exhaust p sre among cylinders exceed 40 °C under the serviced

state of the fuel injection valve, adjust the rack of the corresponding fuel injection pump.
(2) Keep the range of dispersion of rack adjustment among cylinders within one scale graduation.

Drawing 6-3. Fuel Injecti I

FUEL VOL.

&




1t of Fuel Injection Timing

Y bWhmﬂ injection timing as based on the data recorded during a load run, stop
, and adjust the timing according to the following procedures:

ures for checking the fuel injection timing
the flywheel to align the marked-off line on the body of fuel injection pump with that on the
~ (2) The scalle graduation pointed out by the flywheel pointer at this time indicates the fuel injection timing.
- (The fiywheel scale within the range of 0° to 30°from the T.D.C. is graduated in 2*, and outside the
range, 5°.)
~ 2) Adjustment of the injection timing

(eumon)

| Do not bring your fingers close to the lock nut nor oil shield plate while turning the flywheel. Other-
wise, your fingers may be caught i, resulting in an injury.

\

(1) Prepare the following exclusive tools:

] Exclusive Tool Description Part No.
| Single-ended wrench (M24) for adjusting bolt 138603 - 92510

28110 - 220240
147673 - 92851
42111 - 001850

Drawing 6-4. Fuel Injection Timing Adj ting P

Fuel Injection Pump Maked-off Line

[

Oil Shield Plate

1o position the adjusting bolt @) at the lowermost.
nt@

n the direction of engine rotation so as to align the
by the flywheel scale) of a cylinder to be adjusted.

Pmax drops.

fiywheel pointer with the injection




(5) Tum the ad to align the marked-off the :
mw»mumﬁ.m ,hou:.t:: R OmRo e s g
(7) Tighten the lock nut.

(Have the

mﬂﬁm;annmummdammumtmalnawme bolt to turn together when

“W having adjusted the injection timing, turn the flywheel in the direction of engine rotation. When ‘
adjusting bolt has come to its uppermost position, further push up the oil shield plate to make sure |
ﬂmhmhhmm. (Use the fuel pump priming tool.) :

Drawing 6-5. Fuel Injection Pump Priming Tool

No. | Exclusive Tool Description Part No.
@ |Priming lever 146673 - 92920
@ | Lever support 146673 - 92930

6-3-5. Checking of Fuel Injection Valve & Adjustment of Injection Pressure

~ Improper servicing of fuel injection vaive greatly affects the fuel combustion and output. However, it is gen-
difficult to specify the servicing frequency which depends on such as the fuel oil used and service
re the proper servicing frequency based on such as changes of exhaust tempera-

— !
e using high viscosity fuel oil, the fuel injection nozzle is indirectly cooled. For servicing |
1e fuel valve, refer to Fig. 36-C: Fuel injection maintenance procedure. [

Part No.
146673 - 92340
146673 - 92330
26732 - 160002
28150 - 080000
28150 - 060000




3 — @
leakage oil in the fuel | Socker ™ : e ¢
valve from dropping e P“mlx

in the cylinder liner> ( 1
Before the fuel injection valve =53 X | | Fuel Vaive Tightening Nut
o ot () ® &.[ | By S| - Fuel Valve Guard

1 1

(Refer drawing 6-7, p6-15) of
pipe coupling. Leakage oil in
the fuel injection vaive can be
exhausted if it does so.

Additionally, blowing by com-
P air can effectivel
exhaust the leakage oil.

N
Case Nut Packing

(2) Remove the clamping bolts & of fuel injection pipe joint @ with use of hexagonal wrench key. (Also
remove the bolts on the fuel injection pump side.)

(3) Loosen the cap ® nut of fuel injection pipe @ , and remove it with the fuel injection pipe.

(4) Remove the fuel valve tightening nut.

VA

Handle the injection pipe with care because oil leakage takes place if the spherical surface on either
“end of fuel injection pipe is flawed.

(5) Screw the drawing-out bolt @ into the fuel valve guard.

(6) Attach the body of drawing-out tool @ .

(7) Tighten the nut @ to draw out the fuel vaive.

(8) Draw out the case nut packing. (It may be drawn out together with the fuel valve.)

2) Incorporating the valve

After cleaning, check or replacement of the fuel valve and adjustment of fuel injection pressure is finished,
 incorporate the fuel valve while observing the following point:

 care not to damage the tip of nozzle sleeve when clearing the fuel valve mounting hole
case nut packing with new one.
n the cap nut ® of fuel injection pipe, and then tighten the fuel vaive tightening nut.
a mistake in the incorporating direction because spherical washers are used to the
f pipe joint clamping bolts on the fuel injection pump side.
 clamping bollts of fuel injection pipe joint @ on the cylinder head side and the fuel injec-
‘side alternately and gradually in two or three times
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3) Leaked oil check

Quﬂna a run immediately after servicing of a fuel injection valve, check for oil leaked from the overflow

(A)Leeh-doim-owpmo'minjewonpipemdmiecﬁonpipeioim

(B) Leaked oil take-off part from the nozzle clearance.

Drawing 6-7. Leaked Oil Take-off Parts

! @i ¢ Injection Pipe Joint
Y D

4) Dis: ly & cleaning of a fuel injection valve
(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Socket for case nut 146673 - 92260
Single-ended wrench (M41) for pressure regulation 146673 - 92270

mwm key (M8)

28150 - 080000

hown in the drawing below.

bon adhered to the nozzle exterior, and then disassemble the fuel injection valve. (Removal
on is facilitated by soaking the nozzle in the carbon remover or stock solution of cresol.)
ve the fuel valve guard, and then disassemble the valve sequentially in the ascending order

B —




'sulfuric acid corrosion on the periphery of nozzle @ . If found noticeable corroded, replace the
| 2 new one.
zle valve has stuck of it does not move smoothly, replace it with a new one.
stepped wear "A" of valve stop spacer & exceeds 0.15mm, replace it with a new one.
he case nut @ and O-rings of body of fuel injection valve with the respectively new ones.
recommended to hold spare parts of nozzle, supposing that its average service life is about

Qﬁd injection valve in the sequence reverse to disassembly, paying attention to the fol-

a mistake in the incorporating direction of the spring seat ® , spring shoe ® and

to the specified torque using an exclusive socket. Excessively tightening it
> malfunction and the straight pin to be broken.

-
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5) Injection test & inj lati

—| /I\WARNING )

| When operating the nozzle tester, be careful not to expose any part of your body to spray from the |

| injection vaive.

If exposed, you would be seriously wounded because the injection pressure is very high at 34MPa
| (34Tkgricm?)
L

(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No
Nozzle tester 737600- 93110 |
Injection pipe for nozzle tester 141616 - 93420
Single-ended wrench (M41) for pressure regulation 146673 - 92270
” Socket for case nut 146673 - 92260
Double-ended wrench (M41 x M46) 28110 - 410460
Drawing 6-9. Injection Test & Injection Pressure Regulating Procedures

Injection Pipe
for Nozzle Tester

ly operating the hand lever of the tester, adjust the screwing-in of the pressure adjusting

the specified injection pressure.
the hand lever of the tester (at rate of two to three strokes per second), and check the

d, and you might err in judgment that the nozzle is defective. Thus, pay attention to

nozzle or nozzle which gives a streaky injection with the new one

e used continually if the oil tig of the seat part maintains a pressure 2.0 MPa
ver than the specified injection pressure and allows the fuel oil to such an extent of
the nozzle tip.
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remove the case the case nut under the loosened state of the pressure

nut is loosened under a high state of the injection pressure, the mating
and the straight pin may be damaged.

0 the specified torque with use of exclusive socket.

ﬂ“mm of injection pressure are finished, tighten the lock nut @ with
wrench. (To prevent the adjusting nut (D from being turned together with
Hlnﬂa a m-ended wrench.)

haust valve head clearance according to the following procedures because the valve
,“m is so constructed to retain two suction (or exhaust) valves by means of the T-
which will be distorted to cause an abnormal wear to the valve guard guide and/or
adjusted to retain two valves simultaneously:

Part No.
28312 - 300750
28312 - 400750
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(3) Loosen the lock nuts @ & @ , and then loosen the rocker arm adjusting screw (D and vaive guard
adjusting screw @ .

(4) Press down the center of the valve guard from above (so that the clearance &) becomes zero under
this condition). Gradually tighten the valve guard adjusting screw @ so that the clearance ®
becomes zero. After the adjustment, lock the adjusting screw @ not to turn, and securely tighten the
lock nut @ .

(5) Put a feeler gauge into a clearance (© between the rocker arm adjusting screw (1) and the valve guard,
and gradually tighten the rocker arm adjusting screw (1) until the clearance becomes narrow enough
to permit the feeler gauge to be smoothly drawn out. Then, lock the adjusting screw @) , and tighten
the lock nut @ .

(6) After having securely tightened the lock nut @ , check that the feeler gauge can be smoothly drawn
out.

The valve head clearance of a suction valve and that of an exhaust valve are different. Be careful not
L to mistake the clearance of one valve for that of the other. |

Valve head clearance: ﬂ ‘ I]Chaphr 3. Table of Engine Standard Adjustments

6-3-7. Adjustment of Lub. Oil Pressure

The g oil p lating valve has been integrated in the lubricating oil pump.
Should the Nbﬁeaﬁng oil pressura go out of the specified value, adjust it according to the following proce-
dures:

(1) Before adjusting the lub. oil pressure, first clean the lubricating oil strainers.
(2) Run the engine, and then adjust the lubnmung oil pressure to the specified value only after the
lubricating oil temperature i

(1) Loosen the lock nut @) .

(2) Adjust the screwing-in of the adjusting
bolt @ to regulate the pressure.
Clockwise ... The pressure rises.
Counterclockwise ..

The pressure drops.

(3) Securely tighten the lock nut.




ter varies with a change of the cooling water temperature in each
on in the cooling water flow rate, fouling of the lubricating oil cooler, etc.

mostalic valve has been set so that the lubricating oil temperature at the engine inlet
) “C. However, if the It g oil this range, adjust and check it
On m:

g oil temperature
Drawing 6-12. Lub. Oil

Nameplate

@, and loosen the lock the lock nut @ .

dimension & of the adjusting bolt @ .

bolt in the direction of an arrow shown on the nameplate, and make sure the tem- d
bolt screwing-in depth must be 17mm or less.)

L drop even after the above adjustment, fouling of the lubricating oil
n of malfunction of the element, etc. may be suspected. Investigate the
ne to the former proper condition.




aaaeme

’ 2) Check of automatic thermostatic vaive

Stop the engine discharge the lubricating oil from the lubricating oil cooler, and then check the automatic
thermostatic vaive according to the following procedures:

(1) Loosen the bolt @ shown in Drawing 6 -12, and then detach the cover.

(2) Check if the piston moves smoothly. (If the piston is catching or stuck, restore it to the proper condi-
tion.)

(3) Take out the piston (incorporating the element withe a circlip)

(4) Soak the element in cold water and warm water for 3 to 5 minutes, respectively, and measure the lift

® of element spindle.
Drawing 6-13. Element Checking Procedures
Element
Piston
0 {{— Spring
e - Circlip
' Element Spindle
Lift of the element spindle (normal part)
Ch g Water Temp Lift

Cold water of 30 °Cor less 5% 0.1mm

Warm water of 65°Cor more Greater than 23mm




Point

ng the fuel oil pressure, first clean the fuel oil filters.
ﬂm taking the tank head pressure into consideration.

Drawing 6-15. Fuel Oil P Adj

Adjusting Screw Fuel Oil Inlet
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6-3-10. Checking of Cyl. Jacket Cooling Water Thermostatic Valves

An automatic thermostatic valve has been equipped to cylinder jacket to rise the cylinder jacket cooling
water temperature in a short time after the engine is started and to maintain the temperature within the
Proper range during a run. The cooling water temperature varies with the load conditions and the cooling
water (cold fresh water) temperature at the boost air cooler infet. This automatic thermostatic valve has
been set so that the cooling water at the engine outiet becomes 85°C when the cold fresh water tempera-
ture is 38 °C. However, if this cooling water temperature is not within the range from 80 °C to 90 °C as for
your guide, overhaul check the th ic valve ing to the following procedures:

Drawing 6-16. Th, Valve R g Procedures
Air Bleeder
Throttle Plate (Orifice)

Thermostatic Valve Case

Thermostatic Valve Element

Side Cover

Throttle Plate (Orifice)

Jacket Cooling Water Pump

 each valve at the inlet and outlet of the cooling water system, and then discharge the cooling

Nitis o)/




h two elements of different valve opening temperatures.
procedures:

o, broken spring and foreign matters caught on the valve seat face.
uﬂhotwmrloeroSnﬁnutes.respocﬁveiy.andmouumwvdve

m element (normal part)
Checking Water Temperature Lift ®

Cold water of 30°C or less 45+ 1mm

. to 100 °C Greater than 55 = 1mm

lift does not satisfy the values shown in the above table, replace the elements with new

valve elements

c valve element in the sequence reverse to removal.

e in the element incorporating direction.
throttle plates at thermostatic valve case inlet and outlet sides.

Oil Bypass strainer

equipped with a centrifugal bypass strainer in addition to a notch-wire oil
a cock at outlet of lub. oil pump to allow the lubricating oil to flow through
m has occurred to the bypass strainer, close the cock to stop the oil

he bypass strainer.
duﬂngamn.d!mislmybeblownoﬁ.eausingyoumgata
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| GF-2type Bypass Strainer |
1) Disassembly & cleaning
Disassemble and clean the lub. oil bypass strainer according to the following procedures:
Drawing 6-18. GF-2type Bypass Strainer [ bling Proced

Lub. Oil Qutiet

(1) Loosen the tightening nut (@ of the body cover @ , and then remove the cover @ .
(2) Remove the rotor assembly (spindle, rotor cover @ and rotor body ® ).
(3) Lock the nozzle section of rotor assembly.

l When locking the nozzle section, take care not to flaw the nozzle hole and the spindle bearing. J

(4) Loosen the rotor cover tightening nut @ , and then detach the rotor cover @ .
(5) Completely the sludge adh to the rotor body (B and inside of rotor cover @ |, and then

s the sludge. Otherwise, the residual sludge may cause an unbalance in rotation,J]‘

to di y, paying jion to the

ng the rotor assembly into the body and making sure it




M the lub. oil bypass strainer according to the following procedures:
m.ﬂ knob 1/4 turns and remove the bell clamp, then remove the bell housing.
5@ up the turbine assembly to allow the lub. oil to drain from inside, then remove the turbine

‘assembly.
* Take care not to bend the base shaft.
(3) Loasen the can nut, then tum over the turbine assembly withe the can nut loosely attached.
+ If the can nut i too tight to loosen with your hands, insert a bar into the hole of can nut and turn the
bar.
* Take care not to scratch the end surface of bush.
(4) Press down the turbine can, then remove the nut, turbine can and baffle screen

Drawing 6-19. ROC-5type Bypass Strainer Di: bly Procedures
Bell Knob Turbine Assy. | Disassembly of Turbine Assy.

Can nut

Beil Housing
—— Turbine Can
Paper Insert
Bell Clamp
Baffle Screen Ass;
O-ring %
O-ring
I ¢ 3 Bush
Base Shaft :
Turbine Rotor

Base : Bush
Nozzie
‘/Q— Cut-off Valve

[on Opposite Side of Lub. Oil Inlet]

e thickness is 15mm or more
Mﬁm servicing interval.

se ;~ mm&:::'n ms a spatula between the inside wall of turbine can and paper insert

turbine can, baffle screen and turbine rotor.

ly remove the sludge. Otherwise, abnormal vibration may be caused.

g of nozzle.

gasket and paper insert with new ones, respectively.

may cause abnormal vibration. According to the operation con-

s strainer in the seq reverse to di: y, paying atte

m only with your hands and fingers.
bell shaft, then make sure that it can be smoothly tu
the can nut 1/4 turns. A,

to the fol-

6~26

L
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FM200 type Bypass Filter
mmwmhmumanmnm that the thickness of
the dirt deposit inside the rotor does not exceed approximately 35 mm.
mmmbmm-uo«mmuwmmﬂwbwy. This valve is designed to
protect the engine by stopping the supply of lube oil to the filter at start-up and during periods when the oil
pressure is below the valve rating.

1) Disassembly & cleaning
Disassemble and clean the lube oil bypass filter according to the following procedures: 3

Drawing 6-18-b FM200 type Bypass Filter

° rotor bearing

4

1
u

12 BEARING TUBE

13 STAND TUBE

I ROTOR COVER

15 PAPER INSERT

16 CIRCLIP

17 O-RING (ROTOR ASSEMBLY)

18 ROTOR BODY

19 NOZZLE

20 O-RING (FILTER BODY)

21 CUT OFF VALVE KIT
FLANGE GASKET
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3 M”mm, and the filter has come to a complete stop before proceeding
(2) Remove the band clamp @ ,unscrew the cover nut ® and remove the centrifuge cover assembly ® .

(3) Allow the oil to drain out of the rotor @ the rotor vertically up
from the spindle.
* At this time, it is noted not to damage an upper and lower rotor bearing

(4): the rotor assembly @ on the rotor disassembly tool. Unscrew the rotor cover nut @ and sepa-
rate the rotor cover from the rotor body 18

(5) Remove the stand-tube @3 .

(8) Remove siudge deposits from the inside of the rotor cover 1 using a spatula, and remove the paper
insert from the rotor cover. Clean the rotor components using a suitable cleaning fiuid.

2) Reassembly
(1) Ensure that all rotor components (including the two nozzles located in the rotor body) are thoroughly
cleaned and free from debris before reassembly.

Completely remove the sludge. Otherwise, the residual may cause an unbalance in rotation, resulting
in damage to the bearing.

(2) Fit a new paper insert into the rotor cover, and a
tighten with the rotor cover nut @
* Examine the centrifuge body O ring @ for damage and renew if necessary
* Inspect rotor bearings for wear and replace bearing tube @ if necessary.

* Reassemble the rotor assembly @ ensuring that the rotor cover slot and rotor body pin are aligned :
This prevents the unbalance during operation
(3) Replace the rotor assembly @ on the spindle.

* Inspect spindle @ for wear and replace filter body assembly @ if necessary.

ttach the whole rotor assembly component. And then :

EA iy

After replacing the rotor assembly, check the rotor spins freely. .‘

)

(4) Replace the filter cover assembly @ and fasten the centrifuge cover nut ® hand tight. (Tightening
torque =5 ~ 7 Nm)

- Examine the filter body O ring for damage and renew if necessary.
(5) Replace the cover clamp @ and tighten hand tight. (Tightening torque =5 ~ 7 Nm)

i The band clamp must be securely fitted during operation of the centrifuge.

(6) With the centrifuge running, check all joints for leaks.
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6-3-12. Cleaning of Lub. Oil Strainer

| Engine Main Lub g Oil Strainer |

The lubricating oil strainer is of the manual back-washing, duplex changeover type, and its element are of
the notch-wire type. In a normal run, the lubricating oil passes through both sides (both elements) of the
Besides, a differential pressure indicator which detects the ol pressure at the inlet and outlet of the strainer
has been fitted to the lubricating oil cooler so as to detect clogging of the strainer

When the difference between the oil pressures at the inlet and outiet of the strainer reaches 0.09 MPa |
(1kgficm?), the differential pressure alarm is issued. |

~ CAUTION

‘ Be careful not to get bumt by touching this strainer because it assumes a high temperature during a ~
run.

P

I + Should the differential pressure not drop even if back-washing is done, overhaul and clean the
strainer.

« Should the strainer be fouled noticeably, a lub. oil pressure drop alarm may be issued when one side

{

|
?
of this strainer is used. Therefore, check the oil pressure while cleaning the strainer. ‘

1) Back washing (blow-off)
Wash both sides of this strainer, one at a time, according to the following procedures:
(1) Align the red mark of the changeover cock (@ with the LEFT (or RIGHT) CHANGE position on the

nameplate.
(2) Loosen the drain plug @ two to three turns.
(3) Carry out the changeover cock with the LEFT (or RIGHT) BLOW-OFF position for 1 to 2 seconds
(4) Return the changeover cock with the CHANGE position.
(5) Repeat the above operation steps (3) & (4) three or four times.
(8) Tighten the drain plug.
(7) Retum the changeover cock to the NORMAL RUN position.

!.
:
1
1




g this strainer during a run, do so one side of the strainer at a time according to the fol-

‘mark of the changeover cock (D with the LEFT (or RIGHT) CHANGE position.
drain piug @ .
airvent plug @ .
(4) Discharge the lubricating ol in the case, loosen the nut @ , and then detach the blow-off pipe ®
5 the center bolt ® , and remove the case and element.
Clean the removed.

2 mn'u Cleaning of Strainer/Fiiter Element
3) Incorporation

Incorporation a strainer element in the sequence reverse to disassembly, paying attention to the following
points.

YA -

* Do not make a mistake in the element incorporating direction.

» Take care not to permit the O-ring bit in the case

* When setting the changeover cock in the NORMAL RUN position, shift it slowly. If shifted rapidly, the
oil pressure may temporarily drop before the case is filled with the lubricating oil, causing the lubricat-
ing ol pressure drop alarm to be issued.

| Turbocharger Lubricating Oil Strainer |
MM oil strainer is of the duplex changeover type and its elements are of the paper type. In a

normal run, the lubricating oil passes through both sides (both elements) of strainer.
Besides, a pressure switch is provided on the outlet side of strainer to detect clogging of the strainer.

L%

: - When the lub. oil pressure at the outlet of strainer has dropped to 0.3 MPa (3kgflcm?), replace the ele-
‘ments of the strainer. o

the lub. oil pressure at the outlet of strainer has dropped to 0.25 MPa (2.5kgffcm?), the pres-

the relief valve of strainer will open to allow sludge and contaminant in the strainer
'ger, thereby damaging the bearing. Take care not to let the lub. oil pressure

is fouled noticeably, the Iub. oil pressure drop alarm may be issued when one side of

ner is used. Therefore, keep checking the pressure carefully while operating one side of this
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1) Disassembly & cieaning
If you disassemble the strainer during a run, disassemble and clean on element then the other sequen-

tially.
(1) Align the red mark of the changeover cock with the LEFT (or RIGHT) CHANGE position.
(2) Loosen the air vent plug.
(3) Remove the drain plug, and discharge the lub. oil from the case.
(4) Loosen the center boit, and remove the case and element.
(5) Repiace the element.

Air Vent Plug o :

-

LEFT CHANGE -

AN

Lo
[
=)
[C
= L

Iy

i I-I"" O-ring
NORMAL RUN - - i i Case
= % Element
L[
S 1=

Drain Piug

Center Bolt

nit the O-ring bite in the case.

geover cock in the NORMAL RUN position, shift it slowly. If shifted rapidly, the
drop before the case is filled with the lubricating oil, causing the lubricat-
to be issue. i

1
|

5 of the heat-insulating, manual back-washing, duplex changeover type, and its
-wire type. In a run, the fuel oil passes through both sides (both elements) of this

a high P jre during a run




revolution of the engine may decrease as the fuel oil pres-
used. Therefore, check the fuel oil pressure while cleaning

changeover handle. In a blow-off or disassembly, tlt the handle

ter, one at a time, according to the following procedures:

in the LEFT (or RIGHT) BLOW-OFF position for 1 to 2 seconds, and then
SIDES IN USE position.
(2) three or four times.

Drawing 6-23.
M.D.O. Filter

BOTH SIDES IN USE )
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3) Incorporation

Incorporation a filter element in the sequence reverse to disassembly, paying attention to the following

AN

(1) When setting the handie in the BOTH SIDES IN USE position, shift it slowly. If shifted rapidly to the

BOTH SID_ES IN USE position, the oil pressure may drop before the filter is filled with the fuel oil
(2) Open the air vent cock to bleed air.

6-3-14. Cleaning of Strainer/Filter Element
Clean a notch-wire type element of lubricating oil strainer or fuel oil filter according to the following proce-

Drawing 6-24. Notch-wire Type Element Cleaning Procedures

t

@zdﬂ” o
Smash to about 1mm

ntin the light oil or cleaning fluid to remove the sludge adherent on the surface with a

nozzle as shown in the above drawing, and spray the compressed air of 0.3 to 0.5 MPa (3
from the inside of the element.

form its inside, make sure the dirt and foreign matters have been removed.

etc. on the surface of notch wire.

washing is lower than that of timely washing. Therefore, record the boost air pres-
r such a washing, and referring to the recorded data, periodically wash the blower.

restored even after washing the blower, overhaul and clean it
ve the effect of cleaning the blower. For washing the blower, use the
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Drawing 6-25. Turbocharger Blower Washing Procedures
Hand Pump Connecting Hose

Fillter Plug
.

(1) Open the drain cock on the outlet side of boost air cooler.
(2) Suck one washing's usage of the cleaning fluid into a hand pump

Type RH133: 0.15 Itr.
One ing's usage
Type RH143: 0.2 Itr.

~ (3) Connect the land Pump with the water filler plug, and pour in the cleaning fiuid in 4 to 10 seconds

(4) Repeat the above steps (2) & (3) three of four times.
(5) Pour fresh water of the same quantity as the cleaning fluid into the washer, and carry out washing with
_ fresh water in the same way above procedures.
the washing, attach the cap to the water filler plug, and close the drain cock.
boost air pressure is not restored, wait next 10 minutes, and then repeat the above washing

5. Maintenance of Pressure Gauge

2 solution is sealed in a pressure gauge equipped on the gauge panel to prevent wear of
and fink mechanism inside the gauge.

Ppressure gauge, observing the following items:

i /ing the gauge panel or a pressure gauge for its servicing, have the rubber cap of a pres-

faced upward. :
ong, the sealing liquid will leak through the ventilating hole in the rubber cap.)
‘the sealing liquid at the specified level.
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Drawing 6-26. Level of Pressure Gauge Sealing Liquid

Rubver Cap

Minimum liquid level &) = 18mm
Higher Liquid level (B) = 25~26mm

(3) Should the sealing liquid become contaminated or its level drop, detach the rubber cap, and change
the sealing liquid or replenish the pressure gauge with its sealing liquid
(Sealing liquid (PA#42111-002800) is optionally available.

(4) When a pressure gauge is replaced with the new one, use it after cutting off the navel of the rubber
cap to open a ventilating hole to the gauge.
(If the gauge is not provided with an opened ventilating hole, the indication becomes be out of order.)

” ]Ld]uumont of Pressure Take-off Main Valve

Check and adjust the operating of a needle valve provided at the piping part of a pressure gauge or
pressure transmitter in order to prevent the damage or malfunction of the pressure gauge and pres-
sure transmitter that are subject to pulsation.

* Fuel pressure main valve: Open 1/4 turn from the completely closed position.

+ Other pressure main valve: Open one turn from the completely closed position.

[Adjustment of Remote ndicaing

In the case of remote indication of a pressure, a pressure transmitter has been equipped. If the indication
on the remote side has to be adjusted, proceed to the adjustment according to the following procedure

[ Adjusting Procedure | Drawing 6-27. Top Cover
+ Detach the top cover from a pressure

Screwdriver
'-W a small scfewt!river (of T
- which head is 2mm in diameter) =)
the ZERO or SPAN adjust Dl
y, and tum the screw as the 2o, Press.Transmitter
s 1
Test Valve

=il > %m

ZERO ADUJUSTMENT | [SPAN ADUJUSTMENT |
mA
20 Y -
&
5
4 %
g
0 Po' P P kgflem? 0 P P kgflem?
Pressure  (MP2) pressure  (MP®)

6-35




xcessively, the crankshaft may be broken, resulting in an accident.
crankshaft deflection.

tion under the cold state of the engine.
Umhhhmdﬂ'mongm mmlhﬂon (anchor) bolts, common bed
w(m- ) ping bolts, are di d or retight-
ft deflection.

gauge, and make sure the needle of dial gauge returns to the orig-

Part No.
42111 - 000040
42111 - 001420
147673 - 92851
42111 - 001850

it to the position EB 0130 degrees after the B.D.C.

Ilﬁ set the needle of dial gauge in the zero indication.

in the rotational direction of the engine, and take and record readings of the
E, T, Pand PB.

Drawing 6-29. Deflection Measuring Positions

Crank Pin Position

EB: 30" afterBD.C. (measuring reference)
E : 90" before T.D.C

i TonDuacqmr(TDC)

P 90" after T.

PB: 30" b.fonBD.C

S S v e il
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2) Criteria on results of the deflection measurement

The relation b the defl valve ( ing of dial gauge) at each measured position with the refer-
ence taken at the position EB and the crankshatt is as shown in the below table
’r"L"ﬂ 6-30.
Reading of Dial Gauge + -
Crankshaft » N\« ,; ;
(lower spread) (lower contract)

(1) Should the deflection increase every time it is periodically measured, this is caused by the wear of the
crankshaft and/or main bearings. If the deflection of only a certain cylinder increases suddenly, it is
suspectable that the corresponding main bearing metal is abnormally worn. In these cases, check for
the pertinent parts.

(2) Since the deflection value measured under the hot state of the engine varies as depending on the
temperature existing at the measurement, it cannot be relied on as the reference. However, accord-
ing to out test results, that deflection is roughly 2/10,000 to 3/10,000 x stroke (lower contract)

3) Allowable value of the deflection

Should the crankshaft deflection exceed the allowable value, correct the deflection by redistributing the
installation shims and shaft centers of the engine and driven machine (or outer bearings)

O

(1) In case of the direct coupling systems @ , ® , & ® , the normal deflection for the No.1 cylinder is
lower contract. [

(2) In case of the direct coupling systems © , adjust the deflection for the No.1 cylinder to lower spread
because the temperature rise of engine bearings becomes larger than that of generator bearings |
during a run and thus the shaft center of crankshaft becomes comparatively higher.

Table: Allowable value of the deflection
[Unit:1/100mm] Note: "S" stands for s stroke

sl No.1 Cyl.
£ 2 nstallation
Driven Machine System T-PBEB P-E No.2 ~6 Cyl
(direction) (direction)
Generator, single- | Direct 'séss:flzs"a f ":ss % ® iss
SO (omtonen) | (55555°) | (Soom) | (oo
G ¢ tion 7.5~ 428 +28 +28
dids et [-z.7s~ 13] f_x1s ] [_x18
i 10,000 {710,000 ("10,000 |
+28 +28 +28
“.G" ey o 1y et v | (2 )| (28] | (-2
» 10,000 10000 ) | (10000
P ¥ ; 56~1428 +28 +28
- - [-zs~1s} [ £18 )| 18 )
10,000 10,000 , | 10,000
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YANMAR GNISAL-yv

a?gt)wn of Fuel Injection Pump Pinion Lubricating Volume (for Engine Using

The pinion sleeve of fuel injection i

7 pump of an engine using the heavy fuel (equivalent to 3,500-
000-sec. M oil) has been lubricated by Iub. oil. Adjust the lubricating volume according to the fomi:gr

AN

(1) First run the engi j icati
- :Igs n;;w then adjust the lubricating volume when the lubricating oil temperature ]‘
!

(2) Adjust the lubricating volume so that the lubrication becomes 1 dropful per 10 to 12 seconds

Drawing 6-32. Lubri g Volume Adjusting Procedures
® @ o
Kl
Oil Flow Rate
Regulating Valve

!
i
;
x
.
i

Lubricating Point

@ i

H

he ) cap nut @ from the lub. oil flow rate regulating valve, and loosen the lock nut @

w in the lub. oil flow rate adjust screw @ .

ug @ on the fuel injection pump side to check the lubricating volume.

(tum counterclockwise) the adjust screw until the lubricating volume becomes as

g volume has become as specified, securely tighten the lock nut @, cap nut @ and

f Fuel Oil Seal Pot (for Engine Using H.F.0.)
ned in Section 4-1-2. (Page4-5)
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m & Replacement of Anticorrosive Zinc

of the fresh & sea water 2-line cooling spoc:ﬁcat:on anticorro:

cooler, lub. oil cooler. Check them to the
case where such anticorrosive zinc is found ‘consumed more e than 70% of the state retained by the

new article, replace it with the new one.

sive zincs have been fitted to the

Fitting Area (Q'ty)

Boost ! Cooling water inlet/outiet cover (2)
* Water return cover (2) -+ plug type

Inlet side cover (1)
o Outiet side cover (1)

« In the case of continuous use of such anticorrosive zinc, get rid of the oxide layer from the surface of the

zinc to expose the metallic texture.
« The anticorrosive zinc for boost air cooler upper part is of the plug type Detach the inspection window
cover from the boost air duct, and remove the plug, using a hexagonal wrench key (having the width

across flats of 17mm).

indow cover,

After checking and replacing an anticorrosive zinc and before fitting the inspection wi
check that there is no water leakage.

Drawing 6-33. Anticorrosive Zincs Equipped points

Boost air cooler
Inspection wind cover . B
[A-Flange Type] [B-Plug Type]
° — o
L Boost air cooler Flange Plug
;
s Packiny Packis
o o i
Anticrosive o
R @{ =
o L
A A - =
l.
D!
Lub. Oil cooler
Dimensions of Anticorrosive Zincs (in the New-article State)
Flange type | Plug type
@D (mm) 40 25
L (mm) 40 95
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7. MAINTENANCE SERVICING

the stry of the perti part and the nature of work to be performed and to examine
sufficiently the work procedures. If you begin the work without examining the work sufficiently, not i
only the labors will be wasted but also accidents or damages of the engine due to misassembly will |
be caused. |
O If any part is found to be damaged of not durable for further use (reaching its usage limit) as a result
of check, be sure to replace it. Besides, considering the schedule for next check, replace any part
ti d not to be d until the next check.
O Ifitis difficult to take any countermeasure of action on site, or if the necessary spare part is not avail- |

able, consult us or your nearest sales or service agent (shown in the service network list "YANMAR |

(o] ln)ldwlne. of maintenance and check of the engine, thoroughly read this Operation ManuTto‘

Warlcharic

‘ Service" d to this manual).

‘ ’ 7-0. Precautions in Maintenance Servicing
1) Precautions on Safety

To work safely, read the items regarding safety in the following pages:

L) O Chapter 0. For Safe Use of Your Engine .... (p.0-2)
- O Chapter 0, 3. Precautions on Safety (pp.0-4 to 0-13)

If the engine runs during disassembly or check, you may be caught in it, resulting in a serious acci-
“dent.

{# | # Prior to servicing, return the start/stop lever to the STOP position and surely close the valves of the
- starting air system to make sure the engine does not turn. Only then, proceed to disassembly or
K king work. (Be sure to changeover the control position selector switch to the ENGINE posi-

|
|
|
|
|
|

ming the flywheel with the turning device, make sure you do not make a contact withe any

ng part and that rotation of the engine will not endanger you, your coworkers or other persons
| the engine. Also be sure to give a sign when turning the flywheel.

ge of the tuming device, refer to the following:

7-0. 4) Handling Procedures for Turning Device (p. 7-4)

 self-rotation of crankshaft with the lock bar of the turning device before disassembling
moving part.

ming the flywheel, return the turning device to the GEAR OUT position.

| off the power switch before handling an electric part. Otherwise, you may receive an

or fire may be caused.

ng and grinding, sparks may be spread, resulting in fire. Therefore, do not store such

erials as the fuel oil, lubricating oil and waste cloth at the working site.

941 (Volume:60paaes)
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........ T;e lighting of fires is strictly prohibited.

gfliid: Toxic . .. .. ... Do not drink any of them.

When handling the battery fluid, wear rubber
gloves and a mask, if possible, and do not allow
it to make direct contact with your skin.

If it is put o your skin, flush it.

Before discharging it, treat it according to the
instruction manual of the additive manufacturer.
Folsonous . . ......... Do not drink it. If it is put on your skin, flush it.

‘goggles.

# During a run and immediately after the engine has stopped, the whole engine is heated. Before
- working, wear gloves so as not to get burnt.
# On the floor of engine room, oil is adherent and slippery. Especially when working at a height
‘such as on the footboard, sufficiently watch your step not to fall from there.
3 ou disa a strainer/filter of piping joint immediately after the engine has stopped, hot oil or

water may be spout out due to the residual pressure.
disassembling a strainer/filter or removing a piping joint, close all valves for external con-
‘nection to the CLOSE position, and gradually loosen the air vent plug to release the internal pres-
 Then wrap the part with cloth or the like to disassemble or remove it.
;“m may spring out when disassembling a valve or device which uses one or more

ise heavy thing forcedly by your hands. Using a chain block, lift it. Also, keep off under the

of major part, refer to the following:
, 8-2. Principal Part Mass for Disassembly & Servicing

ols. Use an exclusive tool upon understanding its function.

hec for any damages to rubber hose and joints of hydraulic jacks. The high-pressure
oout from a damaged portion during operation, causing you to get an injury.

e the hydraulic jack, refer to the following:

Handling Procedures for Hydraulic Jack (p. 7-5)
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aMhmm&m
Be sure to observe the following pr the p of the product may be deteriorated

or the machine may break down if you neglect any of the following precautions.

(1) Prepare the necessary tools and spare parts in advance.
As for the exclusive tools, use the specified tools; as for the spare parts, use our genuine parts or

the parts specified by us.

(2) If any part l hund to be damaged or not durable for further use as a result of check, be sure to |
replace it. g the schedule for next check, replace any part estimated not to be [
durable until the next check. ‘

|

[LL] Chapter 10. Clearances & Wear Limits of Major Parts

(3) During disassembly, cover any exposed opening with tape or clean cloth so as not to allow foreign
matters to enter it.
Incidentally, do not forget to remove the covering tape or cloth in reassembly.
° (4) When disassembling jointed parts, check whether set marks have been stamped or not, and stamp |
, set marks, if found necessary. ‘
(5) On the major bolts, the cylinder No., bearing No., marking for incorporating position and set mark
have been stamped at the time of manufacture. However, they can not serve as reference for tight-
ening indefinitely because the clamping seat may be worn and the bolts may be stretched in their
use. Using a set mark only as a guide, be sure to tighten each bolt to the specified torque, speci-
fied angle or specified hydraulic pressure. |

9. Table of Tightening Torques of Major Bolts

any of these major bolts has been replaced with a new one, give the same marking as

'd nuts to be used a the high heated area are made of materials differed from
 but of the same size. If wrong ones are used in reassembly, they become
 out at the next servicing.

g each section of the engine, carefully check the bolts and nuts that are not
run. If such a bolt or nut is loose, investigate the cause, take the proper actions,




(‘0 m the flywheel and lubricating oil priming, check for abnormalities in various parts of the

m‘ sure to incorporate the removed covers such as covers for rotating parts, heat shielding covers
 for exhaust pipe and protective covers for heated region in position

{3) After having used the turning bar, return it on the set position.
(3)' After having used the turning device, return it to the GEAR OUT state

“

(4) Record the nature of maintenance servicing rendered and replaced parts in the Engine Log.

