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1. Introduction
Thank you for purchasing a YANMAR diesel engine.

This Operation Manual has been prepared for your safe and effective use of this product. Before you use
this product, carefully read and fully understand the instructions about operation, inspection and
maintenance. Keep this manual in a safe location. Make sure that the operator can always read it.

Because the inspection and maintenance instructions are for professional technicians, necessary but basic
knowledge has been omitted.

1.1 Using this manual

* The text and illustrations of this operation manual can partly disagree with products of some
specifications. In that case, refer to the separate Engine Specification and Final Drawing.

+ The contents of this operation manual can change without prior notification to improve the quality
and performance of the product and to improve safety.

+ For disassembly and maintenance of special specifications (e.g. the turbocharger and governor),
refer to the separate operation manuals.

+ Ifyoulose ordamage this operation manual, please contact YANMAR or your sales or service agent.

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

* The numerical values in this manual are based on the S| system (International System of Units).

1.2 Inquiries

* Only use genuine YANMAR replacement parts or other specified parts. Order parts from your
nearest YANMAR sales or service agent. When you order a part, clearly specify:
- Engine name (model)
- Engine serial number
- Part name
- Part number.

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

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

YANMAR
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2. About this operation manual

The major terms used in this operation manual are defined as follows:
The front of the engine: opposite side of the flywheel
The back of the engine: the flywheel side
Operation side: on the left side as viewed from the flywheel side (fuel injection pump side)

Non-operation side: on the right side as viewed from the flywheel side (exhaust manifold side)
Turn right: clockwise rotation as viewed from the flywheel side

Turn left: counterclockwise rotation as viewed from the flywheel side

Cylinder number: counted from the flywheel side (1, 2, 3, ...)

Non-operation side

Cylinder number

Flywheel

. l |
5 (1] a‘lr 8
2 6 5] 4) 13) [2) ][] [|oriven machine o
1% S0 -

Fuel Injection pump

Operation side

Direction of rotation

Turn right

. (Clockwise rotation)

o Turn left

\_ (Counter clockwise rotation) )

A-0QC00-000C1-A-01_EN

Fig.1 List of terms
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3. About this operation manual

See the index for an overview of related contents.

The contents of the titles are as follows.

3 1 2
GEYZ22WN 4161-600:02:00
Cylinder block
Inspection ancli maintenance 1/|1
| |
4 5
66— conpITiON
7 —————————— PERSONNEL BE
8
9
40— SPARES
11 ————— sAFETY

A-00000-00002-A-01_EN

Fig.2 List of titles
. Engine series

. Topic-specific codes
. Function parts

. Tasks

1

2

3

4

5. Number of pages
6. Task conditions: shows the required preconditions for each part to perform the task
7. Personnel: required standard man hours

8. Tools required for the task

9. Supplies: consumable products (e.g. lubricating oil, grease, wire) (May not be included in the standard
delivery.)

10. Spare parts: consumable parts (e.g. O-rings, gaskets, toothed washers) (May not be included in the
standard delivery.)

11. Safety precautions: shows safety precautions that apply to the whole chapter

YANMAR
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4. About the parts list

A parts list is attached to this manual. It is sorted by part categories.
A figure with the integrated parts and their reference numbers is on the first page.
The parts are listed with their part names and part numbers on the pages that follow.

The list is sorted as follows.

1
‘ 6EY22W 4101:000:50-00
Cylinder Block & Liner
lllustrated parts data 22
2I 3 4 5 6
No L Part Lo. Part Name LW~ ALW Remarks
1 2 150633-01010 BLOCK, CYLINDER 1 1
2 2 150633-01200 BOLT, CYLINDER HEAD 24 24
3 2 150633-01210 NUT, HEAD 24 24
4 2 150633-01210 NUT, CAP 14 14
A-00000-000D02-A-01_EN

Fig.3 List of parts
1. Part category

In this operation manual, all parts are sorted in categories. Parts are listed together with related parts.
Therefore, some parts are possibly listed in more than one category.

2. Reference number
The number in the figure.
3. Level
Nominal parent-child relationship of the parts
1: Parent parts (assembly parts)
2: Child parts included in "1"
3: Child parts included in "2", grandchild parts in terms of "1"
4. Part number
The individual number of the part. Please use this number when you order a part.
5. Part name
The official part name. Please use this name when you order a part.
6. Number of parts (sorted by model)
How many of the part are used per engine.
Abbreviation: Engine model
LW: BEY22L-W
ALW: BEY22AL-W

YANMAR
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5. Symbols for piping and instruments

This operation manual uses these symbols for the piping system.

Instruments Valves Piping parts

@ Pump % Globe valve ——| Flange fitting
c Plunger pump D?<] Needle valve — Shut-off valve
_®_ Hand pump k] Angle valve —||I— Spectacle flange
@- Motor DTQ Bufferfly valve —{1—| Joint
Filter DKl | Sluice valve IZl Boss
@ Centrifugal filter & Screwed check valve —l—| Orifice
Automatic backwash filter &« Swing check valve ) | Expansion joint
Porous plate filter cylinder @ Piston valve N\ | Flexible pipe coupling

Meters & sensors % Three-way piston valve |:] Seal pot
@ Thermometer pOoq | Cock ql Loop seal
@ Pressure gauge @:] Three-way cock > | Reducer
Differential pressure gauge % féﬁggﬁg \;/)g‘a\?:ure r\ Air vent pipe
@E Oil signal % gﬁﬁ@tﬁg \t/%rir\}g. Bl | Safety plate

Grazed level gauge li] Safety valve e Accumulator
Pressure switch & Solenoid valve +—=|  Capillary tube
@ Temperature switch [>< Pressure reducing valve | CUT Copper pipe
@ Float switch K19 | Duplex check valve STPG ]%?rgr%gs&?ee It&i)pee
Differential pressure SW I_;él Velocity regulating valve | STKM %?ﬁgg ?)tr%eslsair%etube
Pressure transmitter @- \fj;c‘)\\;vevolume regulating STS %ﬁ_ggwestzter?gtiggal
Resistance temp. sensor 0.D. Pipe outside diameter.
@ Thermocouple .D. Pipe inner diameter.

Py
[0}
3
jab}
5
w

p : Always open
plg : Always closed

Valves that are always closed (globe valve, angle valve and needle valve) are shown in black.

Fig.4 Symbols

A-00060-00004-A-01_EN
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1. For your safety

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

The safety indications tell you this:

This safety symbol is used with most safety precautions.
Itis a precaution and a warning. It tells you: Be carefull This is about your safety!
Carefully read and obey the instruction that comes with this symbol.

DANGER indicates a hazardous situation which, if not avoided,
A DANGER will result in death or serious injury.

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

CAUTION indicates a hazardous situation which, if not avoided,

A CAUTION could result in minor or moderate injury.

NOTICE indicates a situation which can cause damage to the

NOTICE machine, personal property and / or the environment or cause

the equipment to operate improperly.

A-00000-00005-A-01 EN

Fig.1 Signal word
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2. Basic precautions

2.1 Obey the safety instructions

When you operate or do maintenance on the engine, obey all safety instructions, precautions and work
procedures.

* When you do work in a team, use signals (e.g. commands, hand signs). All personnel must know the
signals.

* Put on the correct work clothes. Do not put on work clothes with oil stains. They burn easily.

+ Put on protective equipment that is applicable for your task. E.g. helmet, safety goggles, safety
shoes, protective mask, protective gloves, life-line.

+ Use the applicable tools for the task. Use the correct special tools of the engine.

* Do not jump on or off the engine.

* Prepare a workbench that has the applicable dimensions for the engine. Safety the footing of the
workbench. Do not do work from a dangerous body position.

2.2 Inappropriate modifications

YANMAR is not responsible for injury or damage that is the result of not approved modification. If a
modification is necessary, speak to a representative of the service network (see the appendix).

* Your engine and its safety devices are sealed for safety. Do not remove the safety seals.
+ If a safety seal is removed, immediately speak to a representative of the service network (see the
appendix). Obey their instructions.

2.3 About airflow
Make sure that the engine room has good airflow and sufficient air (oxygen).

+ Itis very dangerous to breathe exhaust gas. If you find an exhaust gas leak, repair it immediately.

+ A lot of air (oxygen) is necessary for the turbocharger.. Make sure that the room has sufficient air.

+ The battery makes hydrogen gas when it charges. The gas is very flammable. Make sure that the
hydrogen gas does not stay in the room.

2.4 Install a fire extinguisher and first-aid kit

Know where the fire extinguisher is. Know how to operate it. Make a decision about the safety
procedures for fires or accidents. The safety procedures must include a contact person and a telephone
number.

- First Aid Kit - Fire Extinguisher - Emergency Phone \

\

M

A-00000-C0006-A-C1_EN

Fig.2 Symbols
2.5 Safety device check

This engine has safety devices, e.g. the covers of the rotating parts, the heat shielding covers of the
exhaust pipe, and the protective covers of hot engine parts. Make sure that these safety devices are
correctly installed. If they are damaged, repair them immediately.

* Never remove the covers of the rotating parts when the engine operates. If your clothing, hands or
other body parts are caught, injury can occur.

2.6 Working with flammable material (e.g. fuel oil, lubricating oil)

All fire is strictly prohibited in the engine room. Fuel oil and lubricating oil burn easily. Especially the fuel
oil is very flammable and dangerous.

+ Cigarettes, matches and lighters are not permitted near flammable material.

* When you do welding or grinding, be careful of sparks and keep flammable material away.

+ Keep the fuel oil and lubricating oil in the specified location. Make sure that only approved persons
use them.

* Do not keep flammable material in the room that is not necessary.

YANMAR
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2.7 Working on hot portions or portions under high pressure

During operation and immediately after the engine stops, all of the engine is very hot. Be careful that
you do not get burned.

* Replace cooling water, lubricating oil and filters when the engine is cool.

* Do not touch hot engine parts (e.g. the exhaust pipe or pressure indicator cock) with bare hands. Put
on gloves.

* Do not touch the heater and heated sections of the fuel oil system with bare hands.

* When you open a plug or cap, steam or hot water can come out and burn you. Stop the engine and
wait until it is cool. Then slowly turn the cap and release the pressure. Then remove the cap.

2.8 Inspection of the electrical system
Obey the instructions that follow when you do maintenance of the electrical system.

+ Before you start your task, disconnect the power source. It can cause an electric shock or fire.

+ Before you do an inspection of the battery system, make sure that you disconnect the grounding
cable (-) terminal. If you make an incorrect connection and cause a short circuit, a fire can occur.

+ Battery fluid is a strong acid. It causes inflammation to the skin and eyes. If you get it on your skin or
in your eyes, immediately flush the area with a lot of clean water. Get medical aid.

2.9 Using organic solvents
When you use organic solvents, obey the instructions that follow.

+ Organic solvent turns into gas and can be breathed by personnel. This is dangerous. Make sure that
the room has sufficient airflow.

* Organic solvent in high concentration can dissolve fats and is absorbed by the skin. This is
dangerous. Put on protective gear when you use organic solvents.

2.10Exporting or providing this product to non-residents

When exporting or providing yanmar products to non-residents, please comply with the security trade
control laws.
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3. How to lift the engine

Do not let the engine or driven machine fall when you lift or move it. It is very dangerous. To prevent an

accident, obey the instructions that follow when you lift the engine.

break or fall during lifting.
Do not go into the area below the lifted item.

3.1 Installation location for lifting tools

Use a wire rope and shackles that are applicable to the engine weight.
Use a wire rope with the correct length. The engine or common bed must not tilt to one side.
Put a padding (e.g. a wooden block) between the wire rope and the engine or a driven machine.

Attach the padding to prevent damage to the engine or driven machine. Use a padding that does not

m Generator set
When you lift the engine, use the lifting metal piece that is on the bottom of the common bed.

MIN. 1300

Less than 60 deg

MIN.3400

985

I
]
7
£
1]
§
i
7
i

v

A-00000-00007-A-01_EN
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Fig.3 How to lift the generator set
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4. Location of safety labels (warning labels)

To make sure that you use the engine safely, the engine has safety labels (warning labels). Carefully read
all safety labels to prevent accidents.

If a safety label is dirty or missing: Find the part number and send an order for a new safety label to your
YANMAR sales agent. (Refer to the service network list "YANMAR Worldwide Service" in the appendix of
this manual.) When you get the new safety label, attach it to the specified location.
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5. Precautions before maintenance

5.1 Putting a warning notice
Put a warning notice board when you do an inspection or servicing of the engine.

+ Tell all related personnel about your work.
+ Tell all unrelated personnel to not go in the engine room.

5.2 Maintenance immediately after engine stop

Do not open the cylinder side cover for 10 minutes after engine stop. If new air comes into the engine
immediately after engine stop, an explosion can occur. Immediately after the engine stops, all of the
engine is very hot. Obey the instructions that follow to prevent burn injuries.

+ Make sure that you (e.g. your hands, body and clothing) do not touch the turbocharger, exhaust
manifold, exhaust pipes or engine body.

* When you drain lubricating oil, be careful that you do not get burned by the oil (including small drops
of oil).

* When you disassemble the cooling water system, steam or hot water can come out and burn you.
Wait until the engine is cool. Then put the plug or tightening nut in a waste cloth. Slowly loosen it.

5.3 Preparation before work

Before you start work, make the engine room clean. Make sure that all spare parts and tools are at their
specified locations. Prepare the following objects as necessary for the task.

* Tools and accessories

+ Lubricating oil, genuine parts, waste cloths, wire and others

* Workbench suitable to the engine height

+ Wire rope (Do not use wire rope that has broken strands, wear, twists, deformations or defective
ends.)

6. Maintenance precautions

6.1 Precautions during work

When you do work in a team, carefully examine the area around you to prevent any dangers. Obey the
instructions that follow during engine inspection and maintenance.

+ Keep all removed parts safely and make sure that they do not fall.

* When you do work at a height, put on the safety belt or life-line.

+ Put on the protective equipment that is applicable for your task.

+ Be careful when you hold items with dirty gloves. The items can fall and cause damage or injury.
« If fuel or lubricating oil spills, clean the area immediately. You can slip and fall.

6.2 Use the applicable tools
Make sure that you understand how to operate the special tools before you use them.
* When you lift heavy objects, obey the instructions of the slinger (the person who puts the object on
the crane).
+ Carefully examine the rubber hose and the joints of the hydraulic jack for damage.

+ Use the applicable lifting gear and be very careful when you do work with heavy objects.
* When you weld or grind, put on protective equipment.

7. Precautions after servicing
7.1 Precautions after work
Obey the instructions that follow after you do engine inspections and maintenance.

+ Put back all tools (e.qg. lifting gear and wires) to their correct location.
+ Remove all lubricating oil that is not necessary from the engine room.
+ Remove the warning notice board. Tell all related personnel that your work is complete.
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1. Engine specification
Engine model 6EY22LW
Type - Vertical, water-cooled, 4-cycle diesel engine
Number of cylinders - 6
Cylinder bore x stroke mm @ 220 x 320
Total displacement 2 72.99
Combustion method - Direct injection
Compression ratio - 15.21
kw 660 745 800 880 970 1080

Output
Continuous rated kWe 600 680 740 800 900 1020
output i}

Rota min" 720/750

tion
pirection of cranishatft rota- . Left (viewed from the flywheel side)
Firing order - 1-4-2-6-3-5-1
Operation side - Right (viewed from the opposite side of the flywheel)
Type of turbocharger - Exhaust gas turbine turbocharger (with air cooler)

Forced lubrication by internal pump
Lubricating system - (The system oil is also used as turbocharger lubricating oil.)
(The system oil is also used as rocker arm lubricating oil.)

Type of lubricating oil sump - Sump incorporated in the common bed
Type of cooling - Freshwater-freshwater mix cooling system
Type of starting - Air starter

Overall mm

length
E_nglne dimen- Overall
sions : mm

. width

(engine body) Refer to the Final Drawing.

Overall mm

height
Engine dry weight kg

(engine body)

YANMAR
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Technical data 2/4
Engine model 6EY22ALW
Type - Vertical, water-cooled, 4-cycle diesel engine
Number of cylinders - 6
Cylinder bore x stroke mm @220 x 320
Total displacement 2 72.99
Combustion method - Direct injection
Compression ratio - 15.21
Outout kw 880 970 1020 1100 1180 1300 1370
utpu
Continuous rated P kWe 800 900 950 1000 1100 1200 1300
output :
pota min-" 900/1000
Direction of crankshaft . Left (viewed from the flywheel side)
rotation
Firing order - 1-4-2-6-3-5-1
Operation side - Right (viewed from the opposite side of the flywheel)
Type of turbocharger - Exhaust gas turbine turbocharger (with air cooler)
Forced lubrication by internal pump
Lubricating system - (The system oil is also used as turbocharger lubricating oil.)
(The system oil is also used as rocker arm lubricating oil.)
Type of lubricating oil - Sump incorporated in the common bed
sump
Type of cooling - Freshwater-freshwater mix cooling system
Type of starting - Air starter
Overall mm
length
E_nglne dimen- Overall
sions : mm
. width i i
(engine body) Refer to the Final Drawing.
Overall mm
height
Engine dry weight kg
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2. Accessories & attachments

Accessories & devices

Type

Remarks

Turbocharger

Exhaust gas turbine

Charge air cooler

Plate-finned, multi-tubular

Governor Hydraulic -

Fuel injection pump Bosch -

Fuel injection valve Multi-hole Without cooling
Fuel feed pump Gear Option

Fuel strainer

Changeover, mesh type

with insulator and differential
pressure gauge

Lubricating oil pump

Gear

Lubricating oil cooler

Low finned tube, multi-tubular

With thermostat

Lubricating oil strainer

Self-backwashing

Lubricating oil bypass filter Centrifugal -
Cooling water pump (freshwater) Centrifugal -
Air starter Turbine -

YANMAR
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3. Weight of major parts

When you lift a part, use a rope, lifting gear and hook that is appropriate to the weight of the part.

Part name Unit 6EY22LW 6EY22ALW Remarks
Cylinder head 179 -
Piston and connecting rod assembly ~ 77 -
Cylinder liner * 68 -
Charge air cooler (core) ~ 130 -
Lubricating oil cooler 185 -
Turbocharger 175 220 -
Fuel feed pump 25 -
Fuel strainer 17 -
Lubricating oil pump 45 -
Cooling water pump 35 -
Air starter kg 19.5 -
Camshatt (split in 2 parts) 96, 75 -
Camshaft drive gear 28 -
Idle gear assembly 17 -
Exhaust manifold cover - 41,33, 9 )
(3 parts)
Main bearing cap ~ 40 -
Gear housing on the opposite side of
the flywheel 126 )
Cylinder block 2800 -
Crankshaft 1308 1101 including balance weights
Flywheel 1420 928 Including the ring gear

*. Use the special tool to disassemble.
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1. Conversion table for the International System of Units (Sl) and other

units

The conversion values in this table are based on the Sl and metric system.

Force
N kgf
1 0.101972
9.80665 1
Force momentum, torque
N-m kgf-m
1 0.101972
9.80665 1
Pressure
Pa kgflcm? mAq mmHg
1 1.0197 x 107 1.0197 x 107 7.501 x 103
9.80665 x 10% 1 1.0000 x 10 7.356 x 107
9.80665 x 10° 1.0000 x 107" 1 7.356 x 10
1.3332 x 102 1.3595 x 103 1.3595 x 1072 1
Work, energy
kW-h J kcal kgf-m
1 3.6 x 108 8.600 x 102 3.671 x 10°
2.778 x 1077 1 2.389 x 10 1.0197 x 107
1.163 x 1073 4.186 x 10° 1 4.269 x 10°
2.724 x 10 9.80665 2.343 x 103 1
Power
kW PS
1 1.3596
0.7355 1
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1. Engine view

Cooling water temp
regulating valve

Turbocharger Engine

control panel
Flywheel

Hydraulic governor

Fuel strainer

Fuel pressure
control valve

A-00000-00011-A-01 EN

Fig.1 Operation side (fuel injection pump side)

Lubricating oil strainer
(automatic back-washer type)

Lubricating oil
temp. regulating valve

Air cooler

Cooling water pump

Lube oil pressure

regulating valve Fuel feed pump

Lube oil pump
Lube ail cooler

A-00000-00012-A-01_EN

Fig.2 Non-operation side (exhaust manifold side)
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2. Vertical view of the engine

Exhaust valve

Intake valve

Piston pin

Gear case
Camshaft gear

Idle gear

Cylinder block

Thrust bearing

- Flywheel

- Crankshaft

Main bearing cap~

~Ring gear
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Fig.3 Vertical view of the engine
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3. Horizontal view of the engine

Valve bridge Exhaust manifold

Boost chamber

Cooling water

passage

Fuel injection valve

Lubricating oil
passage

Protection ring

Piston ring

Fuel injection pump

Swing arm shaft
(intake & exhaust)

Piston

¥

Cylinder liner Connecting rod

Connecting rod bolt Side bolt
Crankshaft

Balance weight N
\—‘ Common bed

Main bearing cap

Main bearing bolt
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Fig.4 Horizontal view of the engine
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1. Protective device setting values
Item Unit Alarm setting value Emergency stop setting value
Engine inlet lubricating oil pressure MPa 0.5 0.45
Engine cooling freshwater temperature °C 95 100
Rotational overspeed . ) 112 % to 115 % of the rated
P min speed
2. Holding volumes of lubricating oil and cooling water
Item Unit Holding volume
Engine (incl. cooler, filter & piping) 50
Lubricating oil tank (common bed) 1200 "
Lubricating oil Type NZ61 1.3
Governor Type UG8 Q 1.5
Type UG-25* 2.1
Cooling water Engine (incl. piping) 150
(freshwater) Cooler (lubricating oil, air) 40

*. The values may be different depending on the specification. Refer to the Final Drawing.
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3. Pressure and temperature settings

ltems shown in the table below for which monitoring are required vary depending on the regulation and
specifications.

Item Unit Setting value Remarks
0000-001-17
Fuel supply pressure Recommended
pressure in MPa
Internal maximum combustion pressure (Pmax) * Refer to the Records of
g P Shop Trial
§ Lubricating oil pressure MPa 0.55t00.6
a Cooling water pressure (jacket cooling line) 0.1510 0.50
Cooling water pressure (cooler cooling line) 0.15t0 0.50
. Starting air reservoir 2.94 Lower limit: 1.18
Start-air pressure _ _ _
After decompression 0.90to 1.1 At the air starter inlet
Cooling water engine outlet temperature 8514
Cooling water lubricating oil cooler inlet <38
o |temperature
5 — - —
5 Lubricating oil engine inlet temperature . 50 10 65
o |(cooler outlet) C
o
£ . . Refer to the Records of
ke Exhaust temperature (at each cylinder outlet) Shop Trial
. . Refer to the Records of
Exhaust gas turbocharger inlet temperature Shop Trial

*. Refer to the Records of Shop Trial and records the values on this page. The values are different depending
on the engine specification and output.
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1. Assembly adjustment values

Item Unit Adjustment value Remarks
Piston top clearance (A) mm 224 +0.18 -
o | Open (before T.D.C.) 50 -
= deg.
£ [Closed (after B.D.C.) 0 -
3 |
c g Valve head clearance (B) mm 04 When engine is cold
c | £
©
2 | o | Open (before B.D.C)) 49 -
° |2 deg.
© | > |Closed (after T.D.C)) 3 -
2 | B
= S
E ;.c: Valve head clearance (B) mm 0.9 When engine is cold
L
Fuel injection pump begins injections Refer to the
(before T.D.C) deg. Recor?fi;f Shop
Opening pressure (fuel injection valve) MPa 450+0.5 -

*. Refer to the Records of Shop Trial and records the values on this page. The values are different depending
on the engine specification and output.

A-000CC-00015-A-01_EN

Assembly adjustment values
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2. Clearance & wear limits of major parts

Nominal Standard | Max. allowable | Usage limit of
Part name : : Tolerance
dimension clearance clearance parts
Inner diameter of the top part of +0.088 +0.13
the cylinder block (top) & 304 +0.056 |A1=0.126 A1 = 0.25 .
Outer diameter of the top part of -0.070 to 0.193 ' 017
the cylinder liner (top) -0.105 '
Inner diameter of the top part of +0.032 +0.13
the cylinder block (bottom) @ 273 0 A2 =0.020 A2 = 0.2 '
Outer diameter of the top part of -0.020 to 0.087 ' 013
5 | the cylinder liner (bottom) -0.055 '
% Inner diameter of the cylinder +0.032 +0.13
[ = .
g | (bottom) . @ 262 0 B=0.015 B=0.2
= | Outer diameter of the cylinder -0.015 to 0.091 013
g liner (bottom) -0.059 '
< C=2.06
8] = -
° Top clearance 2.24 +0.18 t0 2.42 C=2.42
© T N
% Ipner diameter of the protection @ 218.4 +0.05 +0.8
S |nng D=1.55 i
Outer diameter of the piston .
uer d P @21678 | 002 | ©109 :
head
. . +0.4
I_nner diameter of the cylinder @ 220 +0.040 Uneven wear
liner 0 E=0.112
E=0.3 0.2
Outer di ter of ihe oist to0 0.192
it mElerOTME PO go1e 868 | 40.02 0.2

*. 20 mm from the piston head

A-CC000-0001€-A-01 EN

Fig.2 Cylinder and cylinder liner
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Nominal Standard | Max. allowable | Usage limit
Part name : : Tolerance
dimension clearance clearance of parts
. . . F=
Thickness of the piston rings
! 7 pistoning No.1:7.7 | #0.15 . . *2
No. 1 to No. 2 No 2: 7.4
Thickness of the oil rings ' F=5.0 +0.25 - - 47
. -0.010
Width of the piston ring (No. 1) ! No. 1 -0.15
6 -0.030 G=0110 No. 1
Width of the piston ring groove +0.125 t0 0 '1 55 G=0.4 +0.35
o (No. 1) +0.100 ' '
£ ] ] 4 -0.030
; Width of the piston ring (No. 2) -0.050 No. 2 No. 2 -0.22
= 5 ' G=0.055 °
2 Width of the piston ring groove +0.050 t0 0.100 G=0.4 +0.28
'3 | (No. 2) +0.025 ' '
c
. -0.010
% | Width of the oil ring 0030 | H=0.030 02
= ° 0,045 | 100.075 H=0.4
c s . .
% Width of the oil ring groove +0.020 +0.3
O 'Inner diameter of piston pin +0.115 +0.2
bearing +0.095 J=0.095 '
0 to 0.130 J=0.26
Outer diameter of the piston pin 0015 ' -0.06
95 i
Inner diameter of the piston pin & +0.050 +0.16
hole +0.030 K=0.030 '
0 to 0.065 K=0.16
Outer diameter of the piston pin 0015 ' -0.06

*1: Replace the rings after 8000 to 12000 hours (2 to 3 years) at the time of a scheduled inspection. Replace
all rings with new ones even if their dimensions agree with the wear limits.

*2. Replace the 1st ring with a new one when its plated layer is worn out and the base metal begins to be
exposed. Replace the 2nd ring when the taper face is gone.

Bl
N SE P

A

A-00000-00017-A-01 RN

Fig.3 Piston, piston pin and rings
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Nominal Standard | Max. allowable | Usage limit of
Part name . . Tolerance
dimension clearance clearance parts
Inner diameter of the crank pin +0.209 +0.95
bearing +0.140 L=0.140 )
180 L=0.3
Outer diameter of the crank pin 0 t0 0.234 Uneven wear
P -0.025 0.1
Inner diameter of the main +0.239 +0.27
beari +0.170 = '
T | °ang @ 220 M=0.170 | pm=0.32
2 | Outer diameter of the main shaft 0 to 0.268 Uneven wear
§ -0.029 0.1
G | Width of the base part main -0.177 04
bearing 99 -0.273 N=0.177 N=0.5 '
Width of the base part main +0.035 to 0.308 '
+0.35
shaft 0
Deflection ) - 2102-000-02
According to crankshaft inspection
M
N
Q
Fig.4 Crankshaft
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Fig.5 Valve mechanism

Nominal Standard | Max. allowable | Usage limit of
Part name . . Tolerance
dimension clearance clearance parts
Outer diameter of the intake -0.070 032
valve shaft 216 -0.090 R1=0.070 R1=0.32 '
Inner diameter of the intake +0.026 to 0.116 '
. +0.28
valve guide 0
Outer diameter of the exhaust -0.080 035
valve shaft 216 -0.100 R2=0.080 R220.35 '
Inner diameter of the exhaust +0.026 to 0.126 '
. +0.28
valve guide 0
Inner diameter of the valve +0.080 +0.18
bridge 718 +0.060 S$=0.014 S=0.2 '
g Outer diameter of the valve +0.046 to 0.052 ' 018
'g bridge guide +0.028 '
o ; .
S Thickness of the intake/exhaust T=54 +0.2 ) ) 50
£ valve
g Width of the intake/exhaust U=6.8 +0.2 ) ) 79
g valve seat
Diameter of the contact part of _
the valve sheet V=@ 11 20.1 ) ) @73
Outer diameter of the rocker -0.009 01
arm shaft -0.034 W=0.029 _ '
Inner diameter of the rocker arm @45 +0.085 to 0.119 W=0.25 +0.22
bush +0.020 )
Inner diameter of the swing arm +0.025 +0.2
@ 50 0 X=0.010 X=0.2
Outer diameter of the swing arm -0.010 to 0.055 ' 0.1
shaft -0.030 )
T | —
. Q—~
- X

A-00000-00019-A-01_EN
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Nominal Standard | Max. allowable | Usage limit of
Part name . . Tolerance
dimension clearance clearance parts
Outer diameter of the standard -0.085 02
camshaft -0.148 = ’
: @ 155 Y=0.085 Y=0.33
Inner diameter of the camshaft +0.090 to 0.238 +0.17
base part bearing 0 '
= Thickness of the camshaft -0.10 )
é thrust bearing 1 +8112 tZ:g;g 7-05
8 Width of the camshaft thrust +0.05 -
Outer diameter of the camshaft -0.085 02
middle portion 2 155 -0.148 a=0.085 4=0.33 '
Inner diameter of the camshaft +0.090 to0 0.238 ' +0.17
middle portion bearing 0 '
Fig.6 Camshaft
3-1R YEM N Ak
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Nominal Standard | Max. allowable | Usage limit of
Part name : : Tolerance
dimension clearance clearance parts
Outer diameter of the pump +0.008 012
shaft -0.008 b=0.052 '
s 40 b=0.15
o | Inner diameter of the pump +0.076 to 0.084 +0 1
§ shaft bush +0.060 '
2- Pump case +0.054 -
> P @ 84 0 ¢=0.200 c=0.5
= | outer diameter of th -0.200 | to0.304 -
E uter diameter of the gear -0.250 -
§ Width of the pump case +0.083 -
0 d=0.080 -
130 d=0.22
Width of th -0.080 t0 0.193
idth of the pump gear 0.130 -
Fig.7 Lubricating oil pump
Nominal Standard | Max. allowable | Usage limit of
Part name : : Tolerance
dimension clearance clearance parts
o | Outer diameter of the impeller -0.120 06
€ | hub (boss) -0.174 '
o
L e=0.770 _
S ofine cas 910 | L0600 | to0.864 e=1.60 o
o nner diameter of the casing +0.650 .
©
o]
o
g
i
Fig.8 Cooling VWVater;pump
3-7R Yiéallewvlaln
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Nominal Standard | Max. allowable | Usage limit of
Part name : : Tolerance
dimension clearance clearance parts
Outer diameter of the pump -0.020 01
shaft -0.041 = '
. @25 b=0.020 b=0.2
Inner diameter of the pump +0.021 to 0.062 +0.1
shaft bush 0 '
o +0.025
P -
% ump case a5 0 =0.080 _
3 | outer di ter of th -0.080 to 0.130
jb_’ uter diameter of the gear 0105 -
© +0.018 d=0.026
T Width of the pump case 0 t0 0.062 -
(Liquid
16.5 ! -
-0.016 packing
Width of the pump gear 0034 0.02 or -
less)
Fig.9 Fuel feed pL}mp
Nominal Standard | Max. allowable | Usage limit of
Part name . : Tolerance
dimension clearance clearance parts
(timing gear and
pump-driving ) f=0.19 =05 )
gear) t0 0.29 '
Gear backlash M=5.5
© (Bevel gear) =0.12 _
5 M=3 ) t0 0.2 0.3 )
% Camshatft drive 0,036
Outer diameter of the idle _0'071 ~0.036 -0.17
gear shaft @107 ' ?0_0.106 g=0.2
Inner diameter of the bush +0'%35 +0.14
J
5

A-00000-00C24-A-01 EN

Fig.10 Idle gear
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Nominal Standard | Max. allowable | Usage limit of
Part name . : Tolerance
dimension clearance clearance parts
o . 0
% Outer diameter of the crankshaft -0.052 -
©
(]
e
S @ 285 =050 -
5 | Inner diameter of the oil +0.60 to 0.652 i
B | deflector +0.50
k5
©
e}

A-00000-00025-A-01_EN

Fig.11 Oil deflector flywheel side

YANMAR




0000-000-07-00

Engine information

G6EY22W

Design data/tolerances check

10/13

. Table of Tightening Torques for Major Bolts and Nuts

There are three tightening methods for the major bolts and nuts of this engine: hydraulic tightening, angle
tightening and torque tightening. Obey the instructions in the manual and tighten major bolts correctly.

Unless otherwise specified, apply lubricating oil on the thread and bearing surface.

3.1 Hydraulic tightening

This is a tightening method with a hydraulic jack. Obey the instructions in this manual for the hydraulic
jack when you operate it. All specified pressure values are in the table that follows.

Screw diameter Specified hydraulic
Part name X Shape of nut pressure
pitch (MPa)
Cylinder head tightening nut * M39x2.0 Round 58.8 0.5
Main bearing cap tightening nut ~ M39x2.0 Round 58.8+0.5
Connecting rod tightening nut ~ M33 x 2.0 Round 55+0.5

*. When you tighten any of these parts, refer to the match mark and tighten the part with the specified oil

pressure.

3.2 Angle tightening

For this tightening method, first tighten the bolt until it is seated, then turn it to the specified turning
angle. The seating torque and the turning angle are in the table that follows.

Screw diameter Bolt _Seathg Specified
tightening . .
Part name X face-to-face tightening angle
. ) torque o
pitch width (mm) (N'm) ®)
Balance weight tightening bolt M24 x 2.0 32 50 80 (O to +3)

*. When you tighten any of these parts, refer to the match mark and tighten the part to the specified

tightening angle.

YANMAR
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3.3 Torque tightening

Tighten all major bolts with the torque method, if hydraulic tightening and angle tightening are not
applicable. The specified tightening torque for major bolts is in table that follows.

Screw

diameter Bolt or nut Tightening
Part name face-to-face Remarks
X . torque (N-m)
pitch width (mm)
Indicator cock tightening nut M12x1.75 19 60to 70 -
Rocker arm shaft support tightening nut M20 x 1.5 30 330to 370 -
Fuel injection valve nozzle sleeve ~ M33 x 1.5 2 grooves 300 to 320 -
Fuel injection nozzle retainer tightening nut M10 x 1.5 17 20to 25 -
Fuel injection valve case nut ~ M28 x 1.5 27 166 to 176 -
Fuel injection valve pressure-regulating locknut~ | M33 x 1.5 41 97 to 103 -
Fuel injection pipe joint bolt ’ M8 x 1.95 6 3010 35 ]
(cylinder head side) (hex-socket)
Fuel injection pipe joint bolt (pump side) ~ M10 x 1.5 (hex—ssocket) 70t0 75 -
Fuel injection pump tightening nut ~ M14 x 1.5 22 120 to 130 -
Fuel injection pump delivery valve bod 10
Tighter{ing boI? P Y ’ M12x1.75 (hex-socket) 8510 90 )
Fuel injection pump barrel retaining bolt M12x1.75 (hex—lgcket) 8510 90 -
Fuel injection pump protector M24 x 2.0 30 50to 60 -
Fuel injection timing adjust bolt locknut ~ M22 x 1.5 30 196 to 245 -
Camshaft coupling nut M14 x 1.5 19 100 to 110 U-nut
Cam gear tightening bolt M14 x 1.5 19 140 to 160 -
Idle gear shaft tightening bolt M18 x 1.5 24 245 to 255 -
Cooling water pump impeller * M24 x 1.5 Rzu;}:ér;c:e 430 to 450 szgrr;wd
Cooling water pump driving gear tightening nut M24 x 2.0 36 23510 255 -
Main bearing cap side bolt M27 x 2.0 36 707 to 765 -
Flywheel tightening bolt M22 x 1.5 27 640 to 670 -
Lubricating oil pump driving gear tightening nut M30 x 2.0 46 460 to 520 -
Swing arm shaft tightening bolt M16 x 1.5 24 150 to 180 -
Fuel injection pipe cap nut M20 x 1.5 32 40 to 45 -
Fuel branch pipe cap nut M25 x 2.0 32 80 to 90 -

*. The parts have a special tool.

4-1R
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3.4 General bolts
Tighten any bolts other than the major ones according to the table that follows.

+ For parts with a tightening section made of aluminum: tighten to 80 % of the torque shown in the
table that follows.

* For general bolts, do not apply lubricating oil to the thread and the bearing surface.

+ This table is applicable only to the bolts 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.
(Example; 2XXX2-XXXXXX, 2XXX5-XXXXXX, 2XXX6-XXXXXX)

Screw diameter

" Bolt or nut Tightening torque
pitch face-to-face width (mm) (N-m)

M6 x 1.0 10 10to 12

M8 x 1.25 13 24 to 27
M10 x 1.5 17 44 to 54
M12 x 1.75 19 78 t0 98
M14 x 1.5 22 123 to 152
M16 x 1.5 24 206 to 245
M16 x 2.0 24 206 to 245

3.5 Tightening torque for pipe joint bolts (material: S25C)

Screw cilameter Bolt or nut Tightening torque Outer diameter of pipe

pitch face-to-face width (mm) (N-m) (mm)

M8 x 1.25 14 17 to 20 3

M12 x 1.25 17 2510 34 6

M14 x 1.5 19 39t049 8

M16 x 1.5 22 49to0 59 10

M18 x 1.5 24 691to 78 12

M20 x 1.5 27 88 t0 98 15

M22 x 1.5 30 147 t0 196 18

YANMAR
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4. Principal dimensions for disassembly & servicing

These are the dimensions necessary for disassembly and servicing of the engine. Make sure that you have
enough space for your work before you start the disassembly and servicing.

J

2046
]

1717
1922

Y | o

505 990 1240

Turbocharger o
318
o 5 =
N ~ @
N x, (1]
3 Sk
s & S
2 &
(&)
Crankshaft center \
! 1 \Camshaft (splitin two)
- 5 5 .
= ! = \Coolmg water pump
(0] (0]
8| ot
§ ! § Fuel feed pump
§| = 1515
o, 2.2513 (When drawing-out one block )
Remarks: S | S
z z
*1: LW specification.
*2: MET22 turbocharger specification. A-00000-01026-A-01 T

Fig.12 Principal dimensions for disassembly & servicing
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Do the engine inspections at regular intervals. This makes sure that the engine operates in a good condition
and prevents defects. The inspection intervals depend on the operating conditions and the quality of the fuel
oil and lubrication oil. Thus it is difficult to recommend a fixed inspection schedule.

This inspection table shows the standard intervals. Do the first overhaul according to this table. Schedule
the next inspection according to the results of your first overhaul (e.g. the wear, corrosion and contamination
with carbon and sludge).

If an engine part has two inspection periods (operating hours and number of days), schedule the inspection
at the earlier time.

1. Table of routine maintenance inspections

. 1 month
Part Daily Weekly (or 300 h to 500 h)
Starting air reservoir Pressure inspection Draining
Speed control device Governor oil level Linkage system
P inspection inspection and lubrication
Rack scale position
Fuel injection pum inspection
= J pump Inspection of the pinion
% lubrication volume
Y Disassemble and clean
S |Fuel strainer Draining (depending on the
oy differential pressure
E gauge display)
Injection-timing adjusting Inspection for loose
bolt locknuts
e [Lubrication oil tank : : ;
% (common bed) Oil level inspection
>
72}
'S
> .
£ |Bypass filter Dlsassem_bly and
© cleaning
g
>
.|

Mechanical seal leak

Cooling water pump inspection

Cleaning of the pre-filter
Cleaning of the blower

Turbocharger Cleaning of the turbine
(50h to 200h)
E Electric wiring Inspecthn_ forloose
S wiring
N Inspection for leaking
< Air piping connections
= Inspection for defective
o |All pressure gauges
£ gauges
5 - -
£ | All thermometers Inspection for defective
< gauges

Bolt and nut inspection
(looseness), leak
inspection on all portions
(cooling water, fuel oil,
lubricating oil, intake air
& exhaust gas)

All pipings Leak inspection

3-3R YANMAR
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2. Table of scheduled maintenance inspections

*. This is the first inspection after the first engine start or after you replace a part. Do the inspection at the
normal frequency from the second time on.

Inspection and servicing
frequency (in hours)

Part Maintenance Remarks

Category

3 months or
1000 to 1500
6 months or
2000 to 2500
1 yearor
4000 to 5000
2to 3 years or
8000 to 12000
5 year or
16000 to 20000

Fuel injection Removal, inspection and
valve adjustment

Inspection and adjustment ofthe
valve head clearance

Inspection of the valve spring O

Disassembly and inspection of
the valve rotator

Disassembly, inspection and
cleaning

Valve seat grinding O
Scale cleaning and hydraulic
test of the water chamber
Stem seal (intake/exhaust
valves) replacement

1500 to 2000 1sttime: 500 hto 800 h

As necessary

Cylinder head

Cylinder head

Hydraulic test of the cylinder .
head bolt tightening

Removal, cleaning, inspection
and measurement of the O O
piston

Piston Inspection and measurement of
the piston rings

Inspection and measurement of
the piston pin

Inspection and measurement
of the piston pin bearing

Crank pin bearing

. inspection and measurement
Connecting rod

Inspection of the tightening force
of the connecting rod bolt

Replacing the connecting rod

bolts 20000 h

Major moving parts

Inspection, cleaning and
measurement of the inner O
Cylinder liner diameter

Removal, inspection and
cleaning of the water jacket

Measurement of the journal and
the outer diameter of the @)
Crankshaft crank pin

Deflection measurement and
adjustment
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Inspection and servicing
frequency (in hours)

Part Maintenance Remarks

Category

3 months or
1000 to 1500
6 months or
2000 to 2500
1 yearor
4000 to 5000
2to 3 years or
8000 to 12000
5 year or
16000 to 20000

Disassembly, bearing inspection
and measurement
Inspection of the tightening force
of the main bearing bolts
Inspection of the tightening force o
of the side bolt
Inspection of the cam and roller
contact
Disassembly and inspection of

@)
the fuel pump tappet
Disassembly, inspection and
measurement of @)
the swing arm
Crankshaft removal,
bearing inspection and O
measurement
Inspection of tooth contact and

@)
backlash
Disassembly of
the idle gear, inspection and O
measurement of the bearing

@)

@)

Main bearing

Camshaft

Major moving parts

Timing gear

Inspection of
the idle gear mounted shaft O
tightening force

Fuel feed pump

Inspection of tooth contact and o

Lubricating oil backlash

pump
driving gear

Replace hydraulic oil * O
Governor P y

Disassembly and inspection O

Governor drive | Disassembly and inspection of o
unit the tooth contact and bearing

Speed control mechanism
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Inspection and servicing
frequency (in hours)
3 58|58/.8/58|.8
D Part Maintenance 2202|5825 Remarks
= F= o T | N
S ELEL|8e|®co|8e
Qoo >olmI|>0
58|58 8|28|°8
PN T8 ©
Inspection of the injection timing O 1sttime: 300 hto 500 h
Fuel injection Deﬂec_tor inspection and o
replacing
pump s s
Disassembly, cleaning and o
inspection
g Disassembly and inspection O
% Fuel feed pump | Replacing the oil seal O
it Replacing the ball bearing 8000 h to 10000 h
o
< | Pressure gauge | Ethylene glycol level inspection | (O) Every 2 months
L | seal pot Replace the ethylene glycol @)
Accumulator
(on the fuel oil Optional
primary piping | Replacing the accumulator O specification
and pressure
control valve)
Lubricating ol (depen_dlng on the properties o
analysis)
Lubricating oil Disassembly, inspection, o
cooler cleaning and hydraulic test
c Thermostat Dlsas_sembly, inspection and o
s cleaning
Q Disassembly, inspection and o
2 | Lubricating oil | measurement
g pump Disassembly and inspection of o
£ the relief valve
.§ Pressure Disassembly, inspection and o
<€ | control valve cleaning
- Filter candle inspection O Every 2 years
Repl the filt dl O) |E 4
Lubricating ol eplace the filter candle ©) V\\I/ery yearts .
strainer Rotation check o) orm gear, turbine,
flushing arm
Replace the O-ring Maintenance time
Thermostat Dlsas_sembly, inspection and o
e cleaning
% Disassembly, inspection and o
& | Cooling water measurement
§ pump Replacing the mechanical seal O
§ Replacing the ball bearing 8000 h to 10000 h
_g’ Freshwater Disassembly, inspection o
g cooler and hydraulic test
O | Cooling water Replacing (depended on results
: O
(freshwater) of property analysis)
2R Yiéallewvlaln
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Inspection and servicing
frequency (in hours)
3 58|58/.8/58|.8
D Part Maintenance 0P |aR|58|2R|58 Remarks
© L e — ~— |
S ELEL|8e|®co|8e
Qoo >olmI|>0
ES|ES -2 |58 |nd
™ o © o o |&= o o
- N <+ N ©
£ | Air starter Cleaning the air filter O
(]
5 .
& | Fuel cut-off air Replacing the O-ring o}
= | piston
<
Turbocharger Disassembling and cleaning O
Charge air Disassembly, inspection,
- : . O
o | cooler cleaning and hydraulic test
< -
5 | Engine . .
tachometer Gauge inspection O
Alarm switch Actuation test @)
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CONDITION “Make sure that the engine room is clean and tidy. Make sure that nothing prevents engine operation.

Before you start the engine, make sure that all parts are in a good condition. For the adjustment values (e.g.
the clearance on the valve head of the intake/exhaust valves, and the beginning of the discharge from the
fuel injection pump), refer to the "Assembly adjustment values” table in "Design data/tolerances check ".

Make sure that all bolts and nuts are tight.

PERSONNEL?

Socket (24) 42111-001850 1pc

SUPPLIES

SPARES

SAFETY

* Be careful that your body does not touch any moving parts when you turn the flywheel.
Do not put your hand into the cylinder block.

* Make sure that the crankshaft does not turn suddenly when you disassemble or inspect the mov-
ing parts. To do so, engage the turning gear and lock it with a lock bar.
Use the the lock bar, because it prevents the crankshaft from turning suddenly during disassem-
bly and inspection. Engage the turning gear and lock the turning shaft with the stopper. Tighten
the lock bar.

1. Turning the flywheel

When you adjust the clearance on the valve head of the intake/exhaust valves or the beginning of the
discharge from the fuel injection pump, use the turning device.

Obey the instructions for the turning device that follow.

NOTICE

After you finish turning, disengage the turning gear and put the stopper into the groove. Tighten the lock
bolt.

If you do not disengage the turning gear, the engagement/disengagement switch activates and you
cannot start the engine.

3-4R YANMAR
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| Ring gear

- Turning gear
mechanism

™ Flywheel

/

A-00000-00027-A-01_EN

Prepare the special turning tools.

Remove the lock bar.

Loosen the 2 lock bolts of the stopper.

Remove the stopper from the groove A of the turning shaft.

Push in the shaft until it engages with the gear.

Install the stopper in the groove B on the turning shaft. Tighten the 2 lock bolts.
Install the turning socket and the ratchet handle to the shaft. Turn.

After you finish turning, disengage the turning gear.

© o N o o kb=

Put the stopper into groove A. Tighten the lock bolts.

Keep the lock bar in a safe place (e.g. a tool case) to prevent loss.

Flywheel

(ring gear)
Turning gear s

Limit switch Stopper Lockbar

Gear disengaged
Gear engaged

—

Turning shaft

(O
O
O

O

A-00000-C0025-A~01_EN

Fig.2 Maintenance of the turning mechanism
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2. Lubricating oil system (yellow coating)

1. Draining the lubricating oil system

1 - Before you fill new lubricating oil, drain the fluids in the devices or parts that follow. Open the drain
valve or plug to drain.

+ The common bed of the lubricating oil sump tank
+ Lubricating oil cooler
+ Lubricating oil strainer

+ Governor oil sump

2. Filling the lubricating oil
1 - Fill all devices with lubricating oil. Fill to the top limit of the oil level gauge or the dipstick.

2 - Remove the top cover of the governor.
3 - Fill the lubricating oil up to 2 mm to 3 mm higher than the center of the oil level gauge.

4 - Manually lubricate the area around the governor link. Make sure that it moves easily.

Speed controllever  Connector  Start/Stop handle No.1 Lever
\ / Governor\ (
#7}\ ii;/ >
ARG,
4 s/\ Level gauge/
s

Drain plug

No.1 Lever shaft 5-00000-00025-4-01_EN
Fig.3 Lubrication points (governor link)
5 - Do a lubricating oil inspection.

6 - Change it if it is very contaminated or deteriorated.
Control of the lubricating oil 0000-001-17

3. Priming of the lubricating oil
When the engine stops, lubricating oil priming operates.

NOTICE

+ Switch the control power supply for the motor-operated priming pump to ALWAYS ON.

* Turn the power supply off if;
- The ship stops for a long term.
- The power installation is inactive.
- You do maintenance on the power installation.

1 - If priming stops for 2 hours or more, do a new priming for approximately 20 minutes or more.

Priming pressure: 0.02 MPa to 0.20 MPa
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4,

Releasing air from the lubricating oil strainer
Before you start the engine, release the air from the lubricating oil strainer if:

+ - The lubricating oil priming pump has stopped for 2 hours or more.
* - You disassemble and clean the lubricating oil strainer.

* - You change the lubricating oil.
- You disassemble and do maintenance on the lubricating oil system.

1 - Operate the lubricating oil priming pump.

2 - Loosen the lubricating oil air vent plug.

3 - Release the air.

4 - Tighten the air vent plug.

5 - If you cannot operate the lubricating oil priming pump, obey these instructions:
1 - Do an air running (5 times for approximately 3 seconds).
2 - Release the air.

3 - Release the air again after engine start.

3. Cooling water system (the freshwater system has blue coating and the
seawater system has green coating)

1.

Examine the cooling water tank and look for contamination of the cooling water. If the cooling water is
very dirty, replace it.

Fill the cooling water tank with cooling water. Fill it to the top limit of the water level gauge. Add corrosion
inhibitor.

Selecting and controlling the corrosion inhibitor 0000-001-17

3. Open and close each valve of the cooling water pipe system according to the operation conditions.

. Open the air vent cock on the top of the air cooler and release the air.

If you replaced the cylinder liner or removed it for servicing: Remove the cylinder side cover and make
sure that there are no water leaks inside the cylinder.

4. Fuel oil system (red coating)

5.

1. Drain the fuel oil strainer and the fuel oil tank.
2, Fill the fuel oil tank with fuel oil.

3.
4

. Open or close each valve according to the operation conditions.

Measure the fuel level.

* For heavy fuel oil engines with marine diesel oil start/stop specifications: Turn on the heater for the
heavy fuel oil pipeline. Heat the heavy fuel oil until it has the correct viscosity. Then switch from
marine diesel oil to heavy fuel oil. M.D.O. Change-over 0000-001-10

* For engine specifications that use heavy fuel oil for the engine start and stop, make sure that the fuel
oil temperature (viscosity) at the engine inlet is correct.

H.F.O. Direct start 0000-001-10
Properties of the fuel oil at engine inlet 0000-001-17

+ The seal potis at the fuel oil pressure gauge inlet. At the first start, fill ethylene glycol before you start
the engine.

Servicing the fuel oil seal pot 5008-000-02

Release the air from the fuel system.

2R
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6. After engine installation, servicing or a long engine stop, drain air from the fuel system. Obey these
instructions.

1 - Fully turn the handle of the bypass valve of the fuel feed pump counterclockwise to open the bypass
valve.

2 - Open the air vent cock of the fuel oil strainer and release the air.

3 - Loosen the air vent plug of the fuel injection pump to release the air.

A-00000-00020-A-01_EN

Fig.4 Releasing the air
4 - Turn the bypass valve handle clockwise to close it. Turn it until it stops.

Fuel feed pump - Inspection 5002-000-02
Fuel oil pressure control valve - Assemble procedure 5007-001-02
5. Air system

1. Open these drain cocks and drain.

-

s <KTTT R 0000000031201 _EN
Fig.5 Draining the air system

6. Start air system (white coating)

1. Drain the start air reservoir.

2. Make sure that the pneumatic pressure in the air reservoir is high enough to start the engine (2.16 MPa
or higher).

3. After pressure reduction, check that the pressure is between 0.90 MPa and 1.1 MPa.
If the pressure is different, adjust the reducing valve at the air starter inlet.

3-7R YANMAR
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7. Protection and speed control devices
1. Make sure the turning gear is in the GEAR OUT position.

2. Set the power switch of the protective devices and the alarm devices to the ON position.

NOTICE

The protective devices and the alarm devices do not operate if the power switch is not set to ON.

3. Check that the devices operate.
4. Move the start/stop handle from STOP to START and back.

5. Make sure that the rack of the fuel injection pump, the first lever shaft of the governor link and the
connector move easily.

Make sure that the pointer of that speed control shaft of the governor points between 1 and 2 on the
scale.

NOTICE

After you replace or service the governor or the fuel injection pump, make sure that the link mechanism
is correctly connected.

Speed control device (NZ) - Adjust 6003-000-03
Speed control device (UG-8) - Adjust 6003-002-03

CONDITION

YANMAR
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CONDITION “PreZoperation procedures 0000-001-09

PERSONNE
EQUIPMENT
SUPPLIES
SPARES
SAFETY
Moving part hazard: DO NOT touch or come close to moving parts with your hands, body or cloth-
ing.
NEVER touch a moving part.
Noise hazard: Put on ear protection (ear plugs) in the engine room to prevent hearing loss.
A CAUTION
+ Keep your face away from the air starter when you start the engine. Dirt on the exhaust port of
the air starter can come into your eye and cause injury.
* High temperature hazard: DO NOT touch the parts that follow with your bare hands when the
engine operates or immediately after engine stop. There is a risk of burn injury.
- Turbocharger, exhaust piping, intake air piping
- Indicator cock
- Flue, funnel
* Make sure that the room has good airflow. A lot of air (oxygen) is necessary for the turbocharger.
+ Keep the control air valve open during engine operation. If you close it, the protective devices do
not operate.
1. Engine start

This engine is started by an air-starter.

Press the START switch. The battery-powered pilot-air solenoid valve on the air starter will open and start
the engine.

NOTICE

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

+ Measure the amount of fuel oil, lubricating oil and air.

* Turn on the power supply of the engine protection device before you start the engine.

+ After a long engine stop or servicing, make sure that you start the engine on the engine side.

* In case of an unusual increase of engine rotation, unusual sounds or smoke, immediately move the
start/stop handle to STOP and stop the engine.

1. How to do an air running

Before the first start after installation, servicing or a long engine stop, do an air running and obey the
procedures that follow. Make sure that there are no defects. Then start the engine on the engine side.
A large quantity of fuel oil, cooling water or lubricating oil in the cylinders can cause water hammering.

1 - Make sure that the turning gear is disengaged (GEAR OUT position).

YANMAR
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2 - Set the control position switch on the engine or the operation mode switch on the remote panel to
the ENGINE position.

3 - Open the pressure indicator cocks on all cylinders.
4 - Set the start/stop handle to STOP.
6 - Press the START switch for 2 to 3 seconds to start the air running.
2. How to start the engine
1 - Make sure that the turning gear is disengaged (GEAR OUT position).
2 - Make sure that the pressure indicator cocks on all cylinders are closed.

3 - Set the control position switch on the engine or the operation mode switch on the remote panel to
ENGINE or REMOTE, depending on the control position.

4 - Set the start/stop handle to RUN.
5 - Make sure that the needle of the governor speed control shaft shows the correct (specified) speed.
6 - Open the startup air reservoir and control air valve.

7 - Press the start switch for 2 to 3 seconds. Release the switch after ignition.

Start switch

Operating
select switch

Speed control shaft Start/stop handie

Terminal shaft

A-G0000-00032-R-01_EN

3. In case of start failure

Do not restart the engine immediately after a failed start. Unburned combustion gas in the flue can
ignite and cause an explosion. If you try to start the engine without a cooling period, the starter can
become too hot and malfunction.

1 - Do an air running and discharge the gas from the exhaust gas system.Then restart the engine.

2 - Ifthe engine does not start in 30 seconds or less, stop the starter. Let the starter rest and cool for
2.5 minutes or more. Then try again.

4. Starting without control power

At manual start, the control module is not in operation. This can cause overspeed of the air starter. Use
the manual start only in emergencies.

1 - If the battery for the START switch is empty (in case of emergency), push the manual button of the
air starter to start the engine.

2 - Return the button to its original position immediately after the engine starts.
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5. Checks after engine start
Do these checks. If you find any problems, stop the engine and do the necessary repairs.

+ Make sure that the pressure values on the instrument panel are correct.
+ Examine all pipes for leaks.
» Listen for unusual sounds and look for unusual heat.

6. Automatic and remote starts
Refer to the respective sections.
2. Switching to heavy fuel oil
1. M.D.O. change-over
1 - Start the engine on marine diesel oil and operate it for 15 minutes or more in the M.D.O. setting.

2 - Increase the temperature of the heavy fuel oil. Make sure that the fuel oil in the circulating line has
the specified viscosity (11 mm?/s to 14 mm?/s at engine inlet) and pressure. This prevents clogging
of the fuel strainer and an unusual increase of pressure in the fuel injection pipe.

3 - Make sure that the temperature and pressure of all engine parts agrees with the specified range.

Open H.F.O. outlet valve

‘

Close M.D.O. outlet valve

i

‘

Close M.D.O. inlet valve

I |
| |
| Open H.F.O. inlet valve |
I |
I |

H.F.O. changeover complete

A-00000-00033-A-01_EN

Fig.2 Change-over switch
4 - Switch to heavy fuel operation when the engine reaches a load factor of 20 % or more.

6 - When you operate the engine with heavy fuel oil, make sure that the fuel oil viscosity and pressure
are in the specified range.

2. H.F.O. DIRECT START

1 - Increase the temperature of the heavy fuel oil and send it through the system until it has a viscosity
at engine inlet of 11 mm2/s to 14 mm?/s.

2 - Send the jacket cooling water (65 °C to 70 °C) through the system to increase the temperature of
the engine.

3 - Make sure that the above conditions are met. Then start the engine.
3. Checks during operation

1. Initial running-in operation

Initial operation can cause very much wear to the piston rings and cylinder liner. To prevent this,
operate the engine on marine diesel oil for this length of time:

+ After installation: for 10 to 20 hours.
+ After replacement of piston rings, a piston or cylinder liner: for 20 to 30 hours.

2. Regular (routine) operation

Frequently examine the pressure and temperature. Make sure that there are no unusual sounds or
unusual heat. If you find a defect, immediately stop the engine and make the necessary repairs. \When
the engine starts and increases rotation speed, it can momentarily rotate at a very high speed. This is
caused by torsional vibration of the camshaft. In that case, let the engine quickly increase speed to the
specified rotation setting. When it rotates at the specified speed, the torsional vibration will go away.

1 - Operate the engine without load for approximately 10 minutes to warm it up.
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2 - Ifyou run the engine at low load for more than 3 hours, the combustion becomes bad and fouling
of the combustion chamber, exhaust pipe and turbocharger increases. Obey these instructions:

If you use marine diesel oil, operate the engine at a load factor of 15% or more.
If you use heavy fuel oil, operate the engine at a load factor of 20% or more.

+ Operate the engine at a load factor of 15 % or more, if the engine has an air temperature control
device (option) that increases the temperature of the intake air.

When the engine operates at a lower load factor, switch to M.D.O. operation.
3 - If humidity is high, the air moisture can condense and cause a lot of drain water. This is normal.
In this case, run the engine with an open drain cock of the charge air cooler.

4 - Measure the engine performance at intervals of 1 day or shorter. Record the results. Refer to the
Records of Shop Trial and record the results in the engine log.

Engine performance measurement and measurement locations 0000-001-14

CONDITION

YANMAR
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Engine operation

CONDITION

SUPPLIES

SPARES

SAFETY

Carefully read and understand "General warnings and cautions and related safety data (0000-100-
02)".

When the engine is hot, fresh air that enters the engine can ignite oil mist and result in an explo-
sion. Do not open the side cover of the cylinder block for 10 minutes or more after engine stop.

A CAUTION

High temperature hazard

Immediately after the engine stops, all of the engine is very hot. Be careful that you do not get
burned.

Make sure that you (e.g. your hands, body and clothing) do not touch the turbocharger, exhaust
manifold, exhaust pipes or engine body.

When you drain lubricating oil from the hot engine, be careful that you do not get burned by the oil
(including small drops of oil).

When you disassemble the cooling water system while the engine is hot, steam or hot water can
come out and burn you. Wait until the engine is cool. Then put the part that you want to remove in
waste cloth. Slowly loosen it.

1. Checks at engine stop

1. Do not stop the engine at the same time as the load shutoff. Only do so in emergencies.
2. After load shutoff, operate the engine without load, then stop it.
3. Make sure that the engine is always ready to start.

4. Immediately repair any defects of the operating engine.
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2. How to perform the H.F.O. change-over

® M.D.O. change-over

For the start/stop specifications for marine diesel oil on heavy fuel oil engines, switch from heavy fuel oil
to marine diesel oil. This makes sure that no heavy fuel oil collects inside the fuel pipes, filters and pumps
when the engines stops.

Run the engine with marine diesel oil for about 20 to 30 minutes. The time can change depending on the
load at the time of the switch and the capacity of the ship pipes. Confirm with the dockyard where the
engine was installed.

| Air vent from the strainer |

=
| Open M.D.O. inlet valve |

I Close H.F.O. inlet valve |

i

Leave in this stage for 2 to 3 minutes, and return the
H.F.O. remaining in the main pipe to the H.F.O. tank.
Depending on the length of the inboard piping,
the waiting time may be longer.

i

I Open M.D.O. outlet valve |

i

| Close H.F.O. outlet valuve |

i

| Run with M.D.O. for 20 minutes (flushing) |

‘

| Stop the engine |

A-00000-00034-A-01_EN

Fig.1 Change-over switch

B H.F.O. direct start

When you stop the engine on heavy fuel oil: Increase the temperature of the fuelto the specified viscosity
and send it through the engine. Make sure that the heavy fuel oil and jacket cooling water meet the stand-
by conditions 2 hours or more before engine start.

Before you stop the engine for a long time, switch to marine diesel oil operation. Make sure that no heavy
fuel oil is in the piping and that all the heavy fuel oil is replaced by marine diesel oil.

3. Stopping the engine

CONDITION

1.
2,
3.

Operate the engine without load for approximately 10 minutes.
Set the start/stop handle to STOP.

Operate the standby lubricating oil pump or the electric lubricating oil priming pump for 15 minutes or
more. This decreases the temperature of the piston and the turbocharger.

. Open the pressure indicator cock. Do an air running to release gas from the combustion chambers.

5. Open or close the valves of all circuits as it is specified for engine stops.

6. Drain the cooling water on the cylinder block side and the cooler side if:

- The weather is cold and the cooling water can freeze.
- You stop the engine for a long period.

2R
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1. Emergency stop

If any of the following problems occurs, immediately set the start/stop handle to STOP and stop the engine.

* The lubricating oil pressure decrease alarm operates.

* The lubricating oil temperature increase alarm operates.

* The cooling water temperature increase alarm operates.

* The overspeed alarm operates.

* Unusual noise

* Unusual heat

+ Smoke from a bearing or other moving part

* A broken pipe of the fuel oil system, lubricating oil system or cooling water system

* The supply of cooling water has stopped, and it is impossible to supply it immediately.

* A loose or broken bolt or setscrew of a moving part.

+ Water in the lubricating oil

* The intake air pressure decreases and the exhaust temperature increases unusually.

* The rack of the fuel injection pump is stuck.

* The exhaust temperature of one cylinder is 40 °C higher or lower than the average temperature of all
cylinders.
(There is risk of misfiring and torsional vibration.)

NOTICE

If you set the start/stop handle to STOP or press the STOP switch and the engine does not stop, close the
fuel oil inlet valve.

2. Precautions after an emergency stop

+ When the engine is hot, fresh air that enters the engine can ignite oil mist and result in an explosion. Do
not open the side cover of the cylinder block for 10 minutes or more after engine stop.

+ |f the engine stops during operation on heavy fuel oil: immediately drain all heavy fuel oil in the fuel oil
pipes, fuel oil strainer and fuel injection pumps. Replace it with marine diesel oil. Obey the instructions
below.

If the temperature of the fuel oil decreases and the viscosity increases. The engine becomes difficult to
start.

1 Set the fuel oil changeover valves at the engine inlet and outlet to marine diesel oil.

2 Open the bypass valve of the fuel feed pump.

3 Open the drain cock of the fuel oil strainer and the drain valve of the fuel oil main pipe.

4 Turn the flywheel to drain the heavy fuel oil from the fuel injection pipes and fuel injection valves.
(If you set the start/stop handle to RUN and turn the flywheel, fuel spray comes out of the nozzles.)
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Fuel oil strainer

Regulating valve

Normal: Closed
\ When draining oil: Open /

A-0CC00-00035-RA-01_EN

Fig.1 After an emergency stop
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Operation test 113

Measure the temperature and pressure of all parts during operation. This makes sure that the engine properties
are in the correct ranges. Record the values in the engine log.

1. Precautions during operation

Refer to "Normal operation procedures 0000-001-10 "

2. Measuring the operating performance

Measure and record these engine properties when the load is stable. Do it at intervals of 1 day or shorter.
Use the "Normal operation data sheet 0000-001-15"

Maximum combustion pressure Cooling water temperature
. 10 . :
(Pmax) (all cylinders) (low-temp air cooler inlet)

Cooling water temperature
(high-temp air cooler inlet)

Cooling water temperature
(lubricating oil cooler outlet)

Intake air temperature

2 Exhaust temperature (at each cylinder outlet) 11

3  Exhaust temperature (turbocharger inlet) 12

Exhaust temperature 13

(total outlet) (for reference) (air cooler inlet) (for reference)
5  Lubricating oil temperature (cooler inlet) 14 Intake air temperature (engine inlet)
All pressure values on the gauge panel
6 Lubricating oil temperature (engine inlet) 15 (lubricating oil, intake air, high-temperature
cooling water, low-temperature cooling water)
7  Cooling water temperature (engine inlet) 16  Fuel oil pressure
8 Coo|_|ng water temperature 17 Fuel oil temperature (engine inlet)
(engine common outlet)
9 Cooling water temperature 18  Room temperature

(low-temp air cooler outlet)

3. Measuring total maximum combustion pressure
Refer to "Pressure indicator 9202-000-06 "
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4. Precautions when measuring operation performance

Refer to the items that follow because the engine performance varies according to the room temperature,
water temperature and load conditions.

+ A difference in maximum combustion pressure (Pmax) within 0.6 MPa between cylinders is normal.
Pmax can increase very much depending on the properties of the fuel oil. Keep the Pmax below 20.0
MPa.

If the room temperature increases, the Pmax decreases. If the room temperature decreases, the Pmax
increases. If the room temperature changes by 2.5 °C, the Pmax changes by 0.1 MPa.

Make sure that the exhaust temperatures are the same as in the Records of Transfer Trial or Records of
Shop Trial.

A difference of exhaust temperature between the cylinder outlets is normal if it is less than 40 °C. It is not
necessary to adjust this difference if the fuel injection volume and Pmax are equal among all cylinders.
If the difference of the exhaust temperature between the cylinder outlets is more than 40 °C, but less than
% 40 °C of the average exhaust temperature, the combustion is unbalanced. Stop the engine and do the
appropriate maintenance.

If the difference of the exhaust temperature at the cylinder outlet of one cylinder is more than 40 °C higher
or lower than the average exhaust temperature at cylinder outlet, misfiring can occur and cause torsional
vibrations. Immediately stop the engine. Find the cause and repair it.

* The exhaust temperature changes at about twice the rate as the room temperature.
But contamination of the turbocharger and the intake/exhaust passage, exhaust pressure and properties
of fuel oil can have an effect on this relation. Do maintenance, decrease the load and use the engine
within its limits.
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Operation test 313

A-00000-00036-A-01_EN

A-00000-00037-A-01_EN

Fig.1 Operating performance check locations
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G6EY22W

Normal operation data sheet

11

1. Data recording paper

Ship name
Engine type Engine number (E/ #) Fuel oil
Kinematic
Turbocharger type Turbocharger (S/ #) viscosity
. Lubricating oil Specific
Hydraulic ol viscosity (%AE) gfavity
Load
Room temperature °C
Date of measurement
Time of measurement
Total operating hours h
Engine speed min-!
No. 1 cylinder °C
No. 2 cylinder °C
Cylinder [No. 3 cylinder °C
outlets No. 4 cylinder °C
Exhaust No. 5 cyl?nder °C
No. 6 cylinder °C
Inlet (No. 1 to 3) °C
Turbo- Inlet (No. 4 to 6) °C
© charger Outlet °c
= (for reference)
% Engine inlet °C
& Engine outlet °C
2 Cooling Lubricating oil cooler outlet °C
water Air cooler inlet (low-temp side) °C
Air cooler inlet (high-temp side) °C
Air cooler outlet (low-temp side) °C
Lubricating |Cooler inlet °C
oil Engine inlet °C
. Air cooler inlet (for reference) °C
Intake air —
Engine inlet °C
Fuel oil Engine inlet °C
No. 1 cylinder MPa
No. 2 cylinder MPa
Prax No. 3 cylinder MPa
No. 4 cylinder MPa
&3’ No. 5 cylinder MPa
& No. 6 cylinder MPa
£ [Cubricating ofl MPa
Intake air MPa
Cylinder side cooling water MPa
Cooler side cooling water MPa
Fuel oil MPa
3R Yiéallewvlaln
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General fault description 1/21

This chapter shows the cause and recommended action for general malfunctions.
Find the malfunction in the list that follows and take the applicable action.

If the action is difficult, consult YANMAR or your sales or service agent.

No. Malfunction Page
1 [ Starting failure 2/21
2 | Unstable engine rotation 6/21
3 | Insufficient output 8/21

Incorrect exhaust temperature (te) or maximum combustion
4 pressure (Pmax) 9/21
5 |Bad color of exhaust gas 12/21
6 | Unusual noise and vibration 14/21
7 | Sudden engine stop 16/21
8 | Engine does not stop 17/21
9 | Overspeed 17/21

10 |Low pressure of the lubricating oil 18/21
11 | High temperature of the lubricating oil 19/21
12 |Low pressure of the cooling water (jacket system) 20/21
13 | High temperature of the cooling water (jacket system) 21/21
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Engine operation

General fault description

2/21

1. Starting failure

[ Starting failure ]

[ Fiywheel did not tumn |

Flywheel turned, but no ignition.
suddenly decreased.

Insufticient start air

[ No cylinder fires ] [Some cylinders do not ﬁre]

Fig.1 Starting failure

Insufficient starting air

A-00000-000238-A-01_EN

Malfunction

Action

Insufficient air in the air reservoir

Fill air

Leak of the main valve of the air
reservoir

Do maintenance, repair or replace

- . , Leak of the relief valve
Insufficient starting air pressure

Do maintenance, repair or replace

Defective air filler

Repair

Defective automatic air filler starter

Repair

Malfunction of the pressure gauge
display

Repair or replace

Piping stop valve: closed
Defective start air piping Iping stop valv

Open the valve

Clogged piping

Clean

Low voltage of the battery for the
control solenoid valve

Charge the battery

Defective automatic control panel

Repair or replace

Defective control contact

Repair or replace

Disconnected control wire

Repair

Defective control system Defective control solenoid valve

Do maintenance, repair or replace

Turning gear
engagement/disengagement
switch operates

Put the turning gear to the
disengage position

The stop switch engages

Put the stop handle to the
operation position

2R
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General fault description

3/21

Defective air starter

Malfunction

Action

Defective starter

Incorrect pressure of the pressure
reduction valve

Do maintenance or repair

Relay valve is stuck

Do maintenance or repair

Defect of the air starter

Bearing is stuck

Do maintenance or repair

Teeth of the pinion gear engage
badly

Turn the gear

Defective control system

Low voltage of the battery for the
control solenoid valve

Charge the battery

Defective automatic control panel

Repair or replace

Defective control contact

Repair or replace

Disconnected control wire

Repair

Defective control solenoid valve

Do maintenance, repair or replace

Turning gear
engagement/disengagement
switch operates

Put the turning gear to the
disengage position

Stop switch operates

Move the stop handle in the
operation position

Bad turning

Malfunction

Action

High resistance of the moving
parts
(e.g. seizure)

Piston and cylinder liner

Do maintenance, repair or replace

Crankshaft

Do maintenance, repair or replace

Camshaft

Do maintenance, repair or replace

Gear shaft bearing

Do maintenance, repair or replace

Integrated pump

Do maintenance, repair or replace

High viscosity of the lubricating oil

Make sure that all valves of the
pipes for engine warming open and
close well

Replace with a lubricating oil of
lower viscosity

2R
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4/21

[ Starting failure ]

[ Fiywheel did not tumn |

Flywheel turned, but no ignition.
suddenly decreased.

[ Insufficient start air

J [ Defective air starter ] [ Bad turning ]

No cylinder fires

Fig.2 Starting failure

1
No eylinder fires Some cylinders do not fire

A-00000-00039-A-01_EN

Malfunction

Action

Low chamber temperature

Increase the chamber temperature

Cooling water temperature is too
low

Increase the water temperature

Defective fuel control system

Defective governor

Do maintenance or repair

Insufficient lubricating oil on the
governor

Fill oil

Stuck control link
(rattling sound)

Do maintenance or repair

Malfunction of the fuel cut-off air
piston
Problems with engine operation

Inspect and repair

Malfunction of the air piston for fuel
control
Problems with engine operation

Inspect and repair

Low speed of the flywheel

High viscosity of the lubricating oil

Make sure that all valves of the
pipes for engine warming open and
close well

Replace with a lubricating oil of
lower viscosity

High resistance of the moving parts
- Seizure on piston or cylinder liner
- Crankshaft

Do maintenance, repair or replace

Fuel oil is not send with pressure
to the fuel injection pump

Empty fuel tank

Fill the fuel tank with fuel oil

Clogged fuel pipe (valves do not
open and close correctly)

Examine the opening/closing of all
valves

Clogged fuel strainer

Clean the strainer

Defective fuel feed pump

Do maintenance or repair

Air ingress at the joints

Examine and repair the part, then
bleed the air

Poor quality of fuel oil

Incorrect properties (flash point)

Use a fuel oil with higher quality
(cetane number 45 or higher)

Water in the fuel oil

Remove the water

Air in the fuel pipe system

Examine and repair the part, then
bleed the air

2R
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G6EY22W

5/21

Some cylinders do not fire

Malfunction

Action

Defective fuel injection valve

Defective nozzle

Do maintenance or replace

Incorrect open-valve pressure

Adjust the open-valve pressure

Excessive oil leakage from the fuel

Examine and clean the mating
surfaces of the nozzle, spacer and

Defective fuel injection pump

injection valve body

Replace if necessary
Damaged fuel injection pipe Replace
Loose fuel injection pipe Tighten it
Stuck rack Examine, do maintenance
Stuck plunger Examine, do maintenance

Worn plunger, barrel

Replace

Defective delivery valve

Examine, repair or replace

Incorrect assembly
Checking the match mark

Install again and obey the match
mark (rack and pinion)

Incorrect fuel injection timing

Adjust to the specified value

Insufficient compression pressure

Air leak of the piston ring
(stuck, worn, broken)

Do maintenance or replace

Intake/exhaust valve is not airtight
(The valve stem is stuck or the
valve spring is broken)

Do maintenance or replace

Incorrect adjustment of the intake/
exhaust valve head clearance

Do maintenance

2R
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2. Unstable engine rotation

[ Unstable engine rotation ]

Defective fuel control and supply system Uneven combustion among cylinders

- Exhaust temperature and explosion pressure vary

A-000CC-00040-A-01_EN

Fig.3 Unstable engine rotation

Defective fuel control and supply system

Malfunction Action
Defective governor Do maintenance or repair
Insufficient lubricating oil on the S
. Fill oil
Defective fuel control system governor

Stuck control link
(rattling sound)

Insufficient feed pressure

Do maintenance or repair

(defective adjusting valve and Do maintenance or repair
pump)
Clogged fuel oil strainer Clean
Defective fuel feed system Water in the fuel oil Remove the water
Defective water separator Do maintenance or repair
. . Examine and repair the part, then
Air in the fuel pipe system bleed the air P P
Incorrect viscosity of fuel oil Change to an appropriate fuel oil
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Uneven combustion among cylinders

Malfunction Action
Defective nozzle Do maintenance or replace
Broken nozzle spring Replace
Incorrect open-valve pressure Adjust the pressure
Examine and clean the mating
Defective fuel injection valve Excessive oil leakage from the fuel | surfaces of the nozzle, spacer and
injection valve body
Replace if necessary
Damaged fuel injection pipe Replace
Fuel injection pipe is loose Tighten
Rack is uneven Examine, adjust
Stuck rack Examine, do maintenance
Examine, do maintenance or
Stuck plunger
replace
Defective fuel injection pump Worn plunger, barrel Replace
. . Examine, do maintenance or
Defective delivery valve
replace
Bad installation mztr?(ll again and obey the match
(match mark does not match) -
(rack and pinion)
Incorrect fuel injection timing - Adjust to the specified value

Air leak of the piston ring

(stuck, worn, broken)
Intake/exhaust valve is not airtight
Insufficient compression pressure | (The valve stem is stuck or the Do maintenance or replace
valve spring is broken)

Incorrect adjustment of the intake/
exhaust valve head clearance

Do maintenance or replace

Adjust
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3. Insufficient output

[ Insufficient output ]

]
]
Rack nol engagad [ The rack is inserted too deeply. ] Uneven combustion among oylinders
High temperaiure Low temperature
of the exhaust air of the exhaust air

Fig.4 Insufficient output

A-00000-0CC41-A-01 EN

Rack not engaged

Malfunction Action
Defective governor Do maintenance or repair
Defective fuel control system Stuck control link . .
. Do maintenance or repair
(rattling sound)

High temperature of the exhaust air

Malfunction Action
Overload (torque rich) - Decrease the load
High resistance of the moving Piston and cylinder liner Do maintenance or repair
parts Crankshaft Do maintenance or repair
(e.g. seizure) Camshaft Do maintenance or repair

Low temperature of the exhaust air

Malfunction Action
Defective fuel pressure adjusting . .
. Do maintenance or repair

Insufficient fuel feed pressure valve

Defective fuel feed pump Do maintenance or repair
Clogged fuel oil strainer - Clean
Water in the fuel oil - Remove the water

- . Examine and repair the part, then

Air in the fuel pipe system - bleed the air

Uneven combustion among cylinders

See "2. Unstable engine rotation".
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4.Incorrect exhaust temperature (te) or maximum combustion pressure
(Pmax)

[Incorrect te or Pmax]

[ All cylinders are affected ] [One cylinder is aﬁected]
| | | | |
te high, te high, te high, te high, te low,
Pmax high Pmax low Pmax high Pmax low Pmax low

i i I
Pump rack Fuel ol Low inlake High lemperalure Pump rack
maximum properties air pressure of the inlake air maximum

Fig.5 Incorrect exhaust temperature (te) or maximum combustion pressure (Pmax)
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Pump rack maximum

Malfunction Action
Overload (torque rich) - Decrease the load
High resistance of the moving Piston and cylinder liner Do maintenance or repair
parts Crankshaft Do maintenance or repair
(e.g. seizure) Camshaft Do maintenance or repair
Fuel oil properties
Malfunction Action
Incorrect fuel oil properties - Use high-quality fuel
Low intake air pressure
Malfunction Action
Clogged pre-filter Clean
Dirty turbocharger Dirty compressor side Clean
Dirty turbine side Clean
Clogged air cooler fin - Clean

Clogged (high resistance) exhaust
port (exhaust pipe)

Negative pressure in the engine
chamber

- Clean

- Make the airflow better

High temperature of the intake air

Malfunction Action
Dirty or clogged fin Clean
Eailure of air cooler High temperature of the cooling Adjust
water
Insufficient cooling water Adjust
High temperature of the intake air - Make the airflow better
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[Incorrect te or Pmax]