4) Handling Procedures for Turning Gear Device
(Optional spec.)  prawing 7-1. Turning Device Equipped Point
The turning device is of the gear intermeshing type ! .

and equipped below the air motor on the operating
side. When the turning gear is intermeshing, the

engagement/disengagement switch is actuated, Py 7
disabling a start of the engine. o k
|
T i
[ * 3 2
N Air Motor
Handle the tuming device according to the following ‘ ]
X | i
@ Prepare the exclusive tools for turning. ‘
Exclusive Tool Description Part No. Tuming Device )

Ratchet handle 147673 - 92851
Socket (M24) 42111 - 001850

QMMM bar, loosen the two stopper lock bolts, and then take off the stopper from the slot & of

bling or checking any moving part engage the turning gear with the flywheel and lock
“M to prevent self-rotation of crankshaft.




B B Lok
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The lock bar is used to PNVIM the crankshaft from tuming itself during an overhaul checking work
::l m h:.n‘m gear in the intermeshing state, lock the turning shaft with the stopper, and then tighten

® After turning work, return the turni i
3 ing gear to the GEAR OUT position, fit the stopper in the siot @ , and
then tighten the lock bolts and lock bar. "

Drawing 7-2. Turning Device Handling Procedures

£33 Tuming Gear Shaft &%
4

, Flywheel

Turning Gear

Stopper
Stopper Lock Bolt
Micro Switch

5) Handling Procedures for hydraulic Jack

Use a hydraulic jack in a work of loosening or tightening the cylinder head tightening nuts and main bear-
ing cap tightening nuts.

Furthermore, simultaneously loosen or tighten the four cylinder head tightening per cylinder or two main
bearing cap tightening nuts per main bearing.

—~ /1\cauTion
| If the hydraulic fluid leaks while the hydraulic jack is being used, the fluid may spout under a high
4 pressure, resulting in injury. Therefore, be sure to observe the following precautions:

O Do not use the hydraulic jack with a rubber hose having a flaw or an oil leaking portion

not put nor drop a heavy thing on any rubber hose.

‘not grip any rubber hose. Do not bring your face close to the jack or branch during a work

-5

>
*
+
)
3
r
)
18
n

-5
3




branch with 3 m long rubber hose.
to the branch.
placed horizontally.
: use it, opening the air valve.

the rubber hose is filled with the hydraulic fiuid. There-
t plug of hydraulic pump, and then

. replenish the hydraulic fluid.
¢ jack does not work even though the hydraulic pressure has risen to the specified

couples will be the cause.

ief | of hydraulic pump to lower the hydraulic pressure, and then check the con-

Drawing 7-3(1/2). Hy lic Jack

Qty.
1
1
4
1
1
1
4
2

S




7. MAINTENANCE SERVICING (Handiling for Hydraulic Jack) vanmar GNIBAIL-v |

Drawing 7-3 (2/2). Hydraulic Jack Handling Procedures i
[Cylinder Head Fitting Procedures] [Main Bearing Cap Fitting Procedures]

ST Y e S

I =
\}// 5 W
I

9

Notch

o

(1) Clean the surrounding of cylinder head (or main bearing cap) tightening nuts.

Aii

Tighten the cylinder head (or main bearing cap) tightening nuts to their seating with use of the handle |

[ T

(2) Fit the spacer.

T

O When attaching the hydraulic jack to a cylinder head, be sure to check that the notch of the spacer i
~ fitting surface does not make a contact with the adjacent cylinder head. Otherwise, the spacer and |
the cylinder head will be damaged. Only then, raise the hydraulic pressure. [

| © When attaching the hydraulic jack to a main bearing, direct the handle insertion hole toward the |
ictial

jack to the cylinder head (or main bearing cap) bolt, and screw in the jack until it

H
é
N
g
=
3
g -
@
S
- 3
b 4
3
o
£
=
&
Q
Q
o
-
Q
&
o
1]
- |
Q
&
=
‘ w1y poysessy
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that the notch of the spacer fitting surface does not make a contact with the adjacent
- Otherwise, the spacer and the cylinder head will be damaged as the accurate tighten-
d not be attained. Only then, raise the hydraulic pressure.

valve of hydraulic pump, and operate the pump lever to raise the hydraulic pressure to
value.

C pressure. 58.8 + 0.5 MPa (600 =+ 5 kgf/cm?)

handle into the holes of the nut through the hole of spacer, and then turn the nut.

ek )
mbling, loose the nut by seven to eight holes.

be removed could not be turned with use of the handle, slowly raise the hydraulic pres-
then turn the nut.
d Pressure should not be raised above 63.7 MPa (650 kgf/cm?).

g, check if the nut threaded part is not damaged or the couplers are not poorly con-
case where the number of turns of the nuts is few.

n the relief valve of hydraulic pump to decrease the hydraulic pressure to the zero.
Iraulic jack in until it adheres to the spacer, and then discharge the hydraulic fluid from

the rubber hose of hydraulic jack, branch and hydraulic pump.
e hydraulic jack and spacer.

g, check if the bolts are not loose after removing the tightening nuts.
ling, check that set marks of the nuts and bolts are in agreement.

7-8

g, turn the nuts for three to four holes to the fully seated state. J » )




~ (1) To prevent rusting, apply the lubricating oil to the hydraulic jack, and store it.
] @’F!F‘“"mw:uw allow foreign matters to enter it, and then store it.
@3‘! for oil to be sent out from the hydraulic pump, use hydraulic fluid whose viscosity grade is ISO

able of Hydraulic Fiuid Brands (Viscosity grade: IS0 VG32)
SUPPLIER Brand [ General hydraulic fluid ]

Wear resistant hydraulic fluid
Tellus Oil C32
Tellus Oil 32

SHOWA SHELL

Super Hiland 32
NIPPON MITSUBISHI OIL sl

Super Hiland V32

Cosmo Epoch ES32
Cosmo Hydro AW32

JOMO Hydrax 32

JOMO Hydrax ES32
Daphne Hydraulic Fluid 32
Daphne Super Hydro 32A
DTE Oil Light, Unipower 32
DTE 24 Oil, Unipower SQ32

COSMO OIL

JAPAN ENERGY ELF

~ IDEMITSU KOSAN




& Its Accessories
of cylinder head exposed to combustion gas hinders combustion and
o on mmmmwmi’w&*m jon surface to be
Rl Cuarhau s coan e cylider haad. (Simifanoously, &lso femave and

o One set

7-0, 5) Handling Procedures for Hydraulic Jack (p.7-5)

Exzudaive Tool Description Part No.

Lifting tool body 146673 - 92310 <!
Cap nut 146673 - 92320

Eye nut 26620 - 160002

Bolt 26116 - 160452

the cylinder head according to the following procedures:

‘A Vvalve of cooling water inlet and outlet, and drain the cooling water from the cylinder jacket.

cover.
(P/#26610 - 120002), iift the cylinder head.
manifold

ect the following pipe and accessories from the cylinder head.
ow oil pipe, fuel injection Pump pinion lub. oil pipe, cooling water connection pipe, pressure
3 fuel injection pipe joint, fuel injection pipe cap nut and fuel injection pipe. \
inet, and remove the rocker arm shaft pedestal, suction/exhaust valve guards and push =~

cap of a cylinder head bolt.
aulic jack, remove the cylinder head tightening nut.

Procedures for Hydraulic Jack (p.7-5)

7-10

5

R



Suc/Exh. Valve
Guard

Cooling Water !
Connecting Pipe :

U

(8) Lock the cylinder head lifting tool onto the fuel valve clamping bolt, and lift the cylinder head straight
up.

VAN

O Lightly tighten the cap nut @ to an extent that the .
body @ does not become rickety. y B

O When lifting the cylinder head, be careful not to ) )

damage the hydraulic jack fitting threaded part of

the cylinder head bolt.

Drawing 7-5. Cylinder Head Lifting Procedures -t

{10) Removal of the fuel valve
Remove the cap nuts @ , eye nut @ and bolt
@ from the cylinder head lifting tool. Then,

®

Fuel Vaive
Clamping Boit

Part No.
146673 - 92330
26732 - 160002

Drawing 7-6. Fuel Valve Drawing-out Procedures

body (@ and drawing-out bolt 5) \/3
d. Tighten the nut ®) to draw out  Lifing Tool Body® | =1 %
L -

e

>
+
+
H
3
-
)
L
n

s
i

Fuel Valve Guard

=3
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s . = p t of fuel injection pres-

[maintenance servicing of fuel valve ( check, adj of J

Tefer to the following:
\apter 6-3-5. Checking of Fuel Inj Valve & Adj of Injection P

(11) Remove the vaive rotators, cotters, valve springs, suction and exhaust valves

AN

‘O The suction and exhaust valves use two cotters, respectively. In reassembly, fit the two cotters as ‘]
One pair to the valve to which the cotters have been previously fitted. (If not used the cotters as each
Pair, an improper contact at the cotters may cause a breakage to the valves stem

© Taking care not to flaw the stem seal lip of a suction/exhaust valve guide, remove the suction and
exhaust valves, respectively.

Lock the cylinder head lifting tool body (@ to the fuel valve clamping bolt with the cap nut @ . Remove a
valve rotator with the following exclusive tools.

| No. | Exclusive Tool Description J Part No.

@ | Rotator retainer [ 141616 - 92330
@ | Handle support f 146673 - 92360
@® | Handle [ 139653 - 92340
@ | Bot 146673 - 92350
@ | Nut | 26706 - 120002

Drawing 7-7. Valve Rotator D hing/Attaching P

Valve Rotator
Valve Spring

7-12




PNIG AL

mmmmmmmmm.mnm

g e sloeve. apply Protec grease to the threaded part and packing seaiing
the specified torque.
m, conduct the hydraulic test

Exclusive Tool Description Part No
Nozzle sieeve disassembling tool 146673 - 92250

Drawing 7-8. Nozzle Sleeve Disassembling Procedures

Nozzle Sleeve

ler head bolt, cap it with a protective tube.
carbon adherent on the combustion surface and at the

ated O-ring may cause a water leakage.
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bon adherent in the combustion chamber and at the suction and exhaust ports
nce on mhmnm':n intervals for subsequent servicing). After clearing, carefully
! ﬂ:’lh in the w-w jacket part. Depended on the water quality, a lot of scale adheres

Jjacket part of a fresh-water cooled engine. Therefore, at least once every two years,
m part with a descaling agent, etc. (For example, Unicon 146 sold by Yanmar can
the water jacket part without overhauling the cylinder head while the engine is stopped.)

f carefully check for flaws and foreign matters in the socket and spigot part of the cylinder
h surface. If this part has been flawed or contaminated by foreign matters, a blow-bye
curs during a run.
nduct the hydraulic test at least once every two years, and check whether water leaks from the
- exhaust valve seat mated part. :
"“?mw head is overheated due to a failure of cooling water system, conduct a hydraulic

test.

the cylinder head in the sequence revers to disassembly, paying attention to the following

each packing and O-ring with new ones. If Yyou cannot avoid using a packing or an O-ring
£ check it for no flaws, deformation and deterioration before using it.
ly the lubricating oil on the suction and exhaust valves, attach the same cotters as those used in
bly to the respective valves, and fit them while taking care not to damage the lip of a

: stem seal.
head packing of the same dimensions as that used previously is used, the top clearance
the standard value and does not require any particular adjustment.

'no foreign mattes in the suction and exhaust passages of cylinder head, piston upper part
air chamber of cylinder, and then incorporate the cylinder head.
‘mounting the cylinder head on the cylinder liner, take care not to flaw the threaded part of a

{ or lubricating oil on the hydraulic jack fitting threaded part of the cylinder head bolts
the treaded part from being rusted.

lubricating oil to the head tightening nut. After being tightened, cap them with the protec-




= b T o

T#m’& M:t‘whm £ Drawing 7-9. Markings for Suction&Exhaust Vaive

m,nm,andhmmmmw
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(H.F.O. spec-nimonic)

1) Checking items
(1) Check for sulfuric acid corrosion and bend of the suction/exhaust valve stem, and measure the dimen-
sions.

If the cl anC bet the suction/exhaust valve stem and the corresponding valve guide exceeds
the usage limit value, replace either the valve or valve guide whichever is wom more than the other.
(2) Check for high-temperature corrosion of the valve poppet.

chipped and the pieces may enter the combustion chamber and turbocharger, causing a secondary

damage. (However, do not grind the combustion surface side of the valve poppet part for this correc-

Correct the valve poppet tip part upon careful checking it because if it becomes too thin, it may be
v tion.)

(3) Check the state of blow-bye and carbon biting-in at the valve seat part, and according to the state,
‘the seat face.
~ (4) Measure the dimensions of the valve seat part. If the dimension have reached the usage limit values,
~ replace it
' (8) Check for cracks and corrosion of valve springs.

valve
the initial valve grinding earlier than usual as indicated in Chapter 6, Table of Periodical
¢ g the situation, determine the intervals of subsequent servicing.

clearance between the valve guide and stem, replace the pertinent part, and then per-
er 10. Clearances & Wear Limits of Major Parts

yper quantity of grinding compound to the valve to be ground, and elaborately grind the
the specified grinding tool. Finally grind the valve with oil.

7-10(1/2). Suc./Exh. Valve Grinding Procedures

2 3:8% me%(wmm after it is seated).

Suc/Exh. Vaive
Grinding Tool

prgressy
-




at face of a suction/ * v
R Gneg that It s Drawing 7-11. Angle of Suc/Exh. Valve Seat

Uired to be corrected of the flaw by
1 grinding the vaive seat [Suction Seal]
shown in the figure at
p the outer periphery of the 4
part makes contact with the
(poppet). < 120° 5§
\ *30
120°
‘ s

I
] g
Fj’ (
"\m. ,3/

3. Suc./Exh. Valve Seat

st valve seat has been shrink fitted to the cylinder head. The exhaust valve seat is of the

& servicing

use any gas bumer to eliminate carbon adherent on the combustion surface and at the

the exhaust valve seat may become loose or the O-rings may be deteriorated, resulting in

state of blow-bye and carbon biting-
valve seat part. According to the
grind the seat face. Since the satellite
n built on the valve seat face, if a flaw
0 deep, correct it with use of a rough

at cutter (with grinder), and then
lve seat part. (The seat cutter is
available.)

Drawing 7-12. Valve Seat Correcting Procedures
(Rough Finishing)

at the exhaust valve seat mated part.
found, replace the valve seat.)
ct diameter of the valve seat part. If the measurement exceeds the usage limit

7-16

)
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2) Replacement of the vaive seat
Replace the valve seat according to the following
procedures: Drawing 7-13. Vaive Seat Removing Procedures
(1) Removal of the vaive seat it
Build up the whole circumference of the valve ;1/

seat face by arc welding to remove the vaive
seat. Valve Seat
Hmmuumnuhdlﬂwnwremve
beauseofmoo-dngsincorponmdinit,hn-
thuwaldanimmtothevmuat.and
hammer out the valve seat through a round
rod driven into the valve guide.

(2) Incorporation of the valve seat
@ Check for flaws, hit mark and burr on the valve seat inserting hole of a cylinder head and on the
outer periphery of the valve seat. If found, correct it.
@ Measure diameter of the seat valve and the seat valve inserting hole, and confirm the interference.

(Imu'brmceformgw!mSaat) (Unit: mm)
Suction valve seat 0.045 ~ 0.095

0.038 ~ 0.072 (59 ¢ part)
0.069 ~ 0.102 (67 ¢ part)

@ Heat the whole cylinder head to 40 to 60 °C . The appropriate heating is by steam cleaning.
@ Chill the vaive seat with liquid carbon dioxide. If liquid carbon dioxide is not available, soak it in the
m:ﬂlw lump (10 kg) of dry ice and alcohol (1.5 lit.) for 1 hour or longer to chill it.

Exhaust vaive seat

ith O-rings incorporated to it. Do not use liquid nitrogen. Otherwise, the
oken when the valve seat is inserted in the cylinder head.

Drawing 7-14. Exhaust Valve Seat Inserting Procedures

T

Liquid Packing
384 : Seizure Inhibitor (spray)

N

‘a‘*‘;mw a0

10

—
R s

: :.Ai"‘\.—;s.,q‘;,.-‘

v

i Sided
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mated part.

¥

JE Dy replaced the exhaust valve seat, be sure to conduct the hydraulic test to make sure no
A
S £y
A S

ce between the suction/
guide and the valve stem. If
>eeds the usage limit

alv e or valve.




7. MAINTENANCE SERVICING (Cylinder Head & ts Accessories) yanman GNIBUAIL-V

4) Incorporation of the stem seat
Incorporate the stem seal with use of a jig so as not to damage the stem seal lip.

7-1-5. Suc./Exh. Valve Bridge & lts Guide

TMvdvebndgngdohubennohnnkﬁmdm!hecylmderhead

If the engine is used under the condition that there is an I b the valve bridge and
valve bridge guide, the valve bridge may fall while the suction/exhaust valve is working, causing a malfunc-
tion of the valve, uneven wear of the valve guide or damage of suction/exhaust cam

1) Checking & servicing

l{the clearance bewuen the valve bridge and valve bridge guide exceeds the usage limit value, replace
either the valve bridge or valve guide whichever is worn more than the other

2) Replacement of the valve bridge guide

r the valve bridge guide with liquid nitrogen or liquid carbon dioxide, and then press fit it into the cylin-

7-1-6. Valve Rotator

rotation of the valve rotator will cause carbon to be bitten in the valve seat part, causing blow-bye
at the seat part and affecting the service life of the valve and valve seat. Therefore, periodically overhaul
and check the valve rotator.

To take out the valve rotator without disassembling the cylinder head, set the piston at the T.D.C. of
the compression stroke, and then remove the valve rotator.

—'j'mmnr-r.v-m Detaching/Attaching Procedures (p.7-12)

circlip, and check each part. If any of
ng defective parts is found, replace it.
| —-

o fak and corrosion of e
(at groove) Belleville Spring
¥ . Spring Shoe
r on g
e Circlip

Coil Spring

Drawing 7-17. Valve Rotator

Ball

7-19

et 1
e

—



‘springs, balls and Belleville spring in the proper direction.
n, make sure of the clearance ® .

& Connecting Rod

 of piston drawing-out check varies according to the daily maintenance, especially the lubri-
‘and load (overload and excessively low load). Therefore, the supervisor is required to
> Wm.mMovmmlmdmmummmmm
Chapter 6. From then on, decide the subsequent check schedul g to the overhaul
| its, an increase of blow-by and an increase in lubricating oil consumpti \Mwntm“
mmmmc. the initial value, overhaul and deanmepmon and replace the pis-

ng the Connecting Rod Bolt]

e Tool Description Part No.

wrench for connecting rod bolt 146673 - 92850
138987 - 92760
239653 - 92770

g the Protection Ring]

e Tool Description Part No.

it plate, protection ring 146673 - 92060
it upper implement | 146673 - 92010
139653 - 92040
26610 - 120002

-,




7. MAINTENANCE SERVICING (Piston & Connecting Rod) YANMAR GNISAL-V

2) Piston drawing-out

While you are drawi i i
i wing out or P g the piston, the crankshaft may turn spontaneously due to
l This is dang . Securely lock the flywheel not to allow the crankshaft to turn. Mak-
ing sure the crankshaft does not turn spontaneously, proceed to a work. |
mcmmr 7-0, 4) Handling Procedures for Turning Device (p.7-4) !
|
(1) Set the piston at a position of about 80 to 90°
before the T.D.C. Drawing 7-18. Protection Ring Drawing-out Proced

(2) Place the protection ring drawing-out tool @ on Cyl. Head

the piston. d:b ﬁ Tightening Nut
E b

Place the tool so that its outer taper faces toward

” the piston and do not allow it to make contact with
the cylinder liner.
(3) Install the liner drawing-out upper implement @

and spacer @ in the cylinder block as shown in
Drawing 7-18. Afterwards, fix the tools with the
cylinder head tightening nut.

(4) Turn the flywheel, and remove the protection ring.

(5) Remove the disassembling tools and protection ring.

(8) Eliminate the carbon from the upper part of cylinder liner.

(7) Set the piston at a position of about 30° after the T.D.C.

(8) Loosen the connecting rod bolts with the specified disassembling tool, and then remove the bolts and
metal cap.

(9) Screw the lifting eyebolt into the piston, and lift it by 20 to 30 mm.

(10) Remove the upper metal, and draw out the piston.

- o

‘ Take care to prevent the connecting rod from making a contact with the crankshaft or cylinder liner.

e

 3)Removal of the piston pin & piston rings
2 m%mm pin circlips with use of pliers (P/#28190 - 000130).

AUTION. : sy
’ the circlip springs out to cause an injury if the tip of pliers come out of the groove of circlip in

of removing the circlp

721
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ton pin while hoiding the connecting rod.
from wire, and then remove a piston ring with them.

‘m & servicing

Check the state of carbon adherent on the piston and the state of wear various parts. Refer to these check-
 ing results in deciding the subsequent check schedule

= ! E Drawing 7-19.

- bm of the piston, do not sandpaper the pis- Penetrate Test for Cracks on Piston

I.lhl‘luﬁeh has been provided with special coat-

~ ing. (Washing the piston with a carbon removing
ent such as Unicon 146 and Neos is recom-

mended.)

Check the contact of piston skirt and piston hole.

[ the piston by [Penetrate TestJ for cracks

",h top surface and ring groove (outside &

e the piston cooling case cover, and check
rent scale. Drawing 7-20. Piston Incorporating Procedures

the dimensions of various piston parts
piston pin.

replace the piston rings with new

g the time to the next servicing.

replaced with the new one, provide

mark on the new one as that on the

Piston Set Mark Marking on Ring

o Y

of the piston

piston in the sequence reverse to
aying attention to the following points:

s the perforated piston cooling case
the operating side, apply a proper
(Tokyo Three-Bond Screw Lock
it) on the bolts, and tighten

piston pin circlip with its opening

down.

piston rings with their marked

ard and their cuts shifted 120°
nt rings.

b 2

== er -




mn ring groove plating repaired piston. |
s piston top ring groove have been repaired with Cr-plating, do not use the 3-face Cr-plated top

mmm&mmhmﬂmm1wﬁommm.
(8) Incorporate the piston and connecting rod, aligning their set marks with each other

Do not apply the lubricating oil on the rear of crank-pin metals.

(6) Apply the lubricating oil to the piston, cylinder liner and crankshaft
(7) Set the piston inserting guide (P/#146673 - 92140),
(While M piibns Wi 5. rosin hammér Drawing 7-21. Piston Reassembling Procedures
v drive the piston down.)
(8) Tighten the connecting rod bolts.

VAN

If you have restamped the set mark on a connecting
rod bolt, do not mistake the new set mark for the pre-
vious set mark.

diameter of a piston-pin metal. If the measurement exceeds the usage limit value

drawing it out with a press so as not to flaw the metal inserting hole.
the piston-pin metal, align oil holes and press fit the metal. After having press fitted
diameter of the metal.
d wear on the mating surface of the ing rod big end.

heavy burnout of the piston has been detected. measure the
ng rod, and dye check for cracks.

ach the oil hole plug on the small end, and try to insert a 10-mm dia.
and to tumn the bar or drill.
or drill cannot be inserted, or it can be inserted but cannot be

metal. Remove the piston-pin metal either by hammering it out through a dou-

¥



Approx. 40mm @

angle. Then, measure
‘diameter of the metals, If the mea-
' exceeds the usage [imit value,
 the metals.
the thickness of the upper and
metals. If the difference between the
nensions @ & © and the dimensions @ &
Dis 0.04 mm or more, replace the metals.
4 the metals to the connecting rod, clean them not to allow biting-in of foreign mat-

~ ters. Moreover, do not apply the lubricating oil the rear of the metals

Connecting Rod Boit

g & servicing

cking for hit mark ang plucking on the bearing surface and threaded part of each bolt If any defect
correct it.

tamp the set mark which has been stamped
from our shop because the ti i
ccustoming of the bolt threaded part and bea




2) Reassembling procedures.

(1) Be sure to incorporate the bolts at the ly p

(2) Before tightening the bolts, apply the lubricating oil 1o the treated part and Protec grease to the bear-
ing surface.

(3) Tighten the upper and lower bolts gradually in the three steps (approx. 40°, 80° and 120°), aligning
with the set mark to the point ® on the connecting rod.

.Mtﬁommmwmﬂko{mﬁbohandmasetmarkonheconneclmg rod in less than
2mlnlh.bollbmmingdmcﬂnn.

3) Bolt set mark stamping procedures

Th.e connecting rod bolts are tightened to the specified angle. On the connecting rod, the marks indi-
cating the specified angle (120°) are stamped (at two points ® & ® ).

Stamp a set mark on each bolt according to the following procedures under the condition that the 1
crank-pin metals are not equipped. |

|

© x
(1) Apply the lubricating oil and Protec grease to each bolt, and screw it to its seating by hand 2
(2) Using a torque wrench, tighten the bolt to the seating torque. J

TR

After replacing connecting rod bolts or the connecting rod, repeat tightening the bolts by about 90°
and loosening them three or four times to make the bolts and the connecting rod accustomed each )
other.

| Seating torque: 49 N -m (5 kgf 'm) |

Stamp a temporary set mark on the of the
s bolt &_ #lmgs:tdlh ho:m "::: at the Drawing 7-23. Connecting Rod Bolt Marks
 (4) Tighten the upper and lower bolts gradually in
; 2k e steps (approx. 40°, 80° and 120°),
- aligning with the set mark to the point ® on the

set mark on the side of the bolt collar,
el

T R s b o




Block & Cyinder Lne) _ ywman SMIBAIL-V

of the inarily al r block
cylinder head, piston, cylinder liner, etc., are | P the g

cylinder head bolts and main bearing cap clamping bolts.

cing a bolt with damaged thread... X Y
seizure inhibitor (Sumitomo Metal Mining’s Low Call Spray or its equivalent) to the
d part on the studded side, and incorporate the new bolt.

Studding torque: 196"G N - m (20'G kg - m) |

orate the O-ring on the studded side, and apply white paint.

Drawing 7-24. Cylinder Block Checking Points -
O-ring
) Boost
Air
D Chamber
@]

|

ber. If the rust preventive paint applied on its inner surface has peeled off, o
1it: Nippon Paint's Hi-Pon 50 or its equivalent)
d cylinder liner fitting part, and check for corrosion.

been bumt out, measure the accuracy of main bearing cap hole.
in 1 mm of length

er diameter of cylinder liner because the extent of wear of inner surface of
nded on the control on lubricating oil used, cooling water temperature and

liner under the condition of being incorporated in the cylinder
position measuring implement (P/#42111-002930).

er, and check for corrosion of cylinder liner because cooling water
liner water jacket and erode from the outer surface of cylinder liner.




Spacer 139653-92040
Liner drawing-out upper
implement 146673-92010

Boit 137655-92030
Washer 22137-240000
Nut 26732-240002

Liner drawing-out lower
implement 146663-92020

Nut 26732-240002
Lock nut 26772-240002

v (2) When drawing out the cylinder liner, cover the crankshaft with a sheet or the like to prevent water and
foreign matters from entering the crankcase.

2) Disassembly
Remove the cylinder liner according the following procedures:
(1) Attach the exclusive tools in the ding order of shown in Drawing 7-25.

the aforementioned upper implement @ and the lower implement ® so that their respective
m face the inner diameter side of the cylinder liner and the lower implement ® in the

‘L.

of protrusion from the lower part of the drawing-out bolt @ to about 60mm, and lock
with the lock nut ® .
-l!ﬂqﬁ'!d&’ﬂmrbptevemnﬁunmldngcmmmm the cylinder, tighten the nut G
liner in the stepped part on the lower side of the upper implement @ , and lock the cyl-
tools.

thWQ,wlmmwmlim
‘Drawing 7-25. Cylinder Liner Drawing-out Procedures

;-
it
;_l'
-
L
1
1

)

-



(G (Cylinder Biock & Cylinder Liner) i

per, wire brush, or the like when ing the outer periphery of cylinder liner. Oth-
ted layer on the surface is removed to cause rusting or cofrosion.

on the inner di dnmdernwexmmWMvme“
nt is expected to reach the usage limit value before the next servicing, replace such a cyl-

for seizure, streak and corrosion on the sliding surface of cylinder liner.
 check the rounded part of collar of cylinder liner for cracks.
for corrosion and wear at the part of cylinder liner mated with the cylinder block.

the O-rings of cylinder liner. Apply the lubricating oil or silicone oil to new O-fings, and fit
them. Then, eliminate torsion from the O-rings.

&ah a change of temperature and humidity, for instance, with time if stored under improper

g

Just before incorporating the cylinder liner, apply the silicone-based liquid packing (Three-Bond 1211
or its equivalent) to the upper section of cylinder block. Moreover, apply the lubricating oil to the
‘mated part of the cylinder liner and block.

| the aforementioned exclusive tools @ thru ® to the cylinder liner. Then, aligning the mark

ero) of the cylinder liner and the punched mark of the cylinder (block), incorporate the cylinder
o the cylinder, block. (Do not use the spacer @ for this incorporation.)

&Wﬂiﬂg the O-rings, stretch them to check whether a crack has developed or not on their

ing overhauled and serviced the cylinder liner, check for a water leakage form the O-ring part
the water tank with cooling water and when running the engine for testing.

Drawing 7-26. Liquid Packing & Lub. Oil Applying Points

Liquid Packing




7-4. Main Bearing & Crankshaft

Each throw of the haft is equipped with two ights of which shape varies with the service
Mma-mmmwmm

mmmmmmmwr&u ylind: main ing is mounted, and fur-
Mmmhuu a thrust bearing is incorp Thus, this hatt is equipped with eight bearings in

’ﬂn main bearing cap is of the suspension metal structure fixed to the cylinder block with two clamping
bolts (with the tightening nuts tightened to the specified hydraulic pressure) and two side bolts (tightened
to the specified torque).

Side bolts

The side bolts for the datum part (No.0) main bearing cap are equipped only on the non-operating
side. To the No.1, 2, 6 & 7 main bearing caps, side bolts of different lengths are provided to clamp
also the engine supporting feet.

Tighteningnut ~ Ontheop.side 71 61 51 41 21
stampedNo. Onthenon-op.side 72 62 52 42 32 22 12 02

g ey




Part No.

146673-92100

26206-100602

26206-121554

26706-120002

v

5 . iin Bearing Cap Holding Implement]

Exclusive Tool Description

Part No

Boit

146673-92120

Circular nut

146673-92110

Exclusive Tool Description

Part No

Upper metal detaching/
attaching pin

146673-92970

No.
&
®
[Upper Metal Detaching/ Attaching |
No.
v/}
®

Upper metal inserting
implement

146673-92950

(2) To facilitate the check or replacement work, set the piston adjacent to the main bearing to be disas-

sembled at a position about 120° before the T.D.C

‘hydraulic jack, and connect it with a hydraulic pump.




7. WWMM&W) &m.v

(2) Remove the side bolts from the main bearing to be disassembied.

(3) Loosen the main bearing cap clamping nuts, plying the hy ic pi to the hydraulic jack.

If the main bearing cap cannot be drawn out due 1o its own weight: |

OLmhlihhohd!htMﬂuhwnom.
OLmhmmwmmmmmmwms.andthendrawoullhemam

bearing cap using the drawing-out tools. !

Lock the drawing-out tool body () to the main bearing cap bolts with the bolts @) . Then, screw the |
M@bmmmw.andmmthanm@lodrawoulthemmnbearingcap |

g 4)R e the main bearing cap tightening nuts, and attach the main bearing cap holding implement to
‘ the main bearing cap clamping bolts.

\

‘ Drawing 7-29. Main Bearing Cap Drawing-out Proced

\

\

\

\

tightening nuts simultaneously. Otherwise, the main bearing cap may fall,

nut ® into the corresponding holding bolt &) to lock the holding bolt with the corre-
g cap clamping bolt. Adjust the position of circular nuts to make them hold the

- Drawing 7-30. Main Bearing Cap Holding Procedures
[ e

10
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detaching pin () to the crankshat oil hole from the no-operating side (so that the
ching pin lies along the outer periphery of crankshaft). Slowly turn the fly-
 of engine rotation, and draw out the upper metal to the operating side.

Reassembly of No.0 bearing cap

are equipped on both the front and the rear of the datum part (No.0) main bearing cap.
lub.oil pump and side bolt on the non-operating side first, and then disassemble the
g cap in the same way as for the No.1 thru 7 main bearing caps.

Drawing 7-31. Metal Drawing-out Procedures

= :' Notch (pawl)

f and service the main bearing metals. If the clearance between the crankshaft and

mu- boeomos too large lhe lubncahng oil pressure drops to burn out Ihe metals
y resulting in serious acci suchasab

and flaws on the mated and fitted surfaces of main bearing cap with and to the

arks on the mating surface and rear of the main bearing metal, and also check for
’*‘ imbedded foreign matters on their sliding surface.

-ﬂ slicing surface of any main bearing or thrust metal because such a
N e clearance between the metal and the crankshaft.

Drawing 7-32. Thrust Metal Fitted State
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(3) Check for looseness of main bearing cap clamping bolts.

| Studding torque: 196™ N - m (20°3 kgf - m) |
(4) Measure the clearance between the crankshaft and the metal.

@ An accurate method of measuring the clearance is to remove the crankshaft and then to mea-
sure its outer diameter and the inner diameter of a main bearing cap.

@ To obain the clearance without removing the crankshaft, place and about 0.5-mm dia. lead wire
on the sliding surface of main bearing lower metal (along the outer periphery of crankshaft to
prevent the lead wire from slipping with grease, etc.), tighten the main bearing cap tightening
nuts to the specified hydrulic pressure, take out the lead wire, and then measure its thickness.
You can determine the the crankshaft and metal from this thickness

B i

of WM exceeds the maximum allowable value due to wear of the metal, replace it with the
‘new one.

é“ e

m.l\ﬁ. be sure to replace both the upper and lower metals as a pair.

is excessively worn (unevenly worn), replace the metals with undersized metals.
ary to rework the crankshaft by polishing it so that it fits with the new undersized metals

nd to the cylinder block. Put the dial gauge in contact with the crankshaft.
ft forward to set the indication of the gauge to zero.

iy
- -

w1 e emevery



the upper and lower metals of the frontal and rear parts at the respective
one for other.
by mating its printed part with the cylinder block side and sliding it

, mating its groove with the crankshaft side.

 in the following sequence:
lower the oil hole in the crankshaft below the center of crankshaft.
upper metal toward the non-operating side, insert the upper metal along the

Drawing 7-34. Upper Metal Incorporating Procedures
i i e e )

 its one curved end with the outer periphery of a main bearing cap
side and aligning the other stepped end with the inner periphery (on

) @ to the crankshaft oil hole on the non-operating side.

hing pin along and in close contact with the outer periphery of
nﬁh.wmphlohﬂdurlmmm

‘bearing cap holding implement until the upper metal inserting
with the rear of the upper metal.




7. MAINTENANCE SERVICING (Main Bearing & Crankshaft) vanmar _GNI1SAL-V

(6) Slowly turn the fly in a directi to the di of engine rotation.

A

Make sure the side of pawl of the upper metal is in contact with the side of the metal inserting imple-
ment. lfmeymnonnconuel.mepuwldoesnotmintfnpawlhole.

(7) When the pawl of the metal has been aligned with the pawl hole in the cylinder block, continue turning
the flywheel until the metal end aligns with the cylinder block end.
(8) Loosen the circular nuts ® to lower the main bearing cap. Remove the metal attaching/ detaching pin

@ and metal inserting impl @ . Then, incorp the lower metal.
(9) Tighten the circular nuts ® and remove the holding bolts &) . Then, fit main bearing cap tightening
nuts.

{enuron)— \

Fit the tightening nuts one side a time. When a main bearing cap falls under its own weight, there is a ‘
fear you might be injured.
2

(10) Tighten the nuts until the main bearing cap makes a close contact with the cylinder block.

If the side bolts of main bearings adjacent to the main bearing involved in disassembly have been
loosened, first tighten the side bolt on the non-operating side, and then the side bolt on the operat- ‘
ﬁﬂkum torque. |

)

(1)  the side bolt on the non-operating side to half of the specified torque. (Have the bolt on the
2 i ved in advance.)

bearing cap tightening nuts to the specified hydraulic pressure.
bolt on the non-operating side to the specified torque.

(p.6-34)

A

%. MM@ . s b \q

>
*
*
)
)
r
)
L
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eful checking and measurement because it may be broken or burnt out if you
g states of crankshaft:

ce the crankshaft and main bearing metal due to wear of crankshaft
fing the allowable value of crankshaft deflection
al region of torsional vibration rotatory speed.

ier case of removing the crankshaft downward by lifting the engine or removing the crankshaft up
&) g
 engine, fit the rope to the No.2 & 5 crank-pin parts, and remove the crankshaft verti-
lifting tool is optionally available.)

& measurement

flaws, improper contact and abnormal wear of the bearings.
rounded part of crank arms.

or looseness of balance weight clamping bolts.

the dimensions of bearings and check for uneven wear.

nt of crankshaft deflection

ing procedures, refer to the following:

‘m\kﬂ\
AR
<

bearing part, not only the correction and replacement o main bearing or
or hair cracks through measurement of the surface hardness and mag-

Should be HS 65 ~ 85.
Should not be detected.
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7-5. Timing Gear, Camshaft & Suc./Exh. Swing Arm
7-5-1. Timing Gear

Even under the condition of normal operation, there is a wear of gears. This may cause a pitching wear,
plucking and hair cracks on the tooth surface.

Besides, since the wear is related to noise and vi periodically check the lash of gears and con-

tact of tooth surface.

When Mng the timing gears, measure the backlash of gears, If the measurement exceeds the
value, repi the p gear of bearing with the new one.

A w mark Is stamped on the side of crank gear, idle gear A, idle gear B and cam gear. When assembling
the timing gears, set the No.1 (or No.6) cylinder at the B.D.C., and align the set marks.

Drawing 7-36. Timing Gear Set Marks Drawing 7-37. Cam Gear Disassembling Procedures

e ' : Governor
¢ ;J Gear | 5 ;’// Governor Driver
'\_r—l_" Gov. Drive Bevel Gear

Cam Gear

Tachometer Drive Coupling
Tachomelev Drive Shaft
Iole GearA
dle Gear B

!

L

A

[] |
5
5 | ]

|
|
y

'&imu'l\ed to the cam gear, and they are incorporated to the [

gear according to the following sequence with the cover of timing

, and remove the gur through the window of timing

.

PR

PSR T

*a

EEE g Y E PRy
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mmﬂnmddmm gear clamping bolt with the number stamped on
g the bolt into the gear. R 520 0
)\ gear clamping bolt, apply the seizure inhibitor ree-

horbiuwmmmmded part of the bolt, and then tighten the bolt to the

S A& B have been shrink fited |

Drawing 7-38. Idle Gears Di bling Proced
' Flwaeel
A0

Idie Gear
Mtg. Shaft

-

e
M

TR E R (NSNS I

idle gear mounting shaft support.
> gear mounting shaft toward the flywheel side.

m;ln wear of idle gear shaft bearing and mounting shaft, and measure the
n the all

bearing value, replace the bearing or mounting shaft.
1 idle gear assembly, replace the O-ring of the idle gear mounting shaft.