[ All cylinders are affected ] [One cylinder is aﬂ‘ected]
i

te high, te high, te high, te high, te low
Pmax high Pmax low Pmax high Pmax low Pmax low
| |
| i i |
Pump rack Fuel oi Low intake High temperature Pump rack
maximum properties air pressure of the intake air maximum

A-00000-00043-A-01 EN

Fig.6 Incorrect exhaust temperature (te) or maximum combustion pressure (Pmax)

Pump rack maximum

Malfunction Action
Incorrectly adjusted fuel pump rack .
. S . . Adjust
Excessive fuel injection quantity | quantity
Stuck rack Do maintenance or repair
High te, low Pmax
Malfunction Action
. L Defective nozzle Do maintenance or replace
Defective fuel injection valve .
Incorrect open-valve pressure Adjust the open-valve pressure
Stuck rack Examine, do maintenance
Defective fuel injection pump Stuck plunger Examine, do maintenance
Defective delivery valve Examine, repair or replace
Inappropriate fuel injection timing - Adjust to the specified value

Air leak of the piston ring

(stuck, worn, broken)
Intake/exhaust valve is not airtight
Insufficient compression pressure | (The valve stem is stuck or the Do maintenance or replace
valve spring is broken)

Incorrect adjustment of the intake/
exhaust valve head clearance

Do maintenance or replace

Adjust

YANMAR



GEY22W 0000-000-16-00
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General fault description 11721
Low te, low Pmax
Malfunction Action
Defective nozzle Do maintenance or replace
Broken nozzle spring Replace
Incorrect open-valve pressure Adjust
Examine and clean the mating
Defective fuel injection valve Excessive oil leakage from the fuel | surfaces of the nozzle, spacer and
injection valve body
Replace if necessary
Damaged fuel injection pipe Replace
Loose fuel injection pipe Tighten it
Stuck rack Examine, do maintenance
Examine, do maintenance or
Stuck plunger
replace
Worn plunger, barrel Replace
Defective fuel injection pump . . Examine, do maintenance or
Defective delivery valve
replace
Re-install and obey the match
Incorrect assembly
: mark
Checking the match mark -
(rack and pinion)
Leak or damage of the fuel .
S - Repair
injection system
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5. Bad color of exhaust gas

[ Bad color of exhaust gas ]

Blue or white exhaust gas

( Black or dark grey ]

Fig.7 Bad color of exhaust gas

A-00060-00044-A-01_EN

Malfunction

Action

Engine not warm

Do a warm-up operation

Low temperature of the cooling
water

Fill water

Oil-up (large quantity of lubricating
oil rises to the top of the piston)

Worn or stuck piston ring, oil ring

Do maintenance or replace

Worn cylinder liner

Do maintenance or replace

Low temperature of the intake air

Low chamber temperature

Increase the cooling water
temperature of the air cooler

Adjust the quantity of cooling water
in the air cooler

Cooling water temperature is too
low

Increase the cooling water
temperature of the air cooler

Adjust the quantity of cooling water
in the air cooler

Defective fuel injection valve

Defective nozzle

Do maintenance or replace

Broken nozzle spring

Replace

Incorrect open-valve pressure

Adjust the pressure

Defective fuel injection pump

Uneven rack

Check, adjust

Stuck rack Examine, do maintenance
Examine, do maintenance or
Stuck plunger
replace
Worn plunger, barrel Replace
. . Examine, do maintenance or
Defective delivery valve
replace

Incorrect fuel injection timing

Examine and adjust to the specified
value

Fuel oil has poor quality

Incorrect properties (flash point)

Use a fuel oil with higher quality
(cetane number 45 or higher)

Water in the fuel oil

Remove the water

Air in the fuel pipe system

Examine and repair the part, then
bleed the air

Insufficient compression pressure

Air leak of the piston ring
(stuck, worn, broken)

Do maintenance or replace

Air leaks of the intake/exhaust
valves (stuck valve stem, damaged
valve spring or seat)

Do maintenance or replace

Incorrect adjustment of the intake/

exhaust valve head clearance Adjust
Fuel cam has damage Replace
Damaged camshaft
g Damaged intake/exhaust cam Replace

Low load operation for a long time
(dirty combustion chamber or
exhaust gas system)

Increase load
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[ Bad color of exhaust gas ]

Blue or white

Black or dark gray exhaust gas

Fig.8 Bad color of exhaust gas

Black or dark grey

A-000G0-00045-A-01_EN

Malfunction Action
Clogged pre-filter Clean
Dirty turbocharger Dirty compressor side Clean
Dirty turbine side Clean
Dirty or clogged fin Clean
Eailure of air cooler High temperature of the cooling Adjust
water
Insufficient cooling water Adjust

Negative pressure in the engine
chamber

Make the airflow better

High temperature of the intake air

Make the airflow better

Overload

Adjust load

Defective fuel injection valve

Defective nozzle

Do maintenance or replace

Broken nozzle spring

Replace

Incorrect open-valve pressure

Adjust the pressure

Defective fuel injection pump

Uneven rack

Check, adjust

Stuck rack

Examine, do maintenance

Stuck plunger

Examine, do maintenance or
replace

Worn plunger, barrel

Replace

Defective delivery valve

Examine, do maintenance or
replace

Incorrect fuel injection timing

Examine and adjust to the specified
value

Fuel oil has poor quality

Incorrect properties (flash point)

Use high-quality fuel
(cetane value of 45 or higher)

Water in the fuel oil

Remove the water

Air in the fuel pipe system

Examine and repair the part, then
bleed the air

Insufficient compression pressure

Air leak of the piston ring
(stuck, worn, broken)

Do maintenance or replace

Air leaks of the intake/exhaust
valves (stuck valve stem, damaged
valve spring or seat)

Do maintenance or replace

Incorrect adjustment of the intake/

exhaust valve head clearance Adjust
Damaged fuel cam Replace
Damaged camshaft
g Damaged intake/exhaust cam Replace

Low load operation for a long time
(dirty combustion chamber or
exhaust gas system)

Increase load
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6. Unusual noise and vibration

[ Irregular noise and vibration ]

Blowout of the cylmder Surgmg of the Irregular engine ! i gui Lo
relsef valve fu rbcxcharger nmse

Knocking

Fig.9 Unusual noise and vibration

A-000CC-00046-A-01_EN

Malfunction

Action

Unusual combustion

Engine too cold

Do a warm-up operation

Defective fuel injection pump

Do maintenance or repair

Bad spray from the fuel nozzle

Do maintenance or replace

Bad fuel properties

Use high-quality fuel

Bad timing of fuel injection

Check, adjust

Blowout of the cylinder relief valve

Malfunction

Action

Defective cylinder relief valve

Stuck valve

Do maintenance, repair or replace

Fatigued spring

Replace

Surging of the turbocharger

Malfunction Action

Overload (torque rich) Adjust load

Sudden load shift Adjust load
Incorrect load conditions Sud_den turn, _sudden_stop Adjust load

(main propulsion engine)

Too _much Ioa_d application/cutoff Adjust load

(auxiliary engine)

Dirty compressor side Clean

Dirty turbine side Clean
Defective turbocharger Deformation, damage

- Diffuser Replace

- Turbine nozzle

- Turbine rotor
Clogged exhaust pipe - Clean
Clogged or dirty air cooler - Clean

Defective fuel injection pump

Do maintenance, repair or replace

Defective fuel injection valve

Do maintenance, repair or replace
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Unusual engine noise and vibration

Malfunction Action
Loose installation bolt - Tighten the bolt
Moving part connecting bolt is ) Tighten the bolt
loose
Cyl_lnder liner is very wom - Do maintenance or replace
(seizure)
Too much clearance of intake/ .

- Adjust

exhaust valve heads
Increased gear backlash - Adjust or repair

YANMAR
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7. Sudden engine stop

[ Engine suddenly stop ]

Proteclive devices operates

Protective device operates

Bad or no turning

Fig.10 Engine suddenly stops

Normal uming

E-00000-00047-R-01_EN

Malfunction

Action

Overspeed

See "9. Overspeed"”

Lubricating oil pressure decreases

See "10. Low pressure of
lubricating oil"

Unusual cooling water
temperature

See "13. High temperature of
cooling water (jacket system)"

Defective control power system

Repair

Defective fuel cut-off device

Repair

Bad or no turning

Malfunction Action
Piston Repair or replace
Seizure and damage on moving Crankshaft Repair or replace
parts Timing gear Repair or replace
Camshaft Repair or replace
Defective speed detector
- Generator - Repair or replace
- Other
Normal turning
Malfunction Action
Empty fuel tank Refill
Clogged fuel oil strainer Clean
Defective fuel pressure adjusting Repair
Defective fuel feed system valve
Defective fuel feed pump Repair

Air in the fuel oil

Release the air

Incorrect viscosity of fuel oil

Change to an appropriate fuel oil

Defective speed control system Defective governor Repair

Disconnected or stuck control link | Repair
Defective fuel injection valve Defective nozzle Examine, repair or replace
Damaged fuel injection pipe - Replace

Dirty fuel injection pipe

Tighten, repair or replace

Defective fuel injection pump

Examine, do maintenance or

Stuck rack

replace

Examine, do maintenance or
Stuck plunger

replace

Defective delivery valve

Examine, repair or replace
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8. Engine does not stop

9. Overspeed
[ Engine does not stop / overspeed }
Defective Stuck Defective Defective
speed control system fuel injection pump control power system fuel cut-off system

A-00000-00048-A-01_EN

Fig.11 Engine does not stop/overspeed

Malfunction Action
Defective governor Repair
Defective speed control system g g . P . -
Disconnected or stuck control link | Do maintenance or repair
Stuck fuel injection pump - Do maintenance or repair

Defective automatic control panel | Do maintenance or repair
Bad or disconnected electric
Defective control power system contact

Malfunction of the solenoid valve | Do maintenance or repair

Do maintenance or repair

Defective speed detector Do maintenance or repair

Defective fuel cut-off device Do maintenance or repair

Defective speed detector Do maintenance or repair
Defective fuel cut-off system Insufficient start air pressure

- Clogged piping, filter Clean or repair

- Pressure decreases

2R YANMAR



0000-000-16-00

G6EY22W

Engine operation

General fault description 18/21

10.Low pressure of the lubricating oil

[ Low pressure of the lubricating oil ]

Pressure does nol increase 1o the specitied value . .
- Pressure decreases during operation
at engine start

[ High temperature of the lubricating oil ]

See 11. High Temperature of the lubricating oil

A-000CC-00049-A-01_EN

Fig.12 Low pressure of the lubricating oil

Pressure does not increase to the specified value at engine start

Malfunction

Action

Insufficient lubricating oil in the
lubricating oil tank

Below the minimum level

Refill

Loose plug

Cylinder block oil hole plug

Tighten it to the specified torque

Lubricating oil pipe plug

Tighten it to the specified torque

Incorrect lubricating oil viscosity

Replace

Clogged lubricating oil strainer
(intake side)

Clean

Air intake

Damaged pipe

Do maintenance or repair

Connecting parts not airtight

Do maintenance or repair

Leak or damage of the piping
(exhaust side)

Do maintenance or repair

Defective lubricating oil pump

Stuck relief valve

Do maintenance or repair

Broken relief valve spring

Do maintenance or repair

Worn pump gear

Do maintenance or repair

Defective pressure adjusting valve

Stuck pressure-regulating valve

Do maintenance or repair

Loose pressure-adjusting bolt

Adjust

Damaged cooling pipe of the
lubricating oil cooler

Repair

Lubricating oil strainer
(exhaust side) is clogged

Clean

Wear of all shaft bearing parts

Do maintenance or repair

High temperature ofthe lubricating
oil

See "11. High temperature of
lubricating oil is high"

Pressure decreases during operation

Same as "Pressure does not increase to the specified value at engine start".

2R
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11.High temperature of the lubricating oil

[ High temperature of the lubricating oil ]
I

l | l l
Dirty lubricating Defective lubricating Insufficient Air leak of All shaft bearings
. . . Overload . .
oil cooler oil thermostat cooling water cylinder have seizure

A-GO000-00050-A-01 EN

Fig.13 High temperature of the lubricating oil

Malfunction Action
Dirty lubricating oil cooler - Clean
Defective temperature sensor Do maintenance or repair
Valve is stuck Do maintenance or repair

Defective cooling water pump
(impeller is worn)
Clogged cooling water strainer and

Defective lubricating oil thermostat

Do maintenance or repair

Insufficient cooling water - Clean
piping
Incorr_ect adjustment of water Adjust
quantity
Overload - Adjust load
Worn or stuck piston rin Do maintenance or repair
Air leak of cylinder . u F.)I n9 I P I
Worn cylinder liner Do maintenance or repair
All shaft bearings have seizure - Do maintenance or repair

2R YANMAR
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12.Low pressure of the cooling water (jacket system)

[ Pressure of the cooling water (in the jacket) is too low ]
i

High difference in cooling water lemperalure Low differance in cooling waler temperaiure
at the inlet and oullet at the inlet and oullel

A-00000-00051-A-01_EN

Fig.14 Low pressure of the cooling water (jacket system)

High difference in cooling water temperature at the inlet and outlet
Malfunction Action

Defective cooling water pump . .
: . Do maintenance or repair
(impeller is worn)
Insufficient cooling water Clogged cooling water strainer Clean
Clogged piping Clean
Defective cooling water thermostat | Do maintenance or repair
Air in the cooling water system - Drain air

Low difference in cooling water temperature at the inlet and outlet

Malfunction Action
Incorrect water level adjustment Adjust
Defective cooling water thermostat | Do maintenance or repair

Too much cooling water

2R YANMAR
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13.High temperature of the cooling water (jacket system)

Temperature of the cooling
water (in the jacket) is high

High temperature at the
comimon cooling water outlet

High cooling water temperalure
on one cylinder

See 4 exhaust temperature(te) maximum combustion pressure(
A

[Exhaust temperature is high]

Pmax) is irregular

-G0000-00CE2-A-01_ EN

Fig.15 High temperature of the cooling water (jacket system)

High temperature at the common cooling water outlet

water in the cooler

Malfunction Action
Air in the cooling water system - Drain air
Dirty freshwater cooler - Clean
High temperature of the cooling ) Adjust

Defective cooling water pump
(impeller is worn)

Do maintenance or repair

Insufficient cooling water Clogged cooling water strainer Clean
Clogged piping Clean
Inappropriate amount of water Adjust
Defective cooling water thermostat - Do maintenance or repair
Overload - Adjust load
High cooling water temperature on one cylinder
Malfunction Action
Clogged cooling water duct Clean

Overheated cylinder

Seizure on piston or cylinder liner
(seizure)

Repair or replace
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1. Fuel oil

Refer to the table for the properties of suitable engine fuels.

The quality of fuel has an effect on engine operation, maintenance intervals and service life of engine parts.
It can be necessary to change the engine specifications or add attachments to correspond to an applicable

fuel oil.

1.1 Applicable fuel oil
The applicable fuel oils are shown in the table below and based on ISO 8217:2010.

1 mm?%/s =1 ¢St

Applicable fuel oil H.F.O.
Quality standards MGO. | MD.O. 180 mm?/s | 380 mm?/s | 700 mm?/s
] .« |8t50°C 5 - - <180 <380 <700
Viscosity I rz0°C mms T 5t%6 | 2to 11 : : :
Densty ’ kgm® | <890 | <900 | <991 <1010 | <1010
Flash point °C > 60 > 60 > 60 > 60 > 60
Residue carbon mass % <0.3 <0.3 <18 <20 <20
Sulfur content ™3 mass % <1.0 <1.0 <45 <45 <45
Ash content mass % <0.01 <0.01 <0.10 <0.15 <0.15
Water content vol.% <01 <0.1 <0.5 <0.5 <0.5
o Vanadium mg/kg - - < 350 <450 < 450
Limit Sodium ma/kg - - <100 <100 <100
Alumina and ma/kg ; ; <80 <80 <80
silica
Cetane index - > 45 > 45 - - -
CCA| ) ) ) <8704 | <8704 | <870™
(< 850) (< 850) (< 850)
Hlfgllgltx)\llear pm <520 | <520 - - -
scar diameter (< 460) (< 460)
DMA,
ISO DMz 6 DMB RMG180 | RMK380 RMK700
CIMAC - - CIMAC E25 | CIMAC G35 | CIMAC H55
Fuel oils that meet the qualit
standard e (Refzrselnce) - - M6 M7 M9
Diesel oil
JIS No.1, | Fuel oil A Fuel oil C
No.2 7

*1:. Keep a minimum viscosity at engine inlet of 1.8 mmZ/s or more.
*2: If you use a fuel with a density higher than 991 kg/m3 at 15°C, use a centrifugal separator that can sep-
arate the water content.
*3. Regarding the sulfur content, use a fuel that complies to the local laws.
*4. As a guideline, use fuel oil with a CCAI value of 850 or less.
*5: When you use low-sulfur fuel (sulfur content 0.5% or less), use a fuel oil with a lubricating HFRR wear
scar diameter of 460 um or less.
*6. For safety reasons, you cannot use fuel oil that is equivalent to DMX of the ISO 8217. This is because
of the low minimum flash point of 43 °C.
*7. For safety reasons, you cannot use JIS K-2204 Number 3 or Number 3 Special diesel fuel. This is be-
cause of the low minimum flash point of 45 °C.

2R
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1.2 About CCAI

CCAl stands for Calculated Carbon Aromaticity Index. The ignitability standard for fuel oil including res-
idue oil can be calculated by this index.

The index measures the content of aromatic compounds in fuel oil, that is in relation to its ignitability.
A large CCAIl value means a large delay in ignition and bad ignitability.

In this case, the HFO direct starting is not possible or exhaust color is aggravated due to faulty com-
bustion.

Obtain the value from the equation that follows.
CCAI=D -141 log log (V + C) - 81
D: density (15 °C), kg/m®
V: viscosity (50 °C), mm?/s
C: constant (0.3 for M.D.O and 0.85 for H.F.O.)
The graph in Fig. 1 shows the relation between CCAI, density and viscosity for H.F.O.
A small CCAl value means better ignitability.

Select an H.F.O. with a CCAI of 850 or less. The use of fuel with a CCAI higher than 850 can cause
bad combustion, buildup of contamination in the combustion chamber and bad exhaust color. On en-
gines that start and stop with H.F.O., if the fuel has a CCAl over 850, start with M.D.O.
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Fig.1 The relation between CCAI density and viscosity
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1.3 Characteristics of H.F.O. and the effects on the engine
W Viscosity

It is expected that the viscosity and viscosity index for high-viscosity fuels will change greatly. So it is

even more important to control and keep the viscosity that is required by the engine (11 mm?2/s to 14
2

mm</s).

B Density, asphaltene and CCAI

When the density becomes higher, the asphaltene becomes more. Aromatic polymer hydrocarbons
increase and thus the CCAl increases. This has a negative effect on the flash point and results in bad
combustion.

How well you do the pretreatment of the fuel oil has the biggest effect on density. Consider the treat-
ment devices and methods.

Bl Vanadium

Generally, an increase of vanadium in the fuel oil causes high-temperature corrosion on the exhaust
valves. It is necessary to decrease the temperature on the face of the exhaust valves and apply cor-
rosive-resistant materials.

B Alumina and silica

The alumina and silica catalytic particles mixed in fluid catalytic cracking oil (FCC oil) cause unusual
wear on the sliding surfaces of the engine.

Itis very important to set and handle the pretreatment devices appropriately. It is necessary to remove
the catalytic particles that are 5 ym or larger.

B Residue carbon

If the residue carbon is high (especially when the engine runs at low-load), combustion residue col-
lects in the combustion chamber. The residue collects on the sliding parts of the engine and increases
wear and consumption of lubricating oil.

M Sulfur

An increase in sulfur content causes low-temperature corrosion on the combustion chamber. To pre-
vent this, it is necessary to keep the appropriate temperature of the combustion chamber.

1.4 Properties of the fuel oil at engine inlet

Contamination in the heavy fuel oil can cause:

- Damage to the fuel injection pumps and fuel injection valves

- Excessive wear to the cylinder liners

- Degradation to exhaust valves and valve seats.

Clean the engine thoroughly during engine pretreatment. Make sure that the fuel oil has the correct
pressure and viscosity.

Residue oil of catalytic cracking refined oil devices is sometimes used as industrial heavy fuel oil.
These devices use silica and alumina as catalysts. Fine particles remain in the residue oil.

Such heavy fuel oils cause unusual wear on piston rings, cylinder liners, fuel injection pumps and fuel
injection valves. Use fuel treatment equipment and make sure that the fuel oil has less than 0.03 mass
% of ash, a minimum of silicon (Si) and aluminum (Al) content. Remove all particles that are 5 um or
larger.

B Recommended properties of heavy fuel oil at engine inlet

Viscosity at engine inlet 11 mm?/s to 14 mm?/s
Water content 0.2 vol % or less
Solid particles content 20 ppm or less
Size of FCC catalytic particle 5 um or less

FCC: Fluid Catalytic Cracking
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1.6 Recommended viscosity and pressure of heavy fuel oil at engine inlet

Fuel oil

Recommended viscosity at engine

Recommended pressure in MPa

inlet
180 mm?/s 0.30t0 0.35
380 mm?/s 11 to 14 mm?/s 0.40 to 0.45
700 mm?/s 0.551t0 0.60
M.D.O. 2 mm?/s to 11 mm?s (at 40 °C) The pressure after switching to
M.G.O. 2 mm?/s to 6 mm?/s (at 40 °C) M.D.O./M.G.Q.is as specified above.

Heating temperature: refer to the next page - How to find the correct heating temperature for heavy fuel oil

2R

YANMAR




GEY22W 0000-001-17-00

Fuel oil, lubricating oil, and cooling water

Fluids 5M1

1.6 How to find the correct heating temperature for heavy fuel oil
Example: Find the correct heating temperature for fuel oil with 380 mm2/s (at 50 °C).

Find the point 1 for a viscosity of 380 mm2/s (at 50 °C).

Find the recommended viscosity at engine inlet (intersection of 11 and 14) on the viscosity-temperature
line 2 for 380 mm?/s oil.

From that intersection, draw a vertical line 3 to the x-axis. This indicates the required heating temper-
ature.

The heating temperature is between 135 °C and 145°C.

Using the same procedure, the correct heating temperature for fuel oil with 180 mm2/s (at50°C)is 120
°Ct0 130 °C.

The correct heating temperature for fuel oil with 700 mm2/s (at 50 °C) is 150 to 160 °C.

10000+
5000

2000-
1000
500}

100

50+

20

Viscosity (mm?/s)

.viscosity at

T T T
0 20 40 50 60 80 100 120 140 160
Temperature (C) A-00000-00054-A-0%_BX

How to find the correct heating temperature for heavy fuel oil

NOTICE

+ When the fuel oil is delivered, prepare a correct viscosity-temperature relation chart of the fuel oil.

+ If there is no viscosity-temperature line for your fuel oil, enter the viscosity and temperature on the
above chart and draw a parallel line to the nearest viscosity-temperature line. Find the heating tem-
perature.

* The heater and the viscosity control device control the heating temperature for the fuel. Set the fuel
heating temperature so that the fuel oil viscosity becomes 11 mm?/s to 14 mm?/s at the engine inlet
to allow a temperature decrease in the piping system.

2R YANMAR
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1.7 Usage standard for low-sulfur fuel oil (1.5 % to 0 %)

Effects of low-sulfur fuel oil on the engine
Choose a lubricating oil with a total base number that conforms with the sulfur content of the fuel oil.

This is necessary because it neutralizes the sulfur oxides that occur during operation (not only during
low load operation).

Use the correct lubricating oil. If the fuel oil has low sulfur content and the lubricating oil has a high
total base number, additives (calcium carbonate) in the lubricating oil and carbon residue will stick to
hot engine parts and collect on the piston head and in the combustion chamber. The below conditions
can occur when additives collect.

+ A piston ring does not move well
+ A cylinder liner has scuffing
+ Bite-in and blowby on the exhaust valve

If combustion products (e.g. resin fraction, asphaltene) collect on the honing groove of the cylinder
liner wall, they cause lacquering, which increases the consumption of lubricating oil, and scuffing.

B Recommendations when using low-sulfur fuel oil

When you use M.D.O., low-sulfur fuel oil (sulfur content 1.5 % to 0 %) and H.F.O., use a lubricating
oil that conforms with the different values of sulfur content. The use of fuel with sulfur content is
regulated in some areas because of environmental concerns. Outside regulated areas, you operate
the engine on high-sulfur H.F.O. Inside such areas, you switch to low-sulfur fuel oil. Obey the below
precautions when you use low-sulfur fuel oil.

If you only switch to low-sulfur fuel oil when you enter an area that regulates the use

of high-sulfur fuel oil

In that case, operate the engine for less than 300 hours (approximately 2 weeks) with a high-alkali
lubricating oil for high-sulfur content. Leave the regulated area within 300 hours and switch back to
high-sulfur fuel.

If you always use low-sulfur fuel oil (1.5 % to 0 %)
Use a lubricating oil that is suitable for the sulfur content of the H.F.O. that you normally use.

If you use both low- and high-sulfur fuel oils alternately and operate the engine

irregularly for more than 300 hours

Use different lubricating oils that are suitable for the different fuel oils. If the vessel does not allow
holding 2 different kinds of lubricating oil: Use a lubricating oil for high-sulfur fuel and leave the
regulated area within 300 hours (approximately 2 weeks).

1.8 Precautions when using low-sulfur (sulfur content 0.5 % or less) or low-
viscosity fuel oils
The sulfur content in the fuel oil has lubricity and serves as a lubricant. If the sulfur content becomes

too small, lubricity may be insufficient. Obey the instructions that follow if you use a fuel with a sulfur
content of 0.5 % or less.

Calculate the viscosity from the temperature of the supplied fuel. Keep a minimum viscosity at engine
inlet at 1.8 mm#/s or more.

If it is not possible to keep the viscosity at the above value, install a fuel cooler or chill cooler.

Use a fuel oil with a HFRR wear scar diameter of 460 um or less on the lubricity index.

If you cannot keep the correct lubricity or the minimum viscosity, we recommend that you add a
lubricity improver.

2R
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W Lubricity of fuel oil

The HFRR (High Frequency Reciprocating Rig) test evaluates the lubricity of fuel oil.

The result is expressed in a wear scar diameter.

A large HFRR wear scar diameter means bad lubricity of the fuel oil.

Some parts (e.g. the plunger barrel of the fuel injection pump, the needle of the fuel injection valve)
may not move freely.

+ If you use a lubricity improver (fuel additive), consult with the manufacturer of the lubricity improver.
Reference: Infineum International Ltd.
Model F7458

2. Lubricating oil

An inappropriate lubricating oil causes seizure and early wear of the pistons, cylinder liners and bearings
and sticking of the piston rings. Select the lubricating oil carefully.

2.1 Selecting the lubricating oil

Select the lubricating oil depending on the properties of the fuel oil and the usage conditions of the en-
gine. Select lubricating oil with API Service Grade and CE or CD Class.

W Viscosity
Select the correct viscosity from this table.

The viscosity should be SAE40 on 1000min™! engines.

Viscosity | Specific Flas? point Pour point Viscosity mm?/s Viscosity
(SAE) gravity C °C 40 °C 100 °C index
(open type)
30 0.89 230 or more -10 or less 105t0 125 11to12.5 96 to 110
40 0.893 240 ormore | -7.5o0rless 140 to 155 14to0 15.5 96 to 110

H Total base number
Select a lubricating oil based on the sulfur content in your fuel oil.

Fuel oil used Sulfur content (mass %) Total base number (mgKOH/q)
M.D.O./M.G.O. 1.0 orless
Low-sulfur fuel oil 1.5 0rless 91015
HEO More than 1.5 and 3.5 or less 16 to 30
R More than 3.5 and 4.5 or less 30to 42

Applicable lubricating oil: See 0000-001-17 , 2.3 List of recommended lubricating oil brands.

NOTICE

+ Do not mixdifferent brands. (If you cannot avoid mixing different brands of lubricating oil, consult your
lubricating oil supplier.)

+ Use the correct lubricating oil. If the fuel oil has low sulfur content and the lubricating oil has a high
total base number, additives (calcium carbonate) in the lubricating oil and carbon residue will stick to
hot engine parts.

+ |f these particles collect in the combustion chamber, they prevent free movement of the piston rings.
This causes scuffing of the rings and cylinder liners. The particles also cause bite-in and blowby in
the exhaust valves.

* For "change-over" engines: If you go into a regulated area and change from high-sulfur fuel to low-
sulfur fuel, and continue to use lubricating oil with a high alkali value for high-sulfur fuel, only do so
for 300 hours (approximately 2 weeks) or less. If you leave the regulated area in less than 2 weeks,
change to high-sulfur fuel.
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2.2 Control of the lubricating oil

A CAUTION

+ If you handle the lubricating oil inside the engine immediately after an engine stop, be careful
not to get burned.

+ Put on protective clothes (e.g. safety goggles and rubber gloves) if lubricating oil can get into
your eyes or stick to your skin.

+ If lubricating oil gets into your eyes or sticks to your skin, it can cause inflammation. Flush
the affected region with clean water and consult a doctor.

+ How to handle waste oil is stipulated by law. Make sure that you dispose of all oils correctly
and lawfully. If you are not sure what to do with the oil, consult with your oil dealer.

B Control standards

Do an analysis of the properties of the lubricating oil every 500 hours of engine operation. Change or
make-up the lubricating oil according to the standards in this table.

Item Unit Control standards Usage limit
Flash point (PM method) °C 180 or more 140
. . mm2/s L .
Viscosity change (40°C) New oil within £ 15 % New oil £ 25 %
Water content vol.% 0.1 orless 0.2
n-pentane insoluble content (A method) mass % 1.5 orless 2.0
Toluene insoluble matter (A method) mass % 1.5 0or less 2.0
Difference between n-pentane
insoluble content and toluene mass % - 0.5
insoluble content
_ Sulfur Measurement method
Fuel oil content Hydrochlo- | Perchlorid | Hydrochlo- | Perchlorid
used mass % ric acid acid ric acid acid
method method method method
M.D.O.
1.0 or less
M.G.O.
Total base Cow-sulfar 3.0 6.0 1.0 4.0
number fuel oil 1.5 orless | mgKOH/g
More than
1.5 and 5.0 10.0 3.0 7.0
3.50rless
H.F.O. More than
3.5and 12.0 18.0 10.0 15.0
4.5 orless

T.B.N. = Total Base Number
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B Oil change standards
Use your own judgment when you schedule and perform oil changes. The standards cannot be de-
cided on operating time alone and vary depending on the operating conditions of the engine.

+ Ask your lubricating oil supplier to make an analysis of the lubricating oil and decide whether you
can continue using the oil or not.

NOTICE

For the analysis, take an oil sample of 500 cc or more. Take it from the drain plug of the lubricating
oil strainer immediately after engine stop.

+ Ask the lubricating oil maker for a spot test kit. Use it to find the remaining total base number, de-
gree of contamination and cleaning dispersion.

If you cannot make a decision:

Keep an oil level of 1.36 £/kW and replace all lubricating oil after approximately 1500 hours.

2.3 List of recommended lubricating oil brands

API Service Grade CE or CD, SAE 30 or 40

. M.D.O/ Low-sulfur
Fuel oil used M.GO. fuel oil H.F.O.
Sulfur content More than 1.5 and 3.5 | More than 3.5 and 4.5
o 1.0 orless 1.5 orless
(mass %) or less orless
Total base number 91015 16 to 30 30to42

YANMAR

YANMAR MARINE SUPER
OIL 30, 40

IDEMITSU KOSAN

DAPHNE MARINE OIL SX 30,
40

DAPHNE MARINE OIL
MV30, MV40
SW30, SW40

DAPHNE MARINE OIL
SA30, SA40
SH40

Mobilgard M330, 430

EXXON MOBIL Mobilgard 312, 412 Mobilgard M330, 430 | )2 a8t 11ooe 430
MCL 30, 40 g&s;’(iOL TLX Plus g&s;(ioL TLX Plus
CASTROL g;sAtmg("HE;Tg’A’ 13‘%4 40 CASTROL TLX Plus | CASTROL TLX Plus
’ 303,304 403,404
DELO 1000 TARO 16 XD 30, 40
CHEVRON MARINE 30, 40 TARO 20 DP 30, 40 | JARO 30 DP 30, 40

(CALTEX, TEXACO)

TARO 12 XD 30, 40

TARO 30 DP 30, 40

TARO 40 XL 30, 40

KYGNUS MARINE

KYGNUS MARINE

KYGNUS OIL DX30, DX40 DX330, DX340 -
COSMO MARINE SUPER | COSMO MARINE COSMO MARINE
COSMO OIL 30,40 3025,4025 30404040
ARGINA S OIL 30, 40 | ARGINA T OIL 30,40
SHOWA SHELL GADINIA OlL 30, 40 RIMULA FB OIL 30, 40 | ARGINA X OIL 30,40
AURELIA XL 3030, | AURELIA XL 3040,
. DISOLA 4030 4040
TOTAL Lubmarine M3015, 4015 AURELIA TI AURELIA TI
3030,4030 30404040
5p BP ENERGOL BP ENERGOL IBCFf;\'XE;%O;o s
DS3-153, 154 IC-HFX 203, 204 ’

IC-HFX 403, 404

JX Nippon Oil & Energy

MARINE T103, T104

MARINE T203, T204

MARINE T303, T304

2R
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3. Cooling water (engine jacket water)

3.1 Criteria on cooling freshwater
Use pure (distilled) water or tap water.

Use water with the properties shown in the table.

Recommended water quality

pH (25 °C) 6.5t08.0
Total hardness (CaCOs;) 100 ppm or less
Chloride ion (CI) 100 ppm or less
M alkalinity 30to 100 ppm
Ammonium ion (NH,*) 0.05 ppm or less
Sulfate ion (SO4%°) concentration 100 ppm or less
Evaporation residue 400 ppm or less

NOTICE

Do not use hard water. If you use hard water, scale collects in the water chambers such as cylinder head
and cylinder water jackets and cause overheating. Be very careful.

3.2 Selecting and controlling the corrosion inhibitor

A CAUTION

Do not discharge cooling water with corrosion inhibitor into the sea or rivers. This can cause
environmental pollution. How to handle waste liquids is stipulated by law, and such liquids must
be treated according to the instructions given by the supplier of the chemical.

Do not mix different brands. (If you must mix different brands of lubricating oil, consult your lu-
bricating oil supplier.)

Corrosion inhibitors are water treatment chemicals for industrial use. Do not use them in the
drinking water system.

When you handle corrosion inhibitors, put on rubber gloves and a gauze mask to avoid contact
with your hands or other body parts.

If you get corrosion inhibitor on your skin or into your eyes or mouth, wash the area with a large
amount of fresh water. If fresh water does not help, get medical aid.

* Add a corrosion inhibitor to the cooling freshwater. Even freshwater causes corrosion and scale on
the water channels. This results in weak parts and less cooling effect.

+ Some parts of the cooling water system are made of castiron, carbon steel, brass and bronze. Select
a corrosion inhibitor that has no negative effect on these parts.

* Obey the standard recommended by the supplier of the corrosion inhibitor about:
- The quantity of corrosion inhibitor that you add
- Controlling the concentration
- Adding an adjustment agent
- Handling the corrosion inhibitor.

+ If you cannot control the concentration of corrosion inhibitor, change all the cooling water at intervals
of 1 year.
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B Recommended brands of corrosion inhibitor

+ Find corrosion inhibitors that are applicable to the enclosed circuit specification of the cooling water

system in this table.

* For enclosed circuit specifications, consult the supplier of the corrosion inhibitor. The concentration
decreases earlier for some brands.
+ Be careful with corrosion inhibitors that are also anti-freeze agents. They have low thermal conduc-
tivity and can overheat during a load run.

Brand Supplier Brand Supplier
Royal Caviruston DIESEL GUARD
anti-corrosive NB
YANMAR Sangyo Taiho Industries Co., Ltd.
.| Co., Ltd. ROCOR NB LIQ-
YANMAR Royal Freeze uID
Polycrin 1-109 NALCOOL 2000
Polycrin 1175 Kurita Water Industries |\ qe et 9111 * NALCO Japan Co., Ltd.

Kurilex L - 501 "

Lid.

Nalfleet 9-108

Neos PN-106S

Uniprot PC-200

Nippon Yuka Kogyo Co.,

Neos Co., Ltd.

Neos PN-106 Uniprot PC-300 Ltd.

Hi-mol L-10 ] ] Shadan K Otsuka Chemical Co., Ltd.
Taiho Industries Co.,

Hi-mol AM-5 Ltd. LIQUIDE WT ASHLAND JAPAN Co.,

Lid.

Olgard C-601 "

Organo Co., Ltd.

*. If the cooling water system contains aluminum materials, use a corrosion inhibitor.
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Description of function 11

* The cylinder block is made of cast iron and is a box structure. The cam case, supply air chamber,
lubricating oil passage and cooling water passages are cast into a single block. The block has a double-
wall structure.

* There is few external piping. This makes maintenance and inspections easy.

* The structure of the main shaft bearing is a very rigid hanger type.

A-01010-00001-A-01_EN

Fig.1 Cylinder block outline
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Cylinder block . .
Inspection and maintenance 1/2

CONDITION tTis not necessary to remove the cylinder block under normal conditions.Remove it only in special cases
such as burn damage of the main bearing.

When you do an inspection or maintenance of the cylinder head, piston and cylinder liner, obey the instruc-
tions that follow.

Cylinder head inspection 1101-000-02(M.D.Q.), 1101-001-02(H.F.O.)
Cylinder liner inspection 0102-000-02
Piston inspection 2201-000-02(LW), 2201-100-02(AW)

SUPPLIES

Seizure inhibitor (Sumitomo Metal Mining
Moly dry spray or equivalent)

White bond (ThreeBond 1211 silicone-based
liquid gasket or equivalent)

Epoxy resin paint (Nippon Paint Hi-Pon 40 or
equivalent)

SPARES

Bolt 150633-01200 4 pc

SAFETY

When you disassemble the cylinder head, piston, and cylinder liner, do an inspection and maintenance of the
cylinder block. Obey the instructions that follow.

1. Inspection and maintenance
1. Make sure that the cylinder head bolts and main bearing bolts are tight.
Replace the bolt if the thread is damaged.

1 - Apply seizure inhibitor (Sumitomo Metal Mining Moly dry spray or equivalent) to the thread on the
studded side.

2 - Tighten the new bolt to the specified torque.
Tightening torque: 200 (0 to +50) N-m
3 - Install O-rings to the studded side of the head bolts.

4 - Apply white bond (ThreeBond 1211 silicone-based liquid gasket or equivalent) to the studded side
of the head bolts.

2. Clean the supply air chamber.

If the anti-rust paint on the inner surface is damaged, apply new anti-rust paint (Nippon Paint Hi-Pon
40 epoxy resin paint or equivalent).

3. Clean the water jacket and the cylinder liner holes.

4. Examine the water jacket and the cylinder liner holes for corrosion and wear.
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Apply white bond
around the O-rings.

Intake air chamber

Mating parts —

- Water jacket

T o

Fig.1 Inspection locations for the cylinder block
5. Examine the main bearing metals for seizure. If you find seizure, measure the dimensions of the main
bearing cap hole.

A-01010-00002-A-01_EN

Straightness: 0.03 mm or less deviation in 1 m of length

Roundness: 0.02 mm or less deviation

CONDITION
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Cylinder liner

Description of function 11

* The cylinder liner is a wet-type unit. It is made of a special cast iron that is very resistant to wear.

+ |ts thick walls are resistant to high combustion pressure and they prevent cavitation caused by piston
slapping.

* The interior has a plateau honing finish. A protection ring is installed at the top of the liner. The ring

prevents carbon buildup on the top of the piston. It also prevents wear on the liner caused by carbon
buildup.

Protection ring

Piston

Cylinder liner i j AL
Fig.1 Cylinder liner outline
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CONDITION “Periodical inspections table 0000-000-08 (M.D.O.), 0000-001-08 (H.F.O.), 0000-100-08 (AW), 0000-104-08
(EUP), 0000-300-08 (Land engines)

Cylinder head inspection 1101-000-02 (M.D.O.), 1101-001-02 (H.F.O

)

Measuring tool for the inner diameter of the = 150633-92250 1pc
cylinder liner

Bore gauge 42111-004500 1pc
Spacer 150633-92040 2 pc
Top part of the liner drawing-out tool 150633-92010 1pc
Drawing-out bolt 150633-92030 1pc
Washer 22137-270000 1pc
Nut 26732-270002 2 pc
Bottom part of the liner drawing-out tool 150633-92020 1pc
Locknut 26772-270002 1pc
Eye bolt 26610-120002 1pc

SUPPLIES

ilicone liquid packing
(ThreeBond 1211 or equivalent)

Anti-corrosion paint Hi-Pon P
(made by Nippon Paint KK)
SPARES

O-ring 147646-01320 1pc
O-ring 147644-01320 1pc

SAFETY

Obey the instructions that follow when you do maintenance of the cylinder liner.