Drawing 7-39. Crank Gear Removing Procedures

crank gear, drill a hole Drilled Hole

of the gear, and drive a
loosen fitting, and

Crank gear, put it in the oil bath, and hear the bath to about 150 to 190 °c
for about 60 minutes, and then take it out of the bath. After that quickly
gear with a bumner or the like, otherwise the temperature will rise
of the and to d its gth. | . use of an oil




'

7-5-2. Camshaft

The fuel cam and suction and exhaust cams form a monoblock structure with the camshaft. The camshaft
is split in two at the bearing part between the No.3 & No.4 cylinders and coupled by reamer bolts.

If the engine installation site does not have space enough to extract the camshaft in one piece, split it, and
then draw out two parts from the engine.

Draw out the camshatft toward the front side (the side opposite to the flywheel).

1) Disassembly

Di ble the haft ing to the following procedures:

(1) Remove the bonnet, and then rocker arm shaft pedestal and push rod.

(2) Di the fuel injection pipe joint, and then remove the fuel injection pump and fuel injection
pump driver.

(3) Remove the suc./exh. swing arm.
For their removing procedures, refer to the following:

Chapter 7-5-3. Suc./Exh. Swing Arm (p.7-40)

(4) Remove the cooling water pump, fuel oil feed pump and fuel oil filter (together with its mount)
(5) Remove the gear case.

CAUTION

Lift the gear case up with rope. If the gear case falls, an accident may occur.

[ Since the gear case is positioned with two knock pins, jack it up with M12 bolts to remove it. |

(6) Remove the cam gears.
For their removing procedures, refer to the following:

(L1} Chapter 7-5-1, 1) Cam gear (p.7-37)

and excessive wear on the fuel, suction and exhaust cams and bearings.
nsions of camshaft bearing parts and bearings, and check the clearance between

bearing by press fitting it, a jig (jack) is necessary.

|

:
.
-
3
:
3
3
i
!
:
.



to that of ly, paying attention to the follow-

ng surfaces free from adherent foreign matters and lubricating oil. Then,

Mhobbmmmbhmamm

hummonw-mr pplying the (Three-Bond 1910 or its
\eir threaded part and bearing surface.

Drawing 7-41. Camshaft Bearing Press-fitting Procedures
Oil Hole Joint

P

. Swing Arm
m forcedly lubricates the roller pins by the swing arm system

arm shaft pedestal and push rods, and disassemble the swing arm assembly accord-
of cam case. Loosen the swing arm shaft clamping bolts, and remove the arm shaft

her as a set.
e circlips form the arm shatt with use of circlip pliers (P/#28190-000020), and then remove




Emm (Fuel Injection Pump&Pump Driver) yanman GNIBAIL-V

2) Checking &

servicing
(1) Check if the roller rotates unsmoothly (is catching) and for flaws on the outer periphery and one-sided
contact of rolier.(If any defect is detected, replace the swing arm with the new one by assembly.)

(2) Check for jolting of a push rod. Measure the dimensions of the arm shaft and arm shaft bearing, and if

nnmmmummwhHMw.mhammanonhearm
3) Reassembly

the suc./exh. swing arm assembly in the sequence reverse to disassembly
(1) Check for deformation or missing of collar of swing arm shaft clamping bolt holes
(2) Incorporate the swing arm shaft so that its set mark "R" is positioned on the right side

Screw the clamping bolts with the set mark "R" on the right side and with the set marl "L" on the left
side.

T 53

Do not make a mistake in this incorporation. If not incorporated properly, the lubricating oil passage is
shut, resulting in burnout of the arm shaft and roller pins.

(3) After having incorporated the rocker arm shaft pedestal, adjust the suc./exh. valve head clearance
For the adjustment procedures, refer to the following:

| Chapter 6, 6-3-6. Adjustment of Suc./Exh. Valve head clearance

7-6. Fuel Injection Pump & Pump Driver
7-8-1. Fuel Injection Pump

Pay full attention to handling of the fuel injection pump in its disassembly & reassembly since it has been
made precisely and even minute foreign matters and hit mark may cause it to be burnt out or its malfun-
cion.

Part No.
146673-92550
146673-92570
28150-080000
28150-060000

R ——



ve the fuel injection pump in the following sequence:

injection pipe jolnt. overﬂow oil pipe, fuel ol inlet pipe, fuel oil outlet pipe, and pinion
W.O Muﬂon only
,bs socket wrenched, Ioossnmefuelln;ocuonpumphgmemngnuhtownovewwm
2 hwnodon pump, paying attention to following points:

e to handle the plunger @ and barrel @ as a pair.
10 hmmoqual!zingvalvebody@ take care not to lose any parts of {

@
*
26206-120952 26206-120454
% a=A 146673-92900
Circlip N [ ] 0
® LS
® @—| - ! =j H
o
®
® 5 , ’
@ il 1]
g l li '
26706-120002
@

pump in the ascending sequence of numbers shown in Drawing 7-44.
the circlip (D with use of the pertinent exclusive tool. Then, remove the




7. _MAINTENANCE SERVICING (Fuel Injection Pump&Pump Driver) vanman SNISAL-V

Z)Mku&mofﬂnlhhcﬁonpump
Wash each part cieanly, and take care not to allow it to be rusted.

(1) Check if the spring of pressure equalizing valve @ is not broken.

) c;‘ﬁ:l if the mating surfaces of pressure equalizing valve body @ and barrel @ are free from blow-by
of fuel.

(3) Check for flaws or sludge stuck on the outer periphery of plunger @ .
(4) Clean the oil hole of barrel and pinion lub. oil hole of the pump body.
(5) If the tip part of deflector @ is dented by corrosion, replace it

(6) Replace each O-ring with the new one.

3) Reassembly
Rmbb the fuel injection pump in the sequence reverse to disassembly, paying attention to the fol-
lowing points:

Drawing 7-45. Pi E: ing Valve Parts Incorporating Sequence

Chamfered s

(1) After having incorporated each O-ring, make sure it is not warped.
(2) Apply the lubricating oil to the barrel, and incorporate it to the body.
(3) Incorporate the parts of pressure equalizing valve @ in the ascending sequence of numbers shown in
) 7-45.
me barrel clamping bolt and pressure equalizing valve body clamping bolt (D evenly in three
steps to the specified torque.
the set marks of rack @, pinion @ and plunger @ .

Drawing 7-46. Set Marks of Racks, Pinion & Plunger

Rack (red mark on the bottom land)
Pinion (notch on tooth crest)
Pinion (notch groove)

Plunger (punch marked)

‘pump, makes sure the rack moves smoothly.
7-43



n Pumpapun Diver) yssan  SRRERIURN"Y

roller system that forcedly lubricates the roller pin.
ricating the outer periphery of the roller is provided.

0 ‘ml\dmmpo.iﬁonmgbon.Anermat,mvamdﬁvufumeﬁn-
le it in the ascendi of numbers shown in Drawing 7-48.

Drawing 7-48. Pump Driver Disassembling Sequence

contact and flaws on the outer periphery of roller.
smoothly.

e in the body to check for clogging.

in Drawing 7-48. with new ones.

n pump driver, paying attention to the following points:
he body with that on the tappet ® .
ier @ with its notch part facing the operating side.
adjusting bolt @ , and incorporate it in position.
pump, adjust the injection timing to the specified timing.
justing procedures, refer to the following:

it of Fuel Injection Timing (p.6-12)

7-44




;= ——--——..__  Spline Coupling

Governor Mount

L]

ce of numbers shown in Drawing 7-49A.

parts @ thru ® to the gear side.
the spline coupling to the governor side.
-)

R

if jolting is not excessive. J




(Governor & Governor Gear)

ngs every 8,000 to 10,000 hours even if their appearance is free from abnormality.

he ball bearings @ & D to the driving shaft, press fit them, applying the load to
bearings.

Brnor gear in the sequence reverse to disassembly.

governor gear, and check the backlash of the bevel gear.

~

Item of imp: for di bly & bly

Replace the ball bearing of governor driving gear with the new one by 6,000 ~ 8,000 hours of opera-

~tion (about two years) or when they are resulted in abnormal wear.

%ﬂﬁm of attaching the driving gear, confirm the backlash of bevel gear, and adjust the backlash

by regulating the number of shims of bevel gear boss part.

(3)/ time of attaching the govemnor, check to see that there is no forcing to fitting of governor shaft
cklash of spur gears (A) and (B) should be 0.1 ~ 0.15mm. (Approximately 98 ~ 118N-m (10 ~

is suggested for spur gear (A) tightening torque.)

on to the direction of oil seal. (The correct direction is that the oil seal faces downward.)

Drawing 7-49B. Type SG Governor Driver

Spur Gear (A)




T WMM& Governor Gear) vanmar GNISAL-V

7-7-3. Coupling Adjustment of Governor

1prop: pling of the go and fuel injection pump may adversely affect the performances of gov-
emor, disable the engine from stopping and cause the rotational speed to rise excessively. After having

serviced or replaced the fuel injection pump and/or governor, adjust this coupling according to the following
sequence.

(1) Check if the clearance between the cou,
is not excessive.

(2) Set the start/stop lever in the STOP position.

(3) Make the rack scales of fuel inj
of graduation 9 to 10.

(At this time, also make sure the first lever moves smoothly.)

pling rod and the connecting pin on both ends od coupling rod

ection pumps of all cylinders set to the same position within the range

Drawing 7-50. Fuel Injection Pump Rack Adjusting Procedures

Injection Volume
Decrease - Increase

ot W g Lot B
Gl A . 82184




ing bolt so that the distance between the center of the 1st
g rod becomes about 95mm.
ever coupling bolt.
the govemor output shaft end, fully turn the shaft in the fuel
set the pointer at the FUEL "0" indication.
hhgmmoutpmshaﬂ.(Loosmmegovsmorbverlockbdtm

g

@ governor lever. (The governor lever has four holes. Connect the cou-

ole as before di bly.)

into the governor output shaft end, set the pointer to the FUEL *1" indica-
lever lock bolt.

s of coupling rod are not twisted.

the star/stop lever in the START and STOP positions, and make sure each rack
graduation 13 (non-injection position) of a less (within the range of graduation 9
 lever is set in the STOP position.

'ump, Lub. Oil Pressure Regulating Valve & Lub. Oil Cooler

@ gear pump of which body is built in inco

rporates with a pressure regulating
. The pump gear and shaft are shrink fitted.

d holes @ and jacking up the pump.

})mk pins. Remove the pump by fitting the pump mounting bolts to the

| pump
nd disassemble the pump.

Fitthe (M12 X 1.75) bolt at the part ® of the drivin
tightening nut. et




Lub. Oil Pump & Lub. Oil Press. Reglat Vaive) yanmam GNIBAL-V

euum oil pressure regulating valve & safety valve
: M /\ CAUTION
“W:Qmﬂhm out from the safety valve and/of pressure regulating valve in dis-
- Disassemble the pressure regulating valve after loosening the pressure adjusting bolt

D g 7-53. P R g Valve & Safety Valve

——

2) Checking & servicing

[ Pump body & pump gear ]

(1) Check for flaws and seizure on the tooth surface and side of the pump gear.

(2) Check for flaws and seizure on the pump gear shaft and gear shaft bearing.

the clearance between the pump gear and the pump body at the bearing part. If the mea-
‘exceeds the allowable value, replace either part whichever is worn more than the other

!




| ing are not included in the dard provision of

hdm.mmomwebmmmudj,@&@mmw |

rs from the i g seats and connect a hose with each seat. Then,

ished cleaning, drain the cleaning solution, and return the baffie plates and round cov-
r condition.

Drawing 7-54. Chemical Cleaning P di

Thermostatic Valve

Lub. Ol Strainer -1




GNISAL-V

3) Checking & servicing :
(1) For checking and servicing of lub. oil strainer and lub. oil thermostatic valve, refer to the foliowings:

[CL])Lub. oil strainer: Chapter 6, 6-3-12 (p.6-27)
Thermostatic valve: Chapter 6, 6-3-8 (p.6-20)

(2) Clean the pipe on the cooling water side and lubricating oil side of cooling water pipe assembly.

© Descale the pipe on the cooling water side with a long-handle brush.
O For the pipe on the lubricating oil side, cleaning combining washing with such a sludge cleaning
agent as Neos and cleaning with steam is appropriate. &

(3) Replace the O-rings at the cooling water inlet and outlet side covers with new ones.

4) Reassembly

Reassemble the lub.oil cooler in the sequence reverse to disassembly, paying attention to the following

points:

(1) Align the set marks of cooling water pipe assembly and lub. oil cooler body when incorporating the
pipe assembly to the cooler body.

Drawing 7-55. Set Marks (on The Cooling Water Outlet Side)

Tube e

B
-
+
I
£
2
n
2
e
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Ipmm‘l‘hooﬂydmum‘ the high rature water
side is the direction of cooling water inlet and outlet. The impeller is
tightening.
N r and that of impeller tightening nut are h ‘.MM
the cooling water pump, be careful of the ing/tightening di .

pump in the ascending sequence of numbers shown in Drawing 7-56. Remove the
se of the specified exclusive tool (P/#146673-92750).

Drawing 7-56. Cooling Water Pump
Casing
Impeller Attaching/Detaching Procedure

Exclusive Tool
Incorporation  Disassembly

i,

°

©

& @ that are press-fitted to the shaft @ together with the shaft.

between the impeller ® and casing. If the measurement exceeds the allow-
part whichever is worn more than the other.
mechanical seal @ and oil seal @ .

corporating direction. I

8,000 to 10,000 hours even if their appearance is free from abnormality.

o the shaft, apply the load on the inner race of the bearing. I

g water pump in the sequence to di bly, paying att to the fol-

be careful not to flaw the lip of oil seal.
tightening nut @ to the specified torque.

7-52




7._MAINTENANCE SERVICING (Fuel Oil Feed Pump) YANMAR GNIBAIL-v

7-10. Fuel Oil Feed Pump
mwmhedmpisugwpm.Thepunmmmm:dﬂvmathaﬂsidearecoupled to the shaft
through a spline.

1) Disassembly

Disassemble the pump in the shown in Drawing 7-57.

Drawing 7-57. Fuel Oil Feed Pump
q @

B e Qil Seal Incorporating
Direction

Pump Body
Spline
2) Checking & servicing
(1) Check the contact of the spline fitting part of driving shaft ® and pump gear @ . If the clearance

is too large, replace either part Wwhichever is worn more than the other.
mﬂm shaft ® that make contact with its oil seals @ &® . Then, if the wear is sub-
the shaft.

(play)

e the oil seals.

e different parts. Do not make a mistake in their incorporating position and ‘

RN

8,000 to 10,000 hours even if their appearance is free from abnormality.

@

I

ohd

13 pEgsessy

S



| feed pump in the sequ to di bly, pay attention to the following

the shaft, be careful not to flaw the lip of oil lip seals.

d uniform film of liquid packing (Three-Bond TB 1201 or its equivalent) on the mating
> cover (D and pump body.

of the packing after clamping must be 0.02mm or less.)

e of spacer @ for oil seal with the over flow oil take-off hole of the body.

d washer @ with the new one every time the fuel oil feed pump is disassembled.

on/Exhaust System

t Air Cooler
cooler is a plate finned box structure. It incorp a duct integrated with the boost air inlet
and its connection parts are equipped with V-ring packing.

cing the boost air cooler, detach the V-ring on the boost air inlet side, and then remove the
with the duct.

Drawing 7-59. Boost Air Cooler
Water Return Cover

7-60. Boost Air Inlet Side V-ring Removing Procedures
Packing Housing

Detaching/Attaching Plate




b

(Suc. & Exh. System/Air Cooler) VAR

_Yanmar _ENIBAL-v
ﬁ S
mt? boost air cooler, m&q its parts according to the following sequence
Exclusive Tool Description Part No.
‘;‘M (V-ring) detaching/attaching tool 146673-92800
Eyebolt (M12) 26610-12000
(2) Remove the boost air cooler

thermal insulating plate, thermometer, cooling water pipe and so forth
(S)Rerm'hev-mlgontheboonairinlatslde.

(4)Fi!anly-bollonthatopoiduct. hold the duct with rope,

and remove it toward the non-operating side
(5) R the duct g to the following procedures:

v Carefully disassembie the boost air cooler so as not to flaw the V-ring incorporated part, otherwise |
this causes a boost air leak.

@ Invert the boost air cooler so that the cooling water inlet and outlet caps face upward.
()] 5 the duct mounting bolts, fit an eyebolt to the cooler, life the cooler, and then remove the duct

2) Checking & l |
Clean the air side (plate fin) with steam or soak it in the cleaning fiuid, blow the compressed air
it, and finally wash it in water.

ing p or their equivalents. |

r return cover on the cooling water side. Then, clean the cooler interior, brushing

 inner surface of the duct and inner surface of the cooler side plate. If the
ir it with the following paint.

e reverse to disassembly, paying attention to the follow-

the cylinder block. After mounting the boost air cooler




i im-rw use of a lifting use of a lifting eyebolt (P/#26610-100002) and

s u'\hld while checking whether the steady rest and the clamping bolts are not
Drawing 7-61. Exh

to confuse stainless steel bolts and nuts of exhaust manifold, expansion joint and
those made of other material for clamping these parts.

re inhibitor to each bolt or nut, and then tighten it.
< stamped on the flange of the expansion joint, fit it in the proper incorporating direc-
the mark.

fitted in the reverse direction, carbon is entrapped in the clearance, causing the
broken in a shorter period.

Drawing 7-62. Exh E Joint

S

g of the turbocharger, refer to the operation manual separately provided for

Expansion Joint Mark

Hawhn

is provided with the boost air and lubricating oil passages. After having
over the ports of boost air and lubricating oil passages to prevent foreign
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’ 7-12. Air Motor

Refer to the attached Service Manual for Engine Air Starters (Model 45M).
Restrict disassembly and repairs of the air motor to disassembly, checking and the following parts replace-
ment of the air inlet housing and the spool valve.

® O-rings of the spool valve and theairinhthouu’ng

® Starting solenoid valve

o Control module

© Pilot air hose

1) Disassembly (of the spool vaive)
After removing the air motor, disassemble it in the ascending sequence of numbers given in Drawing 7-64

(—A X
When unscrewing a bolt @ used to fasten the nozzle valve seat ®) to the inlet housing, be careful so :
that the spool valve does not spring out. |

w Drawing 7-63. Spool Valve Disassembling Procedures
® Spool Valve  ® Air Inlet Housing

surface and the seat face of the spool valve if they are not flawed not the foreign
n bittern in.

seat if the seat face and nozzle part are not damaged.

s with the new ones.

in the sequence reverse to disassembly, paying attention to the following

oo
urface of the spool valve.
part of the elbow @ of pilot air hose to that the air does not leak from

. SNy

v

10 MEYISHs

S
[ gy

4



hmwdmmhewtmmdmmm

ced or removed, be sure to adjust the clearance.

nt .mm is found poor, the rotational speed may not be detected, and the
ctive device may not actuate.

M of the pickup so that the clearance between the pickup tip and the outer periph-

fing gear becomes 1.4 to 2.1 mm.

pickup so that its tip contacts the outer periphery of the flywheel ring gear, and then
110 1.5tum.) P

Drawing 7-64. El ic Pickup M ing Pr

Electromagnetic Pickup
|

Fiywheel Ring gear ">

<
14~21mm

>

7-58




7. _MAINTENANCE SERVICING (Stopping Air Piston) YANmAR GNISAL-v
7-14. Stopping Air Piston

This piston purports to stop the engine when the protective device actuates and in case of remote
s‘opping.mdboontrolﬂnlim’edionvolumewhenengineisstaﬂedup.
®, ©: stopping (to stop supply of fuel oil) air piston.

®: fuel injection volume controling air piston. !
&y

\
Do not disassemble adjustment nut and adjust bolt in the case where parts replacement is not [
needed [

The stroke of the piston has been properly adjusted prior to shipment from out factory, do not readjust it

When parts replacement is needed, do so with attention paid to the following: \

Measure the dimension L1, L2 when disassembly is needed, and set it in the same dimension as the |

measured L1, L2 when reassembling this air piston. ; 1

1) Disassembly
v Disassemble the air piston in the ascending sequence of numbers given in Drawing 7-65

Drawing 7-65. Stopping Air Piston

Weos ] ®

A H 6=

i

Adjust Nut

L,

reverse to disassembly.
oil or lithium series grease to its sliding part.

ry three months. ]
and confirm the movement of the sopping air piston
o
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8. PRINCIPAL DIMENSIONS & PART MASS FOR DISASSEMBLY & SERVICING

Exh. Manifold

1150

1115

m&i.WMMWGMdng

Mw:.ouu Center of Cylinder Dismantling to the Operating Side

=

[Unit: mm)

8 -—-I
i Piston Cyl. Liner  Cyll. Head
. ¢ 1

Center of Camshaft : § 15| oy
X e
Center of Crankshaft G S 30° |
Center of Tuming Gear— | Tuming Bar '
i I
Dit tiing to the Frontal End Dismantling to the Rear End
Dismantling to the Frontal End Dismantling to the Rear End

1896 ———

1622

Center of No.6 Cyl.




part, use rope and liting gear and hook that can withstand the can withstand the

(*) in the following table, use the

g any of the parts p
tool.

fixed with an

Unit: kg]

6N18L

B6N18AL

105

42

300

Incl. the casing

162

Incl. the strainer & thermostatic valve

63

145

16

18

41 X2

15

&

N

200

1,496

Incl. the balance weight

3|8

&z

Incl. ring gear







(O] l:.mm Specified,apply lub.oil on the thread and bearing surface, and then tightening a
or nut.

(2) On the parts prefixed with astar (% ) in the following tables, a match mark is stamped. However.
when tightening any of these parts, do not refer to the macth mark but tighten it to the specified f
torque, specified tightening angle or specified hydraulic pressure.

Seew Face-to-Face

2 Width of Specific Hydraulic
P.tw Dia x BAlIE Pressure > Remarks
Pitch (mm) MPa (kgf/cm?) 1 4
M33 x 2.0 Round 58.8 = 0.5(600 = 5) £
M33 x 2.0 Round 58.8 * 0.5(600 = 5)

Face-to-Face Seating Specified
Width of Tightening | Tightening Rémitks
Bolt/Nut Torque Angle

(mm) N-m (kgf-m) (deg.)

*i5] = 49(5) 1203 |

49(5) 8013




(Torque Tightening)

TORQUES OF MAXOREOLTS __ vanman SNIBUAIL-W

thread and bearing su

a flywheel clamping bot or fuel injection valve nozzle sieeve, apply Protec gease
a camshaft eoui)ling nut, apply seizure inhibitor (Three-Bond 1910 or its equiva-
rface.

with an asterisk (*) in the following table are provided with an exclusive tool,

a part with a torque wrench to the specified torque.

~

=
Screw Dia. Fac&;g‘-F?ce Tightening Torque
4 Ol
X Pitch | goNut (mm) | N-m | (kgf-m)
M12x1.75 19 59 ~ 69 8~7
M16 X 1.5 24 186~ 206| 19 ~ 21
M22 X 1.5 2 157 ~ 167| 16 ~ 17 |Engine Using MDO
M30 X 1.5 > 245~ 265| 25 ~ 26 |Engine Using HFO
M10 X 1.5 17 39~44 | 4~45
M28 x 1.5 27 167 ~176| 17 ~ 18
M33 x 1.5 41 47 ~ 51 |48~52
6
M8 X 1.25 (hex. socket) =9 *
8
M10 X 1.5 (hex. socket) 69 %
M12X1.75 19 74~83 |75~85
8
M10 X 1.5 ey socket) | 54 ~ 59 |55~ 6.0
8
M10 X 1.5| (o socket) | 54~ 59 5.5~ 6.0
M20 X 1.5 32 49~ 59 |50~6.0
M22 x 1.5 30 196 ~245| 20 ~ 25
M12Xx1.25 17 88~98 | 9~ 10 |U-nut
Tightening together
M14 X 15 19 137 ~157| 14 ~ 16 W%lhchng er driv-
ing disk
M16 X 1.5 24 118~ 127| 12 ~ 14
M12x1.75 19 59~69 | 6~7
M16 X 1.5 24 64 ~ 74 |65 ~ 7.5 |Left hand screw
round socket
M22 X 25| 4 ooints . | 137~ 157| 14 ~ 16 |Left hand screw
M24 x 2.0 36 235~ 255| 24 ~ 26
M16 x 1.5 24 118 ~137| 12~ 14
M22 x 1.5 32 343 ~ 382 35 ~ 39
M20 x 1.5 24 510~ 569( 52 ~ 58
M12 % 1.75 19 59~69 | 6~7
M12X%1.75 19 59~69 | 6~7
M24 x 2.0 36 157 ~177| 16 ~ 18
M16 X 1.5 24 118~ 137| 12 ~ 14




9 TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS

Bl RSNG|

YANMAR

(2) Tighten a part whose
in the following table.
(3) The following table is

9-4. General Bolts
e

(1) Tighten any boilts other than the major ones according to the following table
clamping section is made of aluminum, tighten it to 80% of the torque shown

SNIBAL-Vv

-

applicable only to the boits whose Part No. (an 11-digit numeral) shown in the
attached Parts List consists of 2 at its first place and 2, 5 or 6 at its fifth place

- e o LRI
Screw Dia. Y Face-to-Face Tightening Torque
x { Widthof BotNut — R
Pitch (mm) | (mm) N-m (kgf-m)
M6 x 1.0 10 Tﬂ“ (1 0T1 2) (B
M8 x 125 13 R Ry e
' M10 x 1.5 17 44 ~ 54 —75_’* 5.5)
M12 x 1.75 19 78 ~ 98 (8 ~10)
M14 x 1.5 22 123 ~ 162 (12.5 ~ 15.5) i
M16 x 15 24 206 ~ 245 (21 ~ 25)
M16 x 2.0 24 206 ~ 245 (21 ~ 25)

9-3

1

S014 poyelly
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10. Clearances & Wear Limits of Major Parts




10, CLEARANCES & WEAR LIMITS OF MAJOR PARTS

YANMAR GNISAL-V

10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS

(Unit in mm)
£ Dimension c.fd i e
Sketch rénce | Aliowance | Limitof
: Normal | Tolerance Tme Clearance Parts
gl.t"\or dia. of cylinder upper +0.029 +0
0 1=0. !
Guter dia. of cylinder hiner 6248 e MOE,| A1=025
upper part 0.110 02
Inner dia. of cylinder lower +0.029
&m of cylinder o222 |2 A2e0020 | oy, | 9P
. of cylinder liner ~ .
5 Hawer part 0088 onig e
£ |Inner dia. of cylinder lower
e *8-029 B=0.015 ke d
£ |Outer dia. of cylinder liner w218, <00 8=0.2
dess o
L]
g Top clearance 20 |zo20 {8 I c2s =
& |Inner dia. of protection ring $178 | %005 [ o o0e +0.8
Outer dia. of piston head 6177025 | = 0.02 ~ 1.045 ‘ o
+04
Inner dia. of cylinder liner ¢180 | *0-030 deflection
0 £=0.093 e
Bkt EDS 0.2
| Outer dia. of piston skir part 179892 | +0.015 02
: thick. of
rhiypalidagny = F=65 | 015 = - *
R F -
. of oil ring F=50 | 025 - - 47
 fing, No.1 e iNod . -02
% h 45 «i = G=0.110 G:‘-, =
i .46, | SR 03
.018:1!8 No.2 No.2 £
40 oo 6=0.088 G04
oot ~0.100 : +03
0010
02
-0.030  |H=0.030
L S ~boas] 04 =
+0.020 s
+0.100
SN0 | 50000 +0.17
J=0.25
0 ~0.113 005
0.013 3
®75
+0.045 +0.15
+0.030 |K=0.030 :
K=0.15
0 ~ 0.058 0.15
Y -0.013 :

the new onie when its plated layer is worn out and base metal begins to be
face is gone.

he
',.

SYIelly

- duiy Y



(Unit in mm)
Dimension Std
- Allywa:hce ul..Jsaitgev
il imi
Normal | Tolerance “5%':‘2""9 Claarance | Farg
5% 047
- > Y=0.072 _ ¥
3 ®120 g —nter] YeEElL 3
3 - 0 1‘ +0.17
datum part . :g;g “ o
: \ 6 ! 2=0200 |
7 i1 ~ 040} AWR
9 % / +0.05 o
Outer dia. of camshaft ™5 s -0.072
intermediate part 0,107 0.17
Inner dia. of camshatt inter- : #120 F(iorﬁ g7| @=03
q mediate part bearing b ap ! +0.17
Outer dia. of lub. oil pump -0.040
shaft 0.053  |p=0.040 -
Inner dia. of lub. oil pum $30 ~p074| - D02
b - P +0.021 - i
Clearance betw. pump L b +0.046
§ ot bomical :rc—‘ o €=0.200 ]
2 === 672 < N one | o3
Outer dia. of e )
_5; GPRE = e -0.250 o
=" [ eN18L
Width of pump case L 6N.1,78AL +0.046 4
66 d=0.060 P
4 bel mountng =013s]
2 cupingspes | () 060
; quma-r 6N18L | -0.090 -
013
0.18 5 i
e1&
: 694 =0.78 <hs
i e 10
+8gg +1.0
-0.020
0.1
-0.041
625 .| bo2
*g-°21 +0.1
000.025 2
¢=0.080
o e ] 0% i
-0.105 )
+0.018 d=0.1 0
R 0 ~02
-0.016 packing -
-0.034 =002




& WEAR LIMITS OF MAJOR PARTS vanman GNIBAL-V

(Unit in mm)
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11. Troubleshooting & Countermeasures




11.  TROUBLESHOOTING & COUNTERMEASURES vanman GNIBAL-V

11. TROUBLESHOOTING & COUNTERMEASURE-S“~

The causes of abnormalities and troubles are diverse, and they break out from compsite factors
[ Catching a change in running performance and referring to the record of maintenance and servicing
; date and the history of part replacement, locate the cause early and take the proper countermea-
; sures.

11-1. Starting Failure
1) Flywheel not turned.
2) Flywheel turned, but ignition not taken place.
11-2. Rotational Speed Dropped Spontaneously.
11-3. Output of Each Cylinder not in Unifomity. (Dispersion of the maximum combustion pressure
and exhaust temperature is large among cylinders.)
Y 11-4. Bad Color of Exhaust Gas
% 11-5. Lub. Oil Pressure Dropped below the Specified Pressure
11-6. Unusual Sounds Heard (Knocking Occurred) During Operation
11-7. Cooling Water Temperature Too High
11-8. Exhaust Temperatures of All the Cylinders Too High
. Engine Stopped Suddenly

11=1 (Volume:Bpages)
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Countermeasure

drop of air motor battery
ction of air motor pilot solenoid valve

1 disengagement switch actuated.

Fill the starting air tank with air.
Disengage the turning gear.

Charge the battery.

| Press the manual starting push button to
| start the engine.

Set the start / stop lever at the RUN posi-
ton

Warm up the engine or change the cur-
rent lub. oil with a low-viscosity one.

Check and repair the piston and cylinder
liner, or replace them.

Check and repair the pertinent main
bearing or camshaft or camshaft bearing,

or replace it.

|

Countermeasure

Supply the fuel to the fuel tank.

Check the opening and closing status of
each valve.

Clean the filter.

Check and repair the pump.

Check and repair each joint, then bleed
ar.

Check and repair the air piston.

Check and repair the plunger or plunger
guide, or replace it.

Replace the plunger.

Overhaul and check the pump.

Check and repair the needle, or replace |

it.
Replace the nozzle spring.
Regulate the pressure.

Check and clean the mating surfaces of
nozzle and body, or replace the nozzle.
Replace the high-pressure fuel pipe, or
correct clamping.

Check and repair the governor, or
replace it.

Adjust the valve head clearance.
Grind or replace the valve.
Grind or replace the valve seat.

|Use a high- qualty fuel of.
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11-2. Rotational Speed Dropped Spontaneously

Cause Countermeasure [
(1) Clogging of fuel oil filter Clean the filter. |
(2) Seizure of moving part (piston, main bearing or tur- Check and repair the pertinent moving | g

bocharger) part, of replace it.
(3) Air mixed in fuel oil pipe system Check and repair the fuel oil pipe system, '
then bleed air.
(4) Moisture content in fuel oil Drain the filter, tank, etc. {
(5) Defect of fuel injection pump | Check and repair the pump, or replace it |
(6) Defect of fuel injection valve Check and adjust the valve, or replace it.
(7) Maifunction of governor | Check and adjust the governor, or {
| replace it.

11-3. Output of Each Cylinder not in Uniformity. (Dispersion of the
maximum combustion pressure and exhaust temperature is large
among cylinders.)

Cause C ire
Q (1) Air mixed in fuel oil pipe system Check and repair the fuel oil pipe system,
then bleed air.
(2) Moisture content in fuel oil Drain the filter, tank, etc. [

(3) Fuel injection volume not in uniformity among cylin- 1
ders {
1.\ i ition of fuel

jection pump racks | Check the position of fuel injection pump

racks, then adjust it.

2.Sticking or wear of fuel injection pump plunger Check and repair the plunger, or replace

it.

3.Defect of fuel injection valve Check and repair the valve, or replace it.

4.Looseness or damage of fuel injection pipe Check and repair the pipe, or replace it.

5.Stich ing of suction / exhaust valve or damage of | Check and repair the pertinent valve or
suction / exhaust valve seat valve seat, or replace it.

W“ cam, or damage of suction /|Check the fuel cam or suction / exhaust

cam, then repair it, of replace it.

st

Countermeasure
¥ Check and adjust the timing.
(fuel injection pressure | Check the valve, then regulate the pres-
: sure, or replace it.
Check the pump, then repair it, or
b replace the pertinent valve sect.
% 1 exhaust valve | Adjust or correct the clearance, or
ge of suction / exhaust | replace the pertinent valve sect.

Overhaul the suction / exhaust valve, and
then correct it.

Replace the camshaft.

Wash the filter.
Overhaul and wash the turbocharger /
biower.

of | Overhaul and clean the air cooler.

Use a high-quality fuel oil.
Reduce the ioad.
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Countermeasure

pipe and cylinder block oil

. il strainer
ce of crankshaft bearing

nhamyvalve
h temperature of lub. oil
of cooling water volume

Mbya (gas leak) into the crank-

of piston of lub. oil thermostatic valve
of its element

Check and repair the lub. oil pipe and
each oil hole plug.

Overhaul and clean the strainer.
Check the clearance, then replace the
metal.

Check the valve and bolt, then repair or
adjust the pertinent part.

Check the valve and bolt, then repair it.

Check the cooling water pump.
Check the cooler, then over haul and
clean it.

Check the piston rings and cylinder
liner.

Check the piston and element, then
repair or replace the pertinent part.
Replenish the lub. oil.

Cause

Countermeasure

ce of bearing of crankshaft of

of suction / exhaust valve

ose

of fuel injection timing

Check the clearance, then replace the
pertinent bearing.

Check the connecting rod and bolts,
then retighten the bolts or replace
them.

Check the bolts, then retighten them,
or replace them.

Check the clearance and bolt, then
adjust the clearance.

Check the timing, then adjust it.

Check and repair the pump, or replace
it.

Check and repair the valve, then adjust
it.

Check and adjust the gear or its bear-
ing, or replace it.

e Too High

Countermeasure

Check and repair the cooling water
pump.

Check or replace the thermostatic
valve.

i

re Dropped below the Specified Pressure.
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11-8. Exhaust Temperatures of All the Cylinders Too High

Cause

Countermeasure

(HBoom:irbmperanntoougn
;ﬁwwmmmmmm

2.Shortage of boost air cooler cooling water vol-
ume

3.Fouling of boost air cooler (cooling water side &
air side)

4.Engine room internal temperature too high

(2) Boost air pressure too high
1.Clogging of turbocharger filter
2.Clogging of boost air cooler (air side)
3.Fouling of turbocharger (turbine side & blower
side) or its damage
4.Rise of back pressure at exhaust port

5.Engine room put under a negative pressure

(3) Unsuitable properties of fuel oil

(4) Overload

Check the cooling water system, and
lower the cooling water temperature to
the specified range.

Check and repair the cooling water |
pump.

Overhaul and wash the cooler.

Check and service the engine room |
ventilation equipment.

Wash the filter.

Overhaul and wash the cooler.

Wash the blower side or overhaul and
wash the turbocharger, or replace it
Check and clean the exhaust manifold
and exhaust pipe.

Check and service the engine room
ventilation equipment.

Judging from the property analysis |
results, change the fuel oil if necessary. |

Reduce the load.

11-9. Engine Stopped Suddenly

(2) Governor or governor gear

Cause Countermeasure |
(1) Protective device switched on [
1.0verspeed ] Check the switch, then repair the
2.Lub. oil pressure drop defective part. If necessary, replace
3.Temperature rise of cooling water excessive the pertinent part.
Check the governor and governor gear,

then repair or replace the pertinent
part.

Replenish the fuel oil.

Bleed air from the filter and oil pipe.
Overhaul and clean the filter.

Check and repair the pertinent part, or

replace it.

.
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PARTSLIST

BEW

T DB R RBR W O 5 Meda TRtk
LTHY 38, FER2LEBSES 22 WS
SEBBVET, TOkD, BEALELBE
BHFETTY, B&4H- BLES WELH

OER) 3 X UMBARGEES +WED > T R/E

Y OPUR—BRRERE A~ T A,

B EXRFCLERRRER

Request

Though this Parts List has been edited to
serve also as the appended figures of the
pertinent. Opefation Manual, any Part No.
thereof is subject to a chamge without notice.
Consequently, when you ate in need of a
particular Part, kindly place your order of that
Partwuth your nearest YANMAR Parts Selling
Agent, writing clearly Model and Mfg. No. of
your engine together with Part Name and Part
No. of the Part in demand.

Example of item & indication necessary at the
time of ordering Yanmar engine parts.