1. Measurement

The amount of wear on the inner surface depends on: the control of the lubricating oil, the temperature of
the cooling water and the regular working load. Regularly measure the inner diameter of the cylinder liner.

1. Measure the inner diameter of the cylinder liner with the measuring tool. Do it with the cylinder liner
inside the cylinder block.

/ Measurement tool

cr—r——Measurement point

e T R-01020-00002-2A-01_EN

Fig.1 Aftaching the measurement tool
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2. Compare the measured size with these limits.

* Inner diameter: +0.4 mm or less
* Uneven wear: 0.2 mm or less
* Protection ring

Inner diameter: +0.8 mm or less

3. Replace the cylinder liner with a new one if:

* These limits are exceeded.
+ Itis possible that these limits will be exceeded before the subsequent servicing.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07 (LW), 0000-100-07
(AW), 0000-104-07 (EUP), 0000-300-07 (Land engines)

2. Disassembly

1. Install the special tools in this sequence. Refer to Fig. 2.

Put a sheet on the crankshaft to keep cooling water and unwanted material out of the cylinder block.

1-
2 -

5-
6 -
7 -

8-

Install the spacer 3 below the 2 cylinder head bolts that are diagonally opposite from each other.

Install the top part of the liner drawing-out tool to the 2 cylinder head bolts. Make sure that the
stepped side points down.

Install the bottom part of the liner drawing-out tool 4 to the bottom of the cylinder liner. Make sure
that the stepped part of the liner drawing-out tool engages with the inside of the cylinder liner. Install
it in the direction of the crankshaft.

Adjust the drawing-out bolt 7 so that the bottom part protrudes approximately 60 mm. Lock it with
the nut 6 and the locknut 5.

Install the washer 1. This makes it easier to install the nut 8.
Hold the cylinder liner so that it does not touch the cylinder block. Tighten the nut.

Move the top part of the liner drawing-out tool down on the cylinder liner. Make sure that the
stepped part engages with the inside of the liner.

Lock the cylinder liner and the drawing-out tools.

2. Screw the eye bolt 9 into the top end of the drawing-out bolt.

3. Attach a wire rope to the eye bolt. Lift the cylinder liner together with the drawing-out tools.
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LJ A-01020-00003-A-01_EN

Fig.2 Cylinder liner removal
3. Inspection

Remove the cylinder liner at regular intervals and examine it for corrosion. Cooling water causes cavitation
and the cylinder liner can corrode from the outside.

NOTICE

Do not use sandpaper or a wire brush when you clean the outside diameter of the cylinder liner.
This will remove the anti-corrosive layer and cause rust and corrosion.

1. Examine the sliding surfaces of the cylinder liner for seizure, streaks and corrosion.
2. Do a color-check on the rounded part of the collar of the cylinder liner. Look for cracks.

3. Examine the mating parts of the cylinder liner and the cylinder block for corrosion and wear.
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4. Assembly

1. Replace the O-ring of the cylinder liner with a new one.

1-
2.
3-
4-

Install the O-ring to the cylinder liner. (Top: 147646-01320 Bottom: 147644-01320)
Apply silicone oil to the mating parts of the cylinder liner and cylinder block.
Remove torsion from the O-ring.

Again, apply silicone oil to the mating parts of the cylinder liner and cylinder block.

NOTICE

Bad storage conditions can cause cracks on the surface of the O-rings.
Stretch the O-rings and check for cracks before you install them.

2. When you install the liner, apply liquid packing or silicone oil to the mating parts of the cylinder liner and
cylinder block. (Refer to Fig. 3.)

1 -

2 -

3.

Apply silicone-based liquid packing (ThreeBond 1211 or equivalent) to the top of the cylinder block.
Install the cylinder liner before the liquid packing becomes dry.

Apply anti-corrosion paint Hi-Pon P (made by Nippon Paint KK) to the top mating part 2. Install the
cylinder liner before the paint dries.

Apply lubricating oil to the parts 3 of the cylinder block that mate with the cylinder liner.

A

Fig.3 Locations for liquid pa'cking

o

04 - _EN
and silicone oil

3. Install the special tools as shown in Fig. 5.

1 -
2.
3-
4-

5.

6 -
7 -

8-

9.

Install the nut 6 and the locknut 5 to the drawing-out tool 7.
Put this assembly into the bottom part of the drawing-out tool 4.
Make sure that the stepped part is in the cylinder liner.

Install the top part of the drawing-out tool 3 on the drawing-out bolt. Make sure that the stepped part
points down.

Install the spacer 2 and nut 8 to the drawing-out bolt. Now the cylinder liner and the special tool are
one unit.

Attach a wire rope to the eye bolt 11. Lift the cylinder liner and the drawing-out tools straight up.

Move the bottom part of the liner into the cylinder block. Make sure that the liner does not hit the
cylinder block.

Align the holes of the top part of the special tool to the 2 diagonally opposed cylinder head bolts.
Install the spacers 1.

Align the 0 (zero) mark of the cylinder liner with the match mark 1 of the cylinder block.
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ST vy S -
w l\\u// \u/iﬁﬂw—oooor—ﬂv
Fig.4 Location of the match mark
10 -Put a lever in the turning hole and tighten the two nuts 10 on the cylinder head bolt (left and right).
Tighten them at the same time.

1 - After you tighten the nut 9 to the end of the thread, put the panel 9 between the top part of the
special tool and the spacer 8. Then tighten the nut some more.

2 - The resistance of the O-ring can push the cylinder liner back up. In that case, keep the cylinder
liner tightened and wait until the O-ring adjusts to the pressure.

A-01020-0000€~-A-01_EN

Fig.5 Assembling the cylinder liner

CONDITION "Measure the inside diameter of the cylinder liner. Make sure that the inside diameter has no deformation
because of twisted O-rings.
Examine the O-rings for water leaks when you:
- Fill in cooling water.
- Operate the engine for a test.
Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07 (LvV), 0000-100-07

(AW), 0000-104-07 (EUP), 0000-300-07 (Land engines)
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No LV Part No. Part name LW ALW Remarks
1 2 150633-01010 BLOCK, CYLINDER 1 1
2 2 150633-01201 BOLT, CYLINDER HEAD 24 24
3 2 150633-01210  NUT, HEAD 24 24
4 2 150633-01210 NUT, CAP 14 14
5 2 150633-01280 PROTECTOR 24 24
6 2 147676-01410 PIPE, CONNECT. 14 30 30
7 2 150633-01600 COVER,LO GALLERY 1 1
8 2 146673-01720 PIECE, RLO CONNECT. 6 6
9 2 152633-01810 O-RING 6 6
10 2 147673-01850 FLANGE, CLOSE 1 1
11 2 138673-01990 GASKET, OIL SUMP 1 1
12 2 150633-02030 METAL CAP(BASE) 1 1
13 2 150633-02050 METAL CAP 6 6
14 2 150633-02071 BOLT, METAL CAP 14 14
15 2 147673-02081 BOLT, SIDE 14 14
16 2 150633-11910 BOLT,STUD FO VALVE 24 24
17 2 146673-11950 PLUG CYLINDER HEAD 7 7
18 2 146673-11960 PACKING, PLUG 7 7
19 2 23414170000 GASKET, 17 X1.0 1 1
20 2 23414200000 GASKET, 20X 1.0 6 6
21 2 23875-020000 PLUG RO02 8 8
22 2 23875-030000 PLUG RO3 7 7
23 2 23887-200002 PLUG 20 6 6
24 2 23897-030002 PLUG G 3/8 1 1
25 2 24311-000090 PACKING P 9.0 6 6
26 2  24311-000340 PACKING, P 34.0 24 24
27 2 24316-000210 PACKING, P 21.0 30 30
28 2 24316-000240 PACKING, P24.0 30 30
29 2 24316-000380 PACKING, P 38.0 12 12
30 2 24321-000650 PACKING, G65.0 2 2
31 2 24550-035200 BEARING, 35X 20 12 12
32 2 26206-120252 BOLT, 12X 25 4 4
33 2 26216-120402 STUD,BOLT 12 X 40 6 6
34 2 26232-160452 STUD,BOLT 16 X 45 10 10
35 2 26232-202452 STUD,BOLT 20 X 245 5 5
36 2  26606-140002 NUT, 14 24 24
37 2 26706-120002 NUT, 12 6 6
38 2 26732-160002 NUT, 16 10 10
39 2 26732-200002 NUT, 20 5 5
40 1 150633-02420 BEARING CAMSHAFT 7 7
41 1 150633-01150 LINER, CYLINDER 6 6
42 1 150633-01121 PROTECTION RING 6 6
43 1 147644-01320 PACKING, CYL.LINER 6 6
44 1 147646-01320 PACKING, CYL.LINER 6 6
45 1 150633-01340 PACKING, HEAD T=1.0 6 6
46 1 150633-02400 METAL,CAM THRUST 1 1
47 1 22217-120000 WASHER, 12 4 4
48 1 26206-120302 BOLT, 12X 30 4 4
4R YhiEVER
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No LV Part No. Part name LW ALW Remarks
1 1 150633-01380 COVER,CRANKCASE 9 9
2 2 150633-01400 COVER,CRANKCASE 9 9
3 2 150633-01410 PACKING CYL.COVER 9 9
4 1 22137-160000 WASHER, 16 36 36
5 1 26152-160402 BOLT, 16 X 40 18 18
6 1 26232-160402 STUD,BOLT 16 X 40 18 18
7 1 26732-160002 NUT, 16 18 18
8 1 146673-01620 PACKING, AIR COVER 5 5
9 1 150633-01850 COVER,CW CHAMBER 5 5
10 1 26206-120252 BOLT, 12X 25 30 30
11 1 150633-01840 COVER,CAM GEAR 1 1
12 1 26206-120302 BOLT, 12X 30 2 2
13 1 26206-121152 BOLT, 12 X115 2 2
14 1 150633-01751 COVER,CAM ROOM 3 3
15 1 150633-01760 PACKINGCAM ROOM 3 3
16 1 22137-160000 WASHER, 16 21 21
17 1 26152-160702 BOLT, 16 X 70 15 15
18 1 26232-160702 STUD,BOLT 16 X 70 6 6
19 1 26732-160002 NUT, 16 6 6
20 1 23221-490001 FLANGE, 49 1 1
21 1 23428-510000 GASKET, 51 X1.5 1 1
22 1 26152-160402 BOLT, 16 X 40 2 2
23 1 23221-610001 FLANGE, 61 1 1
24 1 23428-620000 GASKET, 62X 1.5 1 1
25 1 26152-160402 BOLT, 16 X 40 2 2
26 1 150633-01720 COVER,AIR CHAMBER 1 1
27 1 150633-18220 PACKING,I/C-BLOCK 1 1
28 1 26152-160352 BOLT, 16 X 35 4 4
29 1 150633-01700 COVER,CAM SHAFT END 1 1
30 1 150633-01710 PK, CAM SHAFT END 1 1
31 1 26206-120302 BOLT, 12X 30 4 4
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G6EY22W

Cylinder side cover (relief valve)

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-01370 COVER,CRANKCASE 3 3
2 2 150633-01410 PACKING CYL.COVER 3 3
3 2 150633-01430 COVER,CRANKCASE 3 3
4 1 150633-03712 VALVE,RELIEF CR51-98 3 3
5 1 146673-03760 GASKET, RELIEF VALVE 3 3
6 1 22137-160000 WASHER, 16 12 12
7 1 22190-080003 WASHER, SEAL 8 12 12
8 1 22217-080000 WASHER, 8 12 12
9 1 26152-160402 BOLT, 16 X 40 6 6
10 1 26206-080852 BOLT, 8 X 85 12 12
11 1 26232-160402 STUD,BOLT 16 X 40 6 6
12 1 26706-080002 NUT, 8 12 12
13 1 26732-160002 NUT, 16 6 6
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Gear case
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No LV Part No. Part name LW ALW Remarks
1 1 150633-01500 GEAR CASE 1 1

2 1 138613-01590 PIN, PARALLEL M12X28 2 2

3 1 153605-11720 COVER, BLIND 1 1

4 1 153605-11731 GASKET 1 1

5 1 23414-120000 GASKET, 12X 1.0 1 1

6 1 23887-120002 PLUG, 12 1 1

7 1 24316-000800 PACKING, P 80.0 1 1

8 1 24316-000950 PACKING, P 95.0 1 1

9 1 26206-080162 BOLT, 8 X 16 3 3

10 1 26206-120302 BOLT, 12X 30 12 12

11 1 26206-120652 BOLT, 12X 65 8 8

12 1 26206-121152 BOLT, 12 X 115 1 1

13 1 26206-121402 BOLT, 12 X140 7 7

14 1 26206-121602 BOLT, 12 X160 2 2

15 1 26706-120002 NUT, 12 2 2

16 1 150633-01510 COVER,GEAR CASE 1 1

17 1 150633-01520 PK ,GEAR CASE COVER 1 1

18 1 26206-120252 BOLT, 12X 25 8 8

19 1 150633-01630 COVER,FO FEED PUMP 1 1

20 1 26206-120202 BOLT, 12X 20 6 6

21 1 150633-01640 COVER,LCW PUMP 1 1

22 1 24316-000900 PACKING, P 90.0 1 1

23 1 26206-120202 BOLT, 12X 20 8 8
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GEY22W
lllustrated parts data
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No

LV

Part No.

Part name

LW ALW

A-01052-00001-A-01_EN

Remarks

150633-01530
150633-01540
26911-100102

COVER ASSY,SFW
COVER,SFW
SCREW, 10 X 10

G G

G G

147673-01590
26206-120302
26711-160002

PIN, PARALLEL 16X24
BOLT, 12X 30
NUT, 16

RN
LM

RN
LM

O 00 N[O O W N -

150633-01441
150633-01491
26911-100102

OIL THROWER ASSY,SFW
OIL THROWER,SFW
SCREW, 10 X 10

- A
N = O

150633-01480
22137-100000
22340-100252

PK,SEALING
WASHER, 10
PIN, 10 X 25

IR
(@) IS N $V)

A A AaAla A AlNDN Al A Al NN~

26206-100252
26706-100002
26796-100002

BOLT, 10X 25
NUT, 10
NUT, 10

N N O N 0 =2N = 2N

N N O N 0 =2N = 2N

YAaNMAR



0106-000-50-00

GEY22W
lllustrated parts data

Breather pipe

1/2

YANMAR



0106-000-50-00

Breather pipe

lllustrated parts data

G6EY22W

2/2

No LV Part No. Part name LW ALW Remarks
1 1 138673-01990 GASKET, OIL SUMP 1 1
2 1 150633-03100 BREATHER 1 1
3 1 150633-03090 PIPE,BREATHER 1 1
4 1 150633-03150 BRACKET,BREATHER 1 1
5 1 150633-03300 DRAIN PIPE,MIST 1 1
6 1 150633-03310 DRAIN PIPE,MIST 1 1
7 1 138623-39260 CLAMP 1 1
8 1 152696-59550 SUPPORT, 10X1 2 2
9 1 24324-000800 PACKING, G 80.0 1 1
10 1 26206-100352 BOLT, 10X 35 1 1
11 1 26206-120152 BOLT, 12X 15 1 1
12 1 26206-120202 BOLT, 12X 20 2 2
13 1 26206-120302 BOLT, 12X 30 4 4
14 1 26206-120452 BOLT, 12X 45 2 2
15 1 26206-120502 BOLT, 12X 50 2 2
16 1 26706-120002 NUT, 12 4 4
17 1 43600-026420 VALVE, BALL PT3/8 1 1
18 1 22137-120000 WASHER, 12 2 2
19 1 22117-120000 WASHER, 12 1 1
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Pump case cover
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lllustrated parts data

2/2

No

LV

Part No.

Part name

LW ALW

Remarks

146673-07400
150633-09090
150633-09100

LABEL, YANMAR
SUPPORT, PUMP COVER
COVER, FOP UPPER

—

—

150633-09110
146673-09150
150633-09150

COVER, FOP UPPER
KNOB
COVER, FOP

150633-09160
150633-09200
150633-09210

COVER, FOP
COVER, FOP LOWER
COVER, FOP LOWER

146673-09250
151695-09300
150633-09310

PLATE, FIXED
SUPPORT,PUMP CHAMBER
SUPPORT,FOP COVER

>33 aranlaonoanen

1
1 1 1
1 1 1
1 1 1
1 4 4
1 1 1
1 1 1
1 1 1
1 1 1
1 4 4
1 3 3
1 1 1
1 22137-120000 WASHER, 12 6 6
1 22272-000070 RING 7 4 4
1 26206-100122 BOLT, 10X 12 8 8
1 26206-100222 BOLT, 10X 22 8 8
1 26206-120502 BOLT, 12X 50 4 4
1 26216-120502 STUD,BOLT 12X 50 2 2
1 26553-040202 SCREW, 4 X 20 8 8
20 1 26573-040252 SCREW, 4 X256 4 4
21 1 26706-120002 NUT, 12 2 2
22 1 26716-040002 NUT, 4 4 4
23 1 150633-09060 COVER, SIDE 1 1
24 1 22137-100000 WASHER, 10 1 1
25 1 22137-120000 WASHER, 12 2 2
26 1 26206-101602 BOLT, 10 X 160 1 1
27 1 26206-120352 BOLT, 12X 35 2 2
28 1 150633-09072 COVER, SIDE 1 1
2 1 150633-09081 COVER, SIDE 1 1
30 1 150633-09350 SUPPORT, SIDE COVER 1 1
31 1 26206-100402 BOLT, 10X 40 2 2
32 1 26206-100652 BOLT, 10 X 65 1 1
33 1 26206-120262 BOLT, 12X 25 2 2
34 1 26206-120652 BOLT, 12X 65 2 2
35 1 26206-120752 BOLT, 12X 75 2 2
36 1 26212-120702 STUD,BOLT 12X 70 2 2
37 1 26706-100002 NUT, 10 3 3
38 1 26706-120002 NUT, 12 2 2
39 1 26706-120002 NUT, 12 2 2
4R YANMAR
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Cylinder head o ]
Description of function 11

+ Each cylinder head is made of cast iron and water-cooled. The cylinder head has 4 valves: 2 intake valves
and 2 exhaust valves. The fuel injection valve is at the center. The intake and exhaust valves are laid out
in pairs and the intake and exhaust air systems are on the same operation side. This makes maintenance

and inspection from the camshaft and fuel injection pump easy.
* The cylinder head is attached to the engine with 4 bolts and nuts. Use a special hydraulic tool to

disassemble and assemble the tightening nuts.
Euel injection pump side

Exhaustﬁ (Intake
@

Non-operation side

A-11010-00001-A-01_EN

Fig.1 Cylinder head - Description of function
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Cylinder head . .
Inspection and maintenance 1/6

CONDITION "Maintenance inspections 0000-001-08
Hydraulic jack - Description of function 9201-000-01
Intake/exhaust valve - Inspection 1102-000-02
Valve seat - Inspection 1103-000-02
Valve guide - Replacement 1104-000-05
Valve bridge guide - Inspection 1105-000-02
Valve rotator - Inspection 1106-000-02
Nozzle sleeve - Inspection 1107-000-03
Close all valves of the cooling water inlet and outlet.
Release the cooling water from the cylinder block.

Lifting tool body 150633-92310 1pc
Drawing-out tool B 146673-92320 2 pc
Eye nut 26620-160002 1pc
Bolt 26116-160502 1pc
Bolt 26152-160402 2 pc
Hydraulic pump 746673-92112 1pc
Angle elbow (L-pipe) 151605-92740 4 pc
Coupler (female) 153625-92780 4 pc
Hydraulic jack 150633-92650 4 pc
Spacer 150633-92510 4 pc
Handle 146673-92510 1pc
Spacer bolt 150633-92680 4 pc
Nut 26732-360002 4 pc
SUPPLIES
Unicon -146
Sealing tape 1F1240-75800 1pc
SPARES
Packing 150633-12310 2 pc
Head packing 150633-01340 2 pc
O-ring 24316-000380 2 pc
O-ring 24316-000240 5 pc
O-ring 24316-000210 5 pc
O-ring 153633-01810 1pc
O-ring 24311-000090 1pc
SAFETY

Obey the instructions that follow when you do regular maintenance of the cylinder head.
1. Disassembly
1. Lift the exhaust manifold cover with the eyebolt and remove it.

2. Remove the exhaust manifold.

3. Remove the exhaust thermometer and cooling water thermometer.

YANMAR
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Cylinder head

Inspection and maintenance 2/6

4. Disconnect the pipes and accessories from the cylinder head.
Overflow oil pipe of the injection pipe 7
Overflow oil pipe of the injection valve 6
Pinion lubrication pipe of the fuel injection pump 9
Cooling water manifold pipe 1
Pressure indicator cock 4
Injection pipe joint 8

5. Remove the bonnet 10 and the inner accessories.
Intake/exhaust valve bridge 2
Rocker arm shaft pedestal 3
Push rod 5

2-11010-00002-A-01_EN

Fig.1 Cylinder head accessories
Remove the fuel valve tightening nut.

Remove the protective cap of the cylinder bolt.
Clean the area around the cylinder head tightening nuts.

Apply a match mark to the bolt and nut when you disassemble them.

o ©® ® N2

0.Remove the cylinder head tightening nut with the hydraulic jack.

1 - If you cannot turn the nut with the handle, slowly increase the hydraulic pressure and then turn the
nut again. Do not increase the hydraulic pressure to more than 63.7 MPa.

2 - After you remove the tightening nut, make sure that the studded bolt is tight.
Hydraulic jack - Operation procedures (Paragraph 2)
Hydraulic jack - Description of function 9201-000-01

11.Lock the cylinder head lifting tool on the cylinder head. Lift the cylinder head straight up.

1 - Tighten the eye nut 1 with the bolt 5 to the lifting tool body 4.

2 - With the eye nut installed, put the lifting tool body on the center of the cylinder head.

3 - Install the drawing-out tool B 3 to the tightening bolt 6 of the fuel valve bridge.

4 - Align the bolt 2 to the top face of the valve bridge guide.

5 - Lightly tighten the drawing-out tool B to prevent looseness.

6 - Lift the cylinder head straight up.

YANMAR
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Cylinder head

Inspection and maintenance 3/6

NOTICE

Lift the cylinder head carefully to prevent damage to the thread of the head bolt.

Fig.2 Lifing the cylinder head
After you remove the cylinder head, cover the cylinder to keep unwanted material out of the supply
air chamber.

Put a protective tube on the threaded part of the cylinder head bolt to prevent damage.

2. Hydraulic jack

1.

o b

Fit the spacer 4 to the outer circumference of the head nut.

Align the notched part of the spacer with the adjacent head. (See 3B in the figure.)
Screw the spacer bolt 1 into the head bolt. Do this until the bolt touches the bottom.
Put the hydraulic jack 3 on the spacer bolt and put it on the top of the spacer.
Tighten the spacer nut 2.

Make sure that the distance between the piston of the hydraulic jack and the end face of the body is less
than 1.5 mm. (See 3A in the figure.)

6. Loosen the spacer nut for 1/2 turn.

9.

. Connect the hose to the hydraulic jack.

Increase the hydraulic pressure to the specified value.
Specified hydraulic pressure: 58.8 MPa = 0.5 MPa

Put the handle 5 into the hole of the nut through the turning window of the spacer. Then turn the nut.

10.Slowly open the relief valve of the hydraulic pump and decrease the hydraulic pressure to zero.

11.Tighten the spacer nut until the piston of the hydraulic jack fits well in the housing. Drain the hydraulic

fluid from the jack.

12.Remove the rubber hoses from the hydraulic jack. Remove the hydraulic jack, the spacer and the spacer

bolt.
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2-11010-00004-A-01_EN

Fig.3 How to install the hydraulic jack for the cylinder head

3. Inspection

Look for carbon buildup in the combustion chamber and the intake and exhaust ports. The quantity of
carbon buildup helps you to decide the intervals for subsequent servicing.

NOTICE

Do not use a gas burner to remove carbon from the combustion surface or the exhaust port. If the flame
directly touches the exhaust valve seat, the seat can become loose and the O-ring can deteriorate. This
can cause water leakage.

1. Examine the cylinder head for cracks and corrosion.
2. Examine the water jacket for scale.

Clean the water jacket with a descaling agent at least one time in 2 years. A lot of scale can collect
depending on the water quality. (Use YANMAR Unicon 146 to remove scale from the water jacket. You
can do this during an engine stop without opening the engine.)

3. Examine the inlaid part on the fitting surface of the cylinder head. If the mating holes are damaged or
dirty, blowby will occur during operation.

Carefully clean the whole area, especially the holes. Cover the whole area with a sheet during your
task. Do not put anything in the holes (e.g. waste cloth) to prevent clogging.

4. Do a test with water pressure of 0.75 MPa. There must be no water leaks.
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Cylinder head

Inspection and maintenance 5/6

4. Assembly

1.

~N 6o o A

Install to the cylinder block:

- The cooling water connection pipes 1 (5 locations)

- The lubricating oil connection pipes 3

- The dry bushing 2 for the push rod cover.

The pipes connect the cylinder block and the cylinder head.

Fig.4 Installation location of the connection pipes for cc;oling Wate}, lubricating oil and others
Lock the cylinder head lifting tool onto the fuel valve clamping bolt.

Disassembling the cylinder head (1 page)

. Lift up the cylinder head and put it straight on the cylinder liner.

Be careful not to hit the thread of the cylinder head bolt.

. Clean the area around the cylinder head tightening nuts.
. Lubricate the thread and seating surface of the cylinder head bolt and tightening nut.
. Tighten the head nut manually or with the turning handle. Turn the head nut up to the washer.

. Tighten the cylinder head tightening nut with the hydraulic jack.

Hydraulic jack - Operation procedures (Paragraph 2)
Hydraulic jack - Description of function 9201-000-01
Table of tightening torques for major bolts and nuts 0000-000-07

. Install the push rod and the intake/exhaust valve bridge.

. Install the rocker arm intake/exhaust valve to the support of the rocker-arm shaft. Tighten the tightening

nut of the support of the rocker-arm shaft to the specified torque.

10.Install the indicator cock and tighten the tightening nut to the specified hydraulic pressure.

Table of tightening torques for major bolts and nuts 0000-000-07

11.Adjust the intake/exhaust valve head clearance.

Adjusting 1102-000-02
Assembly adjustment values 0000-000-07

12.Install the bonnet.
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Cylinder head

NOTICE

* Replace all packings, head packings and O-rings with new ones. If you must use a packing or an O-
ring again, examine it carefully for flaws, deformation and deterioration.

+ If you use a head packing of the initial dimensions, the standard top clearance is the same and
adjustment is not necessary.

+ Before you install the cylinder head, look for unwanted material in:
- The intake and exhaust passages of the cylinder
- The top part of the piston
- The supply air chamber of the cylinder block.

CONDITION

YANMAR
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Description of function 11

Intake/exhaust valve

* The intake/exhaust valves are poppet valves. There are 2 pairs for a total of 4 valves. The intake valves
are made of heat-resistant steel. The exhaust valves are made of very heat-resistant and corrosion-
resistant Nimonic.

* The valve sheet has an overlay. The exhaust valve seat is cooled.

* The intake and exhaust valves are laid out in pairs, with the intake and exhaust air systems on the same
operation side.This makes maintenance and inspection access from the camshaft and fuel injection
pump easy.

* The valve mechanism can operate 2 intake or exhaust valves at the same time through a T-shaped valve
bridge. To operate 2 intake or exhaust valves at the same time, it is necessary to adjust the valve head
clearance.This prevents problems with the valve bridges.

A-11020-000C1-A-01_EN

Fig.1 Intake/exhaust valve - Description of function
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Intake/exhaust valve

Inspection and maintenance 1/5

CONDITION "Before you disassemble the intake/exhaust valves, remove the valve rotator, cotter and valve spring.
Examine the valve seat for blowby and carbon bite-in. Grind the face of the seat if necessary.

PERSONNEL

EQUIPMENT
Drawing-out tool B 146673-92320
Valve spring detaching/attaching tool A 150633-92321
Valve spring detaching/attaching tool B 150633-92330
Bolt 150633-92351
Grinding compound 28210-000070
Grinding tool 150633-92700
Feeler gauge, (0.4 mm): intake 28312-400750

Feeler gauge

(

0.5 mm):

exhaust 28312-500750

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the intake/exhaust valves.

1. Disassembly

1. Align the valve spring tool B 4 to the four holes of the intake/exhaust valve.

2. Put the valve spring tool A 3 on the valve spring tool B. Lock the valve spring tools to the fuel valve
clamping bolt 5 with the drawing-out tool B 2.

3. Screw in the bolt 1, hold down the valve rotator and the valve spring, and remove the cotter key.

NOTICE

One intake/exhaust valve is locked with 2 cotters. Keep the cotters together as a pair and record the

number of the intake/exhaust valve. If you install different cotters, bad contact can cause damage to
the valve stem.

4. Turn the bolt in the opposite direction and release the compression of the valve spring.
6. Loosen the drawing-out tool B and remove all special tools.

6. Remove the valve rotator and the valve spring.

NOTICE

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

7. Remove the intake/exhaust valves. Do it carefully to prevent damage to the stem seal lip.

3-3R YANMAR
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Intake/exhaust valve
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A-11020-00002-A-01_EN

Fig.1 Intake/exhaust valve - Disassemble procedure
2. Inspection

1. Examine the intake/exhaust valves for sulfuric acid corrosion and bent stems. Measure the clearance
between the valve stem and the corresponding valve guide. If the clearance to the valve guide is more
than the wear limit, replace the valve or the valve guide. Replace the part that is more worn.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-
07(AW), 0000-104-07(EUP), 0000-300-07(Land engines)

2. Examine the valve head for high-temperature corrosion.

NOTICE

Carefully examine the valve head tip. If it becomes too thin, it can be damaged and pieces cause
secondary damage in the combustion chamber and the turbocharger. Adjust the valve head tip if
necessary. Do not grind the combustion surface side of the valve head to correct this.

3. Check the valve seat for blowby and carbon bite-in. Grind the face of the seat if necessary.
Valve seat grinding (paragraph 4)

4. Measure the dimensions of the valve seat. If the measurement is more than the wear limit, replace the
valve seat.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-
07(AW), 0000-104-07(EUP), 0000-300-07(Land engines)

5. Examine the valve springs for cracks and corrosion.
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Intake/exhaust valve
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3. Assembly

1. Install the intake/exhaust valve to the valve guide. Do it carefully to prevent damage to the stem seal lip.

NOTICE

Make sure that you install the correct valves. The intake valves and the exhaust valves look almost the
same, but they are made of different materials. Look at the identification mark.

Marking

Intake valve: 1H37S12 S
Exhaust valve: 180AH3 E

{Nimonic)

Date of manufacturing

A-11020-00003-A-01_EN

Fig.2 Identification marks for the intake and exhaust valves

2. Install the valve spring and use the collar of the valve guide as a guide. Put the valve rotator on top of
the valve spring.

3. Align the valve spring tool B 4 to the four holes of the intake/exhaust valve.

4. Lock the valve spring tool tool A to the fuel valve clamping bolt with the drawing-out tool B.

5. Turn the bolt, hold down the valve rotator and the valve spring, and install the cotter.

NOTICE

Each intake/exhaust valve is locked with 2 cotters. Install the same pair of cotters to the same valve
when you assemble the parts again. If you install different cotters, bad contact can cause damage to
the valve stem.

6. Turn the bolt in the opposite direction and release the compression of the valve spring.

7. Loosen the drawing-out tool B and remove all special tools.
4. Adjust

1. Grinding the intake/exhaust valves

1 -

4-

5.

Measure these dimensions:

- The thickness of the intake/exhaust valve

- The width of the seat

- The contact diameter on the valve seat.

If the measurement is more than the wear limit, replace the part.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-
07(AW), 0000-104-07(EUP), 0000-300-07(Land engines)

Do the initial valve grinding sooner than specified in the Table of Periodic Checks in "Precautions
before maintenance". Compare the measurements with the wear limits and decide on the
subsequent servicing intervals.

Measure the clearance between the valve guide and the stem. Replace with new parts if necessary.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-
07(AW), 0000-104-07(EUP), 0000-300-07(Land engines)

Install the holder A 2, the holder B 3 and the grinding tool 4 lightly with bolts to the poppet of the
intake/exhaust valve.

Make sure that the diameter bolt 1 and the nut are not blocked.
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Intake/exhaust valve

6 - Tighten the outer nut of the diameter bolt by 1/4 turn.
7 - Install the holder A to the grinding tool with 2 bolts.

8 - Hold the holder B against the poppet of the intake/exhaust valve and install the holder to the
grinding tool 4 with 2 bolts.

9 - Loosen the outer nut 5 of the diameter bolt by 3/4 turn.

10 -Tighten the inner nut 6 of the diameter bolt by 3/4 turn from its seated position.
11 -Apply the correct quantity of grinding compound to the valve.

12 -Put the spring 7 into the stem of the intake/exhaust valve.

13 -Press the valve into the valve seat and twist. Move the valve vertically and twist it against the valve
seat. Repeat the motion.

14 -Do an oil grind.

v, 3 A-11020-00004-A-01_EN
Fig.3 Grinding the intake/exhaust valves
15 -If you repair a deep flaw on the face of the intake/exhaust valve seat, grind the valve at the angle
shown in the figure so that the outer circumference of the seat face aligns.

f 120°33
Intake valve seat
/\ 1 200+38 /\

Valve

120°.48
Exhaust valve seat

A-11020-00005-A-01_EN

Fig.4 Angle of the infake/exhaust valve seat
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2. Intake/exhaust valve head clearance

Adjust the valve head clearance until the 2 intake (or exhaust) valves are suppressed at the same time.
This is necessary to prevent problems with the valve bridge (such as unusual wear on the valve bridge
guide and the valve guide). Adjust the valve head clearance according to the procedures that follow.

1 - Turn the flywheel and move the relevant cylinder to the top dead center of the compression stroke.

NOTICE

Make sure that you do not move it to the top dead center of the valve overlap.

2 - Loosen the locknuts 1 and 3.
3 - Loosen the rocker arm adjusting screw 2.
4 - Loosen the valve bridge adjusting screw 4.

6 - Press down the center of the valve bridge. Hold it and gradually tighten the valve bridge adjusting
screw. Lock it to prevent movement.

6 - Tighten the locknut 3 securely.
7 - Put the rocker arm adjusting screw and the feeler gauge into the valve bridge clearance A.

8 - Gradually tighten the rocker arm adjusting screw. Make sure that there is enough space to easily
remove the clearance gauge.

9 - Tighten the locknut 1.

10 -Make sure that the feeler gauge can be removed easily.

NOTICE

The valve head clearance of an intake valve and an exhaust valve are different. Make sure that you
use the correct clearance.

Valve head clearance 0000-000-07(LW), 0000-100-07(AWV), 0000-104-07(EUP), 0000-300-
07(Land engines)

A-11020-00006-A-01_EN

Fig.5 Adjusting the valve head clearance

CONDITION
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CONDITION

SUPPLIES

SPARES

O-ring 150633-11800 2pc

SAFETY

Obey the instructions that follow when you adjust the valve seat.
1. Inspection

1. Examine the valve seat for blowby and carbon bite-in. Grind the seat if necessary.

The valve seat face has a stellite welding. When you correct a deep flaw, grind the valve seat with a
rough correction seat cutter (with grinder). (A seat cutter is available as an option.)

Fig.1 How to correct the valve seat (rough correction)

2. Examine the exhaust valve seat for water leaks on the mating parts. (If you find a water leak, replace
the valve seat with a new one.)

3. Measure the contact diameter of the valve seat. If it is more than the wear limit, replace the valve seat
with a new one.
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2. Disassembly

1. Do an arc-welding and make a padding around the whole seat face. Remove the valve seat. If you
cannot remove the exhaust valve seat easily because of the O-rings, weld an iron plate to the valve seat.
Put a round rod through the valve guide. Hit the round rod with a hammer to remove the valve seat.

Round rod

iy e Iron plate )

Wellding

A-11030-00001-A-01_EN

Fig.2 Removing the valve seat

3. Assembly

1. Examine the hole of the valve seat in the cylinder head. Examine the outer edge of the valve seat.
Repair all flaws, dents and burrs.

2. Measure the diameter of the new valve seat and the valve seat hole. Measure the interference.
Intake valve seat: 0.050 to 0.100 mm

Exhaust valve seat: 0.046 to 0.085 mm (@ A part)
:0.076 to 0.110 mm (@ B part)

B

2-11030-00003-A-01_EN

Fig.3 Measurement position of the valve seat hole

Increase the temperature of the whole cylinder head to between 40 °C and 60 °C. Steam cleaning is the
best method.

3.

Decrease the temperature of the valve seat with liquid carbon dioxide. If liquid carbon dioxide is not

available, make a mixture of dry ice (a piece of 10 kg) and alcohol (1.5 2). Soak the valve seat in this
mixture for 1 hour or more.

NOTICE

Decrease the temperature of the exhaust valve seat with the O-ring installed. Do not use liquid nitrogen.

Liquid nitrogen causes the O-rings to become hard and break when you put the valve seat in the
cylinder head.
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5. Apply seizure inhibitor liquid (spray) 1 and silicone-based liquid packing (ThreeBond 1211 or equivalent)
2 to the valve seat hole. Do it immediately before you put the exhaust valve seat into the hole.

A-11030-00004-A-01 EN

Fig.4 Press-fitting the exhaust valve seat
6. Use the intake valve (or exhaust valve) as a guide and quickly put the valve seat 3 into its hole.

NOTICE

Be careful that you do not tilt the valve seat. Apply pressure to the valve seat for 1 to 2 minutes and
make sure that it is correctly seated in the hole.

i
A-11030-00005-R-01_EN

Fig.5 Press-fitting the valve seat

CONDITION "Bo a test on the exhaust valve seat with water pressure of 0.75 MPa. There must be no water leaks.
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Valve guide

Replacement 172

CONDITION

Bar (see Fig. 1)
SUPPLIES

SPARES

SAFETY

The valve guide is shrink-fitted and installed with a stem seal, obey the instructions that follow when you do
replacement of the valve seat.

1. Measure the clearance between the valve guide and the valve stem. Replace the valve guide or the valve
if the measurement is more than the wear limit.

Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW), 0000-104-07(EUP), 0000-
300-07(Land engines)

2. Replace the stem seal each time you do a servicing of the valves.

3. Hit the intake/exhaust valve guide with a stepped bar 1 and remove the valve guide from the valve side.

N

228

J

A-11040-00001-A-01_EN

Fig.1 Removing the valve guide

4. Decrease the temperature of the valve guide in liquid nitrogen or liquid carbon dioxide. Press-fit it.
For installation, hold the flange part of the valve guide and insert it.

Interference: 0.001 mm to 0.032 mm

5. Install the stem seal with a jig (Fig. 2).
This prevents damage to the stem seal lip.
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Valve guide

Replacement 2/2

Insertion tool A

Insertion tool B

Stem seal

Inhaust /exhaust valve guide

A-11040-00002-A-01_EN

Fig.2 Install the stem seal with a jig

CONDITION

YANMAR
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Inspection and maintenance 11

CONDITION

SUPPLIES

SPARES

SAFETY

The valve bridge guide is shrink-fitted into the cylinder head, obey the instructions that follow when you do
maintenance of the valve bridge guide.

1. Measure the clearance between the valve bridge and valve bridge guide. If the clearance is more than the
wear limit, replace the valve bridge or the valve guide. Replace the part that is more worn.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW),
0000-104-07(EUP), 0000-300-07(Land engines)

2. Decrease the temperature of the valve bridge guide in liquid nitrogen or liquid carbon dioxide.

NOTICE

Too much clearance between the valve bridge and the valve bridge guide can cause the valve bridge to
fall while the valves are in operation. This can cause a malfunction in the valves and uneven wear in the
valve guide.

A-11050-00001-A-01 EN

Fig.1 Press-fit the valve bridge guide

CONDITION
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CONDITION “Incorrect rotation of the valve rotator causes carbon bite-in on the valve seat part. This causes blowby at
the seat and decreases the service life of the valve and valve seat. Disassemble and examine the valve
rotator at regular intervals.

When you remove the valve rotator without disassembling the cylinder head, set the piston to top dead
center of the compression stroke. This makes sure that the intake/exhaust valves do not fall down.

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you adjust the valve rotator.
1. Inspection

1. Remove the circlip 1.
2. Examine the mating parts of the ball in the ball bearing 4 for groove wear and corrosion.

3. Examine the mating parts of the inside body of the Belleville spring 3 and the outside of the spring
retainer 2 for wear and corrosion.

4. Examine the ball 6 for wear, deformation and corrosion.
5. Examine the coil spring 7 for wear and breakage.
6. Examine the mating parts of the ball in the groove of the body 5 and the coil spring for wear.

Examine the ball in the groove and how much it sticks out. If it sticks out more than the wear groove of
the Belleville spring, you can continue to use it. (There is a clearance A))

4%
5

2—/
1—/

A-11060-00001-A-01_EN

Fig.1 Valve rotator
2. Assembly

1. Replace parts that have corrosion or wear.

2. Install the coil spring, the ball, the ball bearing and the Belleville spring. Make sure that you install them
in the correct direction.

3. Make sure that there is a clearance A.

CONDITION

1R YANMAR
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Nozzle sleeve

Inspection and maintenance 1/2

CONDITION The nozzle sleeve is screwed into the cylinder head. Disassemble the nozzle sleeve with the special tools

at intervals of 4 years. Examine the water chamber side for corrosion. Clean the water chamber side.

Nozzle sleeve disassembling tool 146673-92250

SUPPLIES
SPARES

O-ring 24326-000400

Packing 150633-11870 1pc
SAFETY

Obey the instructions that follow when you adjust the nozzle sleeve.
1. Disassembly
1. Fit the nozzle sleeve tool 5 into the top groove of the nozzle sleeve 2.

2. Loosen the hexagon head 6 of the nozzle sleeve tool with a double-sided 36 mm wrench.

3. Remove the nozzle sleeve, the O-rings 1 and the packing 3 from the cylinder head 4.

A-1i070-0C0C01-A-01 EN

Fig.1 Disassembling the nozzle sleeve

2. Inspection

1. Check the following parts for corrosion, wear and flaws:
- The mating parts of the O-rings 2 on the cylinder head 1
- The face of the packing sheet 4
- The cooling water passage 3.

2. Check the water jacket for scale. Clean if necessary. Depending on the water quality, a lot of scale can
collect even in the water jacket of a freshwater-cooled engine. (Use YANMAR Unicon 146 to remove
scale from the water jacket. You can do this during an engine stop without opening the engine.)

3. Carefully look for cracks and corrosion.
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Nozzle sleeve

Inspection and maintenance 2/2

] A-11070-00002-A-01_EN

Fig.2 Inspecting the insertion part of the nozzle sleeve
3. Assembly

1. Replace the packing and the O-rings with new ones.
2. Apply lubricating oil to the thread of the nozzle sleeve and the packing seating face.
3. Tighten it to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-104-
07(EUP), 0000-300-07(Land engines)

4. Do a hydraulic test.

CONDITION Do a test on the nozzle sleeve with water pressure of 0.75 MPa. There must be no water leaks.
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Cylinder head

G6EY22W

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
- 2 750633-11210 HEAD, CYLINDER 6 6
1 3 150633-11030 HEAD, CYLINDER 6 6
2 3 150633-11080 SEAT, INTAKE VALVE 12 12
3 3 150633-11090 SEAT, EXHAUST VALVE 12 12
4 3 150633-11670 NOZZLE SLEEVE 6 6 For H.F.O.
5 3 150633-11800 O-RINGEXH.SEAT,LOWE 12 12
6 3 150633-11810 O-RINGEXH.SEAT,UPPE 12 12
7 3 150633-11870 PACKINGNOZZLE SLEEV 6 6
8 3 146673-11950 PLUG CYLINDER HEAD 18 18
9 3 150633-11950 PLUG M48 48 48
10 3 146673-11960 PACKING, PLUG 18 18
11 3 150633-11960 GASKET, 48 48 48
12 3 23876-010000 PLUG, RO1 36 36
13 3 23876-020000 PLUG, RO2 54 54
14 3 24326-000400 PACKING G40.0 12 12
15 2 150633-11110  INTAKE VALVE 12 12
16 2 150633-11120 EXHAUST VALVE 12 12
17 2 150633-11170 GUIDE,VALVE 24 24
18 2 150633-11360 STUD BOLT,ROCKR ARM 6 6
19 2 150633-11460 SPRINGVALVE OUTER 24 24
20 2 150633-11470 SPRING VALVE INNER 24 24
21 2 150633-11550 BRIDGE GUIDE 12 12
22 2 150633-11600 VALVE ROTATOR 24 24
23 3 150633-11700 SPRING, ROTATOR 24 24
24 3 150633-11710 SPRING, COIL 168 168
25 3 150633-11720 CIRCLIP, ROTATOR 24 24
26 3 150633-11730 LACE, BALL ROTATOR 24 24
27 3 150633-11740 BALL, STEEL 168 168
28 2 150633-11620 SEAL, VALVE STEM 12 12
29 2 150633-11640 SEAL, VALVE STEM 12 12
30 2 146673-11750 PIN, CONNECTING 6 6
31 2 150633-11880 FIXING PLATE,FO 6 6
32 2 150633-11970 COTTER,STEM 16 48 48
34 2 137600-53091 PACKING 6 6
3% 2 133670-54300 STUD, M10X35 12 12
36 2  22137-200000 WASHER, 20 12 12
37 2 23414-210000 GASKET, 21X 1.0 6 6
38 2 23894-040002 PLUG G 12 6 6
39 2 26216-120352 STUD,BOLT 12X 35 12 12
40 2  26232-202002 STUD,BOLT 20 X 200 6 6
41 2 26450-100452 BOLT, 10X 45 12 12
42 2 26706-100002 NUT, 10 12 12
43 2 26706-120002 NUT, 12 12 12
4 2 150633-11270 NUT, 20 12 12
45 2 23887-120002 PLUG12 6 6
46 2 23414120000 GASKET, 12X1.0 6 6
47 2 146673-11622 SPACER, NOZZLE 6 6
48 2 150633-11850 RETAINER, SPACER 6 6
49 1 150633-12310 GASKET, CYLINDER OUT 6 6
4-2R YANMAR
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Valve arm ass'y and bonnet

14
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Valve arm ass'y and bonnet

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
- 1 750633-11130 ROCKER ARM 6 6
1 2 150633-11200 ROCKER ARM,INTAKE 6 6
2 2 147673-11220 BUSH 12 12
3 2 150633-11230 ADJUST SCREW 12 12
4 2 142613-11351 RETAINER, ROCKER ARM 12 12
5 2 138613-11390 RETAINER, ROCKER ARM 12 12
6 2  26772-180002 NUT, 18 12 12
7 2  27225-050060 PLUG 5X 6 24 24
8 2 150633-11210 ROCKER ARM,EXHAUST 6 6
9 2 150633-11240 SHAFT ASSY,ROCKER AR 6 6
10 3 150633-11250 SHAFT,ROCKER ARM 6 6
11 3  27225-060080 PLUG 6X 8 6 6
12 2 150633-11260 BRACKET,ROCKER ARM 6 6
13 2 22242-000450 RING 45 12 12
14 1 150633-11520 VALVE BRIDGE ASSY 12 12
15 2 150633-11510 BRIDGE VALVE 12 12
16 3 150633-11500 VALVE BRIDGE 12 12
17 3 134673-11530 SEAT, VALVE BRIDGE 12 12
18 3 151636-11540 SEAT, VALVE 12 12
19 2 151695-11580 SCREW, ADJUSTING 12 12
20 2  26772-160002 NUT, 16 12 12
21 1 150633-11300 BONNET ASSY 6 6
22 2 150633-11280 GASKET,BONNET 6 6
23 2 150633-11290 BONNET 6 6
24 1 150633-11320 PLUGBONNET 6 6
25 1 153605-11431 KNOB, ROCKER ARM 12 12
26 1 150633-11890 BOLT,BONNET 6 6
27 1 22137200000 WASHER, 20 12 12
28 1 22190-200003 WASHER, SEAL 20 12 12
29 1 22242-000200 RING, 20 12 12
30 1 24311-001250 PACKING, P125.0 6 6
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Indicator valve

A-11032-00001-A-01_EN
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LV Part No. Part name LW ALW Remarks
146623-15200 INDICATOR ASSY 6 6
146623-15210 BODY,INDICATOR COCK 6 6
146623-15220 VALVE,INDICATOR COCK 6 6
146623-15230 NUT,INDICATOR COCK 6 6
146623-15240 PLUGINDICATOR COCK 6 6
6 6
6 6
6 6

23414-180000 GASKET, 18 X 1.0
23414-120000 GASKET, 12X 1.0
138613-156170 COVER, BLIND

0 N OBRWN
= 2NN NNDN -
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Timing gear

Description of function 11

+ All driving gears and the idle gear are inside the gear case on the opposite side of the flywheel.

+ Only the governor gear is a bevel gear. All other gears are helical gears. All gears are made of carburized
and quenched alloy steel.

* The gear on the crankshaft operates the lubricating oil pump and the fuel feed pump driving gear directly,

and the cam gear through the idle gear. The idle gear is also connected to the 2 driving gears of the

cooling water pump (one for the high-temperature side and one for the low-temperature side).

The governor driving gear is tightened to the camshaft. Both are installed to the camshaft.

Camshaft drive gear

Governor drive bevel gear

Cooling water pump

ldle gear (high-temp. side) drive gear

Cooling water pump
(low-temp. side) drive gear

Crank shaft gear
(timing)

Crank shaft gear
{pump drive)

Lubricating oil pump drive gear/ .

Fig.1 Timing gear - Description of function

Fuel feed pump drive gear

A-14010-00001-A-01_EN
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Timing gear

Inspection and maintenance 1/5

CONDITION “Periodical inspections table 0000-000-08(M.D.O.), 0000-001-08(H.F.O.), 0000-100-08(AW), 0000-300-
08(Land engines)

SUPPLIES

SPARES

SAFETY

Examine the tooth surfaces and backlash of all gears according to the periodical inspections table.
If you find pitting wear, plucking, hair cracks or other damage, obey the instructions that follow.

1. Disassembly
1. Preparing the timing gear disassembly
1 - Remove the governor and governor drive unit.

2 - Remove the cooling water pump, fuel feed pump, lubricating oil pump and fuel filter together with
its mount.

3 - Remove the gear housing.

NOTICE

Be careful that you do not drop the gear housing 1. Lift the gear housing up with a rope.

4 - The gear housing is positioned with 2 knock pins 2. Lift it with the hydraulic jack and the M12 bolts.
Remove the 2 knock pins.

7

|
A-14010-00002-A-01_EN

Fig.1 Preparing the timing gear disassembly
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Timing gear

Inspection and maintenance 2/5

2. Idle gear
1 - Loosen the bolts 1 on the retainer plate. Remove the retainer plate 2.

2 - Remove the idle gear 3 together with the shaft bearing 4.

3 - Remove the idle gear shaft 5.

Fig.2 Disassembling the idle gears .
3. Camshaft gear

1 - Loosen the bolts 1 of the camshaft gear. Remove the governor driving gear 2.

2 - Remove the camshaft gear 3.

|
— | '
A-14010-00004-A-01_EN

Fig.3 Disassembling the camshaft gear
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4. Crankshaft gear

1 - Drill a hole 1 below the bottom land of the gear.

2 - Drive a chisel 2 into the hole.

3 - Remove the crankshaft gear. Do not use this crankshaft gear again.

s
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2. Inspection
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Fig.4 Disassembling the crankshaft gear

1. Examine the idle gear bearing and the mounting shaft for seizure and uneven wear.

2. Measure the dimensions of the idle gear bearing and the mounting shaft.

If the bearing clearance is more than the permitted value, replace the bearing or the mounting shaft.

3. Examine the tooth surface for good contact, damage and wear.

4. Examine the back of the idle gear retainer for uneven contact and damage.
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Timing gear

3. Assembly

1. Camshaft gear

1 - Align the camshaft gear 3 with the straight pin 4 and the mating socket. Install the camshaft gear 3
to the camshaft.

2 - Align the governor drive gear 2 with the mating socket of the camshaft gear and install it.

Make sure that the mating surfaces (the pin and the mating socket) of the camshaft gear and the
governor driving gear are free from lubricating oil and other unwanted material.

3 - Apply seizure inhibitor (ThreeBond 1910 or equivalent) to the bearing surface and the thread of the
camshaft gear bolt 1.

4 - Tighten it to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-
300-07(Land engines)

!
—~ ! ,
2-14010-00006-A-01_EN

Fig.5 Camshaft gear assembly
2. Crankshaft gear

1 - Put the crankshaft gear 1 in an oil bath of approximately 150 °C to 190 °C. Soak it for approximately
60 minutes.

2 - Quickly install the crankshaft gear to the crankshaft. Align it with the positioning pin 2.

Do not increase the temperature of the crank gear with a gas burner. Too much temperature causes
deformation and weakens its material and strength. Use the oil bath instead.

3 - Remove the positioning pin 2.

A-14010-00007-A-01 EN

Fig.6 Crankshaft gear assembly
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3. Idle gear
1 - Align the idle gear shaft 5 with the mating hole of the cylinder block and install it.

2 - Align the match mark of the idle gear 3 with the match marks of the crankshaft gear 7 and the
camshaft gear 6. Install the idle gear 3.

3 - Install the retainer plate 2.

4 - Tighten the mounting bolt 1 to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-
300-07(Land engines)
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Fig.7 Idle gear assembly

CONDITION “Standard clearance at installation 0000-000-07(L\Wv), 0000-100-07(AW), 0000-300-07(Land engines)
Inspection of tooth contact and backlash
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Camshaft

Description of function 11

* The camshaft is an integrated structure with an intake cam, an exhaust cam and a fuel pump cam. The
required space to remove the camshatft is shorter than in previous models of the engine. The camshaft
is divided into 2 parts. The breaks are between cylinders No. 3 and No. 4. Reamer bolts attach each part.
This allows easy disassembly and assembly in confined spaces.

* The cams and bearing faces are induction-hardened and very wear-resistant.

A-14020-00001-A-01_EN

Fig.1 Camshaft - Description of function
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CONDITION “Examine the timing gear 1401-000-02

SUPPLIES

lent)
SPARES

SAFETY

A CAUTION

Put on protective gloves when you disassemble or assemble the camshaft.
If your hands move over the edge of the cam, you can cut yourself.

Obey the instructions that follow when you adjust the camshaft according to the periodical inspections table.
1. Disassembly

1. Remove these parts before you disassemble the camshaft:
1 - Bonnet
2 - Rocker shaft pedestal
3 - Push rod
4 - Fuelinjection pipe joint
6 - Fuelinjection pump
6 - Fuel injection pump drive unit
7 - Intake/exhaust swing arm
Removing instructions 1403-000-02
8 - Governor
9 - Governor drive unit
10 -Idle gear
11 -Governor drive bevel gear 1
12 -Camshaft gear 2
How to disassemble the timing gear 1401-000-02, paragraph 1

2. Loosen the thrust bearing mounting bolt 3. Remove the camshaft thrust bearing 5 together with the
Belleville spring 4.

3. Remove the camshaft 6 to the front side (the opposite side of the flywheel).

If the engine room does not have sufficient space to remove the camshatft:
- Remove the U-nut 8 that connects the cylinders No. 3 and No. 4.
- Pull the camshaft out to the front side (the opposite side of the flywheel).

YANMAR



GEY22W 1402-000-02-00

Inspection and maintenance 23

Camshaft

2. Inspection

1. Look for flaws and unusual wear on the fuel pump cam, intake and exhaust cams and bearings.

2. Measure the dimensions of the camshaft bearing parts and the bearings. Measure the clearance
between each bearing and the shaft.

3. Replace the camshaft or the camshaft bearing with a new one if:
- The wear on the camshatft or the camshaft bearing is more than the wear limits.
- The surfaces of the fuel pump cam and the intake and exhaust cams have unusual wear or damage.
Replace the part that is more worn.

4. Check the thrust bearing for lopsided contact and other damage.
Standard clearance at installation 0000-000-07 (L), 0000-100-07(AW), 0000-300-07(Land engines)
3. Assembly

1. Press-fitting the camshaft bearings

1 - Press-fit the camshaft 5 bearings into the camshaft bearing hole on the cylinder block. Use a jig
(jack).

4 1
Direction U

Retainer

Hydraulic
jack

Cam bearing

Oil hole

N )
\ \ —1Insertion tool
A
PN
| A-14020-00003-A-01_ EN

Fig.2 Press-fitting the camshaft bearings
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Camshaft
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NOTICE

When you press-fit a bearing on the camshaft, make sure that:
- The joint points up at an angle of 45°.
- The oil hole is mated with the oil hole in the camshaft.

2 - After you install the camshaft bearing, measure the inner diameter of the bearing.

2. Camshaft
1 - If you disassembled the camshaft into 2 parts, obey these instructions to re-assembile it.

1 - Make sure that the camshaft coupling surface is free from unwanted material or lubricating oil.

A-14020-00004-A-01_ EN

Fig.3 Camshaft assembly
2 - Align the machined groove A with the drilled hole B. Install the camshaft.

3 - Apply seizure inhibitor (ThreeBond 1910 or equivalent) to the thread and bearing surface.
4 - Tighten the U-nut 8 to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW),
0000-300-07(Land engines)

2 - Install the camshaft thrust bearing 3.
3 - Install the camshaft gear 2 and governor driving gear 1.

4 - Make sure that the clearances in the direction of the thrust bearing and the camshaft gear are the
specified values.

CONDITION “Standard clearance at installation 0000-000-07(L\Wv), 0000-100-07(AW), 0000-300-07(Land engines)
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Intake/exhaust swing arm

Description of function 11

* The valve mechanism (valve train) uses a swing arm system. The design of the swing arm system is
simple with no moving parts in the tappet guides.Thus the valve train has little inertial mass and superior
dynamic qualities.

* The roller pin is force-lubricated.

(0]

(0]

Push rod

Swing arm
Roller pin

A-14030-00001-A-C1_EN

Fig.1 Intake/exhaust swing arm - Description of function
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Intake/exhaust swing arm

Inspection and maintenance 1/2

CONDITION

SUPPLIES

lent)

SPARES

SAFETY

Examine the outer circumference of the roller of the intake/exhaust swing arm according to the periodical
inspections table. Look for damage and one-sided contact.
Obey the instructions that follow when you do maintenance of the intake/exhaust swing arm.

1. Disassembly

1. Remove the parts in this sequence:

1 - Bonnet

2 - Rocker shaft pedestal

3 - Push rod

Remove the cam case cover 3.

Remove the clamping bolt 2.

Remove the the swing arm shaft 6 together with the swing arm 5.

Remove the swing arm shaft circlips 4 with the circlip pliers

N

Remove the swing arm 5.

A-14030-000602-R-01_EN

Fig.1 Swing arm disassembly
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2. Inspection

1. Check if the roller turns easily or catches. Check the outer diameter for flaws and lopsided contact.
If you find a defect, replace the whole swing arm assembly.

2. Examine the push rod bearing for uneven wear and lopsided contact.

Measure the dimensions X of the swing arm shaft and the swing arm shaft bearing. If the
measurements are more than the wear limit, replace the swing arm shaft or the swing arm.

A-14030-00003-A-01_EN

Fig.2 Intake/exhaust swing arm
3. Check for deformed or missing collars in the clamping bolt holes of the swing arm shaft.

Replace with new ones if necessary.

Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-
07(AW), 0000-104-07(EUP), 0000-300-07(Land engines)

3. Assembly

1. When you install covers for the bolt holes on the swing arm shaft, the mating surface of the collars 1 is
on the right side seen from the operation side. Install the swing arm shaft.

2. When you install the swing arm shaft, make sure that the "R" match mark is on the right side. When you

install the clamping bolt, make sure that the "L" match mark on the left side. The right side has no match
mark.

9
9

l I A-14030-00004-A-01 EN

Fig.3 Location of the match mark
3. Tighten the tightening bolts to the specified torque.

NOTICE

A mistake during installation can cause blockage of the lubricating oil passage. This causes seizure on
the swing arm shaft and the roller pins.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-104-
07(EUP), 0000-300-07(Land engines)

4. Install the push rod.
5. Install the rocker shaft pedestal.

6. Adjust the intake/exhaust valve head clearance. 1102-000-02

CONDITION “Standard clearance at installation 0000-000-07(LW), 0000-100-07(AW), 0000-104-07(EUP), 0000-300-
07(Land engines)
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No LV Part No. Part name LW ALW Remarks
1 1 150633-14550 GEAR CMP, CAM IDLE 1 1
2 2 150633-14520 BUSH,CAM IDLE 1 1
3 2 150633-14530 GEAR, CAM IDLE 1 1
4 1 150633-14570 PLATE, CAM IDLE 1 1
5 1 150633-14580 MOUNT,CAM IDLE 1 1
6 1 147673-14820 BOLT, CAM IDLE 6 6
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Camshaft
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No LV Part No. Part name LW ALW Remarks
1 2 150633-14150 CAMSHAFT XL,OFW 1 1
2 2 150633-14160 CAMSHAFT XL,SFW 1 1
3 2 153605-14730 BOLT, REAMER 8 8
4 2  26356-140002 U-NUT, 14 8 8
5 1 150633-14100 GEAR, CAMSHAFT 1 1
6 1 150633-14170 GEAR, GOV.DRIVE 1 NZ (900,1000min™")
6A 1 150633-14180 GEAR, GOV.DRIVE 1 NZ (720,750min™")
6B 1 150633-14190 GEAR, GOV.DRIVE 1 UG8 (900,1000min™")
6C 1 150633-14170 GEAR, GOV.DRIVE 1 UG8 (720,750min™)
7 1 150633-14810 BOLT, CAM GEAR 10 10
8 1 22312-120250 PIN, 12X 25 1 1
9 2 150633-14280 SHAFT ASSY,SWING ARM 6 6
10 3 150633-14270 SHAFT,SWING ARM 6 6
11 3  24190-100001 BALL, 5/16 6 6
12 2 150633-14310 SWING ARM ASSY 12 12
13 3 150633-14200 ROLLER,SWING ARM 12 12
14 3 150633-14230 PIN,SWING ARM 12 12
15 3 150633-14250 SWING ARM 12 12
16 3 137600-14270 SCREW 12 12
17 3 24190100001 BALL, 5/16 24 24
18 2 150633-14350 BOLT,SWING ARM SHAFT 6 6
19 2 24550-018120 BEARING, 18 X 12 12 12
20 2  26152-160452 BOLT, 16 X 45 6 6
21 1 150633-14400 PUSH ROD ASSY 12 12
22 2 150633-14410 PUSH ROD 12 12
23 2 151605-14410 SEAT, PUSH ROD UPPER 12 12
24 2 151605-14430 SEAT, PUSH ROD LOWER 12 12
25 1 22242-000500 RING, 50 24 24
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Air cooler

Description of function 11

* The cooler is a box structure with plate fins. It is also a mount for the turbocharger.

* The turbocharger and the air cooler are installed on the opposite side of the flywheel. The core can be
removed from the engine without removing the air cooler.

* The air cooler quickly becomes dirty on the cooling water side and the air side. Clean it at regular
intervals. Consider the operating conditions and the performance deterioration.

—==> Low-temperature water
—=afly | High-temperature water
T Air

A-18010-00001-A-01_EN

Fig.1 Air cooler - Description of function
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Inspection and maintenance 1/3

Air cooler

CONDITION

Drawing-out tool A 150633-92800 1pc
Drawing-out tool B 150633-92810 1pc
Drawing-out tool C 150633-92820 1pc
Drawing-out tool D 150633-92830 1pc
Drawing-out tool E 150633-92840 1pc
Eye bolt (M12) 26610-120002 2 pc
Jack bolt 26206-121104 2 pc
Bolt 10 x 40 26206-100402 2 pc
Bolt 12 x 40 26206-120402 8 pc

SUPPLIES

Neos Co., Ltd.: Neos One-1 or equivalent
Oshima Kogyo Co., Ltd.: PYROSIN IN

COLOR G2
SPARES
Seal packing 150633-18730 1pc
Casing packing 150633-18960 1pc
SAFETY

Obey the instructions that follow when you adjust the air cooler.
1. Disassembly

1. Remove these parts on the cooling water outlet side:
- The cooling water pipe
- The bypass valve
- The air-bleed pipe
- The drain pipe.

2. Remove these parts on the operation side:
- The seal flange 1
- The seal packing 2
- The seal plate 3.

N Operation side

/\ \& //>\}\

I
A-18010-00002-A-01_EN

Fig.1 Charge air cooler
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Inspection and maintenance 23

© N o o

. Screw the bolt 4 into the thread for drawing-out of the tube seat on the non-operation side. Lift it with

the hydraulic jack. Pull it out for 75 mm or more.

Install the drawing-out tools A and B to the cooler casing. Install the drawing-out tool C to the drawing-
out tools A and B.

Install the drawing-out tool E to the cooler cover. Install the eye bolt 5 to the drawing-out tool E.
Pull the core out of the cooler, until it is approximately 450 mm out. Use a wire and a chain block lifter.
Put tool D on tools A and B. This prevents the core from tilting or falling.

Install two eye bolts in the screw holes on the top of the core. Lift the core.

NOTICE

The mass of the core is 150kg. DO NOT lift the core with only one eye bolt.

2-18010-00003-A-01_EN

Fig.2 Drawing out the core

2. Inspection

1.
2,

Clean the plate-fin on the air side of the air cooler with steam or soak it in a cleaning fluid.
These products or their equivalent are appropriate cleaning fluids:

NEOS Co., Ltd.: NEOS One-1

Kurita Water Industries Ltd.: Emocon 1E-55

3. Blow away the cleaning fluid with compressed air.

4. Clean the plate-fin with water.

5. Remove the cover on the cooling water inlet/outlet side. Remove the cover on the water return

(flushback) side.

. Wash the cooling water side and clean it with a long-handled brush.

Examine the coating on the inner surface of the intake air duct and side covers. If the coating is
damaged, apply new coating.

Look for clogged drain holes.

Look for clogged air vent holes.

YANMAR
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Inspection and maintenance 33

3. Assembly

1. Replace the packing and the O-rings with new ones.
2. Examine the coating on the inner surface of the charge air passage of the air cooler body.
3. Ifthe coating is damaged, apply this paint:

+ Heat-resistant silicone paint
* Oshima Kogyo: PYROSIN IN COLOR G2 or equivalent

Apply lubricating oil to the bottom lib inside the cooler casing.
Install the drawing-out tools A and B to the cooler casing.
Install the drawing-out tool C to the drawing-out tools A and B.

Install the casing packing 6 to the core.

© N o o &

Install two eye bolts 5 in the screw holes on the top of the core.

9. Put the drawing-out tool D on the drawing-out tools A and B.

10.Push the core into the cooler body. Push it until you cannot push it more.

11.Install the drawing-out tool E to the header flange.

12.Attach the eye bolt again.

13.Push the core into the cooler, until it is approximately 75 mm out. Use a wire and a chain block lifter.
14.Remove the drawing-out tools A, B, C and D.

15.Push the core fully into the cooler.

16.Tighten the mounting bolt.

17.Install the seal plate 3. Make sure that you can see the match mark. (It must point to the operation side.)
18.Equally apply liquid packing to the back of the seal plate.

19.Install the seal packing 2. Make sure that it is not twisted.

20.Install the seal flange 1.

Non-operation side \\\j
= b o
.

Operation sidde

o ~3F

Match mark

\\1
R

P

. !
.

~ ez

N

e MR

N

N\ N I}
A-18010-00004-A-01_EN

Fig.3 Charge air cooler

CONDITION "Check for water and oil leaks during operation.
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Exhaust manifold

Description of function 11

* The exhaust manifolds are made of cast-iron. The exhaust gas is collected by two manifolds, each fed
by 3 cylinders matching the turbocharging system, and guided to the turbocharger. The exhaust
manifolds have expansion joints to allow for thermal expansion.

* The exhaust manifold cover has 3 parts. It is installed to the cylinder block and cooling water connecting
duct. The cover is box-shaped and filled with glass wool. This is protection against fire.

+ When you disassemble, lift the exhaust manifold cover with a lifting eye bolt and a chain block lifter.

/—TUFbOCharger

Sway brace

Exhaust manifold cover.

Exhaust manifold L
Expansion joint

A-18020-00001-A-01_EN

Fig.1 Exhaust manifold - Description of function
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CONDITION
PERSONNEL

EQUIPMENT

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you adjust the exhaust manifold.
1. Disassembly

1. Lift the exhaust manifold cover by the lifting eye bolts. Use a chain block lifter or an equivalent device.
Remove the cover in the numerical sequence.

Fig.1 Exhaust manifold cover disassembly
2. Loosen the bolt 4 that connects the exhaust connecting pipe with the expansion joint and exhaust
manifold.

While you disassemble, make sure that the sway brace and all tightening bolts are tight.

The bolts and nuts of the exhaust manifold, the expansion joint and the sway brace are made of
stainless steel. Make sure that you do not use other bolts or nuts.

Remove the expansion joint 1.
Remove the sway brace 5.

Remove the bolt 3 that connects the exhaust manifold and the cylinder head.

o o o

Remove the exhaust manifold 2.

1

A-18020-00003-A-01_EN

Fig.2 Exhaust manifold disassembly
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Exhaust manifold

Inspection and maintenance 23

2. Assembly

1. Extend the expansion joints to 90 mm. This absorbs the expansion caused by the high temperature of
the manifold.

2. Install the expansion joints to the exhaust manifold. Make sure that you install them in the correct
direction. Look at the stamp mark on the flange of the expansion joints.

90mm

|

=

’—\ P‘lll
‘\_// /’ I
Y T :’/
LAl
- 1LID
I

Gas flow

by

(i
=

A-18020-00004-A-01_EN

Fig.3 Expansion joint match mark

NOTICE

If you install the expansion joint in the incorrect direction, carbon collects inside the clearances. The
part will break in a short time.

3. Apply seizure inhibitor to all bolts and nuts.

4. Tighten all bolts and nuts.
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Exhaust manifold

6. There is a fire-proof cover (lagging) at the locations shown in Fig. 4.

+ Expansion joint on the turbocharger inlet side 1

* Flange of the exhaust connection pipe on the turbocharger inlet 2

* Thermometer sensor 3

* Flange of the exhaust connection pipe on the turbocharger outlet 4
+ Support of the exhaust connection pipe on the turbocharger outlet 5
* Flange of the intake connection pipe on the turbocharger outlet 6

+ Connection of the turbine cleaning on the turbocharger 7

+ Degital thermometer on the turbocharger inlet 8

A-18020-03005-R-01_EN

Fig.4 Fire-proof cover of the exhaust manifold
6. Lock the mating surfaces by sewing the cover or with a wire.

+ Itis prohibited to use asbestos as cover material.

7. Install the cover of the exhaust manifold.

CONDITION

YANMAR
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Turbocharger

Description of function 11

* This exhaust gas turbine turbocharger is a high-performance, air-cooled radial model. It is installed on
the opposite side of the flywheel. The lubricating oil system of the engine lubricates and decreases the
temperature of the turbocharger bearing by force-lubrication.

» For disassembly and maintenance of the turbocharger, refer to the operation manual.

+ When you remove the turbocharger, put the cover on the air cooler body. This keeps unwanted material
out of the intake air chamber and the lubricating oil passage.

Turbocharger

Exhaust manifold

Air cooler

A-18030-00001-A-01_ EN
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Turbocharger .
Cleaning 17

CONDITION “When the compressor of the turbocharger is dirty, the exhaust temperature increases. This shortens the
service life of the fuel injection valves and exhaust valves. Clean the compressor at regular intervals.

PERSONNEL

EQUIPMENT

Blower cleaning mechanism 153602-92900
SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you clean the compressor.

1. Cleaning of the compressor

Operate the engine at approximately the rated load.

Open the drain cock of the boost air chamber.

Fill cleaning water into a hand pump 1. (approximately 0.4 2)

Connect the cleaning hose 2 to the filler 3 of the turbocharger.

Slowly fill in the cleaning water (take 10 seconds).

Wait 10 minutes or more and do the cleaning again. (Repeat a maximum of 3 times.)

. After cleaning the compressor, close the drain cock and attach the cap 4 on the filler plug.
. Operate the engine under load for 10 to 15 minutes or more. This makes the engine dry.

NOTICE

+ If the intake air pressure does not go back to its normal value, disassemble the turbocharger and

clean it.

+ Always use freshwater. Do not use seawater because it causes corrosion. Do not use cleaning water
with coolant. The coolant particles can collect and contaminate the part.

* Do not clean the compressor immediately before you stop the engine. It can cause rust.

® N @R W

; 3 2 1
G
i i 4 ]
'

A-18030-00002-A-01_ EN

Fig.1 Cleaning the compressor of the turbocharger

CONDITION "Record the effect of the cleaning. Measure the intake air pressure and the exhaust air temperature before
and after the cleaning. Do it at identical power levels (e.g. 75 % or 100 %).
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Turbocharger

Cleaning 13

CONDITION “When the engine operates on heavy fuel oil, particles and sediment collect at the nozzle ring and turbine
wheel. Because the pressure of the intake air increases, the engine performance decreases.

Clean the turbocharger turbine at regular intervals. Refer to the operation manual of the turbocharger.

SUPPLIES

SPARES

SAFETY

During turbine water cleaning, water is blown (by thermal shock) against the rotor blades and removes buildup.
Obey the instructions that follow when you clean the turbine.

1. Cleaning the turbine (TPS48, TPS52)

1. Cleaning intervals

The maximum interval is 200 hours, but short intervals of 50 hours can be necessary.
Carefully monitor the quantity of particles, the engine performance and the result of your cleaning.
You can also increase the pressure of the intake air to decrease the quantity of particles.

?

A-18030-C0002-A-01_EN

Fig.1 Cleaning the turbine

2. Cleaning procedure

1 - Connect the pipes for these parts to the turbine housing 7:
- Control valve 2
- T-joint of the compression gauge 3
- Flexible hose 4
- Cleaning water pipe 5
- Shut-off valve 6.

2 - Close the control valve and the shut-off valve.

3 - Connect the distilled water pipe 1 to the control valve.

4 - Set the temperature of the turbine inlet exhaust gas between 400 °C and 450 °C.
5 - Wait for approximately 10 minutes.

6 - Open the control valve. Set the water pressure (gauge pressure) between 0.25 MPa and 0.45 MPa.

3-9R YAaNMAR
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Turbocharger

Cleaning 213

7 - Open the shut-off valve for 30 seconds. Then close it.

8 - Wait approximately 3 minutes until the ejected water is dry.
9 - Repeat steps 8 and 9 three times.

10 -Close the shut-off valve and the control valve.

11 -Operate the engine at the same output for approximately 10 minutes to make the turbocharger dry.
Then slowly increase the engine output.

12 -If you find vibrations of the turbocharger that were not there before the cleaning, do the cleaning
again.

13 -Remove the flexible hose.

NOTICE

+ After cleaning, run the engine for 30 minutes or more.

* Do not clean the compressor immediately before you stop the engine. It can cause rust.

* You cannot remove hardened contamination with this method. Clean at regular intervals to
prevent hardened contamination.

2. Cleaning the turbine (A130, A135)

1. Cleaning intervals

The maximum interval is 200 hours, but short intervals of 50 hours can be necessary.
Carefully monitor the quantity of particles, the engine performance and the result of your cleaning.
You can also increase the pressure of the intake air to decrease the quantity of particles.

Exhaust pipe

Drain pipe

Description of symbols:
1 - Cleaning water

2 - Control valve
3 - Flow meter

4 - Flexible hose
5- Pipe

Snap joint 6 - Shut-off valve
7 - Drain valve

A-18030-01003-A-01_EN

Fig.1 Cleaning the turbine
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Turbocharger

Cleaning 33

2. Cleaning procedure
1 - Close the control valve 2 and the shut-off valve 6.

2 - Connect the distilled water pipe to the control valve.

3 - Set the temperature of the turbocharger inlet exhaust gas between 350 °C and 430 °C.
4 - Wait for approximately 10 minutes.

5 - Open the valve 7 of the exhaust port drain pipe.

6 - Open the control valve for one-eighth turn. Preventing the exhaust gas from flowing back with
freshwater, fully open 2 shut-off valves.

7 - Set the flowing quantity between 4 ¢/min and 5.5 2/min with the control valve. After pouring water
for 10 minutes, close the shut-off valve and the control valve.

8 - Operate the engine at the same output for approximately 30 minutes to make the turbocharger dry.
Then slowly increase the engine output.

9 - If you find vibrations of the turbocharger that were not there before the cleaning, do the cleaning
again.

10 -Remove the flexible hose 4.

Exhaust gas inlet tem Permissible temp. Flowin Pourin
Type of 9 P- for exhaust gas inlet "9 9
at turbocharger, quantity water time
turbocharger before cleaning (°C) at turbocharger, (@/min) (min)
9 during cleaning (°C)
A130 4.0
350 to0 430 530 10

A135 5.5

NOTICE

» During cleaning, the temperature of the turbocharger inlet exhaust gas can increase by about
100 °C. When you adjust the temperature before cleaning, think about temperature increasing.
It is necessary to make sure that temperature at the turbocharger inlet is not higher than the
permitted temperature.
If the temperature is more than permitted, stop cleaning. Adjust the temperature of the
turbocharger inlet exhaust gas, and do the cleaning again from the procedure 4.

+ Always use freshwater. Do not use seawater because it causes corrosion. Do not use cleaning
water with coolant. The coolant particles can collect and contaminate the part.

+ After cleaning, run the engine for 30 minutes or more.

* Do not clean the turbine immediately before you stop the engine. It can cause rust.

* You cannot remove hardened contamination with this method. Clean at regular intervals to
prevent hardened contamination.