RBEF(ER) 1 6N18AL-DV Engine Model 6N18AL-DV
i E RS F 5 3701FSF Engine Mfg. No. 3701FSF
B & £ ERbATE Part Name Piston Ass’y
® & F B 7146674-22011 Part No. 746674-22011
% E 2 K R 1 set Q’ty Req’d 1 set
INDEX

Fig 1 CYLINDER HEAD ASS'Y

Fig 2 VALVE ROTATOR ASS’Y

Fig 3 INDICATOR COCK ASS’Y

Fig 4 VALVE MECHANISM

Fig 5-1 CYLINDER BLOCK SIDE COVER ASS'Y

Fig 5-2 (CYLINDER BLOCK SIDE COVER ASS’Y,

with lub. oil filler
Fig 5-3 CYLINDER BLOCK SIDE COVER ASS'Y,
with safety valve

Fig 6 CYLINDER LINER ASS’Y

Fig 7 MAIN BEARING ASS'Y

Fig 8  TURNING DEVICE

Fig 9  PLATFORM ASS'Y

Fig10  CAMSHAFT & BUSH ASS'Y

Fig 11 CAMSHAFT & LUB. OIL PUMP DRIVING

IDLE GEAR ASS'Y

EN18(AL-V



Fig 12
Fig 13
Fig 14
Fig 15
Figl6-1

Figl6-2

Figl6-3
Figl6—4

Fig 17
Figl8-1

Fig18-2

Figl8-3
’Fig 19

Fig 20

Fig21-1
Fig21-2
Fig21-3
Fig21-4

Fig22-1

Fig22-1

Fig23-1
Fig23-2

Fig23-3

COOLING WATER PUMP DRIVING
GEAR ASS’Y e

TACHOMETER DRIVING DEVICE ASS'y

AIR COOLER ASS’Y,
YPC-37 type

AIR COOLER CASING ASS’Y
TURBOCHAGER & EXHAUST GAS OUTLET
PIPE ASS'Y,

equipped with RH133-Y type
TURBOCHAGER & EXHAUST GAS OUTLET PIPE
ASS'Y,

equipped with RH143-Y type

TURBOCHAGER BLOWER WASHER,
RH133-Y type

TURBOCHAGER BLOWER WASHER,
RH143-Y type

EXHAUST MANIFOLD ASS’Y

CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & side bearinng spec.
CRANKSHAFT & FLYWHEEL ASS’Y,
direct coupling & both side bearinng spec.

CRANKSHAFT & FLYWHEEL ASS’Y,
bell mounting spec.
PISTON & CONNECTING ROD ASS’Y

LUBRICATING OIL PUMP ASS’Y

LUBRICATING OIL COOLER ASS’Y,

sea water spec.

LUBRICATING OIL COOLER ASS’Y,

(fresh water spec.)

LUBRICATING OIL COOLER ASS’Y,

coolong of 1 line system

LUBRICATING OIL COOLER ASS’Y,

cooling of Illines system

LUBRICATING OIL PRESSURE REGULATING
VALVE ASS’Y,

priming line of low pressure type
LUBRICATING OIL PRESSURE REGULATING
VALVE ASS'Y,

priming line of high pressure type
LUBRICATING OIL STRAINER ASS'Y,
notch—wire type

LUBRICATING OIL STRAINER ASS’Y,

paper element type for

[Front side non-driving for separate spec.]

LUBRICATING OIL STRAINER ASS’Y,
paper element type for turbocharger
[Front side driving for separate spec.]

6N18(AL-V



fHR24-1 JSAZLE{t# / GF2
RS

HR24-2 WHM A SZLBIEN / GF2
B EOR) [FEREIERS L]

E24-3 WM A2 UBER / GF2
WERLK) [RERES ]

WM A2 LEEM / ROCS
B GEALR, CHMER)

TR M A SZTLBER / ROCS
B GROR)

gﬂwwu:l.mm / FM200

WMWY —exyoMEE
BeMiEEE

BMERIUHN DA
(R R H8)

RN 7 E =2 M
(CHM{EER)

WEER
s BRARMANTE

Fig24-1

Fig24-3

Fig25-1

Fig25-2

Fig25-3

Fig 26

Fig27-1
Fig27-2

Fig 28

Fig29-1
Fig29-2

LUBRICATING OIL BY-PASS STRAINER/GF2
centrifugal type of marine deisel oil spec.
LUBRICATING OIL BY-PASS STRAINER
STSTEM

/GF2]TYPE. centrifugal type [Direct coupling
spec.

LUBRICATING OIL BY-PASS STRAINER
STSTEM

/GF2 TYPE, centrifugal type [Bell mounting
coupling spec. ]

LUBRICATING OIL BY-PASS
STRAINER/ROCS TYPE,

centrifugal type of heavy fuel oil spec.
LUBRICATING OIL BY-PASS STRAINER
STSTEM

/ROCS5 TYPE, centrifugal type
LLUBRICATING OIL BY-PASS STRAINER
STSTEM/FM200 TYPE, centrifugal type

LUBRICATING OIL THERMOSTAT ASS’Y,

LDIP STICK ASS’Y

DIP STICK & OIL FILLER ASS’Y,
bell mounting coupling spec.

FUEL INJECTION PUMP PINION FEED OIL
PIPE ASS’Y,

heavy fuel oil spec.

LUBRICATING OIL PIPE SYSTEM

LUBRICATING OIL PIPE SYSTEM, turbo—

charger
[Front side non—driving for separate spec.}

LUBRICATING OIL PIPE SYSTEM, turbo—

charger
[Front side driving for separate spec.]

LUBRICATING OIL PIPE SYSTEM,
by-pass strainer GF2 & ROC5 TYPE

AIR VENT PIPE, lubricating oil cooler
LUBRICATING OIL PIPE SYSTEM,
LUBRICATING OIL PIPE,

e
LUBRICATING OIL RETURN PIPE

LUBRICATING OIL PIPE SYSTEM,
by-pass strainer FM200 TYPE

COOLING WATER PUMP ASS'Y, standard
type

HOT WATER LINE PUMP,

standard type

COLD WATER LINE PUMP,

standard type

6N18(AL-V



Fig30-2

COOLING WATER PUMP ASS’Y,
option type

Figd0-2a) HOT WATER LINE PUMP, option type
Fig30-2b) COLD WATER LINE PUMP, option type
Fig30-2 COOLING WATER PUMP ASS’Y,
option type
Figd0-2a) HOT WATER LINE PUMP, option type
Figd0-2b) COLD WATER LINE PUMP, option type
Fig31 COOLING WATER BY-PASS VALVE ASS’Y,
air cooler
Fig32 COOLING WATER THERMOSTAT ASS’Y
Fig33-1 COOLING WATER PIPE SYSTEM,
cold water line: sea water pump hull fitting
spec.
Fig33-2 COOLING WATER PIPE SYSTEM,
cold water line: fresh water pump haull fitting
spec.
Fig33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting
spec.
Fig33-4 COOLING WATER PIPE SYSTEM,
with auto-thermostat for air cooler
Fig33-5 COOLING WATER PIPE SYSTEM,
non auto-thermostat for air cooler
Figd3-6 COOLING WATER BY-PASS PIPE ASS’Y, air
cooler
Fig 34 FUEL INJECTION PUMP ASS’Y,
Fig 35 FUEL INJECTION PUMP DRIVING DEVICE
Figd6-1  FUEL INJECTION VALVE ASS’Y,
marie diesel oil spec.
Figd6-2 FUEL INJECTION VALVE ASS’Y,
heavy fuel oil spec. of Indirect—cooling type
Fig36-3 MAINTENANCE SERVICE PROCEDURE OF
FUEL INJECTION VALVE,
Indirect—cooling type
Fig 37 FUEL INJECTION PIPE ASS’Y
Fig38-1 FUEL FEED PUMP ASS’Y,
marine diesel oil spec.
Fig38-2 FUEL FEED PUMP ASS'Y,
heavy fuel oil spec.
Fig 39 FUEL PRESSURE REGULATING VALVE
ASS’Y,
Fig 40 FUEL BY-PASS VALVE ASS’Y,
heavy fuel oil spec.
Figdl-1  FUEL OIL FIRST FILTER ASS'Y, (25A/40A)
Figdl-2  FUEL OIL FIRST FILTER ASS’Y, (50A)
Figd2-1 FUEL OIL SECOND FILTER ASS'Y,
marine diesel oil psec.

6N18(AL-V




fHE42-2
f143-1
54432
f+B44-1
442
15 45
4 46
15 47
fE48-1

fTE48-2

f148-3

1 49
18 50

188 51
fHE52-1
f4E52-2

853
5 54
18 55

15 56
HE 57
8 58

WRB2 Lt
(CH M8

BB LBRA A BLC
ARy MCE M)

TXahl—F (CHEMHE)
AP MR (ASMEER)

HERHI IR (CHM{HER)
PSSR (CHOM(ERR)

MEAN R MAL T

BRI S L R

AT BBHER (N261%Y)

3T R S L UM
(PSGHY)

3RS L UM R
(UG-8%Y)

WA F BIUBRERBTEIR
2 oF
BAEZERTERR OB REIH)

ZERE AR (MRFH 5 B B9 )
RI—FA T ET—F (BHER)

RE—T4 T E—SFBR

BB ER
(GFRELRS )

A ZE SR Fr{E

HBREILZLR R

HEHE
EHBHBBICER
#UE S EBER(GNIBAL-EVIE)

Figd2-2
Fig43-1
Figd3-2
Figd4-1
Fig44-2
Fig 45
Fig 46
Fig 47
Figd8-1

Fig48-2

Fig48-3

Fig 49
Fig 50
Fig 51
Fig52-1
Fig52-2
Fig 53
Fig 54
Fig 55
Fig 56

Fig 57
Fig 58

FUEL OIL SECOND FILTER ASS'Y,
heavy fuel oil spec.

FUEL FILTER BRACKET & SEAL POT,
heavy fuel oil spec.

ACCUMULATOR, heavy fuel oil spec.

FUEL OIL PIPE SYSTEM,

marine diesel oil spec.

FUEL OIL PIPE SYSTEM,

heavy fuel oil spec.

FUEL OIL PIPE LAGGING,

heavy fuel oil spec.

FUEL OIL LEAK-OUT SWITCH ASS’Y,
fuel injection pipe

GOVERNOR LINKAGE & CONTROL DEVICE,

GOVERNOR DRIVING DEVICE,
NZ61 type
GOVERNOR DRIVING DEVICE & LINK
ASS’Y,
PSG TYPE
GOVERNOR DRIVING DEVICE & LINK
ASS’Y,
UG-8 TYPE
STARTING SWITCH & TRANSFER SWITCH

OPERATION AIR PIPE SYSTEM,
fuel oil control

AIR PISTON, fuel flow control
STARTING MOTOR, air starting
STARTING MOTOR DRAWING OF ACTION

STARTING AIR PIPE SYSTEM,
direct coupling spec.
PRESSURE REDUCING VALVE ASS’Y,
starting air
SAFETY VALVE ASS’Y,
starting air
GAUGE BOARD ASS’Y
PRESSURE SENSORS & PIPE LINE

BOOST AIR PRESSURE REGULATING
DEVICE (6N18AL-EV Type)

6NIS(AL-V
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Fig.1 CYLINDER HEAD ASS'Y
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Fig.1 CYLINDER HEAD ASS'Y

Tten B & &2 % Q‘ﬁm:y B&aEFS Pae Mo
A B o Part Na -
Z ¥ Bika 6set 746674-11121 | CYLINDER HEAD Ass’y
g R U 6set 746674-11104 | CYLINDER HEAD Ass’y(1500Sec. 0i1)
¥ ¥y FERE Bset | 746674-11114 | CYLINDER HEAD Ass’ y{(3500Sec. 0i1)
bl R Rt 6 14667311050 | CYLINDER HEAD
Y vy K 6 6 146673-11031 | CYLINDER HEAD
| 2| aTe— @aR) 12 | 12 | 12 | 146673-11701 | VALVE SEAT, suction valve
”, 3 | SATU— R (@A) 12 [ 12 | 12 [ 146673-11090 | VALVE SEAT, exhaust valve
4| OV (He&A 07" o-}) 12 12 12 14660311810 | O-RING, exhaust valve seat
5 O ¥ ($e&r 47" -}) 12 12 12 146673~11810 | O-RING, exhaust valve seat
64 | ZXNRY—F (BER) 14667311860 | NOZZLE SLEEVE, fuel oil Valve
A | RyFr 2 m)-7) 6 146673-11870 | GASKET, nozzle sleeve
10| OV 7 (4D) G40 12 24326-000400 | O-RING (4D) G40
6B | JXARY—F (BFR) 6 6 146673-11611 | NOZZLE SLEEVE, fuel oil Valve -
B[ RyFr (2" 41-7") 6 6 147643-11870 | GASKET, nozzle sleeve
8B | WX (FuryLy) 6 6 146673~11800 | RETAINER, teflon ring
8B | F—R_Toa () 6 6 146673-11622 | TAPER BUSH, copper
10 | OU ¥ (4D) G40 12 12 24326-000400 | O-RING (4D) G40
; WEFZS @I F~oF) | 48 | 48 | 48 | 146673-11950 | PLUG, cylinder head
Ryxy (F352) 48 | 48 | 48 | 146673-11960 | GASKET, plug
2 RESFZ PT1 18 18 18 23876-100000 | PLUG PT1
RLTF7 pP13/8 24 | 24 | 24 | 23876-030000 | PLUG PT3/8
ALSIS PTI/4 30 | 30 | 30 | 23876-020000 | PLUG PT1/4
42 42 42 23876-010000 | PLUG PT1/8
12 12 12 146673-11720 | SUCTION VALVE 120
12 12 146673-11110 | EXHAUST VALVE, Cr plating
12 146673-11170 | EXHAUST VALVE, Nimonic
24 24 141616-11171 | VALVE GUIDE *
12 12 146673-11650 | VALVE STEM SEAL, suction
141616-11751 | VALVE STEM SEAL, exhaust
27310-140000 | COTTER

EN18(AL-V
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1. SULH AR
&1 CYLINDER HEAD ASS'Y
T = =

i Quantity “Pit#}h% Part Name
a1 B ] ©

24 | 24 24 145610-11121 | VALVE SPRING, outside
24 24 24 145610-11131 | VALVE SPRING, inside

24 | 24 | 24 | fE 2 BB | VALVE ROTATOR ASS'Y

Refer to Fig.2
ZIyPHAF 12 | 12 | 12 | 146673-11550 | BRIDGE GUIDE
MAZFLL BEEER) | 12 | 12 12 | 133670-54310 | STUD BOLT, fuel injection valve
+ b M0 12 2 12 26706-100002 | NUT M10

MARFL L (FRER) 6 6 146673-11370 | STUD BOLT, rocker arm shaft support
Ea ol 1] 6 6 6 26732-160002 | NUT M16
MAHFN b MI12X65 6 6 6 26216-120652 | STUD BOLT M12X865
F7 b M2 6 | 6 | 6 | 26706-120002 | NUT M12
ARHFEL 6 6 6 | 146673-15300 | STUD BOLT
“"?i MN10 6 6 6 26706-100002 | NUT M10
E - o 6 6 6 | 146673-11750 | PIN
6 | 6 | 6 | 137600-53091 | GASKET, fuel injection valve
B 6 6 146673-11880 | FIXING PLATE, fuel injection valve
y 12 12 12 26450-100302 | HEXAGON SOCKET HEAD BOLT M10X30
8 6 6 23894-040002 | HEXAGON PLUG G1/2
6 6 6 23414-210000 | GASKET, Copper 21X1
(- 6 6 23887-120002 | HEXAGON PLUG M12
g 0 6 6 23414-120000 | GASKET, Copper 12X1
76 6 6 24326000400 | O-RING (4D) G40
6 6 6 146673-11602 | GASKET, cylinder outlet

2 ¢ S&FT SUPPORT ASS’Y, valve rocker arm
146673-11260 | SHAFT SUPPORT, rocker arm

6s 146673-11270 | SHAFT ASS’Y, rocker arm

(6) | 146673-11250 | SHAFT, rocker arm
(6) | 27225-060080 | DRIVING PLUG 68
12 | 22242-000360 | RETAINING RING, C type 36

146673-11400 | ROCKER ARM ASS'Y, suction valve
146673-11200 | ROCKER ARM, suction valve




HE1. SULEAUREE
Fig.1 CYLINDER HEAD ASS'Y
*x K
Ttem ® & & B Quantity B & &S Part Name
Part No.
Al B| C
3| Fyva ®) | (6) | (6) | 146673-11420 | Busk
44 | TRBT T 4x6 (12) | (12) | (12) | 27225-040060 | DRIVING PLUG 4X6
46| ue 6 | 6) | (6) | 139653-11390 | CONTACT PIECE
46 | FWLS (6) | (6 | (6) | 137676-11351 | CONTACT PIECE, rocker arm
47 | FEWER L ) | ) | (6) 146673-11230 | ADJUSTING SCREW, valve rocker arm
48 | kDT v b M4 (6) | 6 | (6) | 26692-140002 | LOCK NUT M14
FRFRR Ba | 6a | & ROCKER ARM ASS'Y, ezhaust valve
49 | HE#H (6) | (6) | (6) | 146673-11210 | ROCKER ARM, exhaust valve
50 | vy ®) | 6 | (6) | 146673-11420 | pysu
51 | fTRARTF Y 4X6 (12) | (12) | (12) | 27225-040060 | DRIVING PLUG 4X6
52 | 44 (8) | (6) | (6) | 139653-11390 | CONTACT PIECE
53 | HEES () | (6) | (6) | 137676-11351 | CONTACT PIECE, rocker arm
54 | #EWERLT (8) (6) (8) 146673-11230 | ADJUSTING SCREW, valve rocker arm
55 | kBT b M4 (6) | (6) | (6) | 26692-140002 | LOCK NUT M14
RATTY R 12set|12set|12set| 146673-11520 | VALVE BRIDGI ASS'Y
12s | 12s | 12s | 146673-11510 | VALVE BRIDGI ASS’Y
(12) | (12) | (12) | 146673-11500 | VALVE BRIDGI
(12) | (12) | (12) | 139653-11530 | CONTACT PIECE
(12) | (12) | (12) | 139653-11540 | CONTACT PIECE
Br1e] 12 139653-11580 | ADJUSTING SCREW
12 | 12 | 12 | 26692-140002 | LOCK NUT M14
146673-11360 | BOLT

? 146673-11290
(6) | (6) | 146673-11300
| (6) | (6) | 146673-11280

6 | 6 | 153605-11431
6 | 6 | 22137-200000
6 | 6 | 22190-200003
6 | 6 | 22242-000200

WASHER 20
SEAL VASHER 20
RETAINING RING, C type 20




01, SULE AR

1 CYLINDER HEAD ASS'Y
Sk Al 3
Quanti BEEFES
ahed Pa:t No. Part Name
A B C
Bset | 6set | Bset CYLINDER HEAD & NUT ASS' Y
24 24 24 146673-01200 | STUD BOLY, cylinder head
24 24 24 146673-01212 | NUT, cylinder head bolt
24 24 24 24311-000280 | O-RING (14) P28
24 24 24 146673-01280 | PROTECTOR
BIAERE (010 12 | 12 | 12 | 147676-01410 | CONNECTING PIPE, cooling water (¢14)
BEACEBE (67.5) 12 12 § .12 146676-01440 | CONNECTING PIPE, cooling water ($7.5)
OY¥Z7 (40 P21 24 | 24 | 24 | 24316-000210 | O-RING (44) P21
OU¥Z (4A) P24 24 | 24 | 24 | 24316-000240 | O-RING (44) P24
FREBLET 6 6 6 146673-01720 | CONNECTING PIPE, valve rocker arm oil
oy¥” 6 6 6 152633-01810 | O-RING
0Y~7 (1a) P9 6 6 6 24311-000090 | O-RING (14) P9
47 vv= 31X15 12 12 12 24550-031150 | DRY BUSH 31X 15

24316-000350

O-RING (4D) P35




2. NuTo—F—at#l ()
Fig.2 VALVE ROTATOR ASS'Y

A-A B @ X
SECTION A-A

N

CI ]
DIRECTION OF ROTATION

Ee 3 0w aE 5
Quantity Part Na gt Nemo
24set 27320-140560 | VALVE ROTATOR ASS'Y
24 L S HornY
168 27326140560 | STEEL BALL
2 27323-140560 | CUP SPRING
24 27324-140560 | RETAINING RING
168 27325-140560 | HELICAL SPRING

BN18(AL-V



fR3. HEERDAHH
Fig3 INDICATOR COCK ASS'Y

"BaES

Part Na Part Name
746673-15102 | INDICATOR COCK ASS’Y
146673-15291 | BODY, indicator cock
153605-15310 | VALVE, rod type
153623-15320 | GUIDE, valve
153623-15250 | LOCK NUT
194151-47760 | CUP SPRING
23414-120000 | GASKET, copper 12X1
138613-15170 | CAP NUT

26216-120652
26706120002
14667315300
26706-100002

STUD BOLT M12X65
NUT M12

STUD BOLT

NUT M10

6N18(AIL-V




- B4 mAEE ()
~ Fig4 VALVE MECHANISM




Fig4 VALVE MECHANISM

@

139653-14420

i ®x B waEF S
Item| B & £ % Quaiisn Part No Part Name
B 6set | 746673-14201 | VALVE MECHANISK ASS'Y
RA T —afta 12s 146673-14301 | SWING ARM ASS’Y
1 | AL 22 T—2 (12) 146673-14260 | SWING ARM
2 | R 1/4 (24) 24190-080001 | STEEL] BALL 1/4
3 | -3 (12) 137600-14220 | ROLLER
4 | E¥ (12) 146673-14241 | PIN
5 | EDRL W6x8 (12) 137600-14270 | SET SCREW
6 | ¥Ry ry—} (12) 139653-14210 | SEAT, push rod
7 | F947yv=2 18x12 12 24550-018120 | DRY BUSH
8 | #Ab (R4 2T7—2) 6 146673-14250 | BOLT, swing arm
9 | Ak MIEX45 6 26152-160452 | BOLT M16X45
10 | ALY X7 7 b 6s 147673-14271 | SHAFT ASS’Y, swing arm
11 | 2R 5/16 (6) 24190-100001 | STEEL1 BALL 5/16
12 | MACHLDE 40 24 22242-000400 | RETAINING RING, C type 40
12s 146673-14550 | PUSH ROD ASS'Y
(12) 146673-14400 | PUSH ROD
(12) 139653-14410 | SEAT, upper

SEAT, lower

BNT8(AL-V




HEs1 Ly A Bst-HE D
Fig.5-1 CYLINDER-BLOCK SIDE COVER ASS'Y

=y

) 3
Aad
2
® K maES
Quantity Part Mo i b
12set 746673-01150 | CYLINDER-BLOCK SIDE COVER ASS'Y
12s 146673-01380 | SIDE COVER ASS'Y
(12) 146673-01400 | CYLINDER SIDE COVER
(12) 146673-01411 | GASKET
! 48 26152-160352 | BOLT M16X40
22137-160000 | WASHER 16

BN18(AL-V



FE52 S UL & Bl 5148 @an) %)
Fig.5-2 CYLINDER-BLOCK SIDE COVER ASS'Y, with lub. oil filler

¥ = "nasE 5
Quantity Part Na Part Name
1set 746673-01180 | CYLINDER-BLOCK SIDE COVER ASS'Y,
with lub. oil filler

1s 146673-01390 | SIDE COVER ASS'Y

(1) 146673-01430 | CYLINDER SIDE COVER

(1) 146673-01411 | GASKET
4 26152-160352 | BOLT M16X35
4 22137-160000 | WASHER 16
1 153605-09410 | BODY, oil filler
| 142613-03541 | GASKET
6 26450-080252 | HEXAGON SOCKET HEAD BOLT M8 X25
6 23414-080000 | GASKET, copper 8X1

132310-03080 | FILTER
137900-09420 | GASKE, upper
138613-09410 | CAP, oil filler
13790009430 | GASKE, lower

[

BN18(AIL-Y




HE5-5. REFHLYLLESF-HE %)
Fig.5-3 CYLINDER-BLOCK SIDE COVER ASS'Y, with safety valve

e | MR | RS Part Name
R rs - 2set 746673-03020 | CYLINDER-BLOCK SIDE COVER ASS'Y
B, 22w ] 2s 146673-01390 | SIDE COVER ASS’Y
P rZ s P ad (2) 146673-01430 | CYLINDER SIDE COVER
2) 146673-01411 | GASRET
8 26152-160352 | BOLT M16X40
8 22137-160000 | WASHER 16
2s 153623-03750 | SAFETY VALVE ASS'Y
@) 153623-03500 | VALVE SEAT
(2) 15362303530 | SAFETY VALVE
(2) 138613-03550 | VALVE SPRING
2) 153623-03540 | COVER
(12) 153623-03550 | DISTANCE PIECE
(12) 26206-080302 | BOLT M8 X 30
(12) 22212-080000 | SORING WASHER 8
2 142613-03541 | GASKET, safety valve
12 26450-080252 | HEXAGON SOCKET HEAD BOLT M8 X 25
12 23414-080000 | GASKET, copper 8X1

BN1B(AL-V




T&6. S ULHESA+H4E
Fig6 CYLINDER LINER ASS'Y

Q:n t i‘ty Bpi tt}{z* Part Name
Bset 746673-01120 | CYLINDER LINER ASS'Y
6 146673-01150 | CYLINDER LINER
6 147673-01131 | ANTI-POLISHING RING
6 146673-01291 | RUBBER RING
6 146673-01301 | RUBBER RING
GASKET, cylinder head
6 146644-01340 t=1.0
(6) 146644-01330 (t=0.8)
(6) 146644-01350 (t=1.2)

BN18(AN-V
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HE7. @ =M
Fig7 MAIN BEARING ASS'Y

Item B & £ % Qu?nti?y‘ “Pﬁt’hs Part Name
Wit Iset T46673-02011 | MAIN BEARING ASS’ Y
EMB 8s 146673-02351 | MAIN BEARING ASS’Y
1 | TME (F) (8) 146673-02101 | MAIN BEARING, lower
2 | TR (b) (8) 146673-02111 | MAIN BEARING, upper
AFRpAZNAE 2s 146673-02371 | THRUST BEARING ASS’ Y
3 | RFRAMRZN (F) (2) 14667302151 | THRUST BEARING, lower
4 | RZFRPRIN (1) (2) 146673-02161 | THRUST BEARING, upper
(3,4 X Z VB 5. omm) (3,4 BEARING of THICKNESS 5. Omm)
5§ | ¥fFE 6x12 (4) 22312-060120 | STRAIGHT PIN 6X12
Ty H—H 4 XIWS UNDER SIZE MAIN BEARING
RE-0. dmm A ¥ L4 1s 146673-02340 | INNER DIA. —0.4mm BEARING ASS’ Y
1 | TWE (F) US 0.4 (1) 14667302250 | MAIN BEARING, lower US 0.4
2 | EW® (L) US 0.4 (1) 146673-02260 | MAIN BEARING, upper US 0.4
AE-0. 8am #* F L4H4E 1s 146673-02330 | INNER DIA. —0.4mm BEARING ASS’Y
1 | =W (T) Us 0.8 1) 146673-02270 | MAIN BEARING, lower US 0.4
2 | W% (L) Us 0.8 1) 146673-02280 | MAIN BEARING, upper US 0.4
AP AL X RFGAPRIN OVER SIZE THRUST BEARING
+0. dmm X ¥ AR 2s 146673-02381 | WIDTH of +0.4mm BEARING ASS'Y
3 | RZARAFA (TF) 05 0.4 ) 146673-02171 | THRUST BEARING, lower 0S 0.4
4 | RFARAZL (E) 05 0.4 2) 146673-02181 | THRUST BEARING, upper 0S 0.4
| G4 AEAmES 2m) (3,4 BEARING of THICKNESS 5. Z2um)
40, 6om X ¥ AR 2s 146673-02391 | WIDTH of +0.6mm BEARING ASS’Y
AFARAZNL (F) 05 0.6 (2) 146673-02191 | THRUST BEARING, lower 0S 0.6
AFARAZA (E) 05 0.6 @ 146673-02201 | THRUST BEARING, upper 0S 0.6
3mm) (3,4 BEARING of THICKNESS 5. 3mm)
7 (X 1 MAIN BEARING CAP, base
»7 (M) 7 MAIN BEARING CAP, intermediate
(AFA%x57) 16 146673-02070 | BOLT, nain bearing cap
v ¥/xxv7) 16 146673-01212 | NUT, head/cap
6 146673~02080 | SIDE BOLT A
8 146673-02090 | SIDE BOLT B
(EWEy ) 1 14667302060 | SIDE BOLT, base cap

SN18(AL-V




R8s, 4—=—L 5 %E @
Fig.8 TURNING DEVICE

® ® BEES "
Item 8B & £ % Quanbity Part % Part Name

F—=rSEREE 1set 746673-08100 | TURNING DEVICE ASS’Y
1 | ¥x7 b F/WI=) 1 146673-08300 | SHAFT, F/W turning
2 | ¥¥ G/ I=)) 1 146673-08310 | GEAR, F/¥ turning
3 | 7=¥—%— s5x12 1 22512-050120 | KEY 5X12
4 |UFz W6 1 26356-160002 | U-NUT W16

|

5 | RRorA— G 3=) 1 14667308320 | STOPPER, F/W turning
5 | #ar wiox12 2 26206-100122 | BOLT M10X12

|ayr— 146673-08330 | LOCK BAR

1set 746673-74110 | OFF-CONFIRMATION SWITCH ASS'Y, turning
1 46130-000110 | MICRO SWITCH
1 146673-73161 | MOUNT, micro switch
2 26206-100302 | BOLT M10X30
2 22312-060120 | STRAIGHT PIN 6X12
2 26557-040402 | CROSS-RECESSED HEAD MACHINE SCREW

¥4 T o2 40X40 1 24550-040400 | DRY BUSH 4040

SN18(AL-V



o, B & M8 ()
Fig@ PLATFORM ASS'Y

Q 4 5*91‘5’ fE#R  With Hand-rail Spec. / ® : FFYHE 44  No Hand-rail Spec.

® &
B Gty | ®E RS Part Name
a
® | ®
1set 746673-08211 | PLATFORM ASS’Y, with hand-rail
lset | 746673-08022 | PLATFORM ASS'Y, no hand-rail
1 146673-08131 | PLATFORM

1 146673-08102 | PLATFORM

2s 146673-08140 | HAND-RAIL
@) 26711-240002 | NUT M24

2 2 146673-08110 | SUPPORT

2 2 146673-08121 | SUPPORT

4 4 26557-080402 | CROSS-RECESSED HEAD MASHINE SCREW
8 8 41400-001370 | RUBBER

22137080000 | WASHER 8
26706-080002 | NUT M8
26796-080002 | LOCK NUT M8
26706-120002 | NUT M12
26206-120252 | BOLT M12X25

NN oA s
NN e e e

BN18(AL-V
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10 CAMSHAFT & BUSH ASS'Y

T4
FLYWHEEL SIDE
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810, HLEHEIUHLMSZLE

Fig.10 CAMSHAFT & BUSH ASS'Y

Iset | lset

D D -

746673-02200
146673-02420
146673-02411
26206-080402
22212-080000

~HV/-DV/-UV/-SV/-EV
® &
Item S Quantity L Part Name
Part No
@ | ®
B AR (V5 NZe1SY) iset 746674-14100 | CAMSHAFT ASS’Y, governor NZ61 type
ZAmEE (57 NZ6IW) 1set 746674-14110 | CAMSHAFT ASS’Y, governor NZ62 type
B AMEEE (47 UG-88) | 1set 746674-14120 | CAMSHAFT ASS’Y, governor UG-8 type
1 | AW (CYL N4, 5,6/8) 1 1 146674-14130 | CAMSHAFT, with CYL Nad4,5,6
2 | 2Am (CYL Nal, 2, 3A) 1 146674-14140 | CAMSHAFT, with CYL Xal, 2,3
3 J—<Br b 8 8 141616-14730 | REAMER BOLT
‘ 4 | UFz b 112 8 8 26356-120002 | U-NUT M12
5 | ¥¥ (bam) 1 1 141616-14101 | GEAR, camshaft
6 | EAb (BAXY) 8 8 141616-14810 | BOLT, camgear
T | 2=¥—ir—1Xx22 1 1 22512-070220 | KEY 7Xx22
8 | MF (V¥ 7 BH) h | 1 141616-14802 | COUPLING, feed pump driving
9 | ¥¥ (zZa1E ¥ T EE) 1 146673-14170 | GEAR, governor driving of NZ61 type
¥¥ (NZ61® ¥+ E®) 1 146673-14180 | GEAR, governor driving of NZ61 type
¥ (Uc-88 4,7 E%)  § 147673-17170 | GEAR, governor driving of UG-8 type
10 | AAZFAL b M10X30 4 4 26212-100302 | STUD BOLT M10X30
Uty b Mo 4 4 26346-100002 | U-NUT M10

BUSH ASS’Y, camshaft
BUSH, camshaft

THRUST BEARING, camshaft
BOLT M8X40

SPRING WASHER 8

BN18(AL-V
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B 1. hABBLUEABR TEDEMEEtE )

Fig.11 CAMSHAFT & LUB. OIL PUMP DRIVING IDLE GEAR ASS'Y
Ttem B & & % Qurnti?y. “Pit’hg Part Name
FREME (0 ARES) Iset 746673-14300 | IDLE GEAR ASS'Y, camshaft driving
FRERAE (0 ARMES) 1s 146673-14500 | IDLE GEAR ASS'Y, camshaft driving
1| #MEEA (68 146673-14510 | IDLE GEAR A
2 | FRERB (6} 146673-14520 | IDLE GEAR B
3 | Foyva (1 146673-14580 | BUSH
4 | #TE 6x6 (1) 22312-060060 | STRAIGHT PIN 6X6
5 | BitE 1 146673-14530 | MOUNT, gear
6 | WX (PMEY) 1 146673-14540 | SUPPORT, idle gear
q 7 | #Ab W16X40 1 26152-160402 | BOLT M16x40
8 | MAR (FMYE—}) ) 1 146673-14662 | PLATE, idle support
9 | ®ah w12x25 2 26206-120252 | BOLT M12X25
b M12X20 2 26206-120202 | BOLT M12X20
10 | MiZhES HI12 4 194151-47760 | CONED DISC WASHER H12
11 | 0Y¥Z (14) 685 1 24321-000850 | O-RING (1A) G85
1set 74667314311 | IDLE GEAR ASS'Y,
lub. 0il pump driving
1s 146673-14602 | IDLE GEAR ASS'Y,
lub. 0il pump driving
(1) 146673-14612 | IDLE GEAR
(6] 141616-14620 | BUSH
1 146673-14650 | MOUNT, gear
1 146673-14540 | SUPPORT, idle gear
1 26152-160402 | BOLT M16X40
1 146673-14662 | PLATE, idle support
2 26206-120252 | BOLT M12X25
2 26206-120202 | BOLT M12X20
E 194151-47760 CONED DISC WASHER H12
1 24321-000850 | O-RING (1A) G85

BN18(AL-V
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fE12. AMAR L TBD M EEtE ()
Fig.12 COOLING WATER PUMP DRIVING IDLE GEAR ASS'Y

KR >

& 16

® & " & &5 ;
Item wm & & B Quantity Part Mo Part Name
Lol g fax ] 1set 746673-14320 | IDLE GEAR ASS'Y,
 (BEAR S TER) cooling water pump driving
L) g gas Y 1s 146673-14630 | IDLE GEAR ASS'Y,
(BHAH > THR) cooling water pump driving
1| PR (68} 146673-14640 | IDLE GEAR
3. 7oy (D 141616-14620 | BUSH
3 | mftE 1 146673-14701 | MOUNT, gear
4 | MR (PRHNK) 1 14667314711 | PLATE, idle gear
§ | # b M16X100 4 26152-161002 | BOLT M16X100
4 22137-160000 | WASHER 16

2002.10. 7R

BN18(AL-V




MRl H 55 6T 52 8 3% 1§ 1T #8 )
Fig.13 TACHOMETER DRIVING DEVICE ASS'Y
i

J' ,LL“ ? o |

~

I
s

(0! o]

mpf;l»tt}hi Part Name

746673-91050 | TACHOMETER DRIVING DEVICE ASS’Y,
146673-91051 | BODY, tachometer driving
146673-91090 | ADAPTER

138613-52240 | GASKET

26116-060122 | BOLT M6X 12

146673-91060 | DRIVING SHAFT
146673-91070 | SHAFT CONNECTOR
22272-000190 | RETAINING RING, E type
24550-020300 | BUSHING
24321-001500 | O-RING (1A) G150

26206-100252 | BOLT M10X25
22190-100003 | SEAL WASHER 10
46150-005190 | GEAR BOX, elbow type

sxc Lo g
26152-160352 | BOLT M16X35

6N18(AL-V







T 14. #HSPEEBLME / YPC-37H!
Fig.14 AIR COOLER ASS'Y / YPC-37 TYPE

| n inting spe
® &
Ttem B B £ K Quantity “PFH ‘Nn‘s Part Name
art s
@I®|O
BRRDEEE (EALER) | 1set 74667318310 | AIR COOLER ASS’Y, sea water spec.
BERVEEE (AR lset 746673-18320 | AIR COOLER ASS’Y, sea water spec.
EERDEBE (AR lset| 746673-18300 | AIR COOLER ASS’Y, fresh water spec.
1 Fv—b74v 696 | 696 | 696 | 146673-18620 | PLAITE FIN
2 | HE¥ 105 | 105 | 105 | 146673-18710 | COOLING PIPE
S | Fa—F—) (k) 1 1 1 146673-18521 | END PLATE, upper
& | Fa—Z~}b (F) 1 1 1 146673-18531 | END PLATE, lower
5 | MR A 2 2 146673-18490 | SIDE PLATE A
5 | N A 2 146673-18500 | SIDE PLATE A
6 | NoFr 4 4 4 146673-18740 | GASKET
7 | 27—F b 24 | 24 | 24 | 146674-18720 | COLLAR BOLT
8 | EhES 12 24 | 24 | 24 | 22212-120000 | SPRING WASHER 12
9 | MEBRAZFA P MI12X30 8 | 8 | 8 | 26212-120302 | STUD BOLT M12X30
10| F>F W2 32 | 32 | 32 | 26706-120002 | MUT M12
~y ¥ (BMAAHAOD) 1 146673-18660 | HEADER, inlet/outlet of cooling water
~y ¥ (BRIAHAD) 1 146673-18670 | HEADER, inlet/outlet of cooling water
¥ (MBAAKHAD) 1 146673-18650 | HEADER, inlet/outlet of cooling water
1 146673-18590 | HEADER, return side of cooling water
1 14667318600 | HEADER, return side of cooling water
1 14667318680 | HEADER, return side of cooling water
1 1 1 146673-18750 | GASKET, header
1 1 1 146674-18760 | GASKET, inlet/outlet of cooling water
1 1 & 146673-18951 | NAME PLATE
yy~ybk | 4 | 4 | 4 | 137900-91451 | RIVET
2 137800-33390 | COVER
2 137800-33380
4 26206-100222 | BOLT M10X22
2 23877-020000 | PLUG, screw R1/4