CONDITION "Check the result of the cleaning. Measure the intake air pressure and the exhaust air temperature before
and after the cleaning. Do it at identical power levels (e.g. 75 % or 100 %). Record the result.
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Air cooler
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No LV Part No. Part name LW ALW Remarks
- 1 750633-18312 AIR COOLER ASSY 1 1
1 2 150633-18060 CORE AIR COOLER 1 1
2 3 150633-18520 SEAT B, TUBE 1 1
3 3 150633-18530 SEAT A TUBE 1 1
4 3 150633-18540 SIDE PLATE,AIR COOLE 2 2
5 3 150633-18610 TUBE,AIR COOLER 180 180
6 3 150633-18620 FIN, PLAT 996 996
7 3 136606-18720 BOLT, COLLAR 10 10
8 3 151604-18720 BOLT, COLLAR 10 10
9 3 150633-18780 COVER A AIR COOLER 1 1
10 3 150633-18790 COVER B,AIR COOLER 1 1
1 3 150633-18930 PACKING A I/C 4 4
12 3 150633-18940 PACKINGB,I/C 1 1
13 3 150633-18950 PACKING C,I/C 1 1
14 3 22212-120000 WASHER, 12 32 32
15 3 26206-120752 BOLT, 12X 75 2 2
16 3 26206-121002 BOLT, 12 X100 2 2
17 3 26212-120352 STUD,BOLT 12X 35 12 12
18 3 26706-120002 NUT, 12 32 32
19 2 150633-18090 CASING(I/C) 1 1
20 2 150633-18550 SEAL PLATE 1 1
21 2 150633-18561 FLANGE,SEAL 1 1
22 2 150633-18730 O-RINGI/C 1 1
23 2 150633-18961 PACKINGD,I/C 1 1
24 2 23221-490001 FLANGE, 49 1 1
25 2 23414-120000 GASKET, 12X 1.0 2 2
26 2 23414-130000 GASKET, 13X 1.0 2 2
27 2 23414-170000 GASKET, 17 X 1.0 3 3
28 2 23414-220000 GASKET, 22X 1.0 1 1
29 2 23428-510000 GASKET, 51 X 1.5 1 1
30 2 23884-120002 PLUG 12 2 2
31 2 23884-220002 PLUG 22 1 1
32 2 23894-020002 PLUG G 1/4 2 2
3 2 23894-030002 PLUG G 3/8 3 3
34 2 26152-160352 BOLT, 16 X 35 2 2
3 2 26206-120302 BOLT, 12X 30 14 14
36 2 26206-120352 BOLT, 12X 35 16 16
37 2 26206-121152 BOLT, 12 X 115 4 4
38 2 26453-080162 BOLT, 8 X 16 4 4
48 2 150633-18970 PACKINGE,I/IC 1 1
39 1 150633-18221 PACKINGI/C-BLOCK 1 1
40 1 150633-18310 COVER,AIR COOLER 1 1
41 1 147673-18330 BOLT, COVER SPACER A 6 6
42 1 150633-49350 PACKING(I/C IN) 1 1
43 1 150633-49420 PIPE,HCW I/C OUT 1 1
44 1 22137-120000 WASHER, 12 6 6
45 1 24316-000850 PACKING P 85.0 2 2
46 1 26206-120302 BOLT, 12X 30 7 7
47 1 26706-120002 NUT, 12 6 6
4R Yo NFAS
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Exhaust gas manifold
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G6EY22W

Exhaust gas manifold

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
1 1 147673-13250 GASKET 9 9
2 1 147673-13400 BOLT, M12X45 26 26
3 1 150633-13400 EXHAUST MANIFOLD 2 2
4 1 150633-13410 EXHAUST MANIFOLD 2 2
5 1 150633-13420 EXHAUST A MANIFOLD 1 1
6 1 150633-13430 EXHAUST B MANIFOLD 1 1
7 1 150633-13460 SUPPORT A (EXH 1 1
8 1 150633-13470 SUPPORT B (EXH 12 12
9 1 150633-13480 GASCKET (HEAD OUT 6 6
10 1 150633-13500 SUPPORT C, EXH 1 1
11 1 150633-13510 SUPPORT D, EXH 1 1
12 1 147673-13900 BELLOWS, EXHAUST 5 5
13 1 26206-120202 BOLT, 12X 20 2 2
14 1 26206-120252 BOLT, 12X 25 6 6
15 1 26293-140352 BOLT, 14 X 35 24 24
16 1 26703-120002 NUT, 12 38 38
17 1 45521-013670 BOLT, M12X50 10 10
18 1 147684-13210 GASKET 2

18 1 147673-13250 GASKET 2
19 1 150633-13560 EXHAUST MANIFOLD(UP 1

19 1 150633-13550 EXHAUST MANIFOLD(A13 1
20 1 147673-13250 GASKET 2 2
21 1 147673-13400 BOLT, M12X45 8 6
22 1 23414210000 GASKET, 21 X 1.0 4 4
23 1 23893-040002 PLUG, G 1/2 4 4
24 1 26703-120002 NUT, 12 16 16
25 1 45521-013670 BOLT, M12X50 8 10
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lllustrated parts data
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A-18039-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-13261 COVER, EXH.MANIFOLD 1 1

2 1 150633-13271 COVER, EXH.MANIFOLD 1 1

3 1 150633-13282 COVER, EXH.MANIFOLD 1

3A 1 150633-13581 COVER, EXH.MANIFOLD 1

4 1 150633-13292 COVER, EXH.MANIFOLD 1

4A 1 150633-13591 COVER, EXH.MANIFOLD 1

5 1 150633-13301 SUPPORT, EXH.COVER 7 7

6 1 150633-13360 SUPPORT B, EXH.COVER 1 1

7 1 150633-13390 SUPPORT E, EXH.COVER 1 1

8 1 26206-100202 BOLT, 10X 20 2 2

9 1 26206-120252 BOLT, 12X 25 28 28

10 1 26206-120252 BOLT, 12X 25 2 2

11 1 26206-120252 BOLT, 12X 25 4 4

12 1 26206-120502 BOLT, 12X 50 6 6

13 1 26206-120552 BOLT, 12X 55 2 2

14 1 22137-120000 WASHER, 12 42 42

15 1 22137-100000 WASHER, 10 2 2

- 1 26617-120002 BOLT, EYE 12 2 2
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Turbine
lllustrated parts data 17
1
No LV Part No. Part name LW ALW Remarks

150634-18300
150634-18340
150634-18012

TURBINE, TPS52F (HFO)
TPS52F (HFO)
A135 (HFO)

(880,990,1020 kW)
(1100,1180 kW)
(1300,1370 kW)

150634-18051
150634-18250

A130 (HFO)
TPS48F (HFO)

(880,970,1080 kW)
(660,745,800 kW)

3-9R
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lllustrated parts data 11

Turbine mount

2-18055-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-18121 MOUNTINGTPS52 1

1A 1 150633-18171 MOUNTING TPS48 1

2 1 150633-18130 SUPPORT, TPS52 1

2A 1 150633-18180 SUPPORT, TPS48 1

3 1 147883-18150 BOLT, FITTING 2 TPS52
3A 1 150633-18140 BOLT,FITTING 2 A135
3B 1 147684-18170 BOLT, FITTING 2 TPS48
3C 1 150633-18190 BOLT, FITTING 2 A130
4 1 24316-000240 PACKING, P 24.0 1 2

4A 1 24316-000210 PACKING, P 21.0 2

5 1 24316-000440 PACKING, P 44.0 1 2

5A 1 24316-000400 PACKING, P 40.0 2

6 1 26152-160402 BOLT, 16 X 40 2 2

7 1 26152-200802 BOLT, 20 X 80 2

7A 1 26152200902 BOLT, 20X 90

8 1 22113-100000 WASHER, 10 4 4
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1806-000-50-00

Air duct (TPS48)

G6EY22W

lllustrated parts data

11

A-18069-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-18250 AIR DUCT, T/C OUT 1
2 1 150633-18210 GASKET,I/C IN 2
3 1 147684-18230 GASKET, NON ASBESTOS 1
4 1 150633-18330 COVER,AIR DUCT 1
5 1 150633-18900 EXPANSION JOINT,SUC 1
6 1 22137-120000 WASHER, 12 3
7 1 23414210000 GASKET, 21 X 1.0 1
8 1 23894-040002 PLUG, G 1/2 1
9 1 26152-160402 BOLT, 16 X 40 4
10 1 26152-160552 BOLT, 16 X 55 4
11 1 26206-120202 BOLT, 12X 20 3
12 1 26206-120502 BOLT, 12X 50 4
13 1 26706-120002 NUT, 12 4
14 1 26732-160002 NUT, 16 4
3-3R Yiéallewvlaln



GEY22W 1807-000-50-00
lllustrated parts data 11

Air duct (TPS52)

A-18079-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-18200 AIR DUCT, TPS52 1

150633-18210 GASKET,I/C IN
150633-18321 COVER,AIR DUCT
147883-18390 GASKET, ASBESTOS 145
150633-18900 EXPANSION JOINT,SUC
22137-120000 WASHER, 12
23414210000 GASKET, 21 X 1.0
23894-040002 PLUG, G 1/2
26152-160402 BOLT, 16 X 40
26152-160552 BOLT, 16 X 55
26206-120202 BOLT, 12X 20
26732-160002 NUT, 16
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1808-000-50-00

Exhaust gas outlet pipe

lllustrated parts data

G6EY22W

11

15

A-18089-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-18861 PIPE,EXH.OQUTLET350A 1
1A 1 150634-18832 PIPE,EXH.T/C OUT350A 1
2 2 150633-18841 PIPE,EXH.OQUTLET350A 1
2A 2 150634-18812 PIPE,EXH.T/C OUT350A 1
3 2 150633-18851 MAT, GLASS 1
3A 2 150634-18822 MAT, GLASS 1
4 1 150633-18880 GASKET, T/C OUTLET 1
4A 1 150633-18870 GASKET, T/C OUTLET 1
5 1 22213-100000 WASHER, 10 12
5A 1 22213-080000 WASHER, 8 12
6 1 23414-140000 GASKET, 14 X 1.0 1 1
7 1 23414210000 GASKET, 21X 1.0 4 4
8 1 23414270000 GASKET, 27 X 1.0 1 1
9 1 23883-140002 PLUG 14 1 1
10 1 23893-040002 PLUG G 1/2 4 4
11 1 23893-060002 PLUG G 3/4 1 1
12 1 26703-100002 NUT, 10 12
12A 1 26703-080002 NUT, 8 12
13 1 23970-350001 BELLOWS, 350A 1
13A 1 23970-300001 BELLOWS, 300A 1
14 1 26111-220752 BOLT, 22X 75 12
14A 1 16111-200702 BOLT, 22X 70 12
15 1 26711-220002 NUT, 22 12
15A 1 26711-200002 NUT, 20 12
4R Yo NFAS



GEY22W 1809-000-50-00
lllustrated parts data 11

Boost air pressure pipe

® & & & -°

A-18059-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-12400 PIPE A,SUC
150633-12410 PIPE B,SUC
23414-120000 GASKET, 12X 1.0
23854-060000 BOLT, JOINT 6
43600-030772 VALVE, NEEDLE

g W N
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GEY22W 1810-000-50-00
lllustrated parts data 11

Blower washing pipe

A-181G5-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-18450 PIPE,BLOWER WASHING 1

150633-18460 PIPE,BLOWER WASHING
152696-59550 SUPPORT, 10X1
153602-92950 PLUG

23010-018000 CLAMP, HOSE 18
23414-160000 GASKET, 16 X 1.0
23854-100000 BOLT, JOINT 10
26206-120352 BOLT, 12X 35
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GEY22W 1811-000-50-00
lllustrated parts data 11

Blower washing tool (TPS)

A-18115-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 153602-92900 WASHER UNIT,BLOWER
153602-92910 SYRINGE

153602-92920 NIPPLE 1/4
23000-016000 CLAMP 16
23091-090650 TUBE 9X650
23010-018000 CLAMP 18
153602-92930 SOCKET
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GEY22W 1812-001-50-00

Insulation covering

lllustrated parts data 17

A-18129-03001-A-01_EN

=z
o

LV Part No. Part name LW ALW Remarks
150633-13770 COVER,FIREPROOF
150633-13750 COVER,FIREPROOF
150633-13810 COVER,FIREPROOF
150633-13760 COVER,FIREPROOF

150633-13800 COVER,FIREPROOF
150633-13790 COVER,FIREPROOF

150633-13780 COVER,FIREPROOF
147883-91900 INSULATOR
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GEY22W 1813-000-50-00

Turbine water filling pipe

lllustrated parts data 17

A-18135-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-18470 PIPE, T/C CLEANING 1
1A 1 150633-18500 PIPE, T/C CLEANING 1

2 1 147872-18470 SOCKET 2 2
3 1 150633-18490 SUPPORT, CLEANING PI 1 1
4 1 23297-180081 CLAMP, 18 X 8 1 1
5 1 23414270000 GASKET, 27 X 1.0 4 4
6 1 26206-080202 BOLT, 8 X 20 1 1
7 1 26206-120152 BOLT, 12X 15 1 1
8 1 26706-080002 NUT, 8 1 1
9 1 43510-001310 JOINT, PIPE 1 1
10 1 147674-18240 VALVE ASSY, NEEDLE 2 2
11 2 147674-18270 VALVE, NEEDLE 2 2
12 2 147674-18210 BODY, NEEDLE VALVE 2 2

3R YANMAR



1814-000-50-00

Turbine washer (TPS)

G6EY22W

lllustrated parts data 17
1 2
8
3
4
10
9 \& >

&

A-18149-00001-A-01 EN

No LV Part No. Part name LW ALW Remarks
1 1 TO00QO0042A0 TURBO.WASHING DEVICE 1 1

2 2 122117-39150 PACKING D11.5,RD. 1 1

3 2 23122-030007 T-JOINT PT3/8 1 1

4 2  23163-030007 NIPPLE PT3/8 1 1

5 2  42130-018330 PRESSUREGA,1.0MP 1 1

6 2 42111-002880 HOSE, 6M 1 1

7 2 43570-008710 JOINT 1 1

8 2  43570-008730 SOCKET 1 1

9 2 43590-004110 JOINT 2 2

10 2  43590-004120 JOINT 1 1

11 2  43600-015031 NEEDLE V.PT3/8 1 1

12 1 23438-015000 GASKET 15X1.5,RD. 1 1

13 1 26206-100352 BOLT M10X 35 PLATED 4 4

14 1 26706-100002 NUT M10 4 4

15 1 43590-004180 JOINT PIECE, HOSE 1 1
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1814-000-50-10

Turbine washer (A130, A135)

lllustrated parts data

G6EY22W

11

=z
o

LV

Part No.

Part name

LW ALW

Remarks

TO00Q-0049A0
43570-008710
43600-015031

TOOL,T/C WASHING
JOINT, 2-WAY 5K-15
VALVE, NEEDLE PT3/8

—

43590-007470
23163-030007
43590-004120

METER,FLOW 5.5L

NIPPLE,R 3/8
JOINT, SNAP

O 00 N[O O W N -

43590-004110
42111-002880
43590-004180

JOINT, SNAP
HOSE, 6M

PIECE, JOINT 5K15

= Al N NN DNDNNNDN -

26206-100352
26706-100002
23438-015000

BOLT, 10X 35
NUT, 10

GASKET, 15 X 1.5
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1814-001-50-10

GEY22W
lllustrated parts data

Turbine washer drain pipe (A130, A135)

1/2
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1814-001-50-10

G6EY22W

Turbine washer drain pipe (A130, A135)

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150634-18400 POT, DRAIN T/C CLEAN 1 1
2 1 150634-18410 PIPE,A DRAIN 1 1
3 1 150634-18420 PIPE,B DRAIN 1 1
4 1 150634-18430 SUPPORT,A DRAIN 1 1
5 1 150635-18480 SUPPORT,B DRAIN 1 1
6 1 150635-18490 SUPPORT,C DRAIN 1 1
7 1 178130-39390 VALVE, L/O DRAIN 1 1
8 1 22137-120000 WASHER, 12 2 2
9 1 23297200121 CLAMP, 20 X 12 1 1
10 1 23297250121 CLAMP, 25X 12 1 1
11 1 23414-250000 GASKET, 25X 1.0 1 1
12 1 26116-161202 BOLT, 16 X 120 1 1
13 1 26206-080202 BOLT, 8 X 20 2 2
14 1 26206-101152 BOLT, 10 X 115 1 1
15 1 26206-120252 BOLT, 12X 25 2 2
16 1 26206-120502 BOLT, 12X 50 2 2
17 1 26706-080002 NUT, 8 2 2
18 1 26706-120002 NUT, 12 2 2
19 1 43554-000271 UNION, PT3/4-M30 1 1
20 1 43554-000291 UNION,G3/4-M30 1 1
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GEY22W 2101-000-01-00

Main bearing

Description of function 11

* The main bearing cap is a hanger type and firmly fastened to the cylinder block with 2 main bearing bolts
and 2 side bolts. When you disassemble and assemble the fastening nut of the main bearing cap, use
the special hydraulic tool.

* The main bearing and crank pin bearing are made of aluminum.

* The thrust bearings are installed on the front and back of the main bearing cap that is nearest to the

flywheel.
\\\\\\\ —— Thrust bearing
y """ - ) a 2 Main bearing cap
Side bolt
) ~
Main bearing —
—&7 Main bearing bolt

Main bearing cap nut

!
i \N
U
|
8 A-21010-00001-A-0C1_EN
Fig.1 Main bearing outline
Cylinder No. No.6 Nob5 No4d No3 No2 Noi T
oo b
N R A Y a
R4 1] | VIPNG [P g [y G [y PR R T A RI AN
ARNERRRARNRRETY gy UAR o) QUSROS QRN SRS
R R l f I ; I | I (A ]
o QR SR SRS SR DR SR
Main bearing cap No. No.7 No.6 Nob5 No4 No3 NozZ No1
Stamped mark On the operation side L7 L6 L5 L4 L3 L2 L1 L

of tightening nut ~ On the non-operation side R7 R6 R5 R4 R3 R2 R1

Fig.2 Main bearing numbers .
The main bearing caps cannot be removed through the cylinder side cover.
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 1/8

CONDITION “Make sure that the crankshaft does not turn spontaneously when you disassemble or assemble the main
bearing cap. To do so, engage the main bearing cap with the turning gear and lock it with a lock bar.

PERSONNE

EQUIPMENT

y

Mounting bolt (M10 x 65) 26206-100652
Drawing-out bolt 26206-121554
Nut 26706-120002
Disassembly tool B 146673-92120
Support nut 150633-92110
Top bearing detaching/attaching pin 153604-92970
Hydraulic pump 746673-92112
Hydraulic jack 150633-92650
Spacer 150633-92510
Spacer bolt 150633-92680
Angle elbow 151605-92740
Female coupler 153625-92780
Turning handle 146673-92510
Nut (M36) 26732-360002
Bolt (M4) 26116-040122
Top bearing inserting tool 150633-92950

SUPPLIES

SPARES

SAFETY

A\ CAUTION

At disassembly, do not remove the tightening nuts on both sides at the same time.
At assembly, first install the nuts of the main bearing cap on one side, then on the other side.
The main bearing cap can fall and cause injury.

Carefully do an inspection of the main and thrust bearings. If the clearance between the crankshaft and the
main bearing becomes too big, the lubricating oil pressure decreases. This causes burns on the bearings and
increases the deflection of the crankshaft. Serious accidents can occur (e.g. the crankshaft can break).

Obey the instructions that follow when you adjust the main bearing according to the periodical inspections
table.

1. Disassembly

1. Remove the bearing and the adjacent cylinder side cover.
2. Remove the side bolts of the bearing on the operation and non-operation side.

3. Set the piston adjacent to the main bearing to a position of approximately 120° before or after top dead
center.

4. Simultaneously remove the 2 main bearing cap tightening nuts together with the hydraulic jack.
Hydraulic jack - Operation procedures (Paragraph 2)
Hydraulic jack - Description of function 9201-000-01
When you cannot turn the handle, slowly increase the hydraulic pressure and turn again.
Do not increase the pressure to more than 63.7 MPa.

5. Loosen the side bolt of the adjacent main bearing cap.This makes the main bearing cap easier to
remove.

YANMAR



GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 2/8

6. Loosen the nuts of the main bearing 2 to 3 turns with the turning handle.
7. Lock the body 1 of the drawing-out tool with the bolt 4 to the main bearing cap bolt. (Refer to Fig. 1.)

8. Install the drawing-out bolt 2 and nut 3 to the main bearing cap.

\\\\\\\\\\

VAN

1

Fig.1 Installing the drawing-but tool
9. Turn the nut 3 to remove the main bearing cap. (Refer to Fig. 2.)

Fig.2 Removing the main beafing cap
10.Remove the drawing-out tools 1, 2, 3, 4.

11.Remove the tightening nut of the main bearing cap on one side.
12.Immediately install the cap support tool 5 and support nut 6 to the main bearing cap bolt. (Refer to Fig. 3.)
13.Adjust the position of the support nut to hold the main bearing cap.

Fig.3 Holding the main bearind cap
14.Carefully loosen the support nuts. First, loosen all nuts only a little bit. Then loosen each nut some more.
Continue until all nuts are loose. Then lower the main bearing cap.
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 3/8

15.Remove the bottom main bearing. (Refer to Fig. 4.)

Notch (pawl)

Fig.4 Removing the boffom bearingm
16.Install the detaching pin 7 to the crankshaft oil hole that is on the non-operation side. (Install the
detaching pin so that its head lies along the outer diameter of the crankshaft. Refer to Fig. 5.)

17.Slowly turn the flywheel in the direction of engine rotation. Remove the top bearing in the direction of
the operation side.

Notch (pawl)

Fig.5 Removing the top bearing 7 o
18.To remove the thrust bearings, first remove the main bearing cap. Remove it downwards in the same
way as the other main bearing caps.

The bottom thrust bearing is locked to the main bearing cap with 2 pins on the front and back. To
remove it, press the end face in the direction of the shaft.

To remove the top thrust bearing, press the end face against the shaft. Press it with a wooden tool (e.g.
a wooden spatula). This prevents damage to the bearing.
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 4/8

2. How to operate the hydraulic jack

Put a spacer 2 into the tightening nut.

Lock with the spacer lock bolt 1 to the main bearing cap nut.

Tighten the spacer bolt 5 by hand until it touches the end of the main bearing cap tightening nut.
Put the hydraulic jack 3 on the spacer bolt.

Tighten the spacer bolt tightening nut 4.

AN

Make sure that the distance between the piston of the hydraulic jack and the end face of the body is not
more than 1.5 mm. (See A in Fig. 6.)

7. Loosen the spacer bolt tightening nut by 1/2 turn.
8. Connect the hydraulic jack with the rubber hose 7.
9. Remove the spacer lock bolt.

10.Close the relief valve of the hydraulic pump. Operate the pump lever and increase the hydraulic
pressure to the specified value.

Specified hydraulic pressure: 58.8 MPa = 0.5 MPa
11.Put the handle 6 into the hole of the nut through the turning window of the spacer. Then turn the nut.
12.Gradually open the relief valve of the hydraulic pump and decrease the hydraulic pressure to 0 MPa.
13.Tighten the hydraulic jack spacer bolt tightening nut until it fits well. This drains the oil from the jack.
14.Disconnect the rubber hoses and the couplers from the hydraulic jack.

15.Remove the tightening nut, hydraulic jack, spacer and spacer bolt.

oo ]\ A

i
,,,,,,,,,,,,,,

A-21010-00008-A-01_EN

Fig.6 Operating the hydraulic jack
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 5/8

3. Inspection

1. Main bearings

1 - Examine the mating surfaces of the main bearing cap fitted with and against the cylinder block for
hit marks and flaws.

2 - Examine the mating surfaces and rear of the main bearings for hit marks. Also examine their sliding
surface for flaws, seizures and bite-in of unwanted material.

NOTICE

Do not repair the rear and sliding surface of the main bearings or the thrust bearings. Such a
corrective repair changes the clearance between the bearing and the crankshaft.

3 - Make sure that the cap tightening bolt of the main bearing is tight.
Stud torque: 200 (0 to +50) N'-m
4 - Measure the clearance between the crankshaft and the bearings.

1 - An accurate method to measure the clearance is this:
- Remove the crankshatft.
- Measure its outer diameter.
- Measure the inner diameter of the main bearing cap.
- The difference is the clearance.

2 - To measure the clearance without removing the crankshaft, place an approximately 0.5 mm
diameter lead wire on the sliding surface of the bottom main bearings (along the outer periphery
of the crankshaft to prevent the lead wire from slipping with grease). Tighten the main bearing
cap to the specified hydraulic pressure. Take out the lead wire and measure its thickness. This
is the clearance between the crankshaft and the bearings.

6 - If the clearance is more than the permitted wear limit, replace the bearing with a new one.

NOTICE

If you replace the bearing, make sure that you replace both the top bearing and the bottom bearing
as a pair.

If the crankshaft is very worn or unevenly worn, replace the bearings with undersized bearings.

In that case, it is necessary to polish the crankshaft until it fits the undersized bearings.

2. Thrust bearing
1 - Examine the thrust bearing for wear and seizure.

2 - Measure the clearance of the thrust bearing:
1 - Install the dial gauge stand to the cylinder block.
2 - Put the dial gauge in contact with the crankshaft.
3 - Move the crankshaft forward to set the indicator of the gauge to 0 (zero).
4 - Move the crankshaft backward.
5 - Read the value indicated by the gauge.The indicated value is the thrust clearance.

3 - Ifthe clearance is more than the permitted value, replace the top and bottom thrust bearings as a
pair.
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 6/8

AN

{
Dial gauge /

N

Crankshaft

A-21010-00002-A-01_EN

Fig.7 Measuring the clearance of the thrust bearings

NOTICE

When you install the thrust bearings, obey these instructions:

+ Make sure that you install the correct bearing to the correct position. Install the top and bottom
bearings of the front and rear in their initial position.

+ Align the printed part of the top bearing with the cylinder block side and move it along the
crankshaft. Install it.

+ Align the groove of the bottom bearing with the crankshaft side. Install it.

Top thrust bearing

/ f | |
Bottom thrust bearing Side boit

A-21010-00010-A-01_ EN

Fig.8 Installation of the thrust bearing
4. Assembly

1. Turn the flywheel and move the crankshaft oil hole below the center of the crankshaft.

2. Move the pawl of the top bearing towards the non-operation side. Align the pawl along the crankshaft
and put the pawl into the pawl hole.

3. The pawl must mate with the pawl hole of the cylinder block. (This is a back-and-forth position.)

4. Install the top bearing inserting tool 8 to the main bearing cap (the bottom bearing is detached from the
main bearing cap). To install it:

- On one end, the round end face (R) must align with the outer (non-operation side) main bearing cap
clamping bolt. - On the other end, the stepped part must mate with the inner (pawl hole side) main
bearing cap.

5. Install the detaching pin 7 to the crankshaft oil hole that is on the non-operation side.

- Put the head of the pin along the outer side of the crankshaft. - Apply grease to the pin to prevent it
from falling during turning.

6. Tighten the support nut 6 of the main bearing cap holding tool until the top bearing inserting tool almost
touches the rear of the bearing.
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GEY22W 2101-000-02-00

Main bearing

Inspection and maintenance 7/8

Operation side Non-operation side

Stepped part Curved part (R)
/ N\

Fig.9 Installing the top bearing 7 .
7. Slowly turn the flywheel in the direction opposite to engine rotation.

NOTICE

Make sure that the side of the pawl of the top bearing touches the side of the bearing inserting tool.
If they do not touch, the pawl does not fit in the pawl hole.

8. When the pawl of the bearing is aligned with the pawl hole in the cylinder block, continue to turn the
flywheel until the bearing end aligns with the cylinder block end.

9. Loosen the support nut and lower the main bearing cap.

10.Remove the attaching/detaching pin and bearing inserting tool.

11.Install the bottom bearing.

12.Tighten the support nut.

13.Remove the holding bolt 5.

14.Remove the support nut. Install the tightening nut of the main bearing cap.

15.Install the nuts of the main bearing cap. Tighten them until the main bearing cap touches the cylinder
block.

NOTICE

If you loosened the side bolts of the adjacent bearing during disassembly, tighten them now to the
specified torque. First, do it on the operation side, then on the non-operation side.

16.Tighten the side bolt on the operation side to half of the specified torque. (Remove the bolt on the non-
operation side.)
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Main bearing

Inspection and maintenance 8/8

17.Tighten the side bolt on the non-operation side by hand until it is seated.

18.Tighten the nut of the main bearing cap to the specified hydraulic pressure.
Hydraulic jack - Operation procedures (Paragraph 2)

19.Tighten the side bolt on the operation side to the specified torque.

20.Tighten the side bolt on the non-operation to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-104-
07(EUP), 0000-300-07(Land engines)

NOTICE

After you install the main bearing, measure the crankshaft deflection.
Refer to the separate document for measuring instructions.
How to measure the crankshaft deflection 2102-000-02, paragraph 3

CONDITION “Standard clearance at installation 0000-000-07 (L), 0000-100-07(AW) 0000-104-07(EUP), 0000-300-
07(Land engines)
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GEY22W 2102-000-01-00

Crankshaft o .
Description of function 11

* The crankshaft is made of forged alloy steel. The pins and journals are induction-hardened and then
polish-finished. Each arm has balance weights that decrease the engine vibration.

A-21020-00001-A-01_EN

Fig.1 Crankshaft - Description of function
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GEY22W 2102-000-02-00

Crankshaft . .
Inspection and maintenance 1/5

CONDITION “Carefully examine and measure the crankshaft. The conditions that follow can cause breakage or burn

damage of the crankshaft:

- Uneven wear on the crankshaft

- Too much clearance of the bearings (because of wear on the crankshaft)
- Operation exceeding the permitted values for crankshaft deflection

- Operating in the critical region of torsional vibration rotation speed

When you install the crankshaft, measure the crankshaft deflection (the open position and the closed posi-
tion of the crank arms). The result tells you if the center of the crankshaft is in the correct position or if the
main bearings have wear.

Measure the deflection at regular intervals. If the crankshaft deflection becomes too large, the crankshaft
can break

Deflection gauge 42111-002520 1pc
Deflection gauge mirror 42111-001421 1pc

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the crankshaft.
1. Disassembly

1. The procedure to remove the crankshaft is the same whether you lift the engine and remove the
crankshaft downwards or turn the engine upside down and remove the crankshaft upwards.

(The engine lifting tool is available as an option.)
2. Attach a lifting rope to the No. 2 and No. 5 crank pin parts.

3. Lift and remove the crankshaft vertically.
2. Inspection
1. Examine the bearings for flaws, bad contact and unusual wear.
2, Do a color-check on the root area of the crank arms.
3. Make sure that the balance weight tightening bolts are tight.
4.

Measure the dimensions of the bearings. Examine the bearings for uneven wear.
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A-21020-00002-A-0C1_EN

Fig.1 Measuring locations for the crankshaft bearings
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GEY22W 2102-000-02-00

Crankshaft

Inspection and maintenance 2/5

NOTICE

If the crankshaft bearing has seizure, repair or replace the main bearing or thrust bearings. Also,
examine the crankshaft for hair cracks:

- Measure the surface hardness.

- Do a magnetic check for deep flaws.

Crankshaft surface hardness: must be between HS 65 and 85
Hair cracks: not permitted
Make sure that the crankshaft is in good condition and does not have flaws, too much wear or hair cracks.

3. Assembly
1. When you assemble the crankshaft, clean all parts and make sure that there is no dirt, flaw or rust.
2. Ifit is difficult to install or remove the crankshaft, change the position of the crane.
3. Lastly, measure the thrust clearance of the crankshaft.
Design data/tolerances check 0000-000-07
4. Make sure that you can easily turn the crankshatft.
If you cannot turn it, examine all parts again. Adjust until the crankshaft turns easily.
5. When you install, make sure that the match mark of the crankshaft flange and the match mark of the

flywheel are aligned.

4. Measuring the crankshaft deflection

Measure the crankshaft deflection during installation.

Measure the crankshaft deflection every time you remove or tighten:
- Engine installation (anchor) bolts

- Common bed clamp bolts

- Clamp bolts of driven equipment (such as a generator).

1. How to measure deflection
1 - Open the pressure indicator cocks on all cylinders.
2 - Turn the flywheel to 30° after bottom dead center. This is the EB position.
3 - Install the deflection gauge at the D/2 position.
4 - Set the dial gauge needle to 0 (zero).
NOTICE
Move the contact of the deflection gauge and make sure that the dial gauge needle goes back to
the initial position.
L
( (
o o e &
] |
D=Crankshaft diameter : 220mm I
L=Arm Opemng : 119mm Deflection gaUge A-21020-00003-A-01 EN
Fig.2 Installing the deflection gauge
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Crankshaft

5 - Slowly turn the flywheel in the direction of engine rotation. Record the readings of the dial gauge at
the crank pin positions E, T, P and PB.

Measuring the deflection:
- Vertical deflection =T-EB or T-PB
- Horizontal deflection =P-E

Crank pin position

EB : 30° after B.D.C. (exhaust manifold side)
E :90°before TD.C. (exhaust manifold side)
T :T.D.C.=top dead center

P :90°after TD.C.  (fuel injection pump side)
PB : 30° before B.D.C. (fuel injection pump side)
B :B.D.C.= bottom dead center

A-21020-00004-A-01_ EN
Fig.3 Deflection measurement locations
2. How to evaluate the results of the deflection measurement

1 - Measure the vertical deflection by calculating the difference between T and PB or EB. The
horizontal deflection is calculated by the difference between P and E.

The relation between the deflection readings at each crank pin position and the open and closed
positions of the crank arms are defined in Fig. 3.

Dial gauge reading + -
Cranishat 2/ \z rolx
(Open) (Closed)

A-21020-00005-A-01_EN

Fig.4 Crankshaft deflection and open/closed positions of the crank arms

+ If the deflection increases every time it is measured, the crankshaft or the main bearings are
probably worn. If the deflection increases suddenly in only one cylinder, the corresponding main
bearing probably has unusual wear. In these cases, do a check of the relevant parts.

+ If deflection is measured when the engine is hot, the results will vary largely depending on the
engine temperature at the time of the measurement. The measurement is not reliable. According
to our test results, that deflection is approximately 2/10000 to 3/10000 x stroke value (bottom
closed).

3. Permitted deflection

1 - Ifthe crankshaft deflection is more than the permitted amount, correct the deflection. Consider the
distribution of the attachment shims and the center of the crankshaft of the engine and driven
machines (or outer bearings).

NOTICE

For the direct coupling systems A and C, the normal deflection for the No. 1 cylinder is "bottom
closed".

For the direct coupling system B, adjust the deflection for the No. 1 cylinder until the bottom opens.
This is because during operation, the temperature increase in the engine bearings is greater than
that in generator bearings, and the crankshatft rises.
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. Cylinder No. 1 Cylinders No. 2
Coupling system | Driven machine Installation toNo.®
system (T-PB, T-EB)
(T-PB, T-EB) (P-E) (P-E)
Generator -6.4t0+3.2
(direct cAou ling) | (One-sided A}fﬁfﬁ%ed -2S10 1S
pling bearing) /10000
Generator 3.2 3.2 3.2
direct iu ing) | (double-sided Agsg:(‘)ed 1S 1S 1S
pling bearing) /10000 /10000 /10000
C (air clutch and Pump and Attached -S_)éGSt:)O+-13S.2
flexible coupling) compressor (lock) ( /110000 j
Air clutch

Flexible coupling

e o d)
¢ ULJLJLJULJF: '-'_Eflzf: ______ =
L|||€:)|LI| & L|||'5:)|I‘l| e

B e L OO O [
i el = i;Qi B

Fig.5 Driven machine direct coupling system
4. Centering with the flexible joint couplings

1 - Make sure that the crankshaft deflection for cylinders No. 2 to No. 6 agrees with the permitted
values.

2 - Remove the intermediate plate from the flexible coupling area.

3 - Measure the length L across the faces of the coupling.
4 - Install a dial gauge on the flexible coupling.

5 - Turn the flywheel and measure the deflection on the face and outer circumference.

Flywheel\

—
Driven equipment side
N Jﬁ (generator, pump etc.)
—
/ A Dial gauge

Flexible coupling/ (Intermediate board)
L

B Dial gauge

s

A-21020-00007-RA-01_EN

Fig.6 Centering
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6 - Install the intermediate board and the reamer bolts.
7 - Standard values
Face deflection: Less than 0.2 mm (dial gauge at point A)
Outer circumference deflection: Less than 0.1 mm (dial gauge at point B)

In engines that have a flexible coupling or a single bearing generator, install all parts on the driven
equipment side (generator, pump etc.) 0.2 mm higher than measured. This makes up for sag from

the flywheel.

CONDITION

YANMAR
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Flywheel o .
Description of function 11

1. Flywheel

* The flywheel is installed on the output side of the crankshaft rear end.

+ Be careful not to touch moving parts when you turn the flywheel. Be careful not to hurt people near you.

+ Before you start your work, make sure that the crankshaft does not turn spontaneously. To do so,
securely lock the flywheel to prevent the crankshaft from turning.

2. Turning switch

+ The ON/OFF signal from this switch is a starting condition in the automatic and remote starting circuits
ofthe engine. When the turning gear is disengaged, the contact of the limit switch is ON. When the turning
gear is engaged, the contact of the limit switch is OFF and you cannot start the engine (automatically or
remotely).

+ This switch is on the bottom of the turning gear on the operation side. It prevents an automatic or remote
start while the engine is turning.

* Because this switch is turned on when the roller is inserted, the main terminal in use is the COM-NO
terminal.

+ The NC terminal is not used. Do a performance test on this switch at intervals of 3 months.

|~Ring gear

|- Turning gear mechanism

| -Flywheel

Limit switch

(O
O
O

O

A-21030-00001-A-01_EN

Fig.1 Turning switch

3. Speed pickup sensor

* The solenoid pickup sensor is near the outer edge of the flywheel ring gear. It detects the engine speed.
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Flywheel

CONDITION “Make sure that you adjust the clearance when you replace or remove the solenoid pickup sensor.

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you adjust the main bearing according to the periodical inspections
table.

1. Adjust the screw in the solenoid pickup sensor 1 until the clearance between the pickup end and the
flywheel's outer edge of the ring gear 3 is between 1.0 mm and 1.4 mm. To do so, screw in the end of the
pickup until it touches the outer circumference of the ring gear. Then turn it back by 3/4 to 1 turns.

NOTICE

If you adjust the clearance incorrectly, the engine rotation cannot be measured and the protective device
for over-speeding does not activate.

2. Tighten the locknut 2 securely.

1.0~1.4mm

A-21030-00002-A-01_EN

Fig.1 Installing the solenoid pickup

CONDITION
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lllustrated parts data 17

A-21019-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-02210 METAL, MAIN 7 7

150633-02220 METAL, MAIN
150633-02160 METAL, THRUST
150633-02170 METAL, THRUST
22312-060120 PIN, 6X 12

oMW N =
_ A A A
5NN~
5NN~
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Crankshaft and flywheel

lllustrated parts data 17

A-21029-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 2 150633-21010 CRANKSHAFT 1 1
2 2 153605-21050 SCREW, M18X2.0 6 6
3 2 150633-21210 GEAR A, CRANKSHAFT 1 1
4 2 150633-21220 GEAR B, CRANKSHAFT 1 1
5 2 147673-21100 WEIGHT, BALANCE 12
5A 2 150633-21110 WEIGHT, BALANCE 12

6 2 146673-21132 BOLT, BALANCE WEIGHT 24 24
7 2 22312160300 PIN, 16 X 30 12 12
8 1 150633-21351 FLYWHEEL, 1080X186 1
8A 1 150633-21301 FLYWHEEL, 1100X280 1

9 1 150633-21501 BOLT, FLYWHEEL 20 20
10 1 146623-21400 GEAR, RING 1 1
11 1 22312-160700 PIN, 16 X 70 1 1
12 1 22451-120000 WIRE, 1.2 1 1
13 1 26232-200652 STUD,BOLT 20 X 65 24 24
14 1 26356-200002 U-NUT, 20 24 24
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Flywheel pointer and turning device

lllustrated parts data

11

\

\__

0

13

0
No LV Part No. Part name LW ALW Remarks
1 1 147673-07330 POINTER, FLYWHEEL 1 1
2 1 26206-100162 BOLT, 10X 16 2 2
3 1 146673-08300 SHAFT, WHEEL SIDE 1 1
4 1 146673-08310 GEAR, TURNING 1 1
5 1 146673-08320 STOPPER, FAW TURNING 1 1
6 1 146673-08330 BAR, LOCK 1 1
7 1 150633-08350 BRACKET, TURNING GEAR 1 1
8 1 22312-160300 PIN, 16 X 30 2 2
9 1 22512-050120 KEY, 5X 12 1 1
10 1 24550-040400 BEARING, 40 X 40 1 1
11 1 26156-160402 BOLT, 16 X 40 2 2
12 1 26206-100122 BOLT, 10X 12 2 2
13 1 26356-160002 U-NUT, 16 1 1
14 1 147673-73600 MOUNT, LIMIT SWITCH 1 1
15 1 22312-060120 PIN, 6X 12 2 2
16 1 26206-100162 BOLT, 10X 16 2 2
17 1 26557-040352 SCREW, 4 X 35 2 2
18 1 46150-000960 SWITCH, LIMIT 1 1
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Piston

Description of function 11

* The piston is a thin-walled, integral structure made of ductile cast iron. Lubricating oil is sent with pressure
from the oil hole on the connecting rod to the piston cooling chamber. This so-called cocktail-shaker

cooling system decreases the temperature of the top of the piston.
* There are 3 piston rings: 2 compression rings and 1 oil ring. All rings have a chrome plating on their sliding

surface.

Cooling chamber
Barrel face (inner cutting)

Tapered face

Beveled with coil expander

2-22010-00001-A-01_EN

Fig.1 Piston outline
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Piston
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CONDITION "How often you remove and examine the piston depends on the daily maintenance, especially the control of
lubricating oil and load (i.e. overload and very low load). The supervisor must decide the correct frequency.
Do the first disassembly and inspection as shown in the table Scheduled inspections. Examine the results
of that inspection (e.g. the increase of blowby and the increase in consumption of lubricating oil). Schedule
the subsequent inspections accordingly. When the consumption of lubricating oil becomes twice the initial
value, disassemble and clean the piston and replace the piston rings.

Examine the carbon buildup on the pistons and the wear of all parts. Schedule the subsequent inspections
accordingly.

Protection ring drawing-out tool 150633-92200 1pc
Liner drawing-out tool (top part) 150633-92010 1pc
Spacer 150633-92040 1pc
Eye bolt 26610-120002 1pc
Pliers 28190-000130 1pc
Piston insertion guide 150633-92140 1pc

SUPPLIES

SPARES

SAFETY

A CAUTION

* The crankshaft can turn spontaneously while you remove or install the piston. This is danger-
ous. Make sure that the flywheel is locked. Make sure that the crankshaft does not move.

* Be careful when you remove the piston pin. If the pliers slip from the circlip hole, the circlip can
come off flying and cause injury.

* Be careful when you remove the piston rings. Put on gloves because the edges of the rings are
sharp and can cause injury.

Obey the instructions that follow when you do maintenance on the piston according to the periodical
inspections table.

1. Disassembly
1. Removing the piston
1 - Set the piston to approximately 60° to 70° before top dead center.

2 - Put the protection ring drawing-out tool 5 on the piston.