6N18(AL-V



HE 14, BRAEB/LME / YPC-ITR
Fig.14 AIR COOLER ASS'Y / YPC-37 TYPE

% &
Item " & & W Quantity “Pitg&% Part Name
®|®| O
BREREE 1set 746673-18260 | ZINC ASS'Y, anti-corrosion
m lset 746673-18270 ZINC ASS'Y, anti-corrosion
REEETE 1set 74667318280 | IRON ASS'Y, anti-corrosion
REMeTE Iset 746673-18290 | IRON ASS’Y, anti-corrosion
17 | &k (RESRR) 2 41632-004480 | FLANGE, zinc
S (RELRRM) 2 41632-001260 | FLANGE, zinc
18 | NyFx» B 2 137800-33380
19 | b M10X22 4 | 4 26206-100222 | BOLT M10X22
21 | BARES 40X40 2 2 27200-400400 | ZINC, anti-corrosion 40X40
21 | REBME % 2 41609-000960 | PURITY IRON
22 | FA4urRyEY 10 2142 23418-100000 | GASKET, nylon 10
23 | Fv b M0 gil2 26706-100002 | NUT M10
BrREREE 1set|lset 74667318450 | ZINC ASS’Y, anti-corrosion
REMEHE Iset|1set 746673-18460 | IRON ASS'Y, anti-corrosion
24 | 777 (RELRBRA) 2 2 146683-18730 | PLUG, zinc & iron
25 | B5RES 25X 95 2 2 27210-250950 | ZINC, anti-corrosion 25X95
25 | REME it I 41649-013310 | PURITY IRON
2 | Roxyv ¢ 123210-09310 | GASKET
27 | @yxy 28X1 2 2 23414-280000 | GASKET, copper 28X1
| AGEELE Iset|1set|lset| 746673-49490 | WATER VENT PIPE ASS'Y
TREy T30 )i 1 1 23637-040022 | ASTAP COCK
Wiy %y 13X1 =y 2 2 | 23414-130000 | GASKET, copper 13X1
KEEE 1 1 | 146673-49880 | WATER VENT PIPE
’ FLEHER A6X12 1 1 1 23297-060121 | PIPE SUPPORT A6X 12
| bk Wizx16 1| 1| 1| 26206-120162 | BoLT Mi2x16




t Hp




LU SR S

@® ® N >

E M2 i 146673-18553 | casING
e 1 146673-18630 | GASKET
F b M12X30 18 26206-120302 | BOLT M12x30
S 2 146613~12150 | cover
Ry 2 140623-12190 | GASKET
FL b M10X20 8 26206-100202 | BOLT M10X20
AATZ 7 w2 2 23887-120002 | PLUG M12
WMy 12x1 $ 23414-120000 | GASKET, copper 12X1
VRoR (Y #AR) 1 14667318821 | V-RING, cylinder inlet
8- 1 146673-18320 | cover
Frb M12X45 6 26206-120452 | BOLT M12X 45
Be 12 6 22137-120000 | WASHER 12
~ lset 746673-18371 | GASKET ASS’Y
1 146678-18890 | V-RING, air cooler inlet
1 146673-18780 | ADAPTER, V-ring
2 146678-18880 | SPACER, V-ring
4 26206-120402 | BOLT M12X40
6 26232-161952 | STUD BOLT M16X 195

26732-160002

NUT M16




5 & UHE S O B AR (RH133-v B g g) (0
R & EXHAUST GAS OUTLET PIPE ASS'Y
equipped with RH133-Y type

o




HE16-1. BREELUHRHOEHE RIS-YRER )

Fig.16-1 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH133-Y type

Fuel Oil H.F
% B ;
Item B & Quantity & & 5
& W Part No Part Name
Wi RHI33-Y WihE GER RH133-Y TYPE ASS'Y f
ENISL-DV/-UV SRBAE lset 746672-18082 | FOR 6NISBL-DV/-UV TYPE ENGINE
1 | RHI133-Y BBRE 1s 146672-18162 | RH133-Y TYPE TURBO-CHARGER
‘ SNISL-DV/-UV VB8R Iset | 746672-18092 | FOR GNISL-DV/-UV TYPE ENGINE
1 | RH133-Y BGEREM 1s 146672-18182 | RH133-Y TYPE TURBO-CHARGER
6NISL-SV EUHMBIAH 1set 746673-18082 | FOR 6NIBL-SV TYPE ENGINE
1 | RHI33-Y B 1s 146673-18162 | RH133-Y TYPE TURBO-CHARGER
BNISL-SV HSBA lset | 746673-18092 | FOR 6NISL-SY TYPE ENGINE
1 | RHI33-Y BLERHM 1s 146673-18182 | RH133-Y TYPE TURBO-CHARGER
GNISL-EV HMBA 1set 746674-18082 | FOR 6N1S8L-EV TYPE ENGINE
146674-18162 | RH133-Y TYPE TURBO-CHARGER
lset 746674-18092 | FOR 6N1SL-EV TYPE ENGINE
1s 146674-18182 | RH133-Y TYPE TURBO-CHARGER "
£
746675-18082 | FOR 6N1SL-HV/-DV TYPE ENGINE ¥3
146675-18162 | RH133-Y TYPE TURBO-CHARGER ot
1set 746675-18092 | FOR 6NISAL-HV/-DV TYPE ENGINE t‘
1s | 146675-18182 | RHI33-Y TYPE TURBO-CHARGER =

746676-18082 | FOR 6NISAL-UV TYPE ENGINE
146676-18162 | RH133-Y TYPE TURBO-CHARGER
Iset | 746676-18092 | FOR 6NISAL-UV TYPE ENGINE

1s | 146676-18182 | RH133-Y TYPE TURBO-CHARGER

- 746678-18082 | FOR 6NISAL-SV TYPE ENGINE

146678-18162 | RH133-Y TYPE TURBO-CHARGER
| lset | 746677-18092 | FOR 6NIBAL-SV TYPE ENCINE
1s | 146677-18182 | RH133-Y TYPE TURBO-CHARGER

BN18(AL-V




HEIe BRRALUFRLOELE RIS RER) ()

“ﬂ-ﬁ TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH133-Y type

®% &
Item B & 4 % Quantity “Pf‘;tt}h% Part Name
@ ®
2 | BffE GReW) 1 ) & 14667218054 | BRACKET, turbo-charger
3 | ®ab MIEX4S 2 2 26152-160452 | BOLT M16X45
4 | vRaRy 1 1 146678-18900 | V-RING
5 | y—=Fr b 1 1 146672-18242 | REAMER BOLT
6 | OV¥7 (4D) P75 1 1 24316-000750 | O-RING (4D) P75
: 7 | OV (4D) P44 1 1 24316-000440 | O-RING (4D) P44
E | 8 | QU¥Z (D) P 1 1 24316-000350 | O-RING (4D) P35
3 9 | 0U¥7 (D) P2 1 1 24316-000240 | 0-RING (4D) P24
3 A 10| 0vxr @ p2o 1 1 24316-000200 | O-RING (4D) P20
11 | 777 us3 1 1 152623-11960 | PLUG M33
Roxy 1 1 127610-11760 | GASKET
12 | AATZ S W4 1 1 23887-140002 | PLUG M14
My F 14X1 1 1 23414-140000 | GASKET, copper 14X1
13 | 25— GERERES) 1 1 146672-18312 | COVER, turbo-charger bracket
14 | ®b M12X20 3 3 26206-120202 | BOLT M12X20
15 | ® b M12X30 2 2 26206-120302 | BOLT M12X30
T2 b W02 2 2 26706-120002 | NUT M12
b e 12 2 2 22137-120000 | WASHER 12
16 | ART T G3/8 2 2 23897-030002 | PLUG G3/8
1 Wiy Fy 1TX1 2 2 23414-170000 | GASKET, copper 17X1 )
[ @ :250a t#, 250A Spec. / (® : 300A thHR. 300A Spec. |
lset 746672-18141 | EXHAUST OUTLET PIPE ASS'Y, 250A
1set 74667218150 | EXHAUST OUTLET PIPE ASS’Y, 800A
1s 146672-18762 | EXHAUST OUTLET PIPE, 250A
1s 146672-18950 | EXHAUST OUTLET PIPE, 300A
2 4 23894-040002 | PLUG G1/2
2 4 23414-210000 | GASKET, copper 21X1
1 1 23884-140002 | PLUG M14
1 ;3 23414-140000 | GASKET, copper 14X1

6N18(AL-V




HE161 BEMESUHEHOEHE RIS YRER
&M msm GAS OUTLET PIPE ASS'Y,

equipped with RH133-Y type
: ® &
Item B & & % Quantity LA Part Name
Part No
®@ | ®
20 | Ao¥r (PRRH OWHEE) 1 1 133670~18420 | GASKET, exhaust outlet pipe
21 | Fb M2X45 4 4 26203120452 | BOLT M12x45
+ v b W2 4 4 26703-120002 | NUT M12
EREs 12 4 4 22213-120000 | SPRING WASHER 12
22 | 8- b GREW) 1 1 146672-18061 | SUPPORT, turbo-charger
23 | FAb M16X40 1 1 26156-160402 | BOLT M16x40
+2 bk M6 1 1 26732-160002 | NUT M16 J
RRES 16 1 1 22217160000 | SPRING VASHER 16 :
24 | Fub M12Xx20 2 2 26203-120202 | BOLT M12X20
25 | REFELEE (20 RS 1set | lset | ffE 16-3 M | JOINT ASS’Y, blower washing &
Refer to Fig.16-3 ?
E




OB AR (RH143-vR ) CF)

~CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y
gor'® equipped with RH143-Y type




FE16-2.

BaHE SUHRH O E44E (RH143-Y R %)

Fig.16-2 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH143~Y type

% K
Iten B & & % Quantity 0 &% % i gy
Part No
@ | ®
WIS RH143-Y Witas - 4 k2
6NISAL-EV RMmA 1set 746678-18011 | FOR 6NISL-EV TYPE ENGINE
1 | RHI143-Y Bl 1s 146678-18171 | RH143-Y TYPE TURBO-CHARGER
GNIBAL-EV DBBA lset | 746678-18091 | FOR 6NISL-EV TYPE ENGINE
1 | RH143-Y RS 1s 146678-18181 | RH143-Y TYPE TURBO-CHARGER
2 | RS GRR®W) 1 1 146678-18051 | BRACKET, turbo-charger
3 | FAp M1I6XT0 2 2 26152-160702 | BOLT M16X70
F2 b W16 2 b 4 26732-160002 | NUT M16
ERES 16 2 2 22212-160000 | SPRING WASHER 16
4 | FAb M16X55 3 3 26152-160552 | BOLT M16X55
i EhEs 16 3 3 22212-160000 | SPRING WASHER 16
5 | VRyF 1 1 146673-18261 | V-RING
Oy (4D) PT5 1 1 24316-000750 | O-RING (4D) P75
Oy~ (4D) P44 2 2 24316-000440 | O-RING (4D) P44
; Oy (4D) P24 2 24316-000240 | 0-RING (4D) P24
34 1 23221-340001 | PIPE FLANGE, oval shape 34
| 23428-360000 | GASKET, oval shape 36X1.5
2 26206-120252 | BOLT M12X25
1 146678-18310 | COVER, turbo-charger bracket
4 26206-120202 | BOLT M12X20
2 26206-120302 | BOLT M12X30
2 26706120002 | NUT M12
2 22137120000 | WASHER 12
 d 23887-140002 | PLUG M14
1 23414-140000 | GASKET, copper 14X1

BN18(AIL-V
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SUBSH OB (RH143-v B3 6)
RGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH143-Y type

i % R
B & & % C;mrig "‘Pf‘;jh* Part Neme

f ® : 250A (L, 250A Spec. / ® 300A ttn 300A Spec.

PR O LR (2500) 1set 746673-18120 | EXHAUST OUTLET PIPE ASS'Y, 2504
| SO ¥ (3000 Iset | 746673-18131 | EXHAUST OUTLET PIPE ASS'Y, 300A
15 | PESH O WEF (2504) 1s 146673-18760 | EXHAUST OUTLET PIPE, 250A

SR O WRE (3004) 1s 146673-18851 | EXHAUST OUTLET PIPE, 300A
16 | 7ok M8 12 12 26703-080002 | NUT u8
: EhEse 8 12 12 22213-080000 | SPRING WASHER 8
17 | ARTF 7 61/2 4 4 23894-040002 | PLUG G1/2

Wy x 21X 4 4 23414-210000 | GASKET, copper 21X1
18 | ARTF S M4 1 1 23884-140002 | PLUG M14

Wiy Fy 14x1 23 k| 23414-140000 | GASKET, copper 14X1

”ﬁ! (Z=o5%#) Iset | fFE 16-4 B | JOINT ASS’Y, blower washing
A Refer to Fig.16-4
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fTE16-3 BT O HKRER (RH133-YR) @
Fig.16-3 TURBO-CHARGER BLOWER WASHER, RH133~Y type

£ 3 Toad

9 @
Q&ntgy ﬁPai '}hs‘ Part Name
1s 153602-92900 | BLOWER WASHING EQUPMENT ASS’Y
(1) 153602-92910 | BODY
(1) 153602-92920 | HOSE NIPPLE
(1) 23000-016000 | HOSE CLIP
(1) 23091-090650 | PLASTIC PIPE
(1) 23010-018000 | HOSE BAND 18
(1) 153602-92930 | SOCKET
lset 746672-18450 | CONNECTOR ASS’Y, blower washing
1 146672-18480 | CONNECTOR, blower washing
1 23414-080000 | GASKET, copper 8X1
1 153602-92950 | PLUG
1 23010-018000 | HOSE BAND 18

BN18(AL-V
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Part Name

Part No
153602-92900 | BLOWER WASHING EQUPMENT ASS’Y
153602-92910 | BoDY
153602-92920 | HOSE NIPPLE
123000-016000 | HOSE CLIP
‘| 23091-090650 | PLASTIC PIPE
| 23010-018000 | HOSE BAND 18
1153602-92930 | SOCKET

| PIPE ASS’Y, blower washing

PIPE, blower washing
PIPE JOINT BOLT
GASKET, copper 17X1

PLUG
HOSE BAND 18

o







HE17. gRe=A—LrE )
Fig.17 EXHAUST MANIFOLD ASS'Y

Model 6N18(A)L-HV/-DV/-UV/-SV / 6N18L-EV

(452 mmse o

~HV/-DV/-UV/~-8V / 6N18L-EV

|

ngine Model 6N18AL-EV

& E 5
Part Na

Part Name

—EV

® K

Itenm B & 2 % Quantity
A B

FRv=5—1 Fi Iset | Iset
-1 | $eRe=F— F1.2,45 2 2
2 | v =h—1F 3.6 2 2
2 | BERE (R 4 4
3 | Ruxy (~yFHn) 6 6
4 | b M12x35 24 24
=& 12 24 24
S | #xrvr 9 9
6 | FAk M12x45 32 32
Fv b M2 32 32
7 | FF M12x50 4 4
Fo b W12 L B
8 | ¥R—} (rEmEET) 6 6
9 | BRERT 1 1

BRAET 1
H27 v b BESAD) 1
HA7 v b GB#EAD) ¢
Rk MI12X50 4
F2 kw2 4
F b MI6X55 4
| For me 4

T46673-13013

146673-13510
146673-13520
147673-13900
146673-13210
26203-120302
22133-120000

147673-13250
147673-13400
26703-120002
45521-013670
26703-120002

147673-13230
146673-13120

746672-13102

| 746673-13101

146672-13140
146673-13140

146672-13401
159615-13201
45521-013670
26703120002

147673-13410
26713-160002

EXHAUST MANIFOLD 4SS’y

EXHAUST MANIFOLD 1.2, 4.5
EXHAUST MANIFOLD 3, 6
FLEXIBLE JOINT (EXH.)
GASKET, cylinder head outlet
BOLT M12X35

FASHER 12

GASKET

BOLT M12X45
NUT M12
BOLT M12X50
NUT M12

SUPPORT, exhaust pipe
EXHAUST PIPE

EXHAUST PIPE ASS'Y
EXHAUST PIPE 4SS'%
EXHAUST PIPE
EXHAUST PIPE

GASKET, turbo-charger inlet
GASKET, turbo-charger inlet
BOLT M12X50

NUT M12

BOLT M16X55
NUT M16

BNT8(AL-V




Sl 1 I148673-13201 | COVER, exheust masifold
1 146683-13310 | COVER, exbacst maaifeld

234

. 14887313351 | suPPoRT A

L] 20206-120252 | BoLY wizxis

3 2213T-120000 | vasmy 12

] 20206-100202 | BoLY Wox 0 »
§ | 237-100000 | wasusr 10 “
. 6208 12 | LT meew

4 2IT-120000 | wasmEw

2 000100002 | pve Bt W
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"LYWHEEL ASS'Y,

IR A L4

5y
&

direct coupling & single side bufing spec.
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REI81. 95 IMBEUTSARAIL IS

GERGES. A E8SHE)
Fig.18-1 CRANKSHAFT & FLYWHEEL ASS'Y,

direct coupling & single side bearing spec.

I Quantity BaFs
tem B & £ % Bave ik Part Name
A B
7520 Wt Iset 74667321010 | CRANKSHAFT ASS'Y
» Iset | 746673-21020 »

1|25 7m 1 146673-21010 | CRANKSHAFT

77-7m 1 146673-21040 | CRANKSHAFT
2 | AARMLEDRL 6 6 142613-21050 | HEXAGON SOCKET HEAD SET SCREW
3 | ¥¥ (Karm) 1 1 146673-21200 | GEAR, flywheel side
4 | BHFYY 6x6 1 1 22312-060060 | STRAIGHT PIN 6X6

L 5 | ¥ (RS Am) 1 1 146673-21211 | GEAR, anti flywheel side
NIRRT =4 MR BALANCE WEIGHT ASS’Y
 SMISL-DV/-UV/-SV/-EV B ﬂ-t#’lﬂut 746673-21161 EOR_6N18L-DV/~UV/-SV/~EV_TYPE
| RFvRy=q b 12 12 14667321111 | BALANCE WEIGHT
Frr WJX?S-{ I") 24 24 146673-21132 | BOLT, balance weight
ms- s Y 12 | 12 | 22312-160300 | STRAIGHT PIN 16x30
‘ 746676-21150 EOR 6N18AL-HV/-DV/-UV/-SV/-EV TYPE
12 146676-21100 | BALANCE WEIGHT
24 | 146673-21132 | BOLT, balance weight
12 | 22312-160300 | STRAIGHT PIN 16X30

| STRAIGHT PIN 16X50

FLYWHEEL ASS'Y
EOR_6NI8L-DV/-UV/~SV/~EV TYPE
FLYWHEEL (1050 X 220)

RING GEAR

BOLT, flywheel

WIRE 1.2

R i e e AL i




A LA &
Ef. A2 a4s)

ASS'Y,
& single side bearing spec.

t-f

Part Name

LR
Part Mo

| 746673-21131 | FOR 6NISAL-HV/-DV/-UV TYPE
146673-21371 | FLYWHEEL (944 X 182)
146673-21600 | RING GEAR

152673-21500 | BOLT, flywheel
22312-160500 | STRAIGHT PIN 16X 50
22451-120000 | WIRE 1.2

746673-21141 | FOR 6NISAL-SV/-EV TYPE
146673-21381 | FLYWHEEL (944 X 205)
146673-21600 | RING GEAR

152673-21500 | BOLT, flywheel
22312-160500 | STRAIGHT PIN 16X50
22451-120000 | WIRE 1.2

BOLT ASS'Y, direct coupling
STUD BOLT M20X65
U-NUT M20

OIL SLINGER ASS'Y, flywheel side
OIL SLINGER, flywheel side
SLOTTED SET SCREW M10X10
GASKET

-120302 | BOLT M12X30

) WASHER 12

STRAIGHT PIN W10X28
NUT M10




U £V TFAA A ®

(AR (S, R 2 )
& FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.
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Fig.18-2

IS 0B LUV ISR, L4

(GERRAE#. M2 )
CRANKSHAFT & FLYWHEEL ASS'Y,

direct coupling & both side bearing spec.

Ttem B & &2 % Quantity “sz '&ﬁ Part Name
®|®
77 v 7wt Iset 74667321010 | CRANKSHAFT ASS’Y
» Iset | 746673-21020 L
1 27v7m 1 146673-21010 | CRANKSHAFT
27vom 1 146673-21040 | CRANKSHAFT
2 | RARMLEDRAL 6 6 142613-21050 | HEXAGON SOCKET HEAD SET SCREW
3 | ¥¥ (A 1M) 1 1 146673-21200 | GEAR, flywheel side
4 | T 6x6 1 1 22312-060060 | STRAIGHT PIN 6X6
5 | ¥¥ (K4 1A) 1 1 146673-21211 | GEAR, anti flywheel side
RIAY=A MEE 12set|12set| 746673-21170 | BALANCE WEIGHT ASS'Y
6 | RFRY=A} 12 12 146673-21120 | BALANCE WEIGHT
7T | FAh (RFRD=A D) 24 24 146673-21132 | BOLT, balance weight
8 | T 16X30 12 | 12 | 22312-160300 | STRAIGHT PIN 16X30

774 A NERE

746673-21121
146673-21392
146673-21600

152673-21500
22312-160500
22451-120000

746673-21131
146673-21371
146673-21600

152673-21500
22312-160500
22451-120000

FLYWHEEL ASS’Y

FOR 6N18L-DV/-UV/-SV/-EV_TYPE
FLYWHEEL (1050 220)

RING GEAR

BOLT, flywheel
STRAIGHT PIN 16X50
WIRE 1.2

FOR_6N1SAL—HV/-DV/-UV TYPE
FLYWHEEL (944X182)
RING GEAR

BOLT, flywheel
STRAIGHT PIN 16X50
WIRE 1.2

6N18(AL-V
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(FRAR G ERE, T %h 32 H4%)

AFT & FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.

® &

" & & 5
Quantity Bart 1o Part Name
®|®

1 146673-21381 | FLYWHEEL (944 X 206)

1set | lset | 746673-21141 | FOR 6NISAL-SV/-EV TYPE
X
1 1 146673-21600 | RING GEAR

16 16 152673-21500 | BOLT, flywheel
1 4 22312-160500 | STRAIGHT PIN 16%50
1 22451-120000 | WIRE 1.2

- W 20set| 746673-21220 | BOLT ASS'Y, direct coupling
20 | 20 26232-200652 | STUD BOLT M20X65
20 | 20 26356200002 | U-NUT M20

1s | 1s | 146673-01570 | OIL SLINGER, flywheel side
(1) | (1) | 26911-100102 | SLOTTED SET SCREW M10X 10
1 1 146673-01560 | GASKET

17 | 17 | 26206-120302 | BOLT M12X30

17 | 17 | 22137-120000 | WASHER 12

2 2 22340-100282 | STRAIGHT PIN M10X28
} 26706-100002 | NUT M10

1set | 1set | 746673-01190 | OIL SLINGER ASS'Y, flywheel side

NIBAIL-Y
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Fig18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.
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ME18-s HSUOMBEUISARA LA R ER L) &
Fig.18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.

Ttem B & & ® Quantity ':nfz 'Nf Part Name
@ | ®
277 Widti 1set 746673-21010 | CRANKSHAFT ASS'Y
5 Lset | 746673-21020 "
1 | 25om 1 146673-21010 | CRANKSHAFT
e ed | 1 | 146673-21040 | CRANKSHAFT '
2 ARARMFEDRT 6 6 142613-21050 HEXAGON SOCKET HEAD SET SCREW
s | 3| ®Y qram) 1 1 | 146673-21200 | GEAR, flywheel side
% 4 | BT 6x6 1 1 22312-060060 | STRAIGHT PIN 66
5 | ¥¥ (K&4S i) i 1 146673-21211 | GEAR, anti flywheel side
RTFRT =4 MEA BALANCE WEIGHT ASS’Y
SNISL-DV/-UV/-SV/-EV B |12set|12set| 746673-21161 EOR_6N18L-DV/~UV/-SV/~EV TYPE
RIURY = b 12 | 12 | 146673-21111 | BALANCE WEIGHT
T | ®AF (RF2R9=q}) 24 24 146673-21132 | BOLT, balance weight
8 FTE> 16X30 12 12 22312-160300 STRAIGHT PIN 16X 30
| SN1SAL-HV/-DV/-UV/-SV 12set|12set| 746676-21150 8, =DV/-UV/-SV/-EV.
EA
6 | #FrRy=A R 12 | 12 | 146676-21100 | BALANCE WEIGHT
T | ®AR T2 RU=AF) | 24 | 24 | 146673-21132 | BOLT, balance weight !
8 | BFYY 16X30 12 | 12 | 22312-160300 | STRAIGHT PIN 16X 30
FLYWHEEL ASS'Y
| Iset | 1set | 746673-21101 | FOR 6NISL-DV/-UV/-SV/-EV TYPE
(944 %240) 1 1 | 146673-21340 | FLYWHEEL (944X240)

1 1 14667321600 | RING GEAR

16 | 16 152673-21500 | BOLT, flywheel
1 1 22312-160500 | STRAIGHT PIN 1650
1 1 22451120000 | WIRE 1.2

746676-21111 mmﬂlﬂl:ﬂlﬂtﬂ_ﬂm

146673-21360 | FLYWHEEL (944 235)

BN18(AL-V
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FT & FLYWHEEL ASS'Y, bell mounting spec.

LA Pars e

% 146673-21600 | RING GEAR

16 | 16 | 152673-21500 | BOLT, flywheel

¥ 1 22312-160500 | STRAIGHT PIN 16X50
1 ) 22451-120000 | WIRE 1.2

12set|12set| 746673-21200 | BOLT ASS’Y, direct coupling
16 16 26232-160602 | STUD BOLT M16X60
16 16 26356-160002 | U-NUT M16

1set | I1set | 746673-01200 | OIL SLINGER ASS’Y, flywheel side
1s 1s 146673-01570 | OIL SLINGER, flywheel side

| BELEDRT U0X10 (1) | (1) | 26911-100102 | SLOTTED SET SCREW M10X10
Bt 2d 1 | 1 | 146673-01560 | GASKET

17 17 26206-120302 | BOLT M12X30
17 17 22137-120000 | WASHER 12
22340-100282 | STRAIGHT PIN M10X28







B9, EXbssvERELE ()
Fig19 PISTON & CONNECTING ROD ASS'Y

Ttem * & naE S
B & & % Quantity Part Mo Part Name
YR b 6set T46674-22011 | PISTON ASS'Y

R bt 6s 146674-22450 | PISTON ASS'Y
1| ERpr (6) 146674-22060 | PISTON
2 | BE (BRE/AE) (6) 146603-22850 | COVER, cooling chamber / blind

S (MEE/ ¢ 12K) (6) 146673-22850 | COVER, cooling chamber / hole é12
4 | Fap u8x12 (29) 26206-080122 | BOLT M8 X 12

RUANER (24) 138613-23290 | CUP WASHER
5§ | ERPYYYZ (Na1) 6 146673-22130 | COMPRESSION RING, Nal

(3@ v%) (3-face CR-plated)

6 | EXFXUUY (N2) 6 146673-22140 | COMPRESSION RING, NaZ
T | FAAY i 6s 146673-22180 | OIL RING ASS'Y

FANLY Y (Na3) (6) 146673-22160 | OIL RING, Na3

AL NZHFRRUH (6) 146673-22170 | COIL EXPANDER

58 27~ 1 6s 146673-22310 | PISTON PIN ASSTY

EX Py (6) 146673-22300 | PISTON PIN

MEDF (6) 146673-22320 | TUBE, oil gallery

12 22252-000750 | RETAINING RING, C type 75
6 26911-100122 | SLOTTED SET SCREW M10X12

146674-22110

[Remark]
t] f piston ri oove

COMPRESSION RING, Nal
(1-face CR-plated)

FcautION]

If the piston top ring groove have
been repaired with Cr-plating.

DO NOT USE THE 3-FACE-CR-PLATED
TOP RING.

BN18(AL-V
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PISTON & CONNECTING ROD ASS'Y
2N % &K w & &F 5
| Quantity Part MNa Part Name
set 746673-23021 | CONNECTING ROD ASS’Y
146673-23021 | CONNECTING ROD ASS'Y
142613-21050 | HEADLESS SET SCREW

146673-23120
146673-23220

146673-23380
146673-23360
146673-23370

PISTON PIN BUSH
CONNECTING ROD BOLT

CRANK PIN BEARING ASS’Y
CRANK PIN BEARING, upper
CRANK PIN BEARING, lower

146673-23460
146673-23420

146673-23430

146673-23470

146673-23440

146673-23450

UNDER SIZE CRANK PIN Bl

INNER DIA. -0.4mm BEARING ASS’Y
CRANK PIN BEARING, upper US 0.4

CRANK PIN BEARING, lower US 0.4

INNER DIA. -0.8mm BEARING ASS’Y

CRANK PIN BEARING, upper US 0.8

CRANK PIN BEARING, lower US 0.8







20 EimAR T a8 @&
Fig20 LUBRICATING OIL PUMP ASS'Y

A Item WHME  Engine Model ' = o
@® |HEBMR_ Auxiliary Eng. | GNIBAL-HV/-DV/-UV/-SV/-EV
:’;ﬂ: :nd Eng. 6N18AL-DV/~UV/~SV/-EV
@ Auxiliary F.n"inq fl.;l{klci)‘unﬁn?E?;.
EERA il 6N18L-DV/~UV/~SV/-EV
© | WARE Land Eng © e aN
8. Direcy Coupling Eng.
® &
g B & & % Quantity “Pa%t th% Part Name
®|IB®|O
Lo gs= ) Iset 746673-32010 | LUBRICATION OIL PUMP ASS'Y
v L e bgis 1set 746673-32020 | LUBRICATION OIL PUMP ASS'Y
WRBA 7@ lset| 746673-32040 | LUBRICATION OIL PUMP ASS'Y
WRBR S lset 746673-32100 | LUBRICATION OIL PUMP ASS'Y
WRBR TR 1set 746673-32110 | LUBRICATION OIL PUMP ASS'Y
WREA A8 Iset| 746673-32150 | LUBRICATION OIL PUMP ASS'Y
R 7HtEHE 1s 146673-32010 | PUMP BODY ASS'Y
R 7Rt 1s 146673-32250 | PUMP BODY ASS'Y
L PS8 0 ] 1s | 146673-32460 | PUMP BODY ASS’Y
1 | R 7%k (1 146673-32021 | PUMP BODY
R T (1) 146673-32050 | PUMP BODY
Ry 7HE (1) | 146673-32450 | PUMP BODY
2 | Fova (2) | (2 | (2) | 146673-32130 | BUSH
757 PT1/8 (2) | (2) | (2) | 23871-010000 | PLUG PT1/8
| sresm (#o7km) | 1s | 1s | 1s | 146673-32070 | cover ASS'Y, pump body
S (R T &) (1) | (1) | (1) | 146673-32081 | COVER, pump body
Fov= 2| (2| (2) | 146673-32130 | BusH
146673-32101 | PUMP GEAR ASS'Y, driving
1s 146673-32150 | PUMP GEAR ASS'Y, driving
1s | 14667332400 | PUMP GEAR ASS'Y, driving
133814-32110 | GEAR, inside
(1) 14667332110 | GEAR, inside
(1) | 146673-32410 | GEAR, inside
1) 146673-32121 | SHAFT, driving
(1) | 146673-32420 | SHAFT, driving

BN18(AL-V



ING OIL PUMP ASS'Y

" & &5
Part No

Part Name

1s
1s
(¢8)
(1)

|
(§]

LR
L
0o

e e e e
e e

=
3 et ot
e ba |
30

P 30

-t

- 136600-11722

146673-32190
146673-32180
146673-32440
133814-32110
146673-32110
146673-32410
146673-32170
146673-32430

146673-32201
146673-32210
26772-240002
26206-120302
22312-060180

146673-34080
23414-300000
146673-34030
22312-080700
146673-34021

146673-34071
146673-34050
24311-000290
146673-34060
26206-120602

- 26706-120002

26206120302

PUMP GEAR ASS'Y, driving
PUMP GEAR ASS'Y, driving
PUMP GEAR ASS’Y, driving
GEAR, inside

GEAR, inside

GEAR, inside

SHAFT, driving

SHAFT, driving

GEAR, pump driving
GEAR, pump driving
LOCK NUT M24
BOLT M12X30
STRAIGHT PIN 6X8

SOCKET M30-M18

GASKET, copper 30X1
PRESSURE CONTROL VALVE
STRAIGHT PIN 8X70
PRESSURE CONTROL VALVE

SPRING

SPRING RETAINER
O-RING (1A) P29
FLANGE, oval type
BOLT M12X60

NUT M12

BOLT M12X30

HEXAGON SOCKET HEAD PLUG
GASKET

SPRING

PRESSURE CONTROL VALVE
PLUG M12
GASKET, copper 12X1




fHE20. AEEAR T4 %)
Fig20 LUBRICATING OIL PUMP ASS'Y

® &
| W & & % Quantity .a b Part Name
®| B0
32 | Fb M12x30 k4 7 7 26206-120302 | BOLT M12X30
HAFEL R M12Xx30 2 2 2 26216-120302 STUD BOLT M12X30
F 2 b 2 2 2 2 26706-120002 | NUT M12
33 | BT M10X25 2 - 2 22340-100252 STRAIGHT PIN M10X25

34 | B

385 | NyF

36 | b u8x20
Y—=NTyvy 8

146673-32030 | cover \
146673-32040 | GASKET
26206-080202 | BOLT M8 X 20
22190-080003 | SEAL WASHER 8

(R R
[ R
L

T —

BN18AL-V
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T2~ BEaANBHE (K HR)

&

Fig.21-1 LUBRICATING OIL COOLER ASS'Y, sea water spec.

® K
Itea B &% 24 % Quantity “k’nf’t '&5 Part Name
@ ®
WRnDEitE LUB. OIL COOLER ASS'Y
D =R*ofig 1s 746673-33122 | 1) EPOXY PAINTING SPEC.
2 RFTLofrm 1s 746673-33130 | 2) NEOPRENE COATING SPEC.
3) =RE is 746676-33122 | 3) EPOXY PAINTING SPEC.
D RIFFvofg Is| 746676-33130 | 4) NEOPRENE COATING SPEC.
1 | F4r2—-5R Lf1/1]1][ 146673-33012 | oIL COOLER Bopy
2 | NE~ (HWmws—3 An) HEADER, inlet side
1) =R fHig 1 1 146683-33170 | 1) EPOXY PAINTING SPEC.
2) XFFLofg 1 1 | 146672-33160 | 2) NEOPRENE COATING SPEC.
3 | WMHE (MBEMI—5HnO) HEADER, outlet side
1D =R E i 1 1 146674-33170 | 1) EPOXY PAINTING SPEC.
2) RFT Lot 1 1 | 146672-33170 | 2) NEOPRENE COATING SPEC.
4 | OY>Z (14 P18O 212|2] 2| 24311-001800 O-RING (1A) P180
5 | #a b m2x30 12(12]12] 12| 26206-120302 | BOLT M12X30
BHELE 1s|1s|1s|1s| 146683-33240 COOLING PIPE ASS’Y
Tn*'f:e"‘-_( . @|@|@ || 146673-33200 | END PLATE B, cooling pipe
(95)(95)| (95) | (95)| 146683-33230 | COOLING PIPE
(13)[(13)| 146673-33320 | BAFFLE PLATE
(28)[(28)] 146673-33330 | DISTANCE PLATE (A), baffle plate
4 | 23894-030002 | HEXAGON PLUG G3/8
4 | 23414-170000 | GASKET, copper 17X 1
1 | 23897-040002 | HEXAGON PLUG G1/2
1 | 23414-210000 | GASKET, copper 21X 1
1| 23211-025000 | FLANGE, round 25
1 | 23438-025000 | GASKET, round 25X 1.5
4 | 26206-100252 | BOLT M10x25
14667333450 | BEND A, cooler outlet
146673-33460 | BEND B, cooler outlet
146673-39430 | FLANGE, spectacle
152673-39160 | GASKET
26206-120352 | BOLT M12x35

SN1B(AL-V




JATING OIL COOLER ASS'Y, sea water spec.

2s T936A-0013C0

l2s| |2s| Toooa-0092E0
2 41632-004480

2 2 | 41632-001260
2|2|2]2| 137800-33380
2|22 2]| 27200-400400
2222 23418-100000
6|6|6|6| 26706-120002
44|44 26212-100252

T936A-0013D0
T0004-0092F0

41632-004480

2 | 41632-001260

2| 2| 13780033380
2| 2| 41609-000960
2| 2| 23418-100000
6| 6| 26706-120002
4|4 26212-100252

* &
By | RS Part Neme
@® ®
211 146674-33450 | BEND, cooler outlet
) 212|2]| 2| 24321-000600 | o-RiN¢ (1A) GeO
¢ o b MI12X30 8|8 |4|4]| 26206-120302 | BOLT M12x30
2 | AAZT Y G3/4 11111 1| 23894-060002 | HEXAGON PLUG G3/4
| By Er 27x1 1/1[1]1]| 23414-270000 | GASKET, copper 27X 1
73 PU-1/4 1/1(1]|1]| 23875-120000 | PLUG PT1-1/4
AATTS M8 1]1]1] 1/ 23887-180002 | HEXAGON PLUG M18
RAyxy 18x1 1(1]1| 1| 23414-180000 | GASKET, copper 18X 1
ARTF S W12 1]1]1(1]| 23887-120002 | HEXAGON PLUG M12
RAy®y 12x1 1(111]1/[ 23414-120000 | GASKET, copper 12X 1
0V¥7 ) Pss 2(2]|2|2| 24311-000550 | o-rrc (1) pss

ZINC ASS'Y, anti-corrosion
1) EPOXY PAINTING SPEC.

2) NEOPRENE COATING SPEC.
FLANGE

FLANGE

GASKET, flange

ZINC, anti-corrosion 40X 40
GASKET, for zinc

NUT M10

STUD BOLT M10X25

IRON ASS’Y, anti-corrosion
1) EPOXY PAINTING SPEC.

2) NEOPRENE COATING SPEC.
FLANGE

FLANGE

GASKET, flange

IRON, anti-corrosion
GASKET, for iron

NUT M10

STUD BOLT M10X25

GN18(AL-V
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OIL COOLER ASS'Y, fresh water spec.
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Fig.21-2 LUBRICATING OIL COOLER ASS'Y, fresh water spec.