Move its outer taper A in the direction of the piston. Make sure that it does not touch the cylinder
liner.

3 - Install the top part of the liner drawing-out tool 3 and the spacer 2. Lock it with the cylinder head
clamping nut 1. Refer to Fig. 1.

4 - Turn the flywheel and push the protection ring up.
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Piston
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A-22010-00002-A-01_EN

Fig.1 Removing the protection ring
5 - Remove the disassembling tools and the protection ring.

6 - Remove the carbon from the top part of the cylinder liner.

7 - Set the piston to approximately 72° after top dead center.

8 - Apply a match mark to the connecting rod and the tightening nut.

9 - Loosen the connecting rod tightening nut with the hydraulic jack.
Hydraulic jack - Operation procedures 2202-000-02 (Paragraph 2)
Hydraulic jack - Description of function 9201-000-01

When you cannot turn the handle, slowly increase the hydraulic pressure and turn again. Do not
increase the pressure to more than 4.9 MPa.

10 -Remove the cap together with the tightening nut and the bottom bearing.
11 -Remove the connecting rod bolt.
12 -Screw the lifting eye bolt into the piston. Lift it by 20 mm to 30 mm.
13 - Remove the top bearing.
14 -Remove the piston.
Make sure that the connecting rod does not touch the crankshaft or cylinder liner.
2. Removing the piston pin and piston rings
1 - Remove the piston pin circlip with pliers.
2 - Remove the piston pin while you hold the connecting rod.
3 - Obey these instructions when you remove a piston ring.
1 - Make 2 loops from wire (diameter: 40 mm to 50 mm).
2 - Put the loops on the opening of the piston ring. Hold them with your thumbs.
3 - Make the opening larger.

4 - Remove the piston ring.

NOTICE

Do not to bend the opening of a ring wider than 70 mm. The ring can break.
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Inspection and maintenance 3/5

2. Inspection

1.
2,

N o g o

Examine the contact of the piston skirt and piston hole.

Do a color-check and examine the piston for cracks on its top surface and ring groove. Examine the
outside and the inside.

Do the color-check on this area.

Fig.2 Parts for the color-check
Remove the cover of the piston cooling chamber.

Look for scale.

Measure the dimensions of all piston parts and the piston pin.

Consider the time to the next servicing and replace the piston rings with new ones.

If you replace the piston with a new one, make the same match mark as on the old piston.
Clearance & wear limits of major parts 0000-000-07(LW)

NOTICE

Do not use sandpaper when you clean the piston. The piston skirt has a special coating. (\We
recommend a carbon removing agent such as Unicon 146 or Neos.)

3. Assembly

1.

N

Install the perforated cover of the piston cooling chamber on the top of the piston. Install it on the side
that has a stamp "PUMP SIDE" (operation side).

Apply a screw lock agent (Tokyo ThreeBond 1303 or equivalent) to the bolt.

Tighten the bolt and install the cover.

Align the match marks and install the connecting rod to the piston.

When you install a piston pin circlip, make sure that the opening faces straight down.

When you install a piston ring, make sure that the stamped side faces up and the openings of the 3 rings
are 120° apart.

NOTICE

If the top ring groove was repaired with chrome-plating, do not use the triangular chrome-plated ring.

Install the oil ring with its coil joint shifted 180° from the ring opening.
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Piston

Stamp : PUMP SIDE Ve ~

Piston cooling chamber cap (hole open)

Circlip opening<| |

Engine No. L
bottom digit\[ X
JEAS
i
B

Qil ring )

R-22010-00004-A-01_EN

Fig.3 Piston assembly
8. Apply lubricating oil to the piston, cylinder liner and crankshaft.

9. Install the piston inserting guide to the top of the cylinder liner.

10.Screw the eye bolt into the piston head.

11.Lift the piston connecting rod and install it to the upper bearing.

12.Lift the piston connecting rod and the upper bearing and install them to the cylinder liner.

Make sure that the connecting rod does not touch the cylinder liner or crankshaft.

NOTICE

* Do not apply lubricating oil to the rear of the crank pin bearing.
* Inspection of the crank pin bearing 2202-000-02

Piston insertion
guide

A-22010-00005-A-01_EN

ng rod assembly

13.Move the crankshaft to approximately 72° after the top dead center position.

14.Tighten the connecting rod bolt by hand until it touches the bottom.
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15.Tighten the square part of the nut with a double-ended wrench (13 mm).
Specified torque: 50 (0 to +5) N'm
16.Align the match marks with the connecting rod body and install the bottom bearing and the cap.
17.Tighten each tightening nut by hand or with a handle until it is seated.
18.Tighten the connecting rod tightening nut with the hydraulic jack.
Hydraulic jack - Operation procedures 2202-000-02 (Paragraph 2)
Hydraulic jack - Description of function 9201-000-01

NOTICE

If you made a new match mark on the connecting rod tightening nut: Make sure that you know which
one is the new match mark or the old match mark.

19.Turn the tightening nut for 3 or 4 holes until it is seated.

If you cannot turn the nut until it is seated:
- Examine the nut thread for damage.
- Make sure that the couplers are correctly connected.

CONDITION

YANMAR
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Connecting rod

Description of function 11

* The connecting rod is made of forged carbon steel. The large end of the connecting rod is split diagonally
and the joint faces come together in a serration joint.

* The bolts of the connecting rod are stud bolts and hydraulically tightened to obtain stable axial force.

* Use a hydraulic jack and remove or tighten the two connecting rod tightening nuts at the same time.

* For disassemble and assemble procedures, refer to Piston 2201-000-02 (LW) 2201-100-02 (AW)

* The crank pin bearing on the large end is made of an aluminum metal with high bearing resistance
strength. The small end bearing is made of a thin lead bronze metal with a steel backing plate. The plate
has excellent break-in characteristics and durability.

,_...__.._.._.._.,,.._ _
1

Crank pin bearing

Connecting rod bolt

A-22020-00001-A-01_EN

Fig.1 Connecting rod
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Inspection and maintenance

1/3

CONDITION

ydraulic pump

pc

Hydraulic jack 150633-92650 2 pc
Angle elbow 151605-92740 2 pc
Spacer 150633-92460 2 pc
Spacer bolt 150633-92530 2 pc
Nut 26732-360002 2 pc
Coupler (female) 153625-92780 2 pc
Turning handle 146673-92510 1pc

SUPPLIES

Sealing tape 1F1240-75800 1pc
SPARES

SAFETY

Obey the instructions that follow when you disassemble and do maintenance of the connecting rod.
1. Inspection

1. Inspection of the connecting rod
1 - Check the piston pin bearings for contact.

2 - Measure the inner diameter of the piston pin bearings. If the measurement is more than the wear
limit, replace the piston pin bearing.

1 - When you remove the bearings, make sure that you do not cause damage to the bearing
insertion hole. Use a retainer and hit the bearings out with a hammer or draw them out with a
press.

2 - When you install the bearings, align them with the oil hole and press-fit them with a press.
Measure the inner diameter after press-fitting.

3 - Check the serration mating surface on the big end of the connecting rod for cracks and wear.

Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW), 0000-104-07(EUP),
0000-300-07(Land engines)

NOTICE

If you find water-hammering or a lot of burns on the piston, measure the bend and inclination of the
connecting rod. Look for cracks with a color-check.

<How to do a simple bend check>

1 - Remove the piston pin bearing.

2 - Remove the oil hole plug on the small end side.

3 - Put a bar or long drill (12 mm diameter) into the lubricating oil hole of the connecting rod.

The connecting rod is bent if:
- The bar or drill cannot be inserted or
- It can be inserted but it cannot be turned.
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2. Inspection of the crank pin bearing
Be sure to replace both the top and bottom bearings as a pair.

1 -

2 -

3.

Check the contact of the mating surface and rear surface of the bearing. Check the sliding surface
for cracks, seizure and bite-in of unwanted material.

Install the crank pin bearing to the connecting rod. Install the connecting rod. Tighten the nut of the
connecting rod to the specified pressure.

Measure the inner diameter. If the measurement is more than the wear limit, replace the bearing.

Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW), 0000-104-07(EUP),
0000-300-07(Land engines)

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-
104-07(EUP), 0000-300-07(Land engines)

Measure the thickness of the top and bottom bearings. If the difference between A-B and C-B is
more than 0.04 mm, replace the bearings.

// Cross section
§
!
i

.,

o

R-22020-00002-A-01_EN

Fig.1 Measuring locations for bearing thickness

3. Inspection of the connecting rod bolts

1 -

2 -

Look for dents and plucking on the bearing surfaces and threads of all bolts. If you find a defect,
correct it.

NOTICE

Be sure to make a new match mark on the tightening nut every time you disassemble the
connecting rod. The tightening nuts have a match mark when they leave the factory. But the
tightening torque of the bolt varies depending on break-in between the bolt thread, the bearing
surface and the large end serration of the connecting rod.

Replace the bolts approximately every 20000 hours even if their appearance is normal. This
prevents them from breaking due to fatigue.

NOTICE

If you replace the connecting rod bolts and the connecting rod, make a stamp with the same
Cylinder No. and Bolt No. as the old parts.
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2. How to operate the hydraulic jack

Move the crankshaft to 72° after the top dead center position.

Put the spacer 2 into the nut of the connecting rod bolt.

Screw the spacer bolt 1 into the connecting rod bolt. Do it until the spacer bolt touches the bottom.
Put the hydraulic jack 3 on the spacer bolt. Tighten it with the nut 4.

Connect the hydraulic jack and the rubber hoses with couplers 5.

AN

Make sure that the distance between the piston of the hydraulic jack and the end face of the body is less
than 1.5 mm. (See A in Fig. 2.)

Loosen the nut by 1/2 turn from where it is seated.

N

8. Close the relief valve of the hydraulic pump. Increase the hydraulic pressure to the specified value with
the pump lever.

Specified hydraulic pressure: 55 MPa = 0.5 MPa
9. Put the handle 6 into the hole of the nut through the window of the spacer. Turn the nut.
10.Gradually open the relief valve of the hydraulic pump and decrease the hydraulic pressure to 0 MPa.
11.Screw in the hydraulic jack until it makes good contact with the spacer. Drain the oil from the jack.
12.Remove the rubber hoses with the couplers from the hydraulic jack.

13.Remove the hydraulic jack and the spacer.

RA-22020-00003-R-01_EN

Fig.2 Operating the hydraulic jack

CONDITION "Measure the difference between the match marks on the cap side and the nut side.
If it is more than the permitted value, disassemble and tighten the parts again.
Permitted value (length in direction of circumference): -2 mm to +5 mm
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Piston
lllustrated parts data 17
3
4
5
6
5
6 £-22019-00001-4-01_mt
No LV Part No. Part name AW AW Remarks
1 1 150633-22010 PISTON 6 6
2 2  26911-100122 SCREW, 10 X 12 12 12
3 1 141616-22900 COVER, CHAMBER 6 6
4 1 141616-22920 COVER, CHAMBER 6 6
5 1 138613-23290 WASHER, BELLEVILLE 24 24
6 1 26206-080162 BOLT, 8 X 16 24 24
7 1 150633-22110 PISTON PINGNO.1 6 6
8 1 150633-22240 PISTON RINGNO.2 6 6
9 1 150633-22280 PISTON RINGOIL 6 6
10 2 150633-22160 PISTON RINGOIL 6 6
11 2 150633-22270 COIL EXPANDER 6 6
12 1 150633-22300 PISTON PIN 6 6
13 2 150633-22310 PISTON PIN 6 6
14 2 150633-22320 OIL SEALING PIPE 6 6
15 1 22252-000950 RING, 95 12 12
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Connecting rod

G6EY22W

lllustrated parts data

11

— 4
2

— 5

— 3
No LV Part No. Part name LW ALW Remarks
1 1 153605-21050 SCREW, M18X2.0 6 6
2 1 150633-23011 CONNECTING ROD 6 6
3 2 146673-01212 NUT, HEAD CAP 12 12
4 2 150633-23100 BEARING PISTON PIN 6 6
5 2 150633-23200 BOLT, CONNECTING ROD 12 12
6 1 150633-23310 BEARING CRANK PIN 6 6
7 1 150633-23320 BEARING CRANK PIN 6 6

4R
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Lubricating oil system

Description of function 11

* The lubricating device has a sump tank incorporated in the common bed. It has a lubricating oil pump,
lubricating oil cooler, lubricating oil thermostat, lubricating oil strainer and lubricating oil pressure control
valve.

* The pump sends oil to the cooler, strainer and through the main gallery to all moving parts of the engine
and the shaft bearings. The oil also decreases the temperature of the piston.

@

For trip @ —4%}1{
For priming @ —c[%:)m,fu
Wi

=
—>dk =
g Lub. oil strainer
|'1“ (self-backwashing)
=+ Main gallery m
H
o | ﬂ:ﬂ m
[P N NI | R —
e Main bearingl b | | VI Ak
P ! i 4
i | N°'1Rockea
L """" oyt arm
r. 4
Electric -+ and il
lubricating oil charger
priming @@ G -
overnor
pump k= _— Fuel injection pump
H— e
By-pass filter
== i|—> Common bed incorporated
sump tank
b@% T e —
=
L.O. inlet i
1]
L.O. outlet I
(Remarks)

This is a standard system diagram.
Details at each cinstruction have been described to the drawing.

A-30000-00001-A-01_EN

Fig.1 Lubricating device
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Lubricating oil pump

Description of function

* The lubricating oil pump is on the opposite side of the flywheel. It is directly driven by the crank gear and

has 2 shafts.
* The relief valve is in the gear housing lubricating oil passage on the pump discharge side.

r )

Iy

Relief valve

Y

=
O QA
% /—\

/%mi/“

A-20010-00001-A-01_EN

Fig.1 Lubricating oil pump - Description of function
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Lubricating oil pump

Inspection and maintenance 1/2

CONDITION "Before you disassemble, measure the backlash of the drive gear.

PERSONNE
EQUIPMEN
SUPPLIES
y
Liquid packing
SPARES
SAFETY

Obey the instructions that follow when you do maintenance on the lubrication oil pump according to the
periodical inspections table.

1. Disassembly

Remove the suction pipe 1 from the lubricating oil pump.
Remove the lubricating oil pump 2 from the gear housing.
Remove the pump drive gear 3.

Remove the cover 4.

o & L b=

Remove the pump gear 5.

NOTICE

Because the pump gear and the shaft are shrink-fitted, lock the drive gear and remove the tightening
nut.

A-30010-00002-A-01_EN

Fig.1 Disassembling the lubricating oil pump

2. Inspection

Examine the pump gear teeth for unusual contact and wear.

Examine the side surfaces of the pump gears for damage or seizure.

Examine the pump gear shafts and bushings for burns or unusual wear.

Measure the radial clearance and side clearance between the pump gear and the pump body.
Measure the clearance between the pump gear and the cover.

Measure the teeth contact and backlash of the drive gear.

@ 0 wbd~
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Lubricating oil pump

Inspection and maintenance 2/2

3. Assembly

1.
2.
3.
4

Apply lubricating oil to the sliding parts of the pump gear.
Apply Molykote (molybdenum disulfate grease) to the bearings.

Put the pump gear mechanism for the drive side and the driven side into the lubricating oil pump.

. Install the cover.

NOTICE

Apply liquid packing to the mating surfaces of the body and the cover. Do not use too much liquid
packing. Make sure that it does not fall into the gear case.

Install the drive gear on the pump driving shaft.

Table of tightening torques for major bolts and nuts 0000-000-07(LW), 0000-100-07(AW), 0000-104-
07(EUP), 0000-300-07(Land engines)

NOTICE

Lock the drive gear with the nut, because the pump gear and the drive shaft are shrink-fitted.

Install the pump assembly to the engine.

. Check the backlash.

Install the suction pipe of the lubricating oil pump.

CONDITION “Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW),

0000-104-07(EUP), 0000-300-07(Land engines)
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Lubricating oil pressure control valve

Description of function 11

» The lubricating oil pressure control valve is a barrel-shaped valve with an adjustment spring.
+ |If the lubricating oil pressure does not agree with the specified value: Remove the cap nut. Loosen the
locknut. Then, screw the adjusting bolt in or out to adjust the pressure.

+ Before you adjust the pressure: Clean the strainer. Operate the engine. Wait for the lubricating oil
temperature to stabilize.

Ve
Cap nut Locknut Spring Control valve
I |
Adjusting bolt
\. A

A-30020-00001-A-01_EN

Fig.1 Lubricating oil pressure control valve - Description of function
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Lubricating oil pressure control valve

Inspection and maintenance 173
CONDITION
PERSONNEL
EQUIPMENT
SUPPLIES
SPARES
Packing 23414-160000 2 pc
Packing 139653-34080 1pc
Packing 147673-34020 1pc
SAFETY
A CAUTION

* When you loosen the adjusting bolt until it comes out, oil can come out and burn you. If you
loosen the adjusting bolt but the pressure does not change, stop when the spring retainer
touches the cover. Do not loosen the adjusting bolt too far.

+ Be careful. The spring of the pressure control valve can suddenly come off and cause injury.
Loosen the adjusting bolt before you disassemble the pressure control valve.

Obey the instructions that follow when you adjust, disassemble and examine the lubricating oil pressure control
valve.

1. Adjust

1. If the lubricating oil pressure is not within the specified value, adjust it and obey these instructions:
1 - Clean the lubricating oil filter.
2 - Operate the engine.
Wait for the lubricating oil temperature to stabilize. Adjust to the specified value.
3 - Remove the cap nut 1.
4 - Loosen the locknut 2.
6 - Screw the adjusting bolt 3 in or out to adjust the pressure.
Turn right (clockwise): the pressure increases.
Turn left (counterclockwise): the pressure decreases.
6 - Tighten the locknut securely.
7 - Install the cap nut.

Engine information Preparation setting values 0000-000-06(M.D.0O.), 0000-001-06 (H.F.O.), 0000-
100-06(AW), 0000-104-06(EUP), 0000-300-06(Land engines)
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Lubricating oil pressure control valve

Inspection and maintenance 23
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} (/ / / [ A-30020-00002-A-01_EN

Fig.1 Lubricating oil pressure control valve
2. Disassembly

Remove the cap nut 1.
Loosen the locknut 2.
Loosen the adjusting bolt 3.

Remove the cover 4 together with the adjusting bolt.

o & e b =

Remove the valve 6 and the valve spring 5 together.

A-30020-00003-R-01_EN

Fig.2 Lubricating oil pressure control valve

3. Inspection

1. Examine the valve seat for damage.
2. Make sure that the valve moves correctly.
3. Examine the spring for breakage and fatigue.
Replace the spring with a new one if it does not have enough force to adjust the oil pressure.

(Spring free height: 120 mm)
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Lubricating oil pressure control valve
3/3

Inspection and maintenance

4. Assembly
1. Install the valve and the valve spring together.
2. Install the cover and the adjusting bolt together.
3. Adjust the pressure.
4. Tighten the locknut. Make sure that it is tight.

5. Install the cap nut.

CONDITION “Adjust the lubricating oil pressure control valve 1
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Lubricating oil thermostat

Description of function 11

The lubricating oil cooler has a thermostat. It increases the temperature of the lubricating oil for a short
time after engine start. It keeps the correct temperature during engine operation.

The thermostat keeps the temperature at the engine inlet between 50 °C and 65 °C. If the temperature
of the lubricating oil does not decrease, this can be the cause:

- The lubricating oil cooler is dirty.

- The piston is stuck.

- The element does not work properly.

It is necessary to find the cause and repair it.

Piston Element

1

IE:—:ll-l—_l

A-30030-00001-A-01_EN

Fig.1 Lubricating oil thermostat outline
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Lubricating oil thermostat

Inspection and maintenance 1/2

CONDITION

SUPPLIES

SPARES

O-ring 24321-000650 1pc

SAFETY

Obey the instructions that follow when you adjust, examine and assemble the lubricating oil thermostat.
1. Adjust

1. Remove the cap nut 1.

2. Make sure that the position (distance A) of the adjusting bolt 3 is correct. (The standard distance A is
43.5 mm.)

3. Loosen the locknut 2 lightly.
4. Turn the adjusting bolt and adjust the temperature.

Turn right (clockwise): the temperature decreases.

Turn left (counterclockwise): the temperature increases.
6. Tighten the locknut securely.

6. Install the cap nut.

T A ™ Temperature 1
o \ decreases

S E\vQ/
Yy

Temperature
increases

A-30030-00002-A-01_EN

Fig.1 Adjusting the lubricating oil temperature
2. Disassembly

Remove the cap nut 1.

Loosen the locknut 2.

Loosen the adjusting bolt 3.

Remove the bolt 4.

Remove the cover 5 and the adjusting bolt 3 together.

Remove the piston 6 and the element 7 together.

N o g ke b=

Remove the conical spring 8.
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Lubricating oil thermostat

Inspection and maintenance 2/2

A’

2-30030-00003-A-01_EN

Fig.2 Lubricating oil thermostat
3. Inspection

Make sure that the piston 3 moves easily. Repair the piston if it is caught or stuck.
Remove the element 4 that is installed with the piston.
Soak the element in cold water for 3 to 5 minutes.

Soak the element in warm water for 3 to 5 minutes.

o & e b =

Measure lift B on the element spindle 2.

Fig.3 Element inspection .
If the lift of the element spindle is different from these values, replace the element with a new one.

Cold water (30 °C orless): B=5mm £ 0.1 mm

Warm water (60 °C or more): B = 23 mm or more
4. Assembly

1. Replace the packing and the O-rings with new ones.

2. Measure the position (See A dimension in Fig. 1.) of the adjusting bolt.
(The standard length for A is 43.5 mm.)

3. Adjust the temperature of the lubricating oil.

4. Tighten the locknut. Make sure that it is tight.

5. Install the cap nut.

CONDITION “Adjust the lubricating oil thermostat 1
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Lubricating oil strainer

Description of function 11

» The lubricating oil strainer is an automatic backwashing strainer (model 6.46).

+ |t has multiple columns, the element is a hollow candle and a polyester resin wire is woven in. The strainer
removes dirt and unwanted material as the oil passes from the inside to the outside of the strainer.

+ At intervals of 20 seconds, the dirt and unwanted material flows through the flushing arm canal back to
the oil pan. This automatic backwashing is done continuously during operation.

* The flushing arm is moved by the turbine wheel. That wheel is driven by the oil flowing into the strainer.
A gear slows the rotation of the flushing arm to less than 1/200th. The flushing arm takes 20 seconds for
one rotation.

Hk :
LN S

T
A-30040-00001-A-01_EN

Fig.1 Lubricating oil strainer - Description of function
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Lubricating oil strainer

Inspection and maintenance 1/4

CONDITION

Bolt M8 x 20 26206-080202 2 pc
SUPPLIES
SPARES
O-ring 150633-35410 1pc
O-ring 150633-35420 1pc
O-ring 150633-35430 2 pc
O-ring 150623-35440 64 pc
O-ring 132659-35550 1pc
O-ring 151695-35950 1pc
SAFETY

The lubricating oil strainer is an automatic backwashing strainer. It is necessary to replace the element at
regular intervals. Obey these inspection instructions for everyday operations.
Disassemble and clean the strainer during regular inspections or if the differential pressure alarm operates.

1. Inspection

1. Differential pressure indicator

The red part of the differential pressure indicator shows the differential pressure. The red indicator
changes its size depending on the differential pressure. If it reaches 50 %, the alarm operates. \When
the alarm operates, clean the lubricating oil strainer. Of course it is more effective to clean before the
alarm operates. The red indicator can be visible because of initial pressure loss. But if approximately 5
mm of the red indicator is visible, there is no problem.

2. Flushing arm rotation

Examine the rotation of the flushing arm through the glass window at the center of the body cover.
Approximately 1 rotation per 20 seconds is normal.

3. Examining all strainer connections for leaks

Examine all connections and seals of the strainer for oil leaks.

No problem if the red indicator
comes out for 5 mm or less.

A-30040-00002-A-01_EN

Fig.1 Differential pressure gauge
2. Disassembly

1. Install the oil pan 8.

2. Remove the air relief plug 3.

3. Drain the fluids from the inside of the lubricating oil strainer.
4

. Remove the cover 1.
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Lubricating oil strainer

Inspection and maintenance 2/4

5. Remove the whole element together with the flushing arm 6 and the gear 5 from the strainer body 4.
Be careful not to cause damage to the teeth of the gear.
6. Remove the element retainer plate 2.

7. Remove the element 7 from the holder by pushing it from the bottom or pulling it from the top.

8 7 6 A-30040-00003-A-01_EN
Fig.2 Disassembling the lubricating oil strainer

3.Clean

1. Clean the element with cleaning fluid.

We recommend BOLL CLEAN 2000 as cleaning fluid. Mix 2 parts of cleaning fluid with 5 parts of water.
Soak the element for 24 hours.

2. Then blow the element from the outside with compressed air.
High-pressure hot water is even more effective than compressed air.
Make sure that the water pressure is less than 6.0 MPa. You can cause damage to the mesh.

3. Examine the element and look for damage. If necessary, replace it.

A-30040-00004-A-01_EN

Fig.3 Cleaning the element
4. Assembly

1. Install the element 7. Put it into the housing 3.
Do not use a damaged element again.

2. Turn the flushing shaft 2 a little bit. Make sure that the gear 4 engages with the drive pinion 5 of the
reduction gear 6.

3. Replace all O-rings.

4. Install the cover 1.
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Lubricating oil strainer

Inspection and maintenance 3/4

6. Also replace the O-ring 9 in the center of the cover.

6. Remove the oil pan 8.

]

9 8
Fig.4 Lubricating oil strainer - Assemble procedure

5. Pressure check
Make sure that the differential pressure indicator 3 actuates.
Close the cock on the inlet side 4.

Turn the 3-way cock 1 on the outlet side to the test side.

Loosen the plug 2.

o & e b =

The pressure on the filter outlet side decreases. This will cause differential pressure.

4 ™

D . L
Red indicator is in the
P

/

(" Shutor test

e

N LE

A-30040-01006-A-01_EN

Fig.5 Checking the differential pressure indicator
Make sure that an alarm operates when the red indicator reaches the middle.
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Lubricating oil strainer

Inspection and maintenance 4/4

6. Troubleshooting & countermeasures

Cause of the
problem
The differential High viscosity Wait until the normal operating temperature is
pressure reached

increases High amount of contamination If there is a cleaner, make sure that it operates
correctly

Clogged filter candle Clean the filter candle

Insufficient amount of backwashing | Do an inspection of the flow control devices on
oil the outlet side
Examine the sludge discharge lines for clogging

Inoperable backwashing mechanism | The turbine is stuck and does not move
Remove the unwanted material between the
turbine and the turbine casing

The reduction gear is stuck and does not move
Remove the unwanted material between the
reduction gear and the gear of the back-washing
arm

The reduction gear has a malfunction
Make sure that the gear can move easily
Replace the reduction gear if necessary

The flushing arm is stuck and does not move
Remove the unwanted material on the arm

The operating pressure is less than 0.2 MPa
Increase the engine rotation

Operate between 0.55 MPa and 0.60 MPa for a
short time

Remove the clogging from the line

The amount of operating oil is not sufficient
Add oil

Cause Probable cause and countermeasure

CONDITION
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Lubricating oil cooler

CONDITION

SUPPLIES

SPARES

SAFETY

The lubricating oil cooler is a multi-tubular cooler. It uses low-temperature water.
Disassemble and clean if the cooling effect decreases or during regular inspections.
Obey the instructions that follow when you do maintenance of the lubricating oil cooler.

1. Disassembly

Remove the drain plug 6.
Drain the lubricating oil from the cooler.
Remove the cooling water pipe and the lubricating oil pipe of the cooler inlet and outlet.

Remove the lubricating oil strainer.

o & e b =

Remove the tightening nut of the lubricating oil cooler. Lock the cooler assembly with a rope. Remove
it from the engine.

6. Remove the cover 5 on the cooling water inlet side.
7. Remove the cover 1 on the cooling water outlet side.

8. Remove the O-rings 2 and 4 that seal the outer circumference on both ends of the cooling pipe
assembly.

9. Remove the cooling pipe assembly 3.

A-30050-00001-A-01_EN

Fig.1 Lubricating oil cooler
2. Cleaning

1. Clean the pipes on the cooling water side and on the lubricating oil side of the cooling pipe assembly.
2. Remove scale on the cooling water side with a long-handled brush.

3. On the lubricating oil side, cleaning with a sludge detergent (such as Neos) or steam cleaning are both
appropriate.
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Lubricating oil cooler

Inspection and maintenance 23

Brush (option)
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Fig.2 Cleanfng of the }:obling tube
3. Assembly

1. Install the cooling pipe assembly 3 on the cooler.

Fig.3 Lubricating oil cooler A o
2. Align the "O" match mark on the cooler body and the cooling pipe plate.

3 Location of the "O" match mark /

Fig.4 Location of the "O" match mark
. Replace the O-rings 2 and 4 with new ones.

W

. Install the side covers on the cooling water inlet side 5 and outlet side 1.

(3]

. Do a water-pressure test on the assembly.
Test pressure: 1.2 MPa
Hold the pressure for 20 minutes and look for leaks.

Use water with corrosion inhibitor for testing.

2]

. Install it to the engine.
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Lubricating oil cooler
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7. Install the cooling water pipe and the lubricating oil pipe of the cooler inlet and outlet.

CONDITION
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Lubricating oil bypass filter FM200DS

Description of function 11

* This engine has a centrifugal bypass filter in addition to the automatic backwashing strainer.

* This bypass filter is designed to operate for an extended period without the replacement of major parts.
But if the period between inspections is long, wear or damage can occur in the rotor assembly. To avoid
this, we recommend that you do regular visual inspections during disassembly and cleaning. Examine

the filter bearing for wear or damage. If you find too much wear on a part or if a bearing is loose, replace
it with a new one.

/Top sight glass

/ Cover Assembly

Lubricating oil outlet

Lubricating oil inlet

A-30060-02001-A-01_EN

Fig.1 Lubricating oil bypass filter - Description of function

YANMAR



6EY22W 3006-000-04-00
Lubricating oil bypass filter FM200DS

Cleaning 13

CONDITION
PERSONNE
EQUIPMEN
SUPPLIES
SPARES

Rotor assembly 746623-35420

Paper insert (5 piece set) 746623-35450

O-ring 746623-35460
SAFETY

A CAUTION

Stop the engine before you disassemble and clean the bypass filter.
Do not disassemble the bypass filter during operation. Oil mist can come out and burn you.

Disassemble and clean the lubricating oil bypass filter at regular intervals. Make sure that the sludge on the
inside of the rotor is not thicker than 35 mm. This ensures that the filter operates correctly. The buildup of sludge
varies depending on the operating conditions of the engine, properties of the fuel oil and quality of the
lubricating oil. Do the first inspection as shown in this manual "Table of routine maintenance inspections".
Examine the operating conditions and the amount of sludge. Schedule the subsequent inspections earlier or
later, accordingly.

Obey the instructions that follow when you disassemble or do maintenance of the lubricating oil bypass filter.

1. Disassembly

1. Stop the engine.
2. Move the selecting valve of the bypass filter to “SERVICE”.

3. Move the ball valve of the lubricating oil pipe (the one that drives the filter) to “CLOSE”. This stops the
oil flow to the bypass filter.

4. Look through the top sight glass 2. Make sure that the rotor does not move.

Fig.1 Lubricating oil bypass ﬁlteri
Loosen the bolts on the band clamp 5.

Remove the band clamp.

Remove the safety ring 5.

© N o o

Drain the oil from the rotor assembly 11.

The oil drains better if you lift the rotor assembly a little and let in air.

3-3R YANMAR



GEY22W 3006-000-04-00

Lubricating oil bypass filter FM200DS
Cleaning 213

9. Lift up the rotor assembly and remove it from the filter body.

Make sure that you do not cause damage to the bottom journal bearing 8, the Pelton wheel and the
drive tube 10.

10.Put the rotor assembly into a safe place.
11.Loosen the locknut 18.

12.Remove the rotor cover 17 from the rotor body 13.

2-30060-02003-A-01_EN

Fig.2 Lubricating oil bypass filter
2. Cleaning

1. Remove sludge deposition from the inside of the rotor cover with a spatula.
2. Dispose of the paperinlet 14.

3. Clean all parts of the rotor assembly 12 including the 4 nozzles of the rotor body with an applicable
cleaning fluid. Make sure that they are free from sludge.

4. Examine these parts for wear and damage. If you find any, replace the part with a new one.

- Ball bearing 3
- Bottom journal shaft bearing
Rotor assembly

3. Assembly

Examine the nozzle for clogging.

Examine the holes for damage.

Install a new paper insert to the rotor body.

Align the rotor body and the stand tube 16.

Install the stand tube.

AN

Let the rotor cover slide over the paper insert of the rotor body and install it.
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Lubricating oil bypass filter FM200DS
Cleaning 33

7. Tighten the rotor cover nut 18.
Tightening torque: 20 N-m
(Alternatively, tighten the rotor cover nut tightly by hand. Then tighten it another 1/3 of a turn.)
8. Examine the bottom journal bearing, the Pelton wheel and the drive tube for damage.
9. Install the rotor assembly to the filter body.
10.Make sure that the rotor assembly moves easily.
11.Install the cover of the filter body.

12.Make sure that the spigot on the end of the rotor goes smoothly into the top of the ball bearing. Install
the filter cover assembly.

13.Move the filter cover assembly and make sure that it fits in the flange of the filter body.
14.Install the band clamp.
15.Tighten it with 2 bolts to prevent looseness during operation.

Tightening torque: 6 N-m

Examine the band clamp for looseness

4. Flow check
. Start the engine.

1

2. Move the selecting valve on the filter body side surface to ON.
3. Move the cock of the ball valve to NORMAL OPEN.
4

. Look through the top sight glass and make sure that the rotor turns. If the rotor does not turn, make sure
that:

- The filter cover assembly is correctly installed.
- The ball bearing turns easily.
- The band clamps are tightened equally.

5. With the filter in operation, examine all joints for leaks and unusual vibration. Repair if necessary.

CONDITION
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Lubricating oil pump

G6EY22W

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
1 1 750633-32110 LO PUMP XL 1 1
2 2 150633-32010 LOP BODY ASSY 1 1
5 3  24550-016120 BEARING 16 X 12 2 2
6 2 147673-32070 COVER ASSY, L/O PUMP 1 1
9 2 150633-32210 GEAR,LOP 1 1
10 2 150633-32310 LOP GEAR ASSY,DRIVIN 1 1
15 2 150633-32350 LOP GEAR ASSY,DRIVEN 1 1
18 2 150633-32370 LOP GEAR D 1 1
19 2 23414160000 GASKET, 16 X 1.0 1 1

20 2  23887-160002 PLUG 16 1 1
21 2 26292-140452 BOLT, 14 X 45 4 4
22 2 26772-300002 NUT, 30 1 1
23 1 22340-100322 PIN, 10X 32 1 1
24 1 24311-000750 PACKING, P 75.0 1 1
25 1 26206-120352 BOLT, 12X 35 9 9
26 1 26796-100002 NUT, 10 1 1
27 1 728633-32200 SAFETY VALVE ASSY 1 1
29 3 128633-32410 VALVE 1 1
30 3 128633-32420 SPRING, SAFETY VALVE 1 1
31 3 128633-32430 SHUTTER 1 1

2 1 1

128633-32450

SHIM SET, ADJUSTING

4R
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Lubricating oil priming pump

A — AR
SECTION A-A
O
f \
Y .
2
° 20
21 18 17 16 15
B — B
SECTION B-B
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G6EY22W

Lubricating oil priming pump

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 46130-061720 PUMP,LO PRIM.MOTOR 1 1
2 2 40000-018390 PUMP CASING 1 1
3 2 40000-018180 MOTOR FRAME 1 1
4 2 40000-018400 DRIVE SHAFT 1 1
5 2 40000-018410 DRIVEN SHAFT 1 1
6 2 40000-018420 DRIVE GEAR 1 1
7 2 40000-018430 DRIVEN GEAR 1 1
8 2 40000-018230 KEY 1 1
9 2 40000-018240 BEARING 4 4
10 2  40000-018250 HOUSING BEARING 4 4
11 2 40000-018260 COUPLING 1 1
12 2 40000-018270 COUPLING 1 1
13 2 40000-018280 BUSH, COUPLING 1 1
14 2 40000-018290 OIL SEAL 2 2
15 2 40000-018300 BODY, SAFETY VALVE 1 1
16 2  40000-018310 SAFETY VALVE 1 1
17 2 40000-018320 SPRING, SAFETY VALVE 1 1
18 2 40000-018331 COVER, SPRING 1 1
19 2 40000-018340 GASKET 1 1
20 2  40000-018350 GASKET 1 1
21 2 24321-000450 O-RING G45 1 1
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Lubricating oil cooler

lllustrated parts data

G6EY22W

2/2

LV

Part No.

Part name

Remarks

150633-33040
150633-33160
150633-33190

BODY,LUB OIL COOLER
COVER,LO COOLER
COOLING PIPE ASSY

133970-33202
150633-33230
150633-33250

SEAT, COOLER TUBE

COOLING PIPE
DISTANCE PLATE

150633-33260
150633-33270
150633-33320

DISTANCE PLATE
BAFFLE PLATE
PIPE,LO BY-PASS

150633-33910
23414-170000
23894-030002

PLUGR20
GASKET, 17 X 1.0
PLUG G 3/8

23897-030002
24311-000750
24321-002300

PLUG G 3/8
PACKING, P 75.0
PACKING, G230.0

26206-120352
26206-120802
24311-000750

BOLT, 12X 35
BOLT, 12X 80
PACKING, P 75.0

Al A Ala A AaAla A A =
oo~ oo N ® NN G

N N
- O

24311-000900
24321-000600
24321-000700

PACKING, P 90.0
PACKING G 60.0
PACKING G 70.0

NN
w N

A Al A A Al A A Al A A Al A A Al A DN DN N2 A A

26232-160402
26732-160002

STUD,BOLT 16 X
NUT, 16

40

LW ALW
1 1
2 2
1 1
2 2

170 170
4 4

20 20
1 11
1 1
5 5
7 7
4 4
3 3
2 2
2 2
20 20
4 4
1 1
2 2
2 2
1 1
8 8
8 8
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3004-000-50-00

G6EY22W
Lubricating oil pressure control valve
lllustrated parts data 17

A-30049-00001-A-01_EN

LV Part No. Part name LW ALW Remarks

747673-34020
147673-34010
139653-34030

VALVE ASSY, CONTROL
BODY, CONTROL VALVE
VALVE, CONTROL

—

—

139653-34040
139653-34060
139653-34070

SPRING, VALVE
RETAINER, SPRING
RETAINER, SPRING

139653-34080
139653-34090
138613-34100

PACKING
NUT, CAP
BOLT, ADJUSTING

23414-160000
26206-100252
26772-160002

GASKET, 16 X 1.0
BOLT, 10X 25
NUT, 16

a Al a A A =
_bw,\)_\ocooo\lmcn-bwm—\o

= AN N DNNDNDNDNDDNDDNDND N -

147673-34020
26206-120302

PACKING, VALVE
BOLT, 12X 30

A alapnp N o alaa alaa

B AaAla NN A Al a Al a
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GEY22W 3005-000-50-00

Dipstick

lllustrated parts data 17

A-20059-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 41632-011210 DIPSTICK,LUB OIL 1 1
2 1 24311-000070 PACKING P 7.0 1 1

YANMAR



GEY22W 3006-000-50-00

lllustrated parts data

Lubricating oil strainer

1/2

10
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3006-000-50-00

G6EY22W

Lubricating oil strainer

lllustrated parts data 2/2

LV

Part No.

Part name

Remarks

150633-35051
150633-35410
150633-35420

STRAINER,AUTO B&K
O-RING D209 B&K
O-RINGD177 B&K

150633-35430
146623-35440
146623-35480

O-RINGD171 B&K
O-RING D16 B&K
SWITCH, DEFF. PRESS.

150633-35490
132659-35501
132659-35550

INDICATION FILTER
ELEMENT, FILTER
O-RING, D37 B&K

151695-35820
150633-35830
150633-35840

FLUSHING ARM SHAFT
MOUNTING BUSHING(B&K
FLUSHING BUSH (B&K

A A Al A =
m_bw,\)_\ocooo\lmcn-bwl\)—\o

NN NN DNDNDDNDNDDNDNDDNDNDNDND-

151695-35860
151695-35870
151695-35950

BALL BEARING (B&K
INDICATION BUSH (B&K
O-RING (B&K

4R
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3007-000-50-00

G6EY22W

Lubricating oil bypass filter (FM200DS)

lllustrated parts data

11

A-20079-02001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 146623-35201 CENTRIFUGAL FILTER 1 1
2 2 746623-35411 COVER ASSY 1 1
3 2  746623-35420 ROTOR ASSY 1 1
4 2 146623-35901 BAND 1 1
5 2  746623-35460 O-RING SEALKIT 1 1
6 2  746623-35450 PAPER INSERT 1 1
7 2  746623-35470 WINDOW, INSPECTION 1 1
8 2  746623-35481 BEARING ASSY 1 1
9 2  746623-35490 BODY, ROTOR 1 1
10 2 146623-35930 PIPE, DRIVE 1 1
11 2 746623-35430 VALVE ASSY 1 1
12 1 122310-01300 O-RING, CYL. LINER 1 1
13 1 26216-100302 STUD,BOLT 10X 30 6 6
14 1 26706-100002 NUT, 10 6 6
3-3R Yiéallewvlaln



G6EY22W

3008-000-50-00

Lubricating oil thermostat

lllustrated parts data

11

A-20089-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 147673-38100 BODY 1 1
2 1 141616-38110 PISTON 1 1
3 1 141616-38120 COVER 1 1
4 1 141616-38130 ADJUSTING BOLT 1 1
5 1 141616-38140 SPRING 1 1
6 1 141616-38150 SPRING 1 1
7 1 141616-38210 ELEMENT 1 1
8 1 141616-38260 LABEL,LO. THERMOSTAT 1 1
9 1 137600-64260 SPACER (B) 1 1
10 1 137900-91451 RIVET 3 3
11 1 139653-34090 CAP NUT 1 1
12 1 22272-000100 CIRCLIP E-10 1 1
13 1 23414-160000 GASKET 16, ROUND 2 2
14 1 24321-000650 O-RING 1A G-65.0 1 1
15 1 26206-100252 BOLT M10X25 4 4
16 1 26772-160002 NUT M16,LOCK 1 1
17 1 26206-120302 BOLT M12X 30 6 6
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3009-000-50-00

S
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11

lllustrated parts data

Lubricating oil pipe (pump to cooler)

A-20059-00001-A-01_EN

Remarks

LW ALW

Part name

LO PIPE, PUMP INLET
PACKING, VALVE
PACKING, P 90.0

Part No.
150633-39110

LV

No

1
1
1
1
1
1
1
1
1
1
1
1
1

1

153605-34100

24311-000900
26152-160352
26152-160502
26732-160002
150633-39400

4
5
6

BOLT, 16 X 35
BOLT, 16 X 50

NUT, 16

-LOC

LO PIPE,LOP-LOC
GASKET, 21 X 1.0
PLUG G 1/2

LO PIPE,LOP

150633-39410

23414-210000
23897-040002
24311-000750
26206-120352
26206-121002

9

10

1

PACKING, P 75.0

12
13

BOLT, 12X 35

BOLT, 12 X100

YANMAR



3010-000-50-00
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1/2

lllustrated parts data

Lubricating oil pipe (strainer to bypass filter) (FM200DS)

YANMAR



GEY22W 3010-000-50-00
Lubricating oil pipe (strainer to bypass filter) (FM200DS)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks

150633-39191
146623-39370
23163-040000

LO PIPE,FM200 DRIVE
UNION, M26-M18
NIPPLE,R 1/2

—

—

23414-180000
23414-260000
23857-120000

GASKET, 18 X 1.0
GASKET, 26 X 1.0
BOLT, JOINT 12

43551-001711
43600-023230
146673-07150

UNION, PT1/2X15
VALVE, BALL
LABEL, VALVE

150633-39451
150633-39471
146623-39050

LO PIPE AFILTER OUT
LO PIPE B,FILTER OUT
JOINT BOLT

150633-39280
146623-39480
146625-39820

SUPPORT,LO PIPE,FILT
UNION,M33-M25
SUPPORT, 30X1

23414-250000
23414-330000
23428-310000

GASKET, 26 X 1.0
GASKET, 33 X 1.0
GASKET, 31X 1.5

>33 aranlaonoanen

24321-000400

PACKING G 40.0

A A AlAa A Al A Ala A Al A Al A AaAla A Al A A

N = N A ala apnplhn a2 ala a ala a ala apnla o

N =2 N B 2 Al A NN A Ala A Al A Al a NN —2A -~

20 26206-120202 BOLT, 12X 20
21 26206-120302 BOLT, 12X 30
22 26206-120402 BOLT, 12X 40
23 26206-120652 BOLT, 12X 65
24 26706-120002 NUT, 12
4R YANMAR



3011-000-50-00
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Lubricating oil pipe (strainer OUT)

11

lllustrated parts data

A-20115-00001-A-01_EN

Remarks

LW ALW

Part name

LO PIPE AFILTER OUT
LO PIPE B,FILTER OUT

JOINT BOLT

Part No.
150633-39310

LV
1
1
1
1
1
1
1
1
1
1

No

150633-39321
146623-

39050

146625-39820

23414

SUPPORT, 30X1

250000

5
6
7
8

9
10

GASKET, 26 X 1.0

23428-310000
26206-120402
26206-120652
26706-120002

153672-

GASKET, 31X 1.5

BOLT, 12X 40
BOLT, 12X 65

NUT, 12

50840 WASHER, SEAL 25

YANMAR



3012-000-50-00

G6EY22W

Lubricating oil pipe (turbine)

lllustrated parts data

11

=z
o

<

Part No.

54

Part name

LW ALW

A-20129-00001-A-01_EN

Remarks

150633-39252
146683-39271
146623-39480

PIPE, LO T/C INLET
SUPPORT, 20X1
UNION,M33-M25

150633-39480
23414-250000
23414-330000

BALL JOINT BOLT 20
GASKET, 26 X 1.0
GASKET, 33X 1.0

O 00 N[O O W N -

23857-200000
26206-120452
150633-39260

BOLT, JOINT 20
BOLT, 12X 45
LO PIPE, T/C OUTLET

IR N
- O

A Al A AaAla A AaAla A A

24326-000600
26152-160402

PACKING G 60.0
BOLT, 16 X 40

B N2 A aAla AN Al o

B N2 A aAla AN Al o

4R
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3013-000-50-00
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Lubricating oil pipe (priming)

1/2

lllustrated parts data

YANMAR
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3013-000-50-00

Lubricating oil pipe (priming)

lllustrated parts data

G6EY22W

2/2

No LV Part No. Part name LW ALW Remarks
1 1 150633-39642 PIPE (LO PRIMING) 1 1
2 1 146623-39641 CHECK VALVE 1 1
3 1 146623-39680 PACKING 1 1
4 1 26206-120552 BOLT, 12X 55 1 1
17 1 26206-120652 BOLT, 12X 65 1 1
5 1 43711-102300 PIPE,LOP PUMP IN 1 1
6 1 43711-107663 PIPE,LUB OIL 1 1
7 1 22137-080000 WASHER, 8 2 2
8 1 23438-025000 COUPLING, 258 1 1
9 1 26206-100402 BOLT, 10 X 40 4 4
10 1 26706-100002 NUT, 10 4 4
11 1 26206-120302 BOLT, 12X 30 8 8
12 1 26206-120302 BOLT, 12X 30 4 4
13 1 26464-025000 U-BOLT, 25 1 1
14 1 26706-080002 NUT, 8 2 2
15 1 43400-004150 PACKING, 32 2 2
16 1 43400-004160 GASKET, 5K-40 3 3
18 1 22137-120000 WASHER, 12 4 4
19 1 22137-100000 WASHER, 10 8 8
3-6R Yiéallewvlaln



GEY22W 3014-000-50-00
lllustrated parts data 11

Lubricating oil pipe (governor)

A-20145-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-39380 LO PIPE,GOVERNOR 1 1

101147-59810 BOLT, PIPE JOINT M8
23414-080000 GASKET, 8 X 1.0
23414-120000 GASKET, 12X 1.0
23857-060000 BOLT, JOINT 6

g W N
A Al a A A
= NN -
= NN -
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GEY22W 3015-000-50-00
lllustrated parts data 11

Lubricating oil pipe (generator)

A-20159-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-39870 SUPPORT,LO PIPE
150633-39880 LO PIPE A,GEN
150633-39890 LO PIPE B,GEN
23297-120121 CLAMP, 12X 12
23414200000 GASKET, 20X 1.0
23857-150000 BOLT, JOINT 15
26206-100182 BOLT, 10X 18
26206-120252 BOLT, 12X 25
26706-120002 NUT, 12

—
—

O 00 N[O O W N -
A A Ala A AaAla a
A A Al a N Ala A
A A Al a N Ala A
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3016-000-50-00

G6EY22W

Lubricating oil pressure gauge pipe

lllustrated parts data

11

A-20162-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-39801 PIPE,LO PRESSURE A 1 1
2 1 150633-39810 PIPE B,LO 1 1
3 1 150633-39821 PIPE,LO PRESSURE C 1 1
4 1 146625-59710 VALVE,NEEDLE 1 1
5 1 153605-91760 SUPPORT 2 2
6 1 23414-120000 GASKET, 12X 1.0 4 4
7 1 23857-060000 BOLT, JOINT 6 1 1
8 1 26116-060202 BOLT, 6 X 20 2 2
9 1 26206-120202 BOLT, 12X 20 1 1
10 1 26706-120002 NUT, 12 1 1
11 1 43720-005830 CLAMP 1 1
12 1 153605-91770 SUPPORT,B 2 2
13 1 152623-91200 SUPPORT, PIPE A 2 2
14 1 152623-91210 SUPPORT, PIPE A 2 2
15 1 26716-060002 NUT, 6 1 1
16 1 150633-39830 SUPPORT,PIPE LO PRES 1 1
17 1 22137-060000 WASHER, 6 1 1
18 1 23297-060061 CLAMP, 6 X6 1 1
19 1 26116-060162 BOLT, 6 X 16 1 1
20 1 26716-060002 NUT, 6 1 1
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3017-000-50-00

G6EY22W
Lubricating oil pipe (pinion lubrication)
lllustrated parts data 17

A-20179-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 147678-39700 VALVE ASSY, CONTROL 6 6

2 2 147678-39710 VALVE, CONTROL 6 6

3 2 147678-39720 BODY, ADJUST VALVE 6 6

4 2 147678-39730 CAP NUT, M6 FINE 6 6

5 2 147678-39740 NUT,M6 FINE 6 6

6 2  23414-060000 GASKET, 6 X1.0 12 12

7 2  24311-000090 PACKING, P 9.0 6 6

8 1 150633-39791 PIPE,LO FOP PINION 6 6

9 1 23414-060000 GASKET, 6 X1.0 6 6

10 1 23414-120000 GASKET, 12X 1.0 12 12

11 1 23414-120000 GASKET, 12X 1.0 12 12

12 1 23857-060000 BOLT, JOINT 6 6 6

13 1 26557-060082 SCREW, 6 X 8 6 6

4R YhiEVER



GEY22W 4000-000-01-00

Cooling water system (freshwater-freshwater dual system)

Description of function 1/3

* The internal cooling water is divided into 2 circuits. The high-temperature side circuit decreases the
temperature of the cylinder liner and cylinder head. The low-temperature side circuit decreases the
temperature the air cooler, lubricating oil cooler and other auxiliary equipment.

skit{()

o)
FW inlet
F.W outlet

Air vent

@rge 2 @1 e

= Air cooler

'%‘H" @ ? i
T |I L
Alr vent §%:’_ " *i_‘
® @ NN
Hot water " i No.1 | ‘
inlet & outlet | " i ‘ eyl. |
1ih Lo L ‘
o/
High temp. F.W. pump g
o
&
=]
(Remarks)
This is a standard system diagram.
Details at each construction have been described to the drawing.

A-40000-00002-A-01_EN

Fig.1 Cooling water system (one-pump mixing specification)
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G6EY22W

Cooling water system (freshwater-freshwater dual system)

Description of function

4000-000-01-00

2/3

©®
=

F.W inlet

Low temp. FW. pump |

F.W outlet

Air vent

Air cooler

i
Y
& Lub. oil cooler )@

Air vent ;%:_

Hot water
inlet & outlst

High temp. F.W. pump

(Remarks)

This is a standard system diagram.
Details at each construction have been described to the drawing.

Fig.2 Cooling water system (two-pump mixing specification)

Drain

A-40000-00002-A-01_EN
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GEY22W 4000-000-01-00

Cooling water system (freshwater-freshwater dual system)

Description of function 33

.Cooling water system (double pump specification)

The high-temperature cooling water is pressure-fed by the high-temperature water pump mounted on the
engine. It decreases the temperature of the intake air cooler, and then passes through the cylinder block
and decreases the temperature of the cylinder liner and cylinder head. Then it flows through the cooling
water manifold into the thermostat. Here it divides into 2 routes: one route returns to the cooling water pump
and the other route returns to the freshwater cooler.

. Low-temperature cooling water system (double pump specification)

The low-temperature cooling water is pressure-fed by the low-temperature water pump mounted on the
engine. It decreases the temperature of the intake air cooler and then the lubricating oil cooler. The cooling
water of the low-temperature side joins the cooling water of the high-temperature side that passes the
thermostat. Then it returns to the freshwater cooler.

. Cooling water pump

The cooling water pump is a centrifugal pump. It is driven by the engine. It is installed on the opposite side
of the flywheel. It is used on the low-temperature side and the high-temperature side. The impeller and the
shaft are tightened by screws.

A-40000-02002-A-01_EN

Fig.3 Cooling water pump
4. Cooling water thermostat

The cooling water thermostat is a wax-type device with very little leakage. It controls the temperature of the
cooling water at the engine outlet.

3-7R YANMAR



GEY22W 4001-000-02-00

Cooling water pump

Inspection and maintenance 1/3

CONDITION "Examine the drain pipe for water and oil leaks.

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the cooling water pump.

1. Disassembly

1.
2,

d

® 9 N o o &

Loosen the bolt 1.

Remove the cover 2. Remove the O-ring 3.

Remove the impeller 4 (left-handed thread).

The thread of the impeller is reverse-threaded. Make sure that you turn it in the correct direction.
Remove the mechanical seal 12.

Lock the driving gear 7.

Remove the tightening nut 6.

Remove the key 5 together with the driving gear.

Remove the circlip 8.

Remove the ball bearings 9 and 11 together with the shaft 10. The bearings are press-fitted into the
shaft.

If you do not replace the key, leave it installed to the shaft.

A-40010-01001-A-01_EN

Fig.1 Cooling water pump

3-7R
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GEY22W 4001-000-02-00

Cooling water pump

Inspection and maintenance 23

2. Inspection

1.

Measure the clearance e between the impeller 2 and casing 1. If the measurement is more than the
permitted value, replace the part that is more worn.

Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW)
Replace the mechanical seal 3 and the oil seal 4 if necessary.
Replace the ball bearings 5 and 7 every 8000 to 10000 operating hours, even if the appearance is good.

When you press-fit the ball bearings on the shaft 6, apply load to the inner race of the bearings.

A-40010-01002-A-01_EN

Fig.2 Cooling water pump

3. Assembly

1.
2,

© N o o oo

9.

Press-fit the bearings 10 and 12 to the shaft 11.

Install the shaft 11 and the bearings 10 and 12 together. Make sure that you do not cause damage to
the lip of the oil seal 13.

Lock the assembly in the correct position with the circlip 9.

Install the driving gear 8 and the key 6.

Tighten the driving gear tightening nut 7 to the specified torque.

Install the mechanical seal 15.

Make sure that you install the mechanical seal and the oil seal in the correct location.

Apply corrosion inhibitor (ETON 2300F or equivalent) to the area (e) of the clearance between the
casing 5 and the impeller 4. (casing side)

Install the impeller to the shaft.

10.Tighten it to the specified torque.

Impeller: 430 N-m to 450 N-m
Driving gear tightening nut: 235 N-m to 255 N'-m

11.Replace the O-rings 3 with new ones.
12.Tighten the cover 2 with the bolt 1.

3-7R

YANMAR



GEY22W 4001-000-02-00

Cooling water pump

Inspection and maintenance 33

Fig.3 Cooling water pump

CONDITION Do a hydraulic test at 0.75 MPa. There must be no water leaks.

TR YANMAR



GEY22W 4002-000-01-00

Cooling water thermostat (high-temperature water)

Description of function 11

* The cylinder jacket has a thermostat. It increases the temperature of the cooling water in the cylinder
jacket for a short time after engine start. It keeps the temperature in the correct range during operation.
* When you operate the engine at low load or if there is a lot of radiated heat, the cooling watertemperature
decreases. As long as the cooling water temperature at the engine outlet is over 75 °C, sulfuric corrosion

does not occur.

High temperature

From B
cylinder head

From
cylinder head

1

\_ Cooler side Bypass side 5 40020-00001-5-01 B
Fig.1 Cooling water thermostat outline
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GEY22W 4002-000-02-00

Cooling water thermostat (high-temperature water)

Inspection and maintenance 173

CONDITION
PERSONNE
EQUIPMEN
SUPPLIES
SPARES

O-ring 150633-48210 2 pc

O-ring 150633-48220 2 pc
SAFETY

Obey the instructions that follow when you do maintenance of the cooling water thermostat (high-temperature
water).

1. Disassembly

Close all valves at the inlet and the outlet of the cooling water system.

Drain the cooling water from inside the cylinder jacket.

Remove the tightening bolt of the cooling water manifold 1.

Loosen the tightening nut of the thermostat. Remove the thermostat assembly.
Remove the orifice on the inlet and outlet sides.

Loosen the tightening bolts on the mating surface of the thermostat cases 2 and 4.

Remove the thermostat case.

© N o g kb=

Remove the thermostat 3.
Be careful that you do not let the thermostat fall.
9. Make sure that the temperature setting of the thermostat is correct.

Opening temperature and number of thermostats: 82 °C x 2.

YANMAR



GEY22W 4002-000-02-00

Cooling water thermostat (high-temperature water)

Inspection and maintenance 23

2. Inspection

1. Thermostat inspection

1 - Look for cracks in the valve, breakage of the spring and bite-in of unwanted material on the valve
seat surface.

2 - Put the thermostat into cold and hot water for 2 to 3 minutes each.

3 - Measure the valve lift A.

4 - If the valve lift is different from these values, replace the thermostat with a new one.
Cold water (30 °C orless): A =66.3mm
Warm water (95 °C to 100 °C): A = 76.3mm or more

<

' A-40020-00003~-A-01_EN

Fig.2 Valve lift check
2. Thermostat case inspection

1 - Examine the thermostat seal for damage and wear.

2 - Examine the thermostat seat surface for wear and corrosion.

YANMAR



GEY22W 4002-000-02-00

Cooling water thermostat (high-temperature water)

Inspection and maintenance 33

3. Assembly

Replace all O-rings with new ones.
Install the thermostat to the body. Make sure that you install it in the correct location and direction.
Tighten the mating surface of the thermostat case with a bolt.

Install the orifice on the inlet/outlet side.

o & e b =

Install the thermostat assembly to the engine.

CONDITION

YANMAR



GEY22W 4003-000-01-00

Cooling water switch valve (low-temperature) (option)

Description of function 11

* This engine has an intake air heating device (option) to control continuous low-load operation.

* The device is at the low-temperature side cooling water outlet of the air cooler. It stops the flow of cooling
water on the low-temperature side to the air cooler and thus increases the temperature of the intake air.

» This device has a solenoid valve. Depending on its ON/OFF position, the control air moves the air piston.
It moves the piston on the cooling water side up or down. This stops the flow of cooling water on the low-
temperature side to the air cooler and thus controls the temperature of the intake air.

* You can confirm the operating state of this device by measuring the length L of the shaft that extends
from the top of the device.

* The relation between the length L and the operating state is described in the table.

Length L Operating state Flow of Iow-j(emperature side Engine load
cooling water
28mm Intake air is not heated Al co_ollng water flows through High load
the air cooler
8mm Intake air is heated All cooling water is bypassed Low load

Air cylinder cover

Packing

Nut

Air cylinder

Piston

From air; cooler

(D

O-ring

Nut

Low-temperature water outlet Low-temperature water outlet

Nomal operation Supply air heated

A-40030-00001-A-01_EN

Fig.1 Cooling water selecting valve (low-temperature water) outline
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4003-000-02-00

G6EY22W

Cooling water switch valve (low-temperature water) (option)

Inspection and maintenance 1/3

CONDITION

44100-018310
24311-000400
24316-000200
24316-000850
24316-000950

1pc
1pc
2 pc
1pc
1pc

SUPPLIES

SPARES
Packing
O-ring
O-ring
O-ring
O-ring

SAFETY

Obey the instructions that follow when you do maintenance of the cooling water switch valve (low-temperature

water) (option).

1. Periodic inspections

1. Turn the shaft 1 clockwise rotation or more per week with a wrench (width: 8 mm) to prevent the air
piston and the cooling water side piston from getting stuck.

2. Disassembly

© N o o o bh =

Remove the control air pipe 1.

Loosen the air cylinder tightening bolt 8.

Remove the air cylinder cover 2.
Remove the nut 3 on the top of the shaft.
Remove the nut 7 on the bottom of the shaft.

Remove the piston.

Remove the air piston 4 together with the spring 5.

A-40030-00002-A-01_EN

water)

Remove the cylinder 9 together with the shaft 6 and the piston 10 on the cooling water side.
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GEY22W 4003-000-02-00

Cooling water switch valve (low-temperature water) (option)

Inspection and maintenance 23

10

R\

<)
il

\

—

9’

CASH

Fig.2 Cooling water selecting valve (low-temperature water)
3. Inspection

1. Clean the seat on the top and the bottom sides of the piston.
2. Look for poor contact or damage.

3. Examine the area around the piston for unusual wear.

4. Examine the inside of the air cylinder for wear.

+ Correct areas of bad contact with sandpaper.
4. Assembly

Replace the O-ring, packing and seal washer with new ones.
Put the air cylinder into the shaft.
Install the piston from the bottom. Tighten the nut.

Install the spring and air piston from the top. Lock the parts with the nut.

o & e b =

Apply spray grease (Taihou Industry Co. Ltd. Pro SG480 MP or equivalent) to the sliding areas of the
air piston and the shaft. (Refer to Fig. 3.)
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GEY22W 4003-000-02-00

Cooling water switch valve (low-temperature water) (option)

Inspection and maintenance 33

) Apply spray grease here

( A-40030-00004-A-0C1_EN
Fig.3 Assembling the cooling water selecting valve (low-temperature water)
Install the air cylinder cover to the air cylinder.

Install the air cylinder assembly to the body.

Tighten the air cylinder tightening bolt.

® ® N ©

Install the control air pipe

CONDITION "Make sure that the length of the shaft that extends out to the top part of the device (length L) is 28 mm.

YANMAR



GEY22W 4001-000-50-00

Cooling water pump (high-temperature water)

lllustrated parts data 1/2
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4001-000-50-00

G6EY22W

Cooling water pump (high-temperature water)

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
- 1 750633-42190 CW PUMP, FCD 1
- 1 750633-42200 CW PUMP, FCD 1 900 min-"
- 1 750633-42210 CW PUMP, FCD 1 1000 min~"
1 2 150633-42110 CASE 1 1

2 2 150633-42120 COVER 1 1

3 2 150633-42210 SHAFT 1 1

4 2 150633-42370 IMPELLER, WATER PUMP 1

4A 2 150633-42380 IMPELLER, WATER PUMP 1 900 min-"
4B 2 150633-42390 IMPELLER, WATER PUMP 1 1000 min~"
5 2 146623-42510 MECHANICAL SEAL 1 1

6 2  22252-000800 RING, 80 1 1

7 2  22512-070360 KEY, 7 X 36 1 1

8 2 23414130000 GASKET, 13X 1.0 2 2

9 2 23414170000 GASKET, 17 X1.0 1 1

10 2  23894-020002 PLUG G 1/4 2 2

11 2 23894-030002 PLUG G 3/8 1 1

12 2 24101-063074 BEARING, 6307 1 1

13 2 24102-062074 BEARING, 6207U 1 1

14 2 24321-002300 PACKING, G230.0 1 1

15 2 24423-355511 SEAL, TC355511 1 1

16 2 26106-100202 BOLT, 10X 20 8 8

17 2 26732240002 NUT, 24 1 1

18 2 22137240000 WASHER, 24 1 1

25 2 24311-000350 PACKING P 35.0 1 1

19 1 147673-42451 GEAR WATER PUMP Z=15 1

19A 1 147673-42480 GEAR WATER PUMP Z=16 1

20 1 146673-42481 PIPE, LEAK DETECT. 1 1

21 1 23414-140000 GASKET, 14 X 1.0 2 2

22 1 23854-080000 BOLT, JOINT 8 1 1

23 1 24316-000900 PACKING, P 90.0 1 1

24 1 26206-120302 BOLT, 12X 30 8 8
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GEY22W 4002-000-50-00

Cooling water pump (low-temperature water)

lllustrated parts data 1/2
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4002-000-50-00

G6EY22W

Cooling water pump (low-temperature water)

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
- 1 750633-42190 CW PUMP, FCD 1
- 1 750633-42200 CW PUMP, FCD 1 900 min-"
- 1 750633-42210 CW PUMP, FCD 1 1000 min~"
1 2 150633-42110 CASE 1 1

2 2 150633-42120 COVER 1 1

3 2 150633-42210 SHAFT 1 1

4 2 150633-42370 IMPELLER, WATER PUMP 1

4A 2 150633-42380 IMPELLER, WATER PUMP 1 900 min-"
4B 2 150633-42390 IMPELLER, WATER PUMP 1 1000 min~"
5 2 146623-42510 MECHANICAL SEAL 1 1

6 2  22252-000800 RING, 80 1 1

7 2  22512-070360 KEY, 7 X 36 1 1

8 2 23414130000 GASKET, 13X 1.0 2 2

9 2 23414170000 GASKET, 17 X1.0 1 1

10 2  23894-020002 PLUG G 1/4 2 2

11 2 23894-030002 PLUG G 3/8 1 1

12 2 24101-063074 BEARING, 6307 1 1

13 2 24102-062074 BEARING, 6207U 1 1

14 2 24321-002300 PACKING, G230.0 1 1

15 2 24423-355511 SEAL, TC355511 1 1

16 2 26106-100202 BOLT, 10X 20 8 8

17 2 26732240002 NUT, 24 1 1

18 2 22137240000 WASHER, 24 1 1

25 2 24311-000350 PACKING P 35.0 1 1

19 1 147673-42451 GEAR WATER PUMP Z=15 1

19A 1 147673-42480 GEAR WATER PUMP Z=16 1

20 1 146673-42481 PIPE, LEAK DETECT. 1 1

21 1 23414-140000 GASKET, 14 X 1.0 2 2

22 1 23854-080000 BOLT, JOINT 8 1 1

23 1 24316-000900 PACKING, P 90.0 1 1

24 1 26206-120302 BOLT, 12X 30 8 8
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GEY22W 4003-000-50-00
Thermostat (high-temperature water)

lllustrated parts data 17

s

No LV Part No. Part name LW ALW Remarks
150633-48021 THERMOSTAT,HCW 1 1

150633-48200 COVER SEAL(1)
150633-48210 COVER SEAL(2)
150633-48220 SLEEVE SEAL
150633-48411 ELEMENT,CWTV 82
146673-49560 PACKING, PUMP-OUT
147673-49570 PACKING, I/C.OUT A

~No o Aw N -
ala v NN -
N I N R V1 I TN
BN I VTN
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4004-000-50-00
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lllustrated parts data

Cooling water outlet/Inlet pipe (one-pump mixing specification)

(7 \.u
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GEY22W 4004-000-50-00

Cooling water outlet/Inlet pipe (one-pump mixing specification)

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
150633-49250 PIPE(LCW ENGIN 1PMIX
150633-49260 PIPE(LCW I/CIN 1PMIX
153605-34100 PACKING, VALVE
150633-49350 PACKING(I/C IN)
146623-49550 PACKING(CW INOUT)
147673-49570 PACKING, I/C.OUT A
150633-49600 ORIFICE(D30
146623-49750 PIPE (CW)
146623-49763 PIPE, CW INOUT
23414210000 GASKET, 21 X 1.0
23897-040002 PLUG, G 1/2
26116-160402 BOLT, 16 X 40
26116-161102 BOLT, 16 X 110
26116-161102 BOLT, 16 X 110
26116-161902 BOLT, 16 X 190
26116-162002 BOLT, 16 X 200
26206-120452 BOLT, 12X 45
26212-160352 STUD,BOLT 16 X 35
26706-120002 NUT, 12

26716-160002 NUT, 16

—
—
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GEY22W 4005-000-50-00

Cooling water outlet/Inlet pipe

lllustrated parts data 17

A-40052-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 146623-49750 PIPE (CW) 2 2
2 1 146623-49760 PIPE (CW INOUT) 1 1
3 1 153605-34100 PACKING, VALVE 2 2
4 1 146623-49550 PACKING(CW INOUT) 1 1
5 1 26116-160402 BOLT, 16 X 40 4 4
6 1 26116-161102 BOLT, 16 X 110 4 4
7 1 26116-161902 BOLT, 16 X 190 2 2
8 1 26116-162002 BOLT, 16 X 200 2 2
9 1 26212-160352 STUD,BOLT 16 X 35 2 2
10 1 26716-160002 NUT, 16 2 2
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G6EY22W

4006-000-50-00

Cooling water pipe (high-temperature water) (pump to I/C)

lllustrated parts data

11

4
No LV Part No. Part name LW ALW Remarks
1 1 150633-49402 PIPE,HCW PUMP OUT 1 1
2 1 150633-49410 PIPE (HCW I/C IN) 1 1
3 1 150633-49290 PACKING(PUMP OUT) 2 2
4 1 150633-49350 PACKING(I/C IN) 1 1
5 1 150633-49350 PACKING(I/C IN) 1 1
6 1 23414-120000 GASKET, 12X 1.0 1 1
7 1 23884-120002 PLUG, 12 1 1
8 1 26206-120452 BOLT, 12X 45 4 4
9 1 26206-120452 BOLT, 12X 45 4 4
10 1 26206-121052 BOLT, 12 X105 4 4
11 1 26706-120002 NUT, 12 4 4
12 1 26706-120002 NUT, 12 4 4
13 1 26706-120002 NUT, 12 4 4
14 1 43600-021210 VALVE, REVERSE 80A 1 1
4R YhiEVER



GEY22W 4007-000-50-00

Cooling water pipe (low-temperature water) (pump to I/C)

lllustrated parts data 17

A-40079-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks

150633-49300 PIPE (LCW PUMP-I/C) 1 1

150633-49290 PACKING(PUMP OUT)

150633-49350 PACKING(I/C IN) 1

23414-120000 GASKET, 12X 1.0 1

23414210000 GASKET, 21 X 1.0 1

23884-120002 PLUG, 12 1

23894-040002 PLUG, G 1/2 1
8
8

26206-120452 BOLT, 12X 45
26706-120002 NUT, 12

O 00 N[O O W N -
A A Ala A AaAla a
0 0O Al A A Al a A
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GEY22W 4008-000-50-00

Cooling water pipe (low-temperature water) (without switch valve)

lllustrated parts data 17

A4-40085-00001-A-01 EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-49310 PIPE (LCW I/C OUT) 1 1
2 1 150633-49320 PIPE (LCW LOC IN) 1 1
3 1 150633-49340 COVER (I/C BYPASS) 1 1
4 1 150633-49360 PACKING(l/C OUT) 1 1
5 1 150633-49360 PACKING(l/C OUT) 1 1
6 1 147673-49570 PACKING, I/C.OUT A 1 1
7 1 147673-49570 PACKING, I/C.OUT A 1 1
8 1 23414-170000 GASKET, 17 X 1.0 1 1
9 1 23894-030002 PLUG, G 3/8 1 1
10 1 26206-100302 BOLT, 10X 30 4 4
11 1 26206-100802 BOLT, 10X 80 2 2
12 1 26206-101102 BOLT, 10 X 110 2 2
13 1 26206-120302 BOLT, 12X 30 4 4
14 1 26206-120452 BOLT, 12X 45 4 4
15 1 26706-120002 NUT, 12 4 4
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4009-000-50-00

GEY22W
lllustrated parts data

Switch valve (low-temperature water) (option)
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4009-000-50-00

G6EY22W

Switch valve (low-temperature water) (option)

lllustrated parts data

2/2

LV

Part No.

Part name

LW ALW

Remarks

146623-49790
150633-49810
146623-49820

COVER(AIR CYLINDER)
AIR CYLINDER LCWV
AIR PISTON

—

—

146623-49830
150633-49900
150633-49920

SHAFT A
BODY(LCW VALVE)
PISTON (LCW VALVE)

146623-49960
150633-49980
22190-120003

SPRING
GUIDE(LCW VALVE)
WASHER, SEAL 12

24311-000100
24311-000400
24316-000200

PACKING, P 10.0
PACKING, P 40.0
PACKING, P 20.0

24316-000850
24321-000950
26116-060222

PACKING, P 85.0
PACKING G 95.0
BOLT, 6 X 22

26206-100252
26696-120002
26703-120002

BOLT, 10X 25
NUT, 12
NUT, 12

Al A Ala A AaAla A A =
oo~ oo N ® NN G

N N
- O

44100-018310
150633-49320
150633-49360

PACKING, STOPPING
PIPE (LCW LOC IN)
PACKING(I/C OUT)

N NN
A WOWN

147673-49570
147673-49570
23414-170000

PACKING, I/C.OUT A
PACKING, I/C.OUT A
GASKET, 17 X 1.0

N NN
~N O O,

23894-030002
26206-101102
26206-101502

PLUG G 3/8
BOLT, 10 X 110
BOLT, 10 X150

W NN
o ©

= 2 Al A Al A Al A A NINN NN DNDNDNDNDNDDNDRNDDNDNDNDNDDNDDNDDN

26206-120302
26206-120452
26706-120002

BOLT, 12X 30
BOLT, 12X 45
NUT, 12

2D AN DB D Al A AN A Al A N DA A Al N A Al A Al A Al

A2 DA AN DB D Al A AN A Al A N DA A Al N A Al A Al Al
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G6EY22W

Cooling water pipe (L.O. cooler OUT)

lllustrated parts data

4010-000-50-00

11

g
(&

Part No.

lo
/‘L"
@)

Part name

LW ALW

A-401G9-00001-A-01_EN

Remarks

150633-49330
147673-49570
147673-49570

PIPE (LCW LOC OUT)
PACKING, I/C.OUT A
PACKING, I/C.OUT A

23414-170000
23894-030002
26206-120302

GASKET, 17 X 1.0
PLUG G 3/8
BOLT, 12X 30

DA 2 2N -

DA 2 2N -

26206-120352

BOLT, 12X 35
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GEY22W 4011-000-50-00

Cooling water collecting pipe

lllustrated parts data 17

Y
58
14— 10 g’
12—F| 14— 10 »Kq?

K

AT P
gL oz
J &) gz
! l‘/ _g@ﬂ
S {1
< Sers
No LV Part No. Part name LW ALW Remarks
1 1 150633-49450 PIPE(HCW COLLECT A 3 3
2 1 150633-49460 PIPE(HCW COLLECT B 1 1
3 1 150633-49470 COVER (HCW COLLECT) 1 1
4 1 147673-49570 PACKING, I/C.OUT A 1 1
5 1 23414-170000 GASKET, 17 X 1.0 1 1
6 1 23414210000 GASKET, 21 X 1.0 3 3
7 1 23894-030002 PLUG, G 3/8 1 1
8 1 23894-040002 PLUG, G 1/2 3 3
9 1 24326-000450 PACKING, G 45.0 6 6
10 1 24326-000800 PACKING, G 80.0 4 4
11 1 26206-120302 BOLT, 12X 30 4 4
12 1 26206-120352 BOLT, 12X 35 10 10
13 1 26206-120452 BOLT, 12X 45 10 10
14 1 26206-120902 BOLT, 12X 90 6 6
15 1 26706-120002 NUT, 12 12 12
16 1 150633-49780 COVER,HEAT SHIELD 1 1
17 1 26206-120502 BOLT, 12 X 50 2 2
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4012-000-50-00

G6EY22W

Cooling water drain pipe

lllustrated parts data 17

A-40129-01001-A-01_EN

LW ALW

Remarks

=z
o

LV Part No.
152623-49400

Part name
VALVE ASSY, DRAIN

152623-49410
152623-49420

VALVE STICK
VALVE BODY

24316-000090
24316-000060
150633-49640

PACKING, P 9.0
PACKING, P 6.0

DRAIN PIPE,CYL

O 00 N[O O W N -

150633-49651
22190-180003
22190-200003

PIPE,CW DRAIN.CYL
WASHER, SEAL 18
WASHER, SEAL 20

- A
N = O

23297-120121
26206-120252
26706-120002

CLAMP, 12 X 12

BOLT, 12X 25
NUT, 12

-
w

Al A A Al A Al NDDNNDN N -~

24316-000200

PACKING, P 20.0

Al A A Ala A Al A AaAla A A

Al A A Ala A Al A AaAla A

4R

YAaNMAR



4013-000-50-00
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Air vent pipe (air cooler) and water drain pipe (boost air chamber)

lllustrated parts data

&S

3

/
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GEY22W 4013-000-50-00
Air vent pipe (air cooler) and water drain pipe (boost air chamber)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-49680 DRAIN PIPE,I/C 1 1
2 1 150633-49690 DRAIN PIPE A 1 1
3 1 150633-49700 DRAIN PIPE B 1 1
4 1 139694-18300 SPACER 1 1
5 1 152623-91200 SUPPORT, PIPE A 2 2
6 1 152623-91210 SUPPORT, PIPE A 2 2
7 1 23297-060161 CLAMP, 6 X 16 1 1
8 1 23414-130000 GASKET, 13X 1.0 3 3
9 1 146622-49730 COCK, 1/4 2 2
10 1 26116-060252 BOLT, 6 X 25 1 1
11 1 26716-060002 NUT, 6 1 1
12 1 150633-49660 PIPE B,I/C AIR 1 1
13 1 150633-49670 PIPE AI/C AIR 1 1
14 1 23297-060121 CLAMP, 6 X 12 1 1
15 1 23414-130000 GASKET, 13X 1.0 2 2
16 1 146622-49610 COCK, 1/4 2 2
17 1 26206-120152 BOLT, 12X 15 2 2
18 1 43730-014240 FITTING, CLAMP 6X2 1 1
19 1 22137-120000 WASHER, 12 3 3

3R
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GEY22W 4014-000-50-00

Pressure gauge pipe

lllustrated parts data 17

A-40145-00001-A-01 EN

No LV Part No. Part name LW ALW Remarks

1 1 150633-49720 PIPE,HCW 1 1 High-temperature water
2 1 23414-120000 GASKET, 12X 1.0 4 4

3 1 23854-060000 BOLT, JOINT 6 1 1

4 1 43600-030772 VALVE, NEEDLE 1 1

5 1 150633-49730 PIPE,LCW 1 1 Low-temperature water
6 1 23414-120000 GASKET, 12X 1.0 4 4

7 1 23854-060000 BOLT, JOINT 6 1 1

8 1 43600-030772 VALVE, NEEDLE 1 1

YANMAR



GEY22W 4015-001-50-00
lllustrated parts data 11

Cooling water pipe (warm up)

2 =g
2A

4
No LV Part No. Part name LW ALW Remarks
1 1 146673-49891 ORIFICE, 3 1 1
2 1 23211-015022 FLANGE, 15 1 1 Hole
2A 1 23211-015000 FLANGE, 15 1 1 Without hole
3 1 23438-015000 GASKET, 15X 1.5 1 1
4 1 26206-100252 BOLT, 10 X 25 1 1

YANMAR



4016-000-50-00

GEY22W
lllustrated parts data

Orifice

1/2

e
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4016-000-50-00

Orifice

lllustrated parts data

G6EY22W

2/2

(two pump mixing)

No LV Part No. Part name LW ALW Remarks
1 1 146673-49481 ORIFICE(D40 1 1

2 1 150633-49500 ORIFICE(D75 1 1

3 1 150633-49520 ORIFICE(D30 1 1

4 1 150633-49610 ORIFICE(D75 1 1

(one pump mixing)

No LV Part No. Part name LW ALW Remarks
1 1 146673-49500 ORIFICE(D70 1 1

2 1 150633-49510 ORIFICE(D25 1 1

3 1 150633-49500 ORIFICE(D75 1 1

4 1 156673-49481 ORIFICE(D40 1 1

YANMAR



GEY22W 5000-001-01-00

Fuel oil system

Description of function 11

* This engine can use marine diesel oil (M.D.O.) and heavy