Item B & 4 % antﬁy B & & 5 Part Name
Part Na
® ®

WA Iset 746673-33103 | LUB. OIL COOLER ASS'Y
R AR A lset | 746676-33102 | LUB. OIL COOLER ASS'Y

1 | #4r2—-5m } 1 146673-33012 | OIL COOLER BODY

2 | WS (MWMZ—FAD) 1 1 146673-33160 | HEADER, inlet side

3 | MSE (MMM —F o) 1 1 14667333170 | HEADER, outlet side

4 | OU¥Z (18 Piso 2 2 24311-001800 | 0-RING (1A) P180

§ | #ak m12x30 12 12 26206-120302 | BOLT M12X30
SR 1s 1s 146683-33190 | COOLING PIPE ASS'Y

6 | Fa—F—} (2) @) 146673-33200 | END PLATE B, cooling pipe

7 | BA¥ (95) (95) 146673-33230 | COOLING PIPE

8 | YFEl (13) (13) | 146673-33320 | BAFFLE PLATE

9 | MR (28) (28) 146673-33330 | DISTANCE PLATE (A), baffle plate

10 | AB7F 7 G3/8 4 4 23894-030002 | HEXAGON PLUG G3/8
BAyxr 17x1 4 4 23414-170000 | GASKET, copper 17X 1

11 | AATF 7 61/2 1 1 23897-040002 | HEXAGON PLUG G1/2
Bry*r 21x1 1 1 23414-210000 | GASKET, copper 21X 1

23894-060002
23414-270000
23211-025000
23438-025000
26206-100252

146673-33450
146673-33460
146673-39430
152673-39160
26206-120352

146674-33450

HEXAGON PLUG G3/4
GASKET,
FLANGE, round 25
GASKET, round 26X 1.5
BOLT M10X25

copper 27X 1

A, cooler outlet
BEND B, cooler outlet
FLANGE, spectacle
GASKET

BOLT M12X35

BEND, cooler outlet

BN1BAL-V



R B A GRKER
. LUBRICATING OIL COOLER ASS'Y, fresh water spec.

i i .
® &
Quantity “P:?t ’N? Part Name
i @® ®
0¥ ¥Z (1A 60 2 2 24321-000600 | O-RING (1A) G60
b M12X30 8 4 26206-120302 | BOLT M12X30
ART TS G3/4 1 1 23894-060002 | HEXAGON PLUG G3/4
RAy¥xy 21X 1 1 ) 23414-270000 | GASKET, copper 27X 1
737 PII-1/4 1 1 23875-120000 | PLUG PT1-1/4
2 | AAZZ 7 w8 1 1 23887-180002 | HEXAGON PLUG M18
| mAv%y 18x1 1 1 23414-180000 | GASKET, copper 18X 1
AR/TF Y W12 1 1 23887-120002 | HEXAGON PLUG M12
BAyFr 12X1 1 1 23414-120000 | GASKET, copper 12X 1
oYy ¥Z (1a) P55 2 2 24311-000550 | O-RING (14) P55
REAMEF 6258 1 1 146673-33350 | CONNECTING PIPE 25, for cooling water
| BEAEEF 0657 1 1 146673-33380 | CONNECTING PIPE ¢ 65, for cooling water
oy ¥Z (1N 675 2 2 24321-000750 | O-RING (1A) G75

BNTBANL-V
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L COOLER ASS'Y, cooling of I line system
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(HE21-2 8 & od & 5 8 (1 REUAEER) &
Fig.21-3 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
B BRIt #k / Land Engine Spec.

72T ling Pi ndard (Material : C6872T) Spec.

% ®
Item B % 4 % Quantity “Pa&::. t}h& A
® ®
R AR lset 746676-33080 | LUB. OIL COOLER ASS’Y
WA mHRNBEE 1set 746676-33090 | LUB. OIL COOLER ASS'Y
1 | #4A2—FR 1 1 146673-33012 | OIL COOLER BODY
2 | WS (MRW2—7A0) 1 1 146683-33160 | HEADER, inlet side
3 | s (MMM —7HA) 1 1 146673-33170 | HEADER, outlet side
4 | OV>Z (10) P180 2 2 24311-001800 | O-RING (1A) P180
5 | Fa b M12X30 12 12 26206-120302 | BOLT M12X30
BEHFLE 1s 146683-33240 | COOLING PIPE ASS’Y
RAWLE 1s 146673-33190 | COOLING PIPE ASS'Y
6 | Fa—F¥—} (2) (2) 146673-33200 | END PLATE B, cooling pipe
BEA¥ (95) 146683-33230 | COOLING PIPE
BHE (95) 146673-33230 | COOLING PIPE
8 | Y7ER (13) | (13) | 146673-33320 | BAFFLE PLATE
9 | W& (28) (28) 146673-33330 | DISTANCE PLATE (A), baffle plate
10 | AAT 7Y G3/8 4 4 23894-030002 | HEXAGON PLUG G3/8
BAyxr 17X1 4 4 23414-170000 | GASKET, copper 17X 1
11 | AT 7 61/2 1 1 23897-040002 | HEXAGON PLUG G1/2
BAyFr 21X1 1 1 23414-210000 | GASKET, copper 21X 1
12 | AAT T G3/4 1 1 23894-060002 | HEXAGON PLUG G3/4
BRyxr 2TX1 x ) ¢ 23414-270000 | GASKET, copper 27X 1
A7V 25 1 1 23211-025000 | FLANGE, round 25
Ay H 25X 1.5 1 1 23438-025000 | GASKET, round 26X 1.5
Bk MI0X25 4 4 26206-100252 | BOLT M10X25
<y (7—TH0) 1 1 | 146674-33450 | BEND, cooler outlet
0Y¥Z (1a) Geo 2 2 24321-000600 | O-RING (1A) 660
AR M12X30 4 4 26206-120302 | BOLT M12X30
AATT S /4 1 1 23894-060002 | HEXAGON PLUG G3/4
§ & *y 21X 1 1 1 23414-270000 | GASKET, copper 27X 1

BN18AL-V



e e

_ COOLER ASS'Y, cooling of 1 line system

LR R
e R Part Name
®
1 23875-120000 | PLUG PT1-1/4
1 23887-180002 | HEXAGON PLUG M18
1 23414-180000 | GASKET, copper 18X 1
1 23887-120002 | HEXAGON PLUG M12
1 23414-120000 | GASKET, copper 12X 1
24311-000550 | O-RING (1A) P55

146673-33380
24321-000750

739653-33140
137800-33390
137800-33380
26206-100252

CONNECTING PIPE ¢ 65, for cooling water
O-RING (14) G75

COVER ASS’Y
COVER

GASKET

BOLT M10X25

)




'Y, cooling of II line system

B4 A& M (IRSAETH)

OIL COOLER ASS
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&

Fig.21-4 LUBRICATING OIL COOLER ASS'Y, cooling of IIline system

| 8 & & % Quantity b gt Part Name
® ®
WREH DB HE lset 746683-33111 | LUB. OIL COOLER ASS'Y
WRERNBHE 1set 746683-33121 | LUB. OIL COOLER ASS’Y
1 | F42—5R 1 1 146673-33012 | OIL COOLER BODY
2 | MSE (MAMWZ—-FAD)| 1 1 146683-33160 | HEADER, inlet side
3 | MHE (MMM —FHn)| 1 1 146674-33160 | HEADER, outlet side
4 | OY 2 (18) P180 2 2 24311-001800 | O-RING (1A) P180
5 | Ak M12x30 12 12 26206-120302 | BOLT M12X30
BHRFHE 1s 146683-33240 | COOLING PIPE ASS’Y
BEFLE 1s 146673-33190 | COOLING PIPE ASS'Y
6 | Fa—F—} (2) (2) 146673-33200 | END PLATE B, cooling pipe
7 | BEN¥ (95) 146683-33230 | COOLING PIPE
BEF (95) 146673-33230 | COOLING PIPE
8 | V7&K (13) (13) 146673-33320 | BAFFLE PLATE
9 | B (28) (28) 146673-33330 | DISTANCE PLATE (A), baffle plate
AATT Y 63/8 4 23894-030002 | HEXAGON PLUG G3/8
BAy*r 17x1 4 23414-170000 | GASKET, copper 17X 1
: 1 | 23897-040002 | HEXAGON PLUG G1/2
1 23414-210000 | GASKET, copper 21X 1
1 23211-025000 | FLANGE, round 25
1 23438-025000 | GASKET, round 25X 1.5
4 26206-100252 | BOLT M10X25
1 146674-33450 | BEND, cooler outlet
2 24321-000600 | O-RING (1A) G60
4 26206-120302 | BOLT M12X30
1 23894-060002 | HEXAGON PLUG G3/4
1 23414-270000 | GASKET, copper 27X 1
1 23875-120000 | PLUG PT1-1/4
1 23887-180002 | HEXAGON PLUG M18
1 23414-180000 | GASKET, copper 18X 1

SN18(AIL-V




O H B M (I RmAREE)
G OIL COOLER ASS'Y, cooling of I line system

EFA#BAtE % / Land Engine Spec.

%)

.

® &
Quantity waE s
Part 1o Part Name

® | ®

1 1 23887-120002 | HEXAGON PLUG M12

1 1 23414-120000 | GASKET, copper 12X 1

2 24311-000550 | O-RING (1A) P55

2set | 2set | 739653-33140 | COVER ASS'Y

2 2 137800-33390 | COVER

2 2 13780033380 | GASKET

4 26206-100252 | BOLT M10X25
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Fig.22-1 LUBRICATING OIL PRESSURE REGULATING VALVE ASS'Y,
priming line of low pressure type

BaES

Part N Part Name

746673-34171 | OIL PRESSURE REGULATING VALVE ASS'Y

146673-34152 | BODY, pressure regulating valve
146673-34180 | PRESSURE REGULATING VALVE
14667334540 | SPRING, valve

146673-34160 | RETAINER, spring

23414-330000 | GASKET, copper 33X 1
23897-010002 | HEXAGON PLUG G1/8
23414-100000 | GASKET, copper 10X1
23887-120002 | HEXAGON PLUG M12
23414-120000 | GASKET, copper 12X1

24321-000500 | O-RING (14) G50
26206-100752 | BOLT M10X75

GNT8AL-V




2> BMBEREFE (BEETS13 55 %

Fig22-2 LUBRICATING OIL PRESSURE REGULATING VALVE ASS'Y,
priming line of high pressure type

0 eEs
Part Na

Part Name

746673-34160

146673-34171
13531034030
137603-52860
135410-84310

13541084281
26796-080002
135410-84301
23414-220000
23414-200000

OIL PRESSURE REGULATING VALVE ASS'Y

BODY, pressure regulating valve
PRESSURE REGULATING VALVE
SPRING, valve

RETAINER, spring

ADJUSTING SCREW
LOCK NUT M8

CAP NUT

GASKET, copper 22X1
GASKET, copper 20X 1

BN18(AL-V
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E23. MBER-LBHEE VuvFIqvE)
Fig.23-1 LUBRICATING OIL STRAINER ASS'Y, notich-wire type

| Basw | KA [waws -
MR- LBHR (EFs0) 1set 746673-35122 | LUB. OIL STRAINER ASS’Y (EF50)
1 | WMEC LBxGk | 146673-35011 BODY, lub. oil strainer
2 | B 1 139653-11641 | covER
Roxy 1 138613-11660 | PACKING
3 | o=v2 1 146673-35251 | SWITCH Cock
4 | OV (1) P53 1 24311-000530 | 0-RING (14) P53
5 | Ro¥xr 1 148616-35130 | PACKING
6 | Doy 1 148616-35140 | WASHER
7T | RoFrmz 1 146673-35440 | GLAND, flange type
8 | ®A b M10X35 2 26206-100352 | BOLT M10X 35
E& 10 2 22137-100000 | WASHER 10
9 | 8K (IR=v72) 1 146673-35280 | LABEL, switch cock
10 | EDHFAF M10 1 125600-02451 | BOLT, stopper W10
/ Miyxr 10X1 1 23414-100000 | GASKET, copper 10X1
11 | ZVRAY b (VoFuay) 2 146673-35150 | ELEMENT. noti-wire -
Roxy (=v2vh) 4 146673-35160 | GASKET, element
13 | EREE TS5 2 146673-35790 | PLUG, eair vent
| AT yvy 8x12 2 153672-59900 | SEAL WASHER 8X1.2
2s 148616-35600 | LUB. OIL STRAINER CASE ASS'Y
(2) 148616-35530 | CASING
)] 148616-35550 | ADAPTER
2 148616-35580 | PLUG, drain M10
(2) 148616-35590 | O-RING, drain plug
2 148616-35220 | O-RING, body
| 146673-35561 | CENTER BOLT
4 148616-35570 | 0-RING
2 137600-71030 | SPRING
2 22137-160000 | WASHER 16
2 146673-35170 | HOLDER, element
2 146673-35260 | SLEEVE NUT
2 146673-35270 | VALVE, rod type
2 24311-000110 | 0-RING (1A) P11
2 146673-35291 | DRAIN PIPE

BN18(AL-V
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OIL STRAINER ASS'Y, notich-wire type

x & | maE% o e s
Quantity Part Na

4 23414200000 | GASKET, copper 20X1

1 146673-35710 | NAME PLATE, strainer

2 26206-121002 | BOLT M12X 100

2 26206~120302 | BOLT M12X30

2 24321-001050 | 0-RING (1A) G105

ront side non-driving for separate spec.

Iset 746673-35351 | DRAIN OIL PAN ASS’Y, strainer
2 146673-35403 | DRAIN OIL PAN, strainer
1 26206-120202 | BOLT M12X20
2 26206-120202 | BOLT M12X20

iving for separate spec.

lset 746673-35360 | DRAIN OIL PAN ASS’Y, strainer
1 146673-35411 | DRAIN OIL PAN, strainer
1 26152-160252 | BOLT M16X25

26206-120202 | BOLT M12X20




IAECLBHE i) (D)

JATION OIL STRAINER ASS'Y,
paper element type for turbo-charger

ft#k : Front side non—driving for separate spec.)

i




232 BwAERECLEBEE GRS )
Fig-23-2 LUBRICATING OIL STRAINER ASS'Y
paper element type for turbo-charger

[MISBERLL L4 : Front side non-driving for separate spec.]

® &
Itenl| # & & % Quantity “Pf;"w* Part Neme
®
WA LB 1set 746678-35152 | LUB. OIL STRAINER ASS'Y,
CEAmE) Iset 746678-35162 | for turbo-sharger
AN LB 1set 752628-35012 | Lup. o1L STRAINER ASS’Y,
(C@emm) Iset | 746678-35011 | for turbo-sharger
WM L Bktkim 1s 1s 152623-35113 | Bopy ass’ Y, lub. oil strainer
WREC LBRE m [§)] 152623-35103 | BODY, lub. oil strainer
2 | 52 ($)] m 13965311641 | cover
Ry (1 (¢)) 138613-11660 | PacKING
‘x L. SR 1 1 152623-35400 | SWITCH cock
4 | OV (4D) P53 1 & 24316-000530 | 0-RING (4D) P53
5| Roxy 5 3% 1 148616-35130 | PAcKING
6 | B 1 1 148616-35140 | wasuEr
7 | Roxmz 1 1| 146673-35440 | cLAND, flange type
i
8 2 26206-100352 | BOLT M10x35
: 2 22137-100000 | WASHER 10
1 148616-35260 | LABEL, switch cock
133654-35420 | ELEMENT Ass’ Y, paper
146678-35420 | ELEMENT Ass’ Y, paper GL
148616-35530 | case

2s
@

(@ | 152679-35220 | o-rrng
(@ | 148616-35550

(@) | 152623-35560 | cenTer BoLT
152679-35570 O-RING, center bolt
148616-35580 | DRAIN PULG W10
146678-35840 | pRAIN PuLG
24326-000100 | 0-RING (4D) P10

 146678-35830 | cap (o1
| 26206-100102 | BoLT M2 150




o s

(B#) )

ASS'Y
nt side non-driving for separate spec.]
4 ”P:'t'&" Part Name
(@ | @) | 133654-35540 | ELEMENT, paper type
s i - ) 3 (2) | 137600-71030 | sprinc
| @ | @ | 22137160000 | waster 16
‘2 2s 125613-35300 | RELIEF VALVE ASS’Y
1 1 125600-02451 | SET BOLT M10
sy ! 3 23414-100000 | GASKET, copper 10X1
2 2 146673-35790 | PLUG, air vent
2 2 153672-59900 | SEAL WASHER 8X 1.2
1 1 146678-35850 | BRACKET
e 1 26206-121702 | BOLT M12X170
2 2 146673-35880 | BOLT
gy 2 26206-120162 | BOLT M12X16
= 4 2 26206-120252 | BOLT M12X25
2 2 26206-120402 | BOLT M12X 40
.58 26206-120302 | BOLT M12X30
2 26206-122002 | BOLT M12X200
1 152623-35450 | LEVEL
b <3 146678-35800 | LEVEL




(A=)

A _ STRAINER ASS'Y,
= ~ paper element type for turbo—charger

: Front side driving for separate spec.]
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Fig.23-3 LUBRICATING OIL STRAINER ASS'Y
paper element type for turbo-charger

[MHBEMHYLH : Front side driving for separate spec.)

® &
Item B & 4 ® Quantity 'lpiimﬁ S
® | ®
Wi LBt 1set 746683-35151 | LUB. OIL STRAINER ASS'Y,
(@emm) Iset | 746683-35161 | for turbo-sharger
1 | MMM LBk 1 3 146673-35011 | BODY, lub. oil strainer
2 f5n 1 1 13965311641 | COVER
Ryxy 1 1 138613-11660 | PACKING
3 | M=y 1 1 152623-35400 | SWITCH cock
4 | OV (4p) ps3 1 1 24316-000530 | 0-RING (4D) P53
5 | Royx 1 1 148616-35130 | PACKING
6 | e 1 1 148616-35140 | WASHER
T | Ryxrmz 1 1 146673-35440 | GLAND, flange type
8 | Fb MI0X35 2 2 26206-100352 | BOLT M10X35
X =& 10 2 2 22137-100000 | WASHER 10
®£E (GR=2) F | 1 148616-35260 | LABEL, switch cock
EBFEL B W10 1 1 125600-02451 | SET BOLT M10 e
Wy 10X1 1 1 23414-100000 | GASKET, copper 10X1 {f :
2s 13365435420 | ELEMENT ASS'Y, paper ‘ ;
2s 146678-35420 | ELEMENT ASS’Y, paper GL i
2 (2) | 148616-35530 | casE 3
2 (2) | 152679-35220 | o-RING i
@ @) 148616-35550
@) (2) | 152623-35560 | CENTER BOLT
@ (2) | 152679-35570 | 0-RING, center bolt
@) 148616-35580 | DRAIN PULG M10
2) 146678-35840 | DRAIN PULG
@ | @ | 24326-000100 | o-rrne (ad) P10
146678-35830 | cAP (6L)
26206-100102 | BOLT M12X150
133654-35540 | ELEMENT, paper type




LB ) ()
MMIIABS'Y »

Front side driving for separate spec.]
LN
Part Mo Part Name
®
2 2 137600-71030 | SPRING
2 2 22137-160000 | WASHER 16
2 2 146673-35790 | PLUG, air vent
2 2 153672-59900 | SEAL WASHER 8X1.2
1 1 146683-35010 | SPACER
2 2 26206-121602 | BOLT M12X 160
2 2 26206120902 | BOLT M12X90
3 1 24321-001050 | O-RING (1A) G105
1 1 24311-000350 | O-RING (1A) P35
1 1 15262335450 | LEVEL

146678-35800 | LEVEL




T T

ASATLBE / GF2B (RO (D

ING OIL BY-PASS STRAINER / GF2 TYPE,
centrifugal type




1241 B/ <1/ SRTLBHM / GF2% (R st) )
Fig.24-1 LUBRICATING OIL BY-PASS STRAINER / GF2 TYPE,
centrifugal type

¥ =& 0 &% 5
Item B & & St ity Bant T Part Name

RARRE LB Iset 41632-005440 | BY-PASS STRAINER ASS'y,
ES S (1) BODY

AFN (1) BEARING

AZY ey (3) 40000-013970 | SPRING PIN

A H—p ) 40000013980 | INSERT

oy (2) 40000-013990 | o-RING

L S R O

Pay %4 (1)

8 VALVE

T |22y (1) 40000-014000 | GLAND, flange type
8 |loyr2 1) 40000014010 | o-RING

9 | 7527 (1) 40000-014020 | pLUG

10 | RFw FFEL R (4) STUD BOLT

1| xerFr (1) 40000-014030 | SPINDLE

WASHER

KEY

ROTOR BODY
NOZZLE
PIPE
SUPPORT

FES V)
F—

SPLIT PIN
BEARING
C-RING
0-RING

ROTOR COVER
SPRING WASHER

HEXAGON NUT
COVER

BEARING
0-RING

WASHER

SPRING WASHER

HEXAGON NUT

GASKET WASHER

6N18(AL-V




SRILBSE / Grox GBiLR) (D)
Y-PASS STRAINER SYSTEM / GF2 TYPE,




242 M/ </ SRLBEE / GR2® GROR) ()
Fig.24-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,

centrifugal type
ir li
Item n & ® = W& #F 5
-» Quantity Part Na Part Name
SNARAZ LBER 1set 746673-35160 | BY-PASS STRAINER SYSTEM
L sanzxzLm 1s 1B 24-1 B | BY-PASS STRAINER
Refer to Fig.24-1
B Entsd 1 43400001310 | GASKET
3 | ®Ab m0x4s 5 26206-100452 | BOLT 1045
F2 b M0 5 26706-100002 | NUT M10
4 | FR—} 1 146673-35510 | SUPPORT
5 | FAb M10x35 2 26206-100352 | BOLT M10X 35
F2 b MO 2 26706-100002 | NUT M10
6 | F bk M10x20 2 26206-100202 | BOLT M10%20
7 | ®ab M12X20 2 26206-120202 | BOLT M12X20
8 | MRMEYF 1 146674-01670 | RETURN PIPE, lub oil
9 | Fb W12Xx30 4 26206-120302 | BOLT M12X 30
10 | Rox> 1 138673-01990 | GASKET
11 | 88 1 146673-35830 | NAME PLATE
WARELE GF22LB) 1set 746673-39370 | LUB. OIL PIPE ASS'Y, GF2 strainer
=y 7N PTI/2 1 23163040000 | NIPPLE PT1/2
1 43600-023230 | BALL VALVE
1 23112-040000 | ELBOE PT1/2
1 43551-001711 | UNION PT1/2X15
1 14667339300 | LUB. OIL PIPE, by-pass pipe A
1 146673-39311 | LUB. OIL PIPE, by-pass pipe B
) | 146673-39330 | LUB. OIL PIPE, by-pass pipe C
1 23857-120000 | JOINT BOLT 12
2 23414-180000 | GASKET, copper 181
6 146673-39201 | SUPPORT 15X 1
3 26206-120352 | BOLT M12X35
1 146673-07150 | NAME PLATE, valve

BN18(AL-V
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i/ oF2l (aod) )

ASS STRAINER SYSTEM / GF2 TYPE,
s centrifugal type

A
LT




FIEI24s Mt 1/ RELBEE / GF28 (Eiost) )
Fig.24-3 LUWOATNQ OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,
centrifugal type
L. 3 " & s 5
Item B & 4 » "l W Bt K Part Name
S AR Lt Iset T46673-35170 | BY-PASS STRAINER Ass'y,
Lt zzLm 1s T8 24-1 B | y-pass STRAINER
Refer to Fig.24-1

2 | Syxy 1 43400-001310 | gasker

3 T b M10Xx45 5 26206—100452 BOLT M10x45

4 | mite 1 146673-35360 | BrackeT

5 | Ry 1 146673-01470 | cAskeT

6 B/ b M16x30 4 26152-160302 BOLT M16x30

7 | #®—}p 1 147673-35520 | suppogt

8 Tk M10Xx20 4 26206-100202 BOLT M10X20

9 | &g 3 146673-35830 | NAME PLATE

WAREFLE GF2o LB) | 1set 746683-39380 | LUB. OIL PIPE ASS'Y, GF2 strainer

0| =7 P2 1 23163-040000 | NIPPLE PT1/2

1 | ®—nsnz 1 43600-023230 | BALL vaLvE
12 - 2 23112-040000 | ELBOE pr1/2

13 1 43551-001711 | UNION PT1/2x15

146673-39850 | Lup. OIL PIPE, by-pass pipe
23857-120000 | JOINT BoLT 12
23414-180000 GASKET, copper 18X1
146673-07150 | NAME PLATE, valve

BN18(AL-V




G OIL BY-PASS STRAINER / ROC5 TYPE,

centrifugal type
—®




fHE25-1 M A/ SACLBHA / ROCSE GEL) ()
Fig.25-1 LUBRICATING OIL BY-PASS STRAINER / ROC5 TYPE,

centrifugal type
(o] / Heavy fuel oil spec.
: x & 'TEE "
tewp WA W Quantity Part Na Rart ane
WM A N2 LBGE 1set 153605-35200 | LUB. OIL BY-PASS STRAINER ASS'Y
1 SR (NEES) (1) T | LABEL, serial number
2 | Rangvvy (1) sreimte—eens | BRL BOUSTNG
3 | by bhbss— (1) Peepewsasss | 1SN COVER
4 f SRy xZ ) (1) | SHAFT, base
5 | 220 (2) oot LW, Jet
6 | W¥ (1) “=r"- |-BAFFLE TUBE
T | R=rt—of v ¥—} (1) 753605-36210 | PAPER INSERT
8 | Fobk (1) — | wr
9 | 0%z (1) e FIN0B
10 | 888 (BR) (1) | LABEL, name & type
11 | R2RR (1) St eeme L | EAREL, Wikmning
12 | p—Erhy (1) e G atite
13 | EWH (1) = | PISTON, aut-ore
14| B—F 1) e - R
15 | Ktk (RAnyTv ) (1) —— | BASE, bell housing YANMAR brand
16 | | (1) — | RETAINER, spring
- 8 (1) T | SPACER, retainer
18 | (1s) —— | ROTOR SHAFT SUB-ASS'Y
19 (1) grrerseeeaae ] PUOG, Elush awal
(1) 753605-35220 | O-RING, rotor
1) 753605-35230 | 0-RING, base upper side
(1) 753605-35250 | 0-RING, cover nut
(1) 753605-35260 | O-RING, base lower side
1) 153605-35210 | CLAWP
1) T | PIN, sligtinent
1) 42430-015800 | SPRING PIN
[6)] 42430-015810 | SPRING, compression

BNTB(AN-V




| MRS/ SACLBEE / ROCSE (BLR)

OIL BY-PASS STRAINER SYSTEM / ROCS5 TYPE,
centrifugal type

vl

s

R RS BRI RPN S

l,
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FEI25-2 M@/ /SRCLEBEE / ROCSE GED=)

Fig.25-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / ROCS TYPE,

centrifugal type

% K
Ttem B & 4 % Quantity “P& ‘Nni Part Name
art
@ | ®
MR A A2 UBER] 1ser 746673-35180 | LUB. OIL BY-PASS STRAINER SYSTEM
(ROC-5% MWL) Iset | 746673-35140 | (ROC-5 Type Centrifugal Type)
1 | WSS A2 LB 1s Is | ft5 25-1 B/ | LUB. OIL BY-PASS STRAINER
Refer to Fig.25-1
2 | Wsr 1 1 14667835990 | SIDE COVER
3 | Roxy 1 1 146673-01470 | GASKET
4 | Fr M16x30 4 4 26152-160302 | BOLT M16X30
5 | Bitd 1 1 146678-35981 | MOUNT
6 | NyF RESXL 5 1 1 23438-065000 | GASKET, round 65X1.5
7 | #AR M12x25 4 4 26206-120252 | BOLT M12X25
8 [ #®—ba 1 1 146678-35971 | SUPPORT A
: 9 | #r b M12Xx30 2 2 26206-120302 | BOLT M12X30
| 10 | B b MI12X45 2 2 26206-120452 | BOLT M12X45
‘; 7 2 2 | 26706-120002 | NUT w12
1 |- 1 146678-35960 | SUPPORT B
12 | 1 146678-35950 | SUPPORT B
13 1 1 146673-08110 | SUPPORT
! 1 1 26706-120002 | NUT W12
2 2 26206-120302 | BOLT M12X30
2 2 26706-120002 | NUT M12
b 1 1 26206-120252 | BOLT M12X 25
2 2 146678-35930 | SUPPORT C
2 2 26152-160452 | BOLT M16X45
2 2 146678-35940 | SUPPORT D
2 2 26206-120852 | BOLT W12X85
2 2 | 26206-120352 | BoLT w1zx35

BNTBAL-V




D = =

=

43551-001711
146678-39980
43551-000201
23414-210000

146673-07150
22451-060000

UNION PT1/2X15

LUB. OIL PIPE

UNION M25XPF1/2
GASKET, copper 21X1

NAME PLATE, valve
WIRE 0.6

/Rocs® (@bH) D)
centrifugal type
EXE S
Bare N Part Name

746673-39361 | LUB. OIL PIPE ASS'Y
1 146678-39960 | PIPE JOINT BOLT
i § 146678-39970 | JOINT
2 23414-210000 | GASKET, copper 21X1
1 23163-040000 | NIPPLE PT1/2
1 43600-023230 | BALL VALVE




AR 26 s
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SBHH / FM200% GEILE)

INLET
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TR25-3 BB/ N/ RRCLEBHAE / FM200®8 GED )

@

Fig25-3 LUBRICATING OIL BY-PASS STRAINER / FM200 TYPE,

centrifugal type
It x & waEs
" ™ o Quantity Part Na Part Name
WM A SRS LB Iset 746673-35191 | LUB. OIL BY-PASS STRAINER ASS’Y
F200-21 LO= L 1 42430-006072 | LUB. OIL BY-PASS STRAINER
1 |Z4AF—HF 1 — assy (1) BODY ASSEMBLY
2 |ZAANF—RF 4 — ) BODY
3 [REYFA () SPINDLE
4 |AR—25vF (1 CAOVE CLAMP
5 |Hs8— AsSY (1) COVER ASSEMBLY
6 |BA—F o (1) COVER NUT
7 |09¥7 2) 753605-35420 | O-RING, cover nut
. i (¢Y) g~ A 1 P16
9 |@—% assy (1) ROTER ASSEMBLY
10 [g—FH A—F o b (1 ROTER COVER NUT
1 |RF7F—FL—} (1) STIFFNER PLATE
T Y I Fa—T (1) BERAING TUBE
F FFa—T (1) STAND TUBE
5 1) ROTOR COVER
) 753605-35451 | PAPER INSERT
(1) e ], CIRGLIP
(1) 753605-35410 | O-RING, rotor assembly
(1s) == |iRoToR BoDY
(6)] BNOZZLE
=) ) 753605-35430 | O-RING, filter body
) CUT OFF VALVE KIT
1) 753605-35440 | FLANGE GASKET
4 26206-120352 | BOLT M12X35

BN18L-V







HE26 BAEY—ERZyEAE &
Fig.26 LUBRICATING OIL THERMOSTAT ASS'Y

It K " a5
- BA&W® Quantity Part No Part Name
MR —EA Y » MR 1set 746673-38011 | LUBRICATING OIL THERMOSTAT ASS’Y,
1 | &k (F—FRF 9 b) 1 146673-38101 | BODY, thermostat
2 | ¥RBY 1 141616-38110 | PISTON
3 [ md) 1 141616-38210 | ELEMENT
4 | Bk 1 141616-38140 | SPRING
5 | ENEOE 1 22272-000100 | RETAINING RING, E type
6 | AR 1 141616-38150 | CONICAL SPRING
Ll e 1 141616-38120 | COVER
8 | OY7 (14 G65 1 24321-000650 | O-RING (1A) G65
9 | b M10X25 4 26206-100252 | BOLT M10X25
10 | MEFL b 1 141616-38130 | ADJUSTING BOLT
11 | kT2 M6 1 26772-160002 | LOCK NUT M16
12 | 8Fh 1 13965334090 | CAP NUT
13 | @Ay x 2 16X1 2 23414-160000 | GASKET, copper 16X1
14 | M= 1 13760064260 | WASHER
15 | 81 (F—=RF 2 }) ik 141616-38260 | LABEL, thermostat
DS ) 3 137900-91451 | RIVET
Ry 1 146673-38110 | GASKET
Rk M12X30 5 26206-120302 | BOLT M12X30
MMM — T34 " AE 1 146673-38500 | BY-PASS PIPE, lub. oil cooler
BBRT T 40 1 43330-002530 | FLANGE, spectacle type
Roxy 2 43400-004000 | GASKET
35 4 26206-120352 | BOLT M12X35
2 26206-120302 | BOLT M12X30
2 26206-121002 | BOLT M12X100
24321-000600 | O-RING (1A) G60
23887-120002 | PLUG M12
2 23414-120000 | GASKET, copper 12X1

SN18(AIL-V



fTEI27-1. 4% b #4448
Fig.27-1 DIP STICK ASS'Y

J
A8 RN | 0
It

® : ERGEESEGE / A . Direct Coupling Spec.
B : [AEEgEtE / B : Bell Mounting Coupling Spec.

s wHaE s
Item Quantity #P oo
W & & W Part Ko Part Name
@ | ®
WAWEAR 1set T466K-0035B2 | DIP STICK ASS'Y
Wi lset | T466K-0035A1 | DIP STICK ASS'Y
.52 Jaw il 1s 41632-010200 | DIP STICK ASS'Y
mmaetE 1s 41632-009090 | DIP STICK ASS’Y
1 | Wi (1) 41632-01020A | DIP STICK
m. 1) 41632-00909A | DIP STICK
2 | o0& (1 (1) 41632-500500 | GRIP
3 |oyrZ (W P7 1 1 24311-000070 | O-RING (1A) P7
EWEE 1s 1s 41632-500430 | PROTECTION COVER ASS'Y
4 | REW (1) (1) 41632001790 | PROTECTION COVER
5 | AWML (1) (1) 41632-500510 | HOLDER
6 | @iy 18Xx1 1 1 23414-180000 | GASKET, copper 18X1

2003. 2.20R BN18(AL-V
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272 WBSSLIUHBOLE BEERLR
Fig27-2 DIP STICK & OIL FILLER ASS'Y, bell mounting coupling spec.

Yo\
|
NN I
{ \Lr 17
e
\'
| |
e ! A |
¥ K ®adEs
Item | & & K Guantity Pact M Part Name
VY ISR 1set 746673-01170 | CYLINDER-BLOCK SIDE COVER ASS'Y,
Gemno, wBmER) with lub. oil filler & dip stick
b B0 1s 146673-01390 | SIDE COVER ASS'Y
beE s ol (1) 146673-01430 | CYLINDER SIDE COVER
Ry (09] 146673-01411 | GASKET
Fv b MI6X35 4 26152-160352 | BOLT M16X35

22137-160000 | WASHER 16 ‘
153605-09401 | BODY, oil filler

142613-03541 | GASKET

ARRFFL - UBX25 26450080252 | HEXAGON SOCKET HEAD BOLT M8X 25

4
wMOxE 1
1
6
3 WRyEr 8x1 6 23414-080000 | GASKET, copper 8X1
1
1
1
1

1

2

3

4 | ES 16
5

6 | Ry
7

p % ] 132310-03080 | FILTER

Ry (k) 137900-09420 | GASKE, upper

8
it ¢
o | #mOss 138613-09410 | CAP, oil filler
Ju | svxr 137900-09430 | GASKE, lover
3
3 1set 746673-34150 | DIP STICK ASS’Y
¢ 1s 153605-34850 DIP STICK ASS'Y
(1) 153605-3485A | DIP STICK
1 41632-500500 | GRIP
1 24311-000070 | O-RING (1A) P7
1s 41632-500480 | PROTECTION COVER ASS'Y
(¢8] 41632-001840 | PROTECTION COVER
(1) 41632-500510 | HOLDER
1 23414-180000 | GASKET, copper 18X1

BN18(AL-V



L7 EsAVEHE CEmtE ()

a2

)N PUMP PINION FEED OIL PIPE,
heavy fuel oil spec.

e % = 0 aES
BTy ko Quantity Part No Part Name
| 6set | 746673-39352 | PINION FEED OIL PIPE ASS'Y

147643-39621 | FLOW CONTROL VALVE ASS'Y
147643-39600 | BODY, flow control valve
125310-39411 FLOW CONTROL VALVE
26716-060002 | NUT M&

23414-060000 | GASKET, copper 6X1
~ 125310-39420 | CAP NUT
- 24311-000090 | O-RING (1A) P9

GASKET, copper 12X1
LUB. OIL PIPE, pinion
SCREW M6X8

GASKET, copper 6X1
PIPE JOINT BOLT 6
GASKET, copper 12X 1
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TING OIL PIPE SYSTEM

2999
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Pressure switch
for trio

q Is543THMEBR
ENReF :
Pressure switch
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HE29-1 B E &
Fig.29-1 LUBRICATING OIL PIPE SYSTEM
/ ._Direct Coupling Spec.
4 z Il Mounting Couplin, ec.
B &
Item B8 £ % iuantny ﬁpit#}hﬁ' g
@ | ®
LB gk fie] lset 746673-39131 | LUBRICATING OIL PIPE ASS'Y,
(MR 7AR) Iset | 746673-39140 | lubricating oil pump inlet
1| mmwmE 8 1 146673-39080 | LUBRICATING OIL PIPE B,
(HRWER~H7) common bed ~ pump
A E 1 146673-39100 | LUBRICATING OIL PIPE,
(FARo~R7) oil pan ~ pump
2 | Roxr 1 23438-065000 | GASKET
b MI2X30 4 26206-120302 | BOLT M12X30
AZFY 1 146673-39120 | FLANGE, quadrate
Roxy 1 138673-01990 | GASKET
QY ¥7 (1) P60 1 24311-000600 | O-RING (1A) P60
F/ b M12X55 4 26206-120552 | BOLT M12X55
Fo kM2 4 26706-120002 | NUT M12
3 | MRME A 1 146673-39072 | LUBRICATING OIL PIPE A,
CGE@BER~HT) common bed ~ pump
4 | Roxr 1 43400-003170 | GASKET
F b M12X45 4 26206-120452 | BOLT M12X45
Fo b M2 4 26706-120002 | NUT M12
5 | Aoy 1 1 152673-39160 | GASKET
b MI2X25 3 3 26206-120252 | BOLT M12X25
WA TR lset | lset | £E 20 #M | LUBRICATING OIL PUMP ASS'Y
Refer to Fig.20
1set | lset | 746673-39150 | LUBRICATING OIL PIPE ASS'Y,
% 2 :-.m) lubricating oil pump ~ cooler
RyF (BEBAD) X 1 146673-39411 | BEND, cooler inlet
| A7 61/2 1 1 23897-040002 | PLUG G1/2
Wiy E 21%1 1 1 23414-210000 | GASKET, copper 21X1

BN18(AL-V




EMARMEEE

i
£ " Quantity b F 5
‘-iiﬁ; i ® ® Part No Part Name

1 1 146673-39430 | SPECTACLE FLANGE

2 2 152673-39160 | GASKET

1 ) | 26206-120352 | BOLT M12X35

2 2 26206-120402 | BOLT M12X40

1 1 24321-000600 | O-RING (1A) G60

4 4 26206-120302 | BOLT M12X30

1set | lset fHE 21 B8 | LUBRICATING OIL COOLER ASS"Y
Refer to Fig.21

WREY—EAF v MEE | lset | lset #5 26 &8 | LUBRICATING OIL THERMOSTAT ASS’Y

Refer to Fig.26

i LB{HE 1set | 1set | fHE 23-1 M | LUBRICATING OIL STRAINER ASSY
Refer to Fig.23-1

13 | ZREETFHE Iset | 1set | AR 29-5 B | AIR VENT PIPE ASS'Y,
y Refer to Fig29-5 | lubricating oil cooler

: LUBRICATING OIL PIPE ASS’Y, governor
lset | 1set | 746673-39310 | FOR NZ61 TYPE GOVERNOR

1set | lset | 746673-39320 | FOR PSG TYPE GOVERNOR

1 % 146673-39370 LUBRICATING OIL PIPE, NZ61 type governer

;o 1 146676-39370 | LUBRICATING OIL PIPE, PSG type governer
1 1 101147-59810 | PIPE JOINT BOLT

2 2 23414-080000 | GASKET, copper 8X 1

) ¢ 23857-060000 | PIPE JOINT BOLT 6

2 2 23414-120000 | GASKET, copper 12X 1

1set | lset | fFEl 20 #M | LUBRICATING OIL PRESSURE VALVE ASS'Y
Refer to Fig.20

5 QWm LUBRICATING OIL PIPE ASS’Y,
e oy pressure valve ~ lubricating oil cooler |
146673-39351 | LUBRICATING OIL PIPE,
pressure valve ~ main pipe
151605-39540 | SUPPORT 12X1
26206-120402 | BOLT M12x 40




20 58 H % & &
Fig.29-1 LUBRICATING OIL PIPE SYSTEM
®x R
Itea B R &2 % Quantity “P‘E‘ fhﬁ Part Name
art
® | ®
18| =2=3>r 12 1 1 23831-120000 | UNION 12
Wiy ke 18x 1  § 1 23414-180000 | GASKET, copper 18X 1
20 | 2=% 15 1 1 23831-150000 | UNION 15
Wiz % 20x1 1 1 23414-200000 | GASKET, copper 20X 1
21 | @R lset | lset |fB0 29-2,3 $| LUBRICATING OIL PIPE, turbo-charger
Refer to'Fig.29-2,3
2 | WM LBHE GBRW) | lset | lset |#E 23-2,3 $R| LUBRICATING OIL STRAINER, turbo-charger
Refer to Fig.23-2,3
23 | MEEFLE LUBRICATING OIL PIPE ASS'Y
2R RATLE GF2BA 1set | lset | f+[¥ 29-4 M | FOR BY-PASS STRAINER GF-2 TYPE
/SA/SAZLE ROC-5B/ | 1set | lset | Refer to Fig20-4 | FOR BY-PASS STRAINER ROC-5 TYPE
24 | RASRZ LBHE BY-PASS STRAINER ASS’Y
GF-28Y Iset | lset | 1B 24-1 B | cF-2 TYPE
Refer to Fig.24-1
ROC-5BA 1set | lset | {15 25-1 B | Roc-5 TYPE

Refer to Fig.25-1

746673-39391
146676-39381
146673-91950
26206-080202
26706-080002

43600-030772
23414-120000

HE 29-6 BR
Refer to Fig.29-6

fHE 29-7 B
Refer to Fig.29-7

5 29-8 B
Refer to Fig.20-8

LUB. OIL PRESSURE GAUGE PIPE ASS'Y

PRESSURE GAUGE PIPE
SUPPORT

BOLT M8X20

NUT M8

NEEDLE VALVE
GASKET, copper 12X 1

LUBRICATING OIL PIPE ASS’Y,
pressure differential gauge switch

LUBRICATING OIL PIPE ASS’Y,
priming system

LUBRICATING OIL PIPE ASS’Y,
oil pan ~ common bed sump tank

SN18(AL-V




HEEE ATHEBLLLR
‘OIL PIPE SYSTEM, turbo-charger
i ~ (front side non—driving for separate spec.)

N




1292 BREMBDBLEEE BEBLLLE) &
Fig.29-2 LUBRICATING OIL PIPE SYSTEM, turbo—charger

(front side non—driving for separate spec.)

: RH133-Y 1 L-DV/-UV/-SV/ 6N18AL-HV engine .spec.
: RH143~ 6N1 ~EV engine s
=
Item B & £ % Quantity “P:'nrttth% Part Name
®
L Eoh gax LUBRICATING OIL PIPE ASS'Y,
(GEA&MRH133-YRV3E0M) lset 746678-39240 | RB133-Y type turbo-charger
GRASHIRH143- YR 3508 lset | 746678-39300 | RH143-Y type turbo-charger
1| EAMESRE 1 1 146676-39553 | LUB. OIL PATHWAY
Ryxy 1 1 146673-35611 | GASKET
2 | ®h WBX50 4 4 26206-080502 | BOLT M8 x50
3 | RAZF X W6 2 2 23887-160002 | PLUG M16
WAy Fy 16X1 2 2 23414-160000 | GASKET, copper 16X1
4 | EAM 1 1 146673-91444 | PRESSURE GAUGE
5 | Emen % 1 13965391170 | CONNECTOR
6 | RoFxr T=1.0 1 1 43400-005640 | GASKET T=1.0
7 | BEALT 1 1 146673-59940 | NEEDLE VALVE
8 | HMRME A 1 1 146678-39610 | LUBRICATING OIL PIPE A
9 | MMMF B 1 1 146678-39620 | LUBRICATING OIL PIPE B
10 | Roxy 2 2 153803-39140 | GASKET
11 | FA b M12Xx40 4 4 26206-120402 | BOLT M12X40
12 | M C 1 146678-39640 | LUBRICATING OIL PIPE C
WABE C 1 146678-39850 | LUBRICATING OIL PIPE C
WRME D 1s 146678-39810 | LUBRICATING OIL PIPE D ASS'Y
WBME D HE 1s 146678-39820 | LUBRICATING OIL PIPE D ASS’Y
13 | ==2> PT1/2X15 ) (2) 43551001711 | UNION PT1/2X15
U | A4 TS 1) 1) 138623-39200 | CHECK VALVE, swing
15 | B+HT=AE PF1/2 (1) (1) 23112-040000 | ELBOW PF1/2
16 | MBME D (1) 146678-39650 | LUBRICATING OIL PIPE D
| | mmnwo (1) | 146678-39860 | LUBRICATING OIL PIPE D
EREFLE 15 1 1 23857150000 | PIPE JOINT BOLT 15
Wiy e 20%1 2 2 23414-200000 | GASKET, copper 20%1
W 2=ty 15 1 1 23831-150000 | UNION 15
Wiy % 20X1 1 1 23414-200000 | GASKET, copper 20%1

BN18(AL-V




BAMRREEE AR
JBRICATING OIL PIPE SYSTEM, turbo-charger
5 (front side non—driving for separate spec.)

% &
B & sereiind - Phxi- e
bircigmaionoie @ ®
1 1 146676-39651 | SUPPORT A
1 1 26206-120352 | BOLT M12X35
1 1 137606-59450 | PIPE HOLDER
¢ 1 % 26206-080352 | BOLT M8x35
1 1 26706-080002 | NUT M8
1 1 146676-39700 PRESSURE GAUGE PIPE, lub. oil
| =—Frrsinz 1 1 43600-030772 | NEEDLE VALVE
WAy Ey 12X1 2 2 23414-120000 | GASKET, copper 12X1

1set 746678-39490 | DRAIN PIPE ASS’Y,

oil strainer for turbo-charger
3 146678-39700 DRAIN PIPE

¥ 23857-100000 | PIPE JPINT BPLT 10
23414-160000 | GASKET, copper 16X1
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ING OIL PIPE SYSTEM, turbo-charger
~(front side driving for separate spec.)
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Fig.29-3 LUBRICATING OIL PIPE SYSTEM, turbo-charger
(front side driving for separate spec.)

H1 ~ -SV. ~HV i
143~ 1
® =
Item w B £ & Quantity “Pit‘hg Part Name
@ | ®
Lb g 2aa LUBRICATING OIL PIPE ASS'Y,
(A HMRE133-Y R 5 (0) 1set 746683-39311 | RH133-Y type turbo-charger
(GRAHRH143-Y R R) lset 746683-39301 | RH143-Y type turbo-charger
1 | MRMARETE 1 1 146676-39553 | LUB. OIL PATHWAY
Ryxy 1 1 146673-35611 | GASKET
FL b MBX50 4 4 26206-080502 | BOLT M8 x50
3 | RAZF 2 we 2 2 23887-160002 | PLUG M16
Wiy Er 16x1 2 2 23414-160000 | GASKET, copper 16X 1
1 1 146673-91444 | PRESSURE GAUGE
1 1 139653-91170 | CONNECTOR
1 1 43400-005640 | GASKET T=1.0
1 1 146673-59940 | NEEDLE VALVE
i 1 24311-000280 | 0-RING (1) P28
2 2 26206-100222 | BOLT M10x22
1 146683-39501 | LUBRICATING OIL PIPE A }
1 146683-39581 | LUBRICATING OIL PIPE B :
1 146683-39511 | LUBRICATING OIL PIPE B f
i
2 2 146683-39271 | SUPPORT 20X 1 i
1 1 26206-120452 | BOLT M12X 45 g
2 2 146683-39271 | SUPPORT 20X1 -
1 1 26206-120552 | BOLT M12X 55 i
1 1 26706-120002 | NUT M12 !
1 1 22137-120000 | WASHER 12
1 1 146683-39521 | SUPPORT 201
1 1 26152-160502 | BOLT M16X50
1 1 22137-160000 | WASHER 16

BN18(ANL-V
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PIPE SYSTEM,

Mtid.dﬁvin;fornpmgm)

Part Na Part Name

146678-39880 | LUBRICATING OIL PIPE D ASS'Y
1s 146678-39870 | LUBRICATING OIL PIPE D ASS'Y
(¢9] (1) 43551000301 | UNION PT1/2x 20

(1) (1) 138623-39200 | CHECK VALVE, swing

(1) (1) | 23112-040000 | ELBoW PF1/2

(1) (1) 43551-001711 | UNION PT1/2x15

(1) 146678-39650 | LUBRICATING OIL PIPE D

(1) 146678-39860 | LUBRICATING OIL PIPE D

23857-150000 | PIPE JOINT BOLT 15
23414-200000 GASKET, copper 20%1
146676-39700 | PRESSURE GAUGE PIPE, lub. oil
43600-030772 | NEEDLE VALVE

23414-120000 | GASKET, copper 12X1

N = o N
N = =N e
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3 OIL PIPE SYSTEM, by-pass strainer
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294 NA/SRCLEABREEEE
Fig.29-4 LUBRICATING OIL PIPE SYSTEM, by—pass strainer
' @:GF2® A R B MBEDHY R
®: GF-2 type, Marine diesel oil, Front side driving for separate spec.
®:ROC-5% € W & IHNEBHYHEHR
i ® : ROC-5 type, Heavy fuel oil, Front side driving for separate spec.
©:ROC-5® & W & NSEEDTLEH
_©: ROC-S5 type, Heavy fuel oil.  Front side non-driving for separate spec.
®x =
Item B & 24 K Quantity “Pfrt'lhi Part Name
@|1®|0©
i WRRFEE LUBRICATING OIL PIPE ASS'Y,
3
(ZLE cF2uERm) Iset 746674-39351 | GF-2 type by-pass strainer
T LEROC-5H M) 1set 746674-39360 | ROC-5 type by—pass strainer
(Z LERoC-52%M) lset| 746678-39320 | ROC-5 type by-pass strainer
1 | =97/ MM/2 1 1 1 23163-040000 | NIPPLE PT1/2
2 | E—arnT 12 1 1 1 43600-023230 | BALL VALVE 1/2
3 | BFHI=AR P12 1 1 1 23112-040000 | ELBOW PT1/2
4 | == PTI/2X15 1 | 1 | 1 | 43551-001711 | UNTON PTI/2X15
: b 408 146674-39551 | LUBRICATING OIL PIPE A
1 146674-39560 | LUBRICATING OIL PIPE B
1 146674-39570 | LUBRICATING OIL PIPE B
1 146673-39300 | LUBRICATING OIL PIPE A
1 146673-39311 | LUBRICATING OIL PIPE B
1 146673-39200 | LUBRICATING OIL PIPE, ROC-5 inlet
1 23857-120000 | PIPE JOINT BOLT 12
2 23414-180000 | GASKET, copper 18X1
1 1 43551-000201 | UNION M25XPF1/2
1 1 23414-210000 | GASKET, copper 21X1
1 1 146674-39540 | SUPPORT
1 1 26206-120302 | BOLT M12X30
2 2 146678-39771 | SUPPORT
2 2 26206-120352 | BOLT M12X35

BNISANL-V




Part Mo Bart fae
146673-39201 | SUPPORT 20X 1
26206-120452 | BOLT M12Xx45
26706-120002 | NUT M12
146673-39201 | SUPPORT 20X1
26206-120352 | BOLT M12X35
146673-07150 | NAME PLATE, valve

B 24-1 B | GF-2 type by-pass strainer
Refer to Fig.24-1
B 25-1 B/ | ROC-5 type by-pass strainer
Refer to Fig.25-1




FE29-s ZREEE (HEmrHE &
Fig.29-5 AIR VENT PIPE, lubricating oil cooler

HaEs
Part No

Part Name

746676-39401

146673-39930

146673-39940

153605-49920
26206-120352
43600-037560
23414-120000

146673-33701
14667333711

AIR VENT PIPE ASS'Y,
lubricating oil cooler

AIR VENT PIPE A,
lubricating oil cooler
AIR VENT PIPE B,
lubricating oil cooler

SUPPORT 4X 1
BOLT M12X35
NEEDLE VALVE
GASKET, copper 12X1

CAUTION PLATE, japanese
CAUTION PLATE, english




B (EBEHRvF) D
TING OIL PIPE SYSTEM,
lub. oil pressure differential gauge switch

Part Name

LUBRICATIIN OIL PIPE ASS’Y,
pressure differential gauge swatch

LUBRICATIIN OIL PIPE, strainer inlet

LUBRICATIIN OIL PIPE, strainer outlet
NEEDLE VALVE

GASKET, copper 12X1




29 & @ E R & (EEHR0F)

&

Fig.29-6 LUBRICATING OIL PIPE SYSTEM,
lub. oil pressure differential gauge switch

42221-014580

el ®B & & % e BEG AL A Part Name
BER ¢ F i 1set 746673-86353 | PRESSURE DIFFERENTIAL GAUGE SWITCH ASS'Y,
(EE- LB lubricating oil strainer
4| BEH (R4 vFR) 1 42130~-015210 | PRESSURE DIFFERENTIAL GAUGE SWITCH,
with switch
5 | Ttev—+ 1 147673-39920 | RUBBEER SHEET
b M8x30 2 26206-080302 | BOLT M8 30
kHFy kM8 2 26796-080002 | LOCK NUT ¥8
a8 2 22117-080000 | WASHER 8
8 | BFTDT=AFE PT1I/4 2 23112-020007 | ELBOW PT1/4
7 | =2=Fr PTI/4-M14 1 43551-001541 | UNION PT1/4-M14
8 | ZHME 1 43580-015940 | 3-WAY JOINT
9 {=a=Fr6 1 23831-060000 | UNION 6
Wiy Fr 12x1 B 23414-120000 | GASKET, copper 12x1
10 | ¥R—F 1 146673-86450 | SUPPORT
b M12X22 2 26206-120222 | BOLT M12x22
1| FRrrayrta 1s TOO0OA-0040A0 | TEST COCK ASS’ Y
== Farsns 1) 43600-006951 | NEEDLE VALVE
Sk 2o b Re-PFL/4 (6Y) 43570-006151 | SOCKET M14-PF1/4
FAaiyR 10 1) 23418-100000 | GASKET, nylon 10
(6Y] 23894-020002 | PLUG G1/4
(1) 23414-130000 | GASKET, copper 13X1

NAME PLATE, switch




& (TSI EE)

@

ICATING OIL PIPE, priming system

43711-087780

23438-025000
26206-100302

43331-00 0 050
141616-39220
26206120452
26206-120802
26706120002

e e O

W& F 5
Bart N Part Name
746673-39462 | LUBRICATING OIL PIPE ASS'Y,

priming system

LUBRICATING OIL PIPE,
common bed ~ priming pump
GASKET

BOLT M10Xx30

FLANGE, square 44,2
GASKET

BOLT M12x45

BOLT M12X%80

NUT M12
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Fig.29-7 LUBRICATING OIL PIIPE, priming system

7 | EREE 1
734308 7" Him)
ZVyI2RByT 208 1

R

1set

 (Parts fe
] !

43711-086291

23281-020032

746673-39171

146673-39661
24321-000400
26206-120252

146673-39621
26206-120202
153605-59400
26206-100352

3 22-1 B8R
Refer to Fig.22-1

(RBAE)

r exchange)

24107-062030
24107-062020
24105-062020
24107-062020

% ®x R | B2ES
en B & &2 B Hnsiity P o Part Name
4 | =k 1 43560-009250 | BEND
5 | Hyy 1 146673-39490 | GASKET
F h MBX35 2 26206-080352 | BOLT M8 X35
FA b UBX65 2 26206-080652 | BOLT M8 X 65
Fo b w8 4 26706-080002 | NUT M8
6 | Au%y 146673-39490 | GASKET
FA b MBX35 26206-080352 | BOLT M8 35
Fo b N8 4 26706-080002 | NUT M8

LUBRICATING OIL PIPE,
priming pump outlet
FLEX CAP 208

LUBRICATING OIL PIPE ASS'Y,
priming system

LUBRICATING OIL PRIMING PIPE,
O-RING (1A) G40

BOLT M12X25

SUPPORT
BOLT M12X20
SUPPORT
BOLT M10X35

LUBRICATING OIL PRESSURE REGULATING
VALVE ASS’Y

LUBRICATING OIL PRIMING PUMP
BEARING FOR MOTOR
at Motor maker by ABB company
"
at Motor maker by SIEMENS company
]

BNTBAL-V
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TING OIL RETURN PIIPE

No 25009 No. 1325

0 aEF 5
Part Na

Part Name

746673-39113

43570-020951
23438-080000
26152-160452
22212-160000

43720-016080
43400-005110
26152~160552
26732-160002
22212-160000

42326-012730

LUBRICATING OIL PIPE ASS'Y,

oil pan ~ common bed

2-WAY JOINT
GASKET

BOLT M16Xx45
SPRING WASHER 16

FLEXIBLE JOINT 5K-80A
GASKET

BOLT M16 X 55

NUT M16

SPRING WASHER 16

COVER




Fig.29-8 LUBRICATING OIL RETURN PIIPE

ol B AL R | BERY Part Name
7 | Tk M8X20 3 26206-080202 | BOLT M8x20
Fvh M8 3 26706-080002 | NUT M8
ThEe 8 3 22212-080000 | SPRING WASHER 8
e 8 3 22137-080000 | WASHER 8
8 | “m—X 5K-125A 1 43720-016090 | FLEXIBLE JOINT 5K-1254
9} Rtoxr 2 43400-006100 | GASKET
FLk MI6X45 16 26152-160452 | BOLT M16X 45
ERES 16 16 22212-160000 | SPRING WASHER 16
10 | H— 2 42326-012750 | COVER
11 | b M8x20 3 26206-080202 | BOLT M8X20
kA "] 3 26706-080002 | NUT M8
EhREe 8 3 22212-080000 | SPRING WASHER 8
Eé 8 3 22137080000 | WASHER 8

BN18(AL-V




74 il it

e % o=
3

S R e 5T 5l
At —— .




fFR29-9. /XA /RRCLEB(FM200) BB MERESE 2/2)
Fig.29-9. LUBRICATING OIL PIPE SYSTEM, by-pass strainer (FM200)

Htem &% % r SEELE A o Part Name
R AR
V | (34~ 22 L E8FM200) ls 746674-39360 | LUB. OIL PIPE ASS'Y
1 |=y70 RI/2 1 23163-040000 | NIPPLE R 172
2 |R—=nr 17 (1/2 1 43600-023230 | VALVE, BALL
3 [ARFRTAR R1/2 1 23112-040000 (ELBOW R 172
4 |==F> RI/2X15 1 43551-001711 | UNION, R 1/2X15
5 |LO®A (\"4n"z 1 146674-39551 | PIPE, LUB.OIL A
€ [@Frak 15 (2) 23821-150001 [NUT, CAP 15
7 |Paq4vr 15 (2) 23311-150001 |JOINT 15
8 [~1F 15x2 (1) 146674-3955A |PIPE 15x2
9 |¥H—p 15x1 4 146673-39201 |SUPPORT 15x1
10 |®A b M12X45 2 26206-120452 | BOLT, 12 X 45
11 [Fv b w2 2 26706-120002 | NUT, 12
12 |F#— b (Lo 1 146674-39540 [SUPPORT
13 |FA b MI2X30 1 26206-120302 | BOLT, 12 X 30
14 [H#H—K (zxFo92py 1 146678-39771 |SUPPORT
15 |®A b M12X35 1 26206-120352 | BOLT, 12X 35
16 |LOEB (»"4~ 2 1 146674-39570 | PIPE, LUB.OIL B
17 ==%>~ 0 15 (1) 43551-001481 | UNION, M 15
Yafrh 15 (1) 23311-150001 [JOINT 15
£33 1) 23821-150001 [NUT, CAP 15
(1) 146674-3957A  |PIPE 15x2
2 146673-39201 |SUPPORT 15x1
1 26206-120452 | BOLT, 12X 45
1 26706-120002 | NUT, 12
1 146678-39771 |[SUPPORT
1 26206-120352 | BOLT, 12X 35
MI5%G1/2 3 43551-001481 | UNION, M 15xG1/2
21 1 23414-210000 [GASKET, copper 21x1
1 146673-07150 |NAME PLATE, valve

6N18(A)-LV
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NSO, BHKKRTHAE / SR (BRARK )

Fig:30-12 COOLING WATER PUMP ASS'Y / STNDARD TYPE,

hot water line pump

A:720,750min~1(rpm) £ /720, 750min~1(rpm) spec.

i
i
xg_

a:soo.woo.nsn—i(mm)&n/soo.moo.nh-l(rpm) spec.

-8
Iten B & 2 ® Quantily “Pit‘}hi s
A B
| BRAR 7 COOLING WATER PUMP ASS'y
720, 750min-1 (rpm) £-i lset 746673-42111 | 720, 750min-1 (rpm) SPEC.
1000min~1 (rpn) f+i% Iset | 746676-42111 | 900,1000min-1 (rpm) SPEC.
BRAR L 8 Iset | lset | 746676-42011 COOLING WATER PUMP ASS'Y
1 | mfts (1) (1) | 146673-42230 | Bopy
2 | r—vrry (1) (1) 146673-42240 | casinG
3 |42 n3 1) (6))] 146673-42221 | IMPELLER
4 | ¥¥7 (1) (1) 146673-42210 | SHAFT
(1) 1) 147673-42260 | coLLAR
(1) [65] 147673-42490 | MECHANICAL SEAL
(1) (1) | 24421-355511 | oIL sAL Tcasssiy
(1) (1) | 24101-063074 | BALL BEARING 6307
(6V] (1) | 24102-062074 | BALL BEARING 6207RS
1) (1) | 22252-000800 | RETAINING RING, C type 80
@ | (@) | 136600-42040 | o-R1NG
(1) (1) 146673-42200 | NUT M16, counter clockwise screw
(1) (1) | 22133-160000 | wASHER 16
(D (1) | 22512-070320 | KEY 7x32
(1) (1) | 26732-240002 | NUT M24
(D (1) | 22137-240000 | WASHER 24
4 (4) | 26116-120302 | BOLT M12x30
(3) | (3 | 26116-120552 | BoLT Mi2x55
(69)] (1) | 26116-120852 | BoLT M12x85
(6) | (5 | 23897-020002 | PLUG G1/2
(5) (5) 23414-130000 | GASKET, copper 13X 1

BN18(AL-V
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CCRE U

—

146644-42460
146673-42400

24316-000750
26206120302
26216-120302
26706-120002

146673-42481
23854-080000
23414-140000

GEAR
720, 750min-1 (rpm) SPEC.
900, 1000min-1 (rpm) SPEC.

O-RING P75

BOLT M12Xx30
STUD BOLT M12X30
NUT M12

DRAIN CHECK PIPE
PIPE JOINT BOLT 8
GASKET, copper 14X1
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B30, MEKR T / BER (EBARKT)

@

Fig.30-15) COOLING WATER PUMP ASS'Y / STNDARD TYPRE,

cold water line pump

A:720,750min~1(rpm)4t#k/720,750min~1(rpm) spec.

B:900,1000min-1(rpm)4t##/900,1000min-1(rpm) spec.

L&
Item & &2 % Quantily “Pﬁ-:'}h& Part Name
A B
BEAN 7t COOLING WATER PUMP ASS'Y
720, 750min-1 (rpm) thi% Lset 746673-42121 | 720, 750min-1 (rpm) SPEC.
1000min-1(rpa) {Hi lset | 746676-42121 | 900, 1000min-1(rpm) SPEC.
WEAR Y 78 Iset | 1set | T746676-42021 | COOLING WATER PUMP ASS’ Y
1 | Bits (1) (6)) 146673-42230 | Bopy
2 | =2y (1 (1) 146673-42240 | CASING
3 | 4vn3 (1) (1) | 146673-42221 | IMPELLER
4 | v¥7h 1 6V 146673-42210 | SHAFT
§ | 25— (1 (1) 147673-42260 | COLLAR
6 | Ab=BA—n (1) (1) 147673-42490 | MECHANICAL SEAL
7 | FA A~ 10355511 (6V] (69] 24421-355511 | OIL SEAL TC355511
8 | EmR 6307 (6)] (1) | 24101-063074 | BALL BEARING 6307
| o | =m= (D | (1) | 24102-062074 | BALL BEARING 6207RS
10 (68] (1) 22252-000800 | RETAINING RING, C type 80
1 M [ () | 136600-42040 | o-rinG
E (60] (1) 146673-42200 | NUT M16, counter clockwise screw
1) (1) | 22133-160000 | WASHER 16
(1) (1) | 22512-070320 | KEY 7X32
(63} (1) | 26732-240002 | NUT W24
(1) | (1) | 22137-240000 | WASHER 24
@) (4) | 26116-120302 | BOLT M12X30
3) (3) 26116-120552 | BOLT M12X55
(1) (1) | 26116-120852 | BOLT M12x85
(6) | (5) | 23897-020002 | PLUG G1/2
%) (5) 23414-130000 | GASKET, copper 13X1

BN18(AL-V




LT/ BER (ERARKLT) D

'WATER PUMP ASS'Y / STNDARD TYPE,
cold water line pump

Part o Part Name

_ GEAR
146644-42460 720, 750min-1 (rpm) SPEC.
1 | 146673-42400 | 900,1000min-1(rpm) SPEC.

i 1 24316-000750 | O-RING P75 o
5 5 26206-120302 | BOLT M12%30 )
2 2 26216-120302 | STUD BOLT M12X30
2 2 26706-120002 | NUT M12
1 1 146673-42481 DRAIN CHECK PIPE
i 23854-080000 | PIPE JOINT BOLT 8

Wy Fy 14X1 2 2 23414-140000 | GASKET, copper 14X1

14

S ERBNEST

BN18(A)L-V
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'Y, option spec.

BEAKRTHME BiE

. mm&&é COOLING WATER PUMP ASS

2.
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(E30-20. AHAKL T / B2 (BBARAT)

Fig.30-2a) COOLING WATER PUMP ASS'Y / OPTION TYPE,
hot water line pump

I A:720, 750min—1(rpm) /720, 750min—1(rpm) spec 1
o o e e e . e . e S . e e e
! B:900, 1000min—1(rpm) 900, 1000min-1(rpm) spec |
I —————————————— — - ———— v v
! 2 &
Item B & 2 % Quantily Pnrt'lhi Part Name
A B
REAR Y 78 COOLING WATER PUMP ASS'Y
720,750 * ' (rpm) fEiR 1set 746674-42110 | 720,750 * ' (rpm) SPEC.
900, 1000 * ' (rpm) {HiR 1set | 746678-42110 | 900,1000 ' (rpm) SPEC.
BIEAR S 7R lset 74667442010 | COOLING WATER PUMP ASS'Y
BRAR L THE lset | 746678-42010 | COOLING WATER PUMP ASS'Y
1 | Bfe (1) 1 14667342230 | BODY
|2 | -y (1) (6] 146673-42240 | CASING
3 | fvn5 IMPELLER
AE(sD) =175 1) 14667342450 | diameter(éD) = ¢ 175
] #4E(6D) =4160 (1) 147673-42820 | diameter(éD) = ¢ 160
s |rerr @ | @ | 146673-42210 | suarr
5 | 27— @i M 147673-42260 | COLLAR
6 | AH=pr—n (1) | (1) | 14767342490 | MECHANICAL SEAL
7 | 4 A —n TC355511 (1) (1) | 24421-355511 | OIL SEAL TC355511
8 | E=ms 6307 (1) | 24101-063074 | BALL BEARING 6307

(1) | 24102-062074 | BALL BEARING 6207RS

1) 22252-000800 | RETAINING RING, C type 80

1) 136600-42040 | 0-RING

(1 146673-42200 | NUT M16, counter clockwise screw
1 22133-160000 | WASHER 16

(1) | 22512-070320 | KEY 7X32
(1) | 26732-240002 | NUT M24

(1) | 22137-240000 | WASHER 24
(4) | 26116-120302 | BOLT M12X30
(3) | 26116-120552 | BOLT M12X55

(1) | 26116-120852 | BOLT M12x85
(5) | 23897-020002 | PLUG G1/2
(5) | 23414-130000 | GASKET, copper 13X1

BN1BAL-V
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L/ BER (ERARALT) (D)
G WATER PUMP ASS'Y / OPTION TYPE,
hot water line pump

- Quantily “Pﬁt'ki Part Name
A
GEAR
1 146644-42460 720, 750 * -1 (rpm) SPEC.

1 146673-42400 900, 1000 * -1 (rpm) SPEC.

x 1 24316-000750 | O-RING P76

5 5 26206-120302 | BOLT M12X30

2 2 26216-120302 | STUD BOLT M12X30
2 2 26706-120002 | NUT M12

1 1 146673-42481 | DRAIN CHECK PIPE
3 1 23854-080000 | PIPE JOINT BOLT 8

23414-140000 | GASKET, copper 14X1
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Fig.30-2b)

COOLING WATER PUMP ASS'Y / OPTION TYPE,

cold water line pump

A:720, 750min—1(rpm){t 4.~ 720, 750min-1(rpm) spec

B:900. 1000min—1(rpm){t#k.~ 900, 1000min-1(rpm) spec

Iten| @ & & % Wity | €S0 % Part Neme
A B
BEAR7HE COOLING WATER PUMP ASS’Y
720,750 * ' (rpm) fHER 1set 746674-42120 720,750 * ' (rpm) SPEC.
900, 1000 * ' (rpm) fEHR lset | 746678-42120 900, 1000 * ™ (rpm) SPEC.
BEARTHE lset 746674-42020 | COOLING WATER PUMP ASS’Y
BEHAR Y THE lset | 746678-42020 | COOLING WATER PUMP ASS’Y
1| BitE (1) (1) | 146673-42230 | BoDY
2 | Fr—v” (68] (1) 146673-42240 | CASING
3 | 4=z IMPELLER
AE(sD) =6175 1) 146673-42450 | diameter($D) =175
AE(oD) =9160 (1) 147673-42820 | diameter(¢D) = ¢ 160
4 | vx7h (1) | (1) | 146673-42210 | SHAFT
5 | #7— (1) | (1) | 147673-42260 | coLLAR
6 | AB=HAT—N (6] (1) 147673-42490 | MECHANICAL SEAL
7 | #4 A —n TC355511 (65} (1) 24421-355511 | OIL SEAL TC355511
8 | =W 6307 (1) | (1) | 24101-063074 | BALL BEARING 6307
9 | =M= 6207RS (1) (1) 24102-062074 | BALL BEARING 6207RS
10 | CEiLHE 80 (60) (1) 22252-000800 | RETAINING RING, C type 80
uloyrz ) 1) 136600-42040 | 0-RING
12 | ¥ F W16 (ERL) (1) (1) 146673-42200 | NUT M16, counter clockwise screw
13 | B 16 1) | (1) | 22133-160000 | WASHER 16
T=F—F— TX32 1) (1) 22512-070320 | KEY 7x32
(¢ (1) 26732-240002 | NUT M24
(1) (1) | 22137-240000 | WASHER 24
(4) (4) | 26116-120302 | BOLT M12X30
@) (3) | 26116-120552 | BOLT M12X56
M12%85 (1) (1) | 26116-120852 | BOLT M12X85
757 61/2 (5) (5) | 23897-020002 | PLUG G1/2
2 13%1 (5) (5) | 23414-130000 | GASKET, copper 13X1

BN18(AL-V




8/ xR

(EmkFERLT) &)
3 WATER PUMP ASS'Y / OPTION TYPE,

1 146673-42400

24316-000750
26206-120302
26216-120302
26706-120002

N D oo =
DD oo

1 146673-42481
1 23854-080000
23414-140000

cold water line pump
% &
Quantily “P&'}hi Part Name
B
GEAR
3 14664442460 | 720,750 * -t (rpm) SPEC.

900, 1000 * -' (rpm) SPEC.

0-RING P75

BOLT M12X30
STUD BOLT M12X30
NUT M12

DRAIN CHECK PIPE
PIPE JOINT BOLT 8
GASKET, copper 14X1
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ielat.
Fig31 COOLING WATER BY-PASS VALVE ASS'Y, air cooler
JACTAV Y- | BEANBLY
by-pass close l from Air cooler
O | ]
1 54 A

775

ey

A
I
/% SAARBBARAAD
%'R{ =8 Cooling water inlet
2 in case of by-pass
by—pass open
¥ & "aES
B & 4 K Quantity Part Mo Part Name
1set 746683-49390 | COOLING WATER BY-PASS VALVE ASS'Y,
air cooler
1 146683-49600 | BODY
1 141616-49270 | COVER
1 146603-49283 | BY-PASS VALVE
1 141616-49280 | HANDLE
1 43400-000880 | GASKET
4 26206-120302 | BOLT M12X30
1 23418-330000 | GASKET, nylon
1 24311-000240 | O-RING (1A) P24
1 22137-220000 | WASHER 22
1 22522-050160 | KEY 5X16
3 136610-66410 | LOCK NUT, handle
1 22417-320200 | SPLIT PIN 3.2X20
1 42221005260 | NAME PLATE
2 137900-91451 | RIVET
3 22137140000 | WASHER 14
4 138673-01990 | GASKET
4 26206-120302 | BOLT 12X 30

BNTB(AL-V
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Fig.32 COOLING WATERL THERMOSTAT ASS'Y

N : ® = Ha¥Fs
Item) B & 2 % a ity Py 7§ Part Name
BIEKF—E25y Ml Iset 746673-48103 | COOLING WATER THERMOSTAT ASS'Y,
1 [$—%XFy rr—2 1 146673-48011 | CASE, thermostat
2 | AAFFZ w2 2 23887-120002 | PLUG M12
My x 12x1 2 23414-120000 | GASKET, copper 12Xx1
3 | Ao % 146673-48020 | GASKET
4 | $—F2F 2} 76.5C 1 146673-48230 | THERMOSTAT 76.5C, valve open temp.
g 5 | ¥—=XF >k 79.0C 1 146673-48240 | THERMOSTAT 79.0T, valve open temp.
o] 6 | ®ak m2x130 4 26206-121302 | BOLT M12x130
7 | #4b M12X55 2 26206-120552 | BOLT M12X55
8 | ®ab M12x30 4 26206-120302 | BOLT M12x30
9 | OY»Z (D) Pe0 1 24316-000900 | 0-RING (4D) P90
| &om o2 1 146673-49750 | ORIFICE PLATE 625
| FV74x 83 3 146673-49891 | ORIFICE ¢3
# 1 23438-015000 | GASKET

746673-49190 | ORIFICE PLATE ASS'Y, cooling water
146673-49471 | ORIFICE PLATE ¢35

146673-49461 | ORIFICE PLATE ¢30

146673-49451 | ORIFICE PLATE ¢25

23438-065000 | GASKET
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'WATER PIPE SYSTEM,
Q* water line : sea water pump hull ﬂtung spec.

O

A

i N
P

[ / Hot water line for Fresh water inlet
1 / Hot water line for Fresh water outlet
“mr line for Sea water inlet
‘Cold water line for Sea water outlet
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Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

® &
Item B & & B Quantity ﬁpjt f}hﬂ' B Nas
@|®
EBARAAATER OLD WATER PIPE LINE SYSTEM :
BEAAOFHE COOLING WATER INLET PIPE ASS'Y,
‘ﬂ,’ P = ] 1set 746676-49410 ZN PLATING SPEC.
F IR R 1set | 746677-49410 | POLYETHYLENE LINING SPEC.
1 | BEAAQE 1 146676-49640 | COOLING WATER INLET PIPE,
(Edp A v FHR) zn plating spec.
AATT Y 63/4 1 23894-060002 | HEXAGON PLUG G3/4
Wiy %y 21X1 1 23414-270000 | GASKET, Copper 27X1
| 1 | #EAARE 1 | 146677-49640 | COOLING WATER INLET PIPE,
G 1PV () polyethylene lining spec.
43310-006580 | COVER (25A), zn plating spec.
43310-006600 | COVER (26A), epoxy painting spec.
23438-025000 | GASKET, round 25X1.5
26206-100352 | BOLT M10X35 .
26706-100002 | NUT M10 i

138673-01990 | GASKET
26206-120302 | BOLT M12X30

£1E 21-1 S | LUBRICATING OIL COOLER ASS'Y
Refer to Fig.21-1

COOLING WATER INLET PIPE ASS'Y,
lub. oil cooler ~ air cooler
746676-49310 | ZN PLATING SPEC.
746677-49310 | POLYETHYLENE LINING SPEC.

138673-01990 | GASKET
26206-120352 | BOLT M12X35

EN18(AIL-V
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'ER PIPE SYSTEM,
‘water line : sea water pump hull fitting spec.

1 31 38

LR s
Baxe o Part Name
146676-49620 | COOLING WATER INLET PIPE,
zn plating spec.
1 146677-49620 | COOLING WATER INLET PIPE,
polyethylene lining spec.
3 23894-030002 | HEXAGON PLUG G3/8
1 23414-170000 | GASKET, Copper 17X1
3 147644-49970 | FLANGE, for thermometer fitting
4 26116-050162 | BOLT M5X 16
% 1 138673-01990 | GASKET
2 2 26206-120302 | BOLT M12X30
2 2 26206120352 | BOLT M12X35
1set | 1set | B 33-6 B/ | COOLING WATER PIPE ASS'Y,
Refer to Fig.33-6 | air cooler by-pass
1set | 1set | ffB 14 B | AIR COOLER ASS'Y,
Refer to Fig.14

COOLING WATER BY=PASS VALVE ASS’Y.

air cooler

COOLING WATER OUTLET PIPE ASS'Y,
ZN PLATING SPEC.
POLYETHYLENE LINING SPEC.
GASKET
BOLT M12X45
NUT M12

COOLING WATER INLET PIPE,
zn plating spec.

HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1
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Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.
® K
Item ® & 2 % Quantity | ¥ & # § Baxt M
Part Mo -
@ ®
13 | ®WAAQE 1 146677-49611 | COOLING WATER INLET PIPE,
@ I=#0254=00" tHi) polyethylene lining spec.
B (REHRMGE) 1 147644-49970 | FLANGE, for thermometer fitting
Fb 5x16 4 26116-050162 | BOLT M5X16
FHR— 1 1 146676-49630 | SUPPORT
b M12x20 2 2 26206-120202 | BOLT M12X20
14 | SA (254) Epx v F{EER h | 43310-006580 | COVER (254), zn plating spec.
S (250) =¥ 4@ 1 43310-006600 | COVER (264), epoxy painting spec.
R ¥ 2BX15 1 1 23438-025000 | GASKET, round 25X1.5
FA b M0x35 4 4 26206-100352 | BOLT M10X35
+ 2 b M0 4 4 26706-100002 | NUT M10
hm Iset | Iset [ 746673-49262 | COOLING WATER PRESSURE GAUGE PIPE ASS'Y,
15 | ¥k M2-61/8 1 | 1 | 43570-019170 | socker
WAy E 12x1 1 1 | 23414-120000 | GASKET, Copper 12X1
1 1 43600-006951 | NEEDLE VALVE
) ) 23418-100000 | GASKET, nylon 10
1 1 146673-49242 | PRESSURE GAUGE PIPE
1 1 43530-001770 | JOINT 6
1 1 23824-060001 | cAP NUT 6
| 1set|lset| 746673-49480 | ATR COOLER DRAIN PIIPE aSS'Y,
1 1 23637-040022 | ASTAP COCK
1 1 23414-130000 | GASKET, Copper 13X1
1 p 146673-49872 | AIR COOLER DRAIN PIIPE
2 2 23297-060121 | PIPE SUPPORT A6X 12
26206-120162 | BOLT M12X16
HOT WATER PIPE LINE SYSTEM
COOLING WATER INLET PIPE ASS'Y,
hot water pump inlet
COOLING WATER INLET PIPE

BN18ANL-V
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mon.m WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.
B waeE%
Quantity e T Part Name
@®\|®
1 1 | 138613-49220 | GASKET
4 | 4 | 26152-160402 | BOLT M16X40

X1.5

-

12
12

B e e

[N

3

e

f
[P

- e

12
12

P T S

[

SRS TR

1set | 1set | FFE 30-1 BR

Refer to Fig.30-1

1set | 1set | 746673-49160

24326-000900
26206-120302
146676-49550
24326-000800

1set | 1set | 746673-49110
¥ (~v Ftn) | 6

146673-49361
23428-360000
26206-120302
146673-13331

146683-49340
146683-49400
26206-100302
146673-49350
146673-49570
147673-49410
26206-100252

146683-49400
26206-100352
26706-100002

146676-49370
23897-030002
23414-170000
23897-040002
23414-210000
23897-060002
23414270000

HOT WATER PUMP ASS'Y

COOLING WATER OUTLET PIPE ASS’Y,
hot water pump outlet

0-RING (4D) G90

BOLT M12X30

COOLING WATER CONNECTOR

0-RING (4D) G80

COOLING WATER CONCENTRATOR ASS’Y,
COOLING WATER CONNECTOR, head outlet
GASKET 36X 1.5

BOLT M12X30

COVER, heat off

COOLING WATER CONCENTRATOR A
GASKET

BOLT M10X30

COOLING WATER CONCENTRATOR B
COVER

GASKET

BOLT M10X25

GASKET
BOLT M10X35
NUT M10

COOLING WATER OUTLRT PIPE
HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG 61/2
GASKET, Copper 21X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1

v
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COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

Fig.33-1

® &
Btens ® & £ % Sestly | WA B0 Part Name
@ | ®
WA D A lset | 1set | 746673-49190 | ORIFICE PLATE ASS'Y, cooling water
31 | B ¢25 1 1 146673-49451 | ORIFICE PLATE ¢25
®O# 630 1 1 146673-49461 | ORIFICE PLATE ¢ 30
BIE ¢35 1 1 146673-49471 | ORIFICE PLATE ¢35
Ry%r 66X1.5 1 1 23438-065000 | GASKET 65X 1.5
BRAE R 1set | Iset | 746673-49451 | COOLING WATER PIPE ASS'Y,
(R&H) for warming up of pair engine
32 | RAAE 1 1 146673-49960 | COOLING WATER PIPE
33 | RIE o3 1 1 146673-49891 | ORIFICE PLATE ¢3
Roy%r 15X1.5 2 2 23438-015000 | GASKET 15X1.5
FA b M10Xx25 4 4 26206-100252 | BOLT M10x25
| ¥ Y SRR 1set | Iset | 746673-49201 | DRAIN COCK ASS'Y, cylinder cooling water
1 1 43600-026420 | BALL VALVE
& 1 146673-49652 | DRAIN PIPE, cylinder cooling water
1 1 23297-100161 | PIPE SUPPORT A10X16
1 1 26152-160252 | BOLT M10X25
| 1set | 1set | 746673-49251 | COOLING WATER PRESSURE GAUGE PIPE ASS'Y,
1 43600-030772 | NEEDLE VALVE
2 23414-120000 | GASKET, Copper 12X1

_ o e

146673-49221

PRESSURE GAUGE PIPE

BNISAL-Y
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" COOLING WATER PIPE SYSTEM,
u,_\fﬂlﬁ”‘“l- ~ cold water line : fresh water pump hull fitting spec.

)

L —

-/ Hot water line for Fresh water inlet

1/ Hot water line for Fresh water outlet
ALl / Hot water line for Fresh water inlet & outlet
71/ Cold water line for Fresh water inlet
~ / Cold water line for Fresh water outlet

Al
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Fig.33-2 COOLING WATER PIPE SYSTEM,

cold water line : fresh water pump hull fitting spec.

® & w & F % "
i Quantity Part Na Part Name
EBARHAAEER COLD WATER PIPE LINE SYSTEM
BEAA D E 1set 746676-49451 | COOLING WATER INLET PIPE ASS'Y
BEAADE 1 146676-49811 | COOLING WATER INLET PIPE
Hondpls 1 138613-49220 | GASKET
F b M16X40 4 26152-160402 | BOLT M16Xx40
WRmewEta set £+ 21-2 #M | LUBRICATING OIL COOLER ASS’Y
Refer to Fig.21-2
BEAF A J 1set 746673-49310 | COOLING WATER INLET PIPE ASS'Y,
(HRpRRAB~-RERAE lub. oil cooler ~ air cooler
Ryxy 1 138673-01990 | GASKET
FA b M12X30 2 26206-120302 | BOLT M12X30
b M12X35 2 26206-120352 | BOLT M12X35
BEAE 1 146673-49620 | COOLING WATER INLET PIPE,
(EREREB RTINS lub. oil cooler ~ air cooler
AATLT Y G3/8 1 23894-030002 | HEXAGON PLUG G3/8
My Fy 17TX1 1 23414-170000 | GASKET, Copper 17X1
oy ¥Z (14) 675 2 24321-000750 | O-RING (1A) 75
_RUF (EEHEBEAD) ) | 146673-49600 | BEND, air cooler inlet
AATT S G3/8 1 23894-030002 | HEXAGON PLUG G3/8
W|AyE 1TX1 1 23414-170000 | GASKET, Copper 17X1
Ryxv 1 138673-01990 | GASKET
Fv b M12X30 2 26206-120302 | BOLT M12X30
F b H12X100 2 26206-121002 | BOLT M12X100
RERBDBRLR 1set £t 14 B | AIR COOLER ASS’Y
Refer to Fig.14
BEAELR 1set 746673-49322 | COOLING WATER INLET PIPE ASS'Y,
 eEANBHD) air cooler outlet
Roxv 1 138673-01990 | GASKET
#Fv b M12X30 2 26206-120302 | BOLT M12X30
Fk MI2ZX90 2 26206-120902 | BOLT M12X90
e 12 2 22117-120000 | WASHER 12

BN18(AL-V
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R PIPE SYSTEM,

 cold water line : sea water pump hull fitting spec.

| m R
Quantity

" & & %
Part Mo

Part Name

1

PO e

lset

146673-49832

23894-030002
23414-170000
146676-49650
26206-120202

74667349480
23637-040022
23414-130000

146673-49872
23297-060121
26206-120162

74667349262
43570-019170
23414-120000
43600-006951
23418-100000

146673-49242
43530-001770
23824-060001

COOLING WATER INLET PIPE,
air cooler outlet
HEXAGON PLUG G3/8
GASKET, Copper 17X1
SUPPORT

BOLT M12X20

AIR COOLER DRAIN PIIPE ASS'Y,

ASTAP COCK
GASKET, Copper 13X1

AIR COOLER DRAIN PIIPE
PIPE SUPPORT A6X12
BOLT M12X16

COOLING WATER PRESSURE GAUGE PIPE ASS'Y,
SOCKET

GASKET, Copper 12X1

NEEDLE VALVE

GASKET, nylon 10

PRESSURE GAUGE PIPE
JOINT 6
CAP NUT 6

gam-amo

146676-49800
1138613-49220
26152-160402

HOT WATER PIPE LINE SYSTEM
COOLING WATER INLET PIPE ASS'Y,
hot water pump inlet

COOLING WATER INLET PIPE
GASKET

BOLT M16X40

HOT WATER PUMP ASS’Y

NTBAL-Y
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Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

| maaw [ EETEEES Far o
BEKH O W8 1set 746673-49160 | COOLING WATER OUTLET PIPE ASS'Y,
(MBAR7HO) hot water pump outlet

17 | OY 7 (4D) 690 1 24326-000900 | O-RING (4D) GSO
b M12X30 3 26206-120302 | BOLT M12X30

18 | BEAKESE 1 146676-49550 | COOLING WATER CONNECTOR

19 | OV >»Z (4D) G80 1 24326-000800 | O-RING (4D) G80
BRARSFHE 1set 746673-49110 | COOLING WATER CONCENTRATOR ASS'Y,

20 | BAAERE (~v FHnO) 6 146673-49361 | COOLING WATER CONNECTOR, head outlet
Ryxy 36X1.5 12 23428-360000 | GASKET 36x1.5
F b M12X30 12 26206-120302 | BOLT M12Xx30
ERD <— 6 146673-13331 | COVER, heat off

21 | BAAREE A 1 146683-49340 | COOLING WATER CONCENTRATOR A
Roxy 1 146683-49400 | GASKET
F b ¥10X30 4 26206-100302 | BOLT M10X30
BEARSF B | 146673-49350 | COOLING WATER CONCENTRATOR B
S 1 146673-49570 | COVER
RyFxw ¢ 147673-49410 | GASKET

4 26206-100252 | BOLT M10X25

1 146683-49400 | GASKET

4 26206-100352 | BOLT M10X35

4 26706-100002 | NUT M10

1 146676-49370 | COOLING WATER OUTLRT PIPE

1 23897-030002 | HEXAGON PLUG G3/8

1 23414-170000 | GASKET, Copper 17X1

2 23897-040002 | HEXAGON PLUG G1/2

2 23414-210000 | GASKET, Copper 21X1

1 23897-060002 | HEXAGON PLUG G3/4

1 23414-270000 | GASKET, Copper 27X1
 lset 746673-49190 | ORIFICE PLATE ASS'Y, cooling water

1 146673-49451 | ORIFICE PLATE ¢25

1 146673-49461 | ORIFICE PLATE ¢ 30

1 146673-49471 | ORIFICE PLATE ¢35

| 23438-065000 | GASKET 65X1.5

BN1B(AL-V
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IG WATER PIPE SYSTEM,
~ cold water line : sea water pump hull fitting spec.

Part Name

~ lset 746673-49251
43600-030772
23414-120000
146673-49221

e

w & w5
Part Ne
746673-49451 | COOLING WATER PIPE ASS'Y,
for warming up of pair engine
1 146673-49960 COOLING WATER PIPE
¥ 146673-49891 ORIFICE PLATE ¢3
2 23438-015000 | GASKET 15X1.5
4 26206-100252 | BOLT M10X26
1set 746673-49201 | DRAIN COCK ASS’Y, cylinder cooling water

1 43600-026420 | BALL VALVE
1 146673-49652 | DRAIN PIPE, cylinder cooling water
1 23297-100161 | PIPE SUPPORT A10X16
1 26152-160252 | BOLT M10X25

COOLING WATER PRESSURE GAUGE PIPE ASS’Y,
NEEDLE VALVE

GASKET, Copper 12X1

PRESSURE GAUGE PIPE
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m mm PIPE SYSTEM,

KB

[ / Hot water line for Fresh water inlet & outlet
/ Cold water line for Fresh water intlet
|/ Cold water line for Sea water outlet
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Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

® &
Item w R 4 % Quantity L Part Name
Part Na
@ ®
IR R HA T IR COLD WATER PIPE LINE SYSTEM
1| KA QLR 1set fB0 33-4 $ M | COOLING WATER INLET PIPE ASS'Y,
L O 0 O 4% Refer to Fig.33-4 | with auto-thermostat spec.
1| ®HAACELER 1set | £ 33-5 @M | COOLING WATER INLET PIPE ASS'Y,
O O O 1 A Refer to Fig.33-5 | non auto-thermostat spec.
2 | ElARY 7HE 1set | 1set | fF[30-1b) $ | COLD WATER PUMP ASS'Y
Refer to Fig.30-1b)
1set | 1set | 746673-49300 | COOLING WATER INLET PIPE ASS'Y,
& ~ MR 3 cooling water pump ~ air cooler
3 | Roxr (Rr7HA) 1 ) § 146673-49560 | GASKET, pump outlet
# b M12X40 3 3 26206-120402 | BOLT M12X40
T2 b M2 3 3 26706-120002 | NUT M12
1 1 146673-49611 | COOLING WATER INLET PIPE,
cooling water pump ~ air cooler
1 )i 23897-030002 | HEXAGON PLUG G3/8
1 x 23414-170000 | GASKET, Copper 17X1
2 2 23897-060002 | HEXAGON PLUG G3/4
2 2 23414-270000 | GASKET, Copper 27X1
1 | 1 | 146673-49600 | BEND, air cooler inlet
1 1 23897-030002 | HEXAGON PLUG G3/8
A 1 23414-170000 | GASKET, Copper 17X1
2 2 24321-000750 | O-RING (1A) G76
1 3 138673-01990 | GASKET
| 2 | 2 | 26206-121002 | BOLT M12X100
2 2 26206120302 | BOLT M12x 30
1set | 1set | 4B 14 M | AIR COOLER ASS'Y,
Refer to Fig.14

SN1B(ANL-V
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s COOLING WATER PIPE SYSTEM,
2 cold water line : fresh water pump engine fitting spec.

RS ® K
N Ay A Part Name

1set | 1set | 746673-49310 COOLING WATER INLET PIPE ASS'Y,
air cooler ~ lub. oil cooler

1 1 146673-49600 | BEND, air cooler outlet
AATT Y GI/8 1 p 23897-030002 | HEXAGON PLUG G3/8
Wiy Fy 1TX1 1 1 23414-170000 | GASKET, Copper 17X1
Ryxr 1 1 138673-01990 | GASKET
b MI2X100 2 2 26206-121002 | BOLT M12X100
F b M12X30 2 2 26206-120302 | BOLT M12X30
oy ¥ (1A) 678 2 2 24321-000750 | O-RING (1A) G75
8 | BAKE 1 1 146673-49620 | COOLING WATER INLET PIPE,
m“'m air cooler ~ lub. oil cooler
AATTF Y G3/8 1 1 23897-030002 | HEXAGON PLUG G3/8
WAzEY 1TX1 1 1 23414-170000 | GASKET, Copper 17X1
| Hoxv 1 1 138673-01990 | GASKET
b 12X 30 2 2 | 26206-120302 | BOLT M12X30
2 2 26206-120352 | BOLT M12X35
1set | 1set | fE0 21-2 @ | LUBRICATING OIL COOLER ASS'Y
Refer to Fig.21-2

| 1set KB 33-4 B | COOLING WATER INLET PIPE ASS'Y,
Refer to Fig.33-4 | with auto-thermostat spec.

1set | #4B 33-5 B | COOLING WATER INLET PIPE ASS'Y,
Refer to Fig.33-5 | non auto-thermostat spec.

| Lset fHED 33-4 B8 | AUTO-THERMOSTAT VALVE ASS'Y
Refer to Fig.33-4

A

e e

746673-49262 | COOLING WATER PRESSURE GAUGE PIPE ASS'Y,
43570-019170 | SOCKET

23414-120000 | GASKET, Copper 12X1

43600-006951 | NEEDLE VALVE

23418-100000 | GASKET, nylen 10

BNT8(AL-V
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Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

S

&
it

Ita| ® & & % Quanticy | & ® ¥ Part Name
®
13 | EAME 1 1 146673-49242 | PRESSURE GAUGE PIPE
Yafrh 6 1 1 43530-001770 | JOINT 6
-2 h ) X 23824-060001 | CAP NUT 6
REBRDEA K E il lset | 1set | 746673-49480 | AIR COOLER DRAIN PIIPE ASS'Y,
Ml TRAE»Tany 1 1 | 23637-040022 | ASTAP COCK
MAyFy 13X1 1 1 23414-130000 | GASKET, Copper 131
15 | RERABAEEF 1 1 146673-49872 | AIR COOLER DRAIN PIIPE
FLEDSR A6x12 2 2 23297-060121 | PIPE SUPPORT A6X12
F b M12X16 1§ 3 26206-120162 | BOLT M12X16
BEARBHATER HOT WATER PIPE LINE SYSTEM
16 | WEAR > FHE 1set | 1set | £1E430~1a) B8 | HOT WATER PUMP ASS'Y
Refer to Fig.30-1a)
Iset | Iset | 746673-49150 | CHECK VALVE ASS'Y,
: hot water pump outlet
3 1 146673-49560 | GASKET, pump outlet
3 3 26206-120852 | BOLT M12X85
1 1 43600-015400 | CHECK VALVE, butterfly type
1 % 24326-000900 | O-RING (4D) G90
: 1 1 146673-49550 | COOLING WATER INLET PIPE
1 1 23897-030002 | HEXAGON PLUG G3/8
aide; b 1 23414-170000 | GASKET, Copper 17X1
1 1 24326-000900 | O-RING (4D) G9O
1 1 24326-000800 | O-RING (4D) G80
746673-49100 | COOLING WATER CONCENTRATOR ASS'Y,
6 146673-49361 | COOLING WATER CONNECTOR, head outlet
12 | 23428-360000 | GASKET 36X1.5
12 | 26206-120302 | BOLT M12X30
6 146673-13331 | COVER, heat off

BN18(AL-V
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— mm PIPE SYSTEM,
g cold water line : fresh water pump engine fitting spec.

*x &
: Quantity nh?t ’“f Part Name
4 ®l®e
! 1 3 146673-49341 | COOLING WATER CONCENTRATOR A
1 1 146673-49350 | COOLING WATER CONCENTRATOR B
1 1 146673-49370 | COOLING WATER CONCENTRATOR C
1 1 146673-11950 | PLUG
Rokyv (777) 1 1 146673-11960 | GASKET, plug
AATT S G3/8 1 1 23897-030002 | HEXAGON PLUG G3/8
MiyFy 1TX1 1 1 23414-170000 | GASKET, Copper 17X1
AATT Y Gl/2 2 2 23897-040002 | HEXAGON PLUG G1/2
Wiy Rr 21X1 2 2 23414-210000 | GASKET, Copper 21X1
i ARATT Y 63/4 1 1 23897-060002 | HEXAGON PLUG G3/4
3 My ¥y 2TX1 1 1 23414-270000 | GASKET, Copper 27X1
l%’"*:’ 2 2 146673-49410 | GASKET
Roxy 2 2 138673-01990 | GASKET
| #ak wox2s 4 | 4 | 26206-100252 | BoLT M10x25
M10X35 4 4 26206-100352 | BOLT M10X35
4 - 26706-100002 | NUT M10
4 4 26206-120352 | BOLT M12X35
1set | 1set | 746673-49190 | ORIFICE PLATE ASS’Y, cooling water
3 1 146673-49451 | ORIFICE PLATE ¢25
1 1 146673-49461 | ORIFICE PLATE ¢ 30
1 1 146673-49471 | ORIFICE PLATE ¢35
1 X 23438-065000 | GASKET 65X 1.5
1set | 1set | £FEd 32 B | COOLING EATER THERMOSTAT ASS’Y
Refer to Fig.32
74667349451 | COOLING WATER PIPE ASS'Y,
for warming up of pair engine
14667349960 | COOLING WATER PIPE
146673-49891 | ORIFICE PLATE ¢ 3
23438-015000 | GASKET 15X1.5
26206-100252 | BOLT M10X25
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AEKEEE (ERAR ARR TR
Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

® &
| W & & % Quantity | B & % & Part Name
®|®

EREEHR R lset | 1set | TOOOL-0034CO | AIR VENT VALVE ASS’Y
27 | ZR&KERH 1 1 43600033180 | AIR VENT VALVE

Nyxr 15X1.5 1 1 23438-015000 | GASKET 15X1.5

L b 10X 30 4 4 26206-100302 | BOLT M10X30

Fw b M10 4 4 26706-100002 | NUT M10

VY FkE FiER 1set | 1set | 746673-49201 | DRAIN COCK ASS’Y, cylinder cooling water
28 | #—A AT 3/8 1 | 43600-026420 | BALL VALVE
29 | YU ke ® 1 1 146673-49652 | DRAIN PIPE, cylinder cooling water

FLH&R A10x16 1 1 23297-100161 | PIPE SUPPORT A10X 16

F b M16X25 1 1 26152-160252 | BOLT M10X25

BRAKENHFLE 1set | Iset | 746673-49251 | COOLING WATER PRESSURE GAUGE PIPE ASS'Y,
30 | =—Farns 1) 1 | 43600-030772 | NEEDLE VALVE

Wiy % 12X1 2 2 23414-120000 | GASKET, Copper 12X1
31 | EAME 1 1 146673-49221 | PRESSURE GAUGE PIPE
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Fig.33-4 COOLING WATER PIPE ASS'Y,
with auto—thermostat for air cooler

Ite| % & % % B & B & E 5

Quantity Part No Part Name
BREAADEFLRE 1set 746673-49421 | COOLING WATER INLET PIPE ASS'Y,
1 | #AAAOQF 1 146673-49900 | COOLING WATER INLET PIPE,

138613-49220 | GASKET
26152-160352 | BOLT M16%35
138613-49220 | GASKET

—-

26152-160452 | BOLT M16X45
26152-160552 | BOLT M16 %55
26732-160002 | NUT M16
146673-49921 | SUPPORT A
26206-120252 | BOLT M12X55
146673-49930 | SUPPORT B
26206-120252 | BOLT M12X55
146673-49940 | SUPPORT

e e N = B e W

746673-49430 | COOLING WATER OUTLET PIPE ASS'Y,
146673-49910 | COOLING WATER OUTLET PIPE,
138613-49220 | GASKET

26152-160352 | BOLT M16X35

138613-49220 | GASKET

26152-160452 | BOLT M16X 45

26152-161702 | BOLT 16X170

26732-160002 | NUT M16

43600-029820 | AUTO-THERMOSTAT VALVE

BN18(AL-V
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No Syurs

it

Itea| % & 2 % i gt Part Kame
BEAAQFERE 1set 746673-49401 | COOLING WATER INLET PIPE ASS'Y,
1 | BEXkAQ¥ 1 146673-49802 | COOLING WATER INLET PIPE
2 | BEAADKE B 1 14667349840 | COOLING WATER INLET PIPE B
L LAl L, 1 138613-49220 | GASKET
4 26152-160552 | BOLT M16X55
4 26732-160002 | NUT M16
1 138613-49220 | GASKET
4 26152-160402 | BOLT M16X40
1 146673-49821 | SUPPORT
4 26206-120302 | BOLT M12X30
4 26206-120252 | BOLT M12X55

'COOLING WATER OUTLET PIPE ASS'Y
COOLING WATER OUTLET PIPE
'COOLING WATER OUTLET PIPE B

GN18(AL-V




KA SRE A (BB 208)

@

\TER BY-PASS PIPE ASS'Y, air cooler

3

AR

] , f
b 1
> |
b

ACPAVY- |
by-pass close

i

PR

SR B

! m .mssio;sn ‘:
A "

=

{ig}
4
ﬁP&f‘:t#}hg Part Name
746683-49422 | COOLING WATER PIPE ASS’Y,
air cooler by-pass
146683-49621 | COOLING WATER PIPE,
air cooler by-pass
{ 138673-01990 | GASKET
SEx S 26206-120302 | BOLT M12X30
A 138673-01990 | GASKET
i 26206-120352 | BOLT M12X35
£ 31 B | AIR COOLER BY-PASS VALVE ASS'Y
Refer to Fig.31
138673-01990 | GASKET
26206-120302 | BOLT M12X30
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B34 PSR T4 &
Fig.34 FUEL INJECTION PUMP ASS'Y

B Fuel F,
&
Item 0w & 4 % Quantily “Pﬁti&;g Part Name
A B
SR P FUEL INJECTION PUMP ASS’Y
AMGRR Bset 746673-51203 M.D.0. SPEC.
ERmtr® 6set | 746673-51104 | H.F.0. SPEC.

1 R 77X 6 6 146673-51010 | BODY, fuel injection pump
TIvT et (AKM) 6s 146673-51200 | PLUNGER ASS’Y, M.D.O.
ZIvVrE (ERWE) 6s 146673-51100 | PLUNGER ASS’Y, H.F.0.

2 | 3oy (6) 146673-51230 | PLUNGER
73Ty (6) 146673-51130 | PLUNGER

3 | Svn (6) 146673-51210 | BARREL
R (6) 146673-51110 | BARREL

4 | —b (FFvT%) 6 6 146673-51170 | SEAT, plunger

5 | ER (7o) 6 6 151673-51170 | SPRING, plunger

6 | IEh®E (F7vV%) 6 6 151673-51180 | SHOE, plunger

7T | Y7—F (I3 H4F) 6 6 146673-51191 | RETAINER, plunger guide

8 | #FTxHLF 6 6 151673-51201 | PLUNGER GUIDE

9 | #ak CsurmEDED) 6 | 6 | 151673-51250 | BoLT. barrel lock

10| F7v248 12 12 146673-51261 | PROTECTOR
oV 12 | 12 | 159646-51270 | o-RING
oK 6 14667351811 | O-RING
e | 6 146673-51820 | O-RING
6 146673-51830 | O-RING

146673-51300 | ISOBARIC VALVE ASS'Y
146673-51340 | BODY, isobaric valve
146673-51360 | SHOE, return valve
24190-060003 | STEEL BALL
146673-51310 | DELIVERY VALVE

STOPPER, delivery valve
SPRING, delivery valve
| SPRING, return valve
SQUARE RING

| SHIM

6N18(AL-V
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Part Mo Part Name
26450100502 HEXAGON SOCKET HAED BOLT
146673-51502 | Rack

146673-51510
151673-51550
138688-51570

146673-51730
14667351740
26577-060162
23887-120002
23415-120000

26450100402
22312-060120
146673-51942
146673-51933
124220-51890

129110-52200
153605-51250
26557-060102

PINION
BOLT
SHIM ASS’ Y

POINTER

SPACER

SROSS RECESSED HEAD SCREW
HEXAGON HEAD PLUG

GASKET

HEXAGON SOCKET HAED BOLT
STRAIGHT PIN 6x12
LABEL

LABEL

RIVET

COVER
GASKET
SROSS RECESSED HEAD SCREW
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HE5. SRR TEnEE &)
Fig.35 FUEL INJECTION PUMP DRIVING DEVICE

& F 5

Item o & 4 K Qmatity Pest 2 Part Name
SN TR Bset 746673-54014 | FUEL INJECTION PUMP DRIVING DEVICE
1 | BftE (REREH7) 6 146673-54012 | MOUNT, fuel injection pump
2 | TAHRTF S 4X5 24 27221-040050 | PULG 4X5
Fy MR 6s 146673-54130 | TAPPET ASS’Y
3 Fy b (6) 146673-54102 | TAPPET
4 B—3 (#xXyb) (6) 153623-54111 | ROLLER, tappet
6 | ¥ (#y pr—3F) (6) 146673-54120 | PIN, tappet roller
6 | kDRAC (6) 138613-54270 | SET SCREW
7 | MERLC (F2y ) 6 151605-54200 | ADJUSTING SCREW, tappet
8 | T2k M2 6 26782-220002 | NUT M22
9 | WEYy 6 146674-54220 | SHIELD, oil
10 | RZY XL~ 6 22351-040010 | SPRING PIN
11 | 07 (1) G35 6 24321-000350 | O-RING (1A) G35
12 | &% (RfFH) 6 146673-54030 | COVER
13 | 2~/hRT M6X8 12 26557-060082 | CROSS RECESSED HEAD SCREW M6X8
14 | B2 6 12 22137-060000 | WASHER 6
K747 v¥= 10X10 6 24550-010100 | POSITIONING PIN 10X10
b £¥ 6 26206-080302 | BOLT M8 30
6 24321-000800 | O-RING (1A) G8O
6 24311-000110 | O-RING (1A) P11
6 146673-54040 | STRAIGHT PIN
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sing M.D.O. (Marine Diesel Oil) Spec. Hoe
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36 B M WA AEEES (D
Fig.36-1 FUEL INJECTION VALVE ASS'Y
for Engine Using M.D.O. (Marine Diesel Oil) Spec.
® R LR B
Item s & 24 ®» Quantity g o Part Name
V | SR 6set 746673-53510 | FUEL INJECTION VALVE ASS’Y,
1 | 2 X0t (6s) 146673-53620 | NOZZLE ASS’Y
2 | JXnmny (6) 146673-53101 | NOZZLE HOLDER
3 | 2XAFy b (6) 146673-53080 | NOZZLE NUT
4 | SATR Py ZRR—H (6) 146673-53230 | SPACER, valve stop
5 | 7XRARFY v P—) (6) 146673-53210 | SEAT, nozzle spring
6 | BiFry (24) 138613-53200 | STRAIGHT PIN
T | 2XARFY 2 (6) 146673-53120 | NOZZLE SPRING
8 | iTh® (k@) (6) 146673-53140 | SPRING SHOE, upper
9 | RhEHSF (6) 146673-53160 | GUIDE, spring shoe
10 | W% b (12) 146673-53170 | ADJUSTING NUT
11 | AR—% (WBT» b) (6) 146673-53150 | DISTANCE PIECE, adjusting nut
12 | oy (6) 151673-51380 | 0-RING
13 | 0¥~ P42 6) 146673-53900 | 0-RING P42
4 |oyvy (6) 128633-11880 | 0-RING
VeI 2P 6 137600-53091 | NOZZLE PACKING
ml;?’yf) 6 146673-11880 | FLANGE, fuel injection valve
2l 5 12 26450-100302 | HOLDER SET BOLT
12 133670-54310 | STUD BOLT, fuel injection valve
26706-100002 | NUT M10
146673-11860 | NOZZLE SLEEVE
24326-000400 | O-RING (4D) G40
14667311870 | GASKET, nozzle sleeve
} R 37 BW SLEEVE, injection pipe
' Refer to Fig.37 | FUEL INJECTION PIPE
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STION VALVE ASS'Y
gine Using HF.0. (Heavy Fuel Oil) Spec.

18

YDLL15328T90224
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@

Fig.36-2 FUEL INJECTION VALVE ASS'Y
for Engine Using H.F.O. (Heavy Fuel Oil) Spec.

BB EE / Indirect-Cooling type

147643-11870
146673-11800
146673-11622

3 37 &R
Refer to Fig.37

Tt ® =& " a8 % 5
- B & & % Quantity Part Ne Part Howe
V| MR E 6set 746673-53520 | FUEL INJECTION VALVE ASS'Y,
1 | 7 X088 (6s) 146673-53540 | NOZZLE ASS’Y
2 | 7AAkAy (6) 146673-53101 | NOZZLE HOLDER
3 | 2XAr o b (6) 14667353080 | NOZZLE NUT
4 | AATR Py T RR—H (6) 146673-53230 | SPACER, valve stop
5 | 7XARZY P o—} (6) 146673-53210 | SEAT, nozzle spring
6 | Bffry (24) 138613-53200 | STRAIGHT PIN
T | 2XARFY vy (6) 146673-53120 | NOZZLE SPRING
8 | ¥R (k@) (6) 146673-53140 | SPRING SHOE, upper
9 | EhZHYAF (6) 14667353160 | GUIDE, spring shoe
10 | T b (12) 146673-53170 | ADJUSTING NUT
11 | AR—% (WSS > }) (6) 146673-53150 | DISTANCE PIECE, adjusting nut
12 | oYy (6) 151673-51380 | 0-RING
13| 0Ur” pPa2 (6) 146673-53900 | 0-RING P42
L R LR S (6) 128633-11880 | O-RING
VAt 137600-53091 | NOZZLE PACKING
BEERLTTLT 146673-11880 | FLANGE, fuel injection valve
26450-100302 | HOLDER SET BOLT
133670-54310 | STUD BOLT, fuel injection valve
26706-100002 | NUT M10
146673-11611 | NOZZLE SLEEVE
24326-000400 | 0-RING (4D) G40

GASKET, nozzle sleeve

RETAINER, teflon ring

TAPER BUSH, copper

SLEEVE, injection pipe
FUEL INJECTION PIPE

BN18(AL-V




UFFURY —EAEE MEAR/TN) %)
service procedure of Fuel Injection Valve
. (Indirect—cooling type)

Drawing—1

| " bolder Set Bolt
5§ EEEEH
Fuel Injection Valve

® 6 (Foovy )
Retainer (Teflon ring)
F-rToa (W)
Taper Bush (Copper )
ZYo bk

Slit

Drawing— 4 e
0 i

oEs
Joint Part

meezy -7
Sleeve
Injection Valve

Y
//

#4 K(F=tT 2 ¥ 2 808)
Guide
(for Take-out of taper bush)

nes
Joint Part
B Step

Yz b
Stit
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve

(4 eaumon ]

Donotdrivet.hbu:hmloolwimnmnuaum‘
Should the bush be broken at the shoulder, the bush remover
will stay at an improper location and the subsequent operation
can damage the bush remover.

6) Tum the extension shaft of the taper remover bush
clockwise with a hand. When you feel a hit, lift the shaft.
If hard to lift it up, turn the nut on the shaft with a spanner
to remove the taper bush (Ref. Drawing 5).

2 Adjusting the fuel injection valve and
environment

1) Disassemble and clean the injection valve and adjust the
injection pressure. Refer to the engine manual, section 6

 for the detailed procedure.

rior of the injection valve sleeve of the
it the nylon brush into the taper bush
m the brush while turning it with

(Indirect—cooling type)

F-rNTovaB LIR
Taper Bush

Drawing-out Tool
(Shaft & guide)

F-rTova (W)
Taper Bush

Hook
zY aE
Y2 St Eoed
Drawing—6
Turn
L
3z -R5L > Turn
b & bow 3
&9
o|ERZY-T
Sieeve for g
injection valve <
F40VT5Y
Mylon Brush
R A
Dremind—T  Cyearance A
759 % MM B
Flange " Clearance B
ANTREFN b
Holder Set-bolt
s

Fue! Injection Valve Holder|

il
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 2) Apply grease (lithium grease or Pro-Tec grease) over the
~ outside of the injection valve nozzie, then fit the Teflon
ring and taper bush. Ref. Drawing 8.

'“-hmm-m-uawmmm
injection valve is lifted.

3) Apply the grease over the exterior of the taper bush.

4) Set the nozle packing in the injection valve sleeve.

5) Check the orientation of the injection valve pipe fitting
bole..

6) Insert the injection valve into the valve hole on the
cyltinder head. Make sure the flange fits in the stud bolts.
Ref. Drawing 9.

7) Apply lube oil on the threads and seats of injection valve
fixing nuts. Temporarily fasten the nuts with a torque of
35-38 N-m (3.5-3.8 kgf-m).

~ 8) Loosen the injection valve fixing nuts and fit the injection

pipe sleeve. If hard to screw in the nuts, rock the injection

valve flge left and right until the sleeve is tightly
screwed in. Ref. Drawing 10.

9) Insert the injection pipe and temporarily fasten the

' injection pipe joint on the cylinder head with a torque of

15 N-m (1.5 kgf-m) approximately.
Mhhmmﬁﬁumdw pipe

WYFREF > F
Injection valve set nut
2Y-7 (MNER)
Sleeve for Injection RASHERN +
Pipe HolderSet Bolt
MRS
Injection Valve

e W W service procedure of Fuel Injection Valve

(Indirect-cooling type)

Drawing—8
RATBEARN b
Holder Set Bolt
b Lt
Fuel Injection Valve
ORI Y RER
To be coated of grease
7 XN ®im (F20v927)
Nozzle Retainer (Teflon ring)
yy XA F=rTsva (B)
To be coated Taper Bush (Comper)
of grease ZYo b
Slit
Drawing—9

WEHTUTT > b gazg
Injection valve set Mt g polt

To be coated
of hb. oil

Clearance A

AATBEEN b
HolderSet Bolt

SRR

Fuel Injection Valve

Drawing—10

BAK (570242 2)
Retainer (Teflon ring)
F=rtTsva
Taver Bush ( Corer)
ZYo b

Shit

I XN ¥
Nozle packing

77X
Nozzle
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Fig.36-3

11) Perform trial run to check the injection pipe for a leak (Ref.
Drawing 12). Loosen the leak-out pipe af the cylinder
head to check the oil for any leak. If aleak is found, do
steps 6-10 above.

(£ caumow ]

(1) The taper bush of the injection nozzle has a heat transfer
property. It is important to put it in close contact on the
effect will not be obtained, resulting even in early
deterioration of the nozzle. Accurate adjustment is
required.

(2) Replace the nozzle packing, taper bush, andTeflon ring
‘with pew one every time they are disassembled.

@) Do not prolong the maintenance intervals of the injection
mﬁwuuﬁl&cﬁmmm:.

ey

Maintenance service procedure of Fuel Injection Valve

(Indirect-cooling type)

Drawing=11

nEEZY -7
Sieeve for Injection

Injection Valve

Injection Pipe

syvIAs ¥

Cyl.head
SHERTFE AN
Bolt for Injection pipe joint

BYERTF

Injection pipe joint
WHFRAE

Leak-out pipe (fuel)
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146673-59062
27221-030080
26979-060062

26450-100452
146673-59240
146673-59020
146673-59250
26450-080402

146673-59201
14667359180
146673-59230
14667359220

FUEL INJECTION PIPE ASS’Y

JOINT, injection pipe
DRIVING PLUG 3X8
HEADLESS SET SCREW 6X6

HEXAGON SOCKET HEAD BOLT M10X45
SPHERICAL WASHER 10

GASKET

GASKET

HEXAGON SOCKET HEAD BOLT MSX40

FLANGE, oval shape

SLEEVE NUT, injection pipe
FUEL INJECTION PIPE
GASKET
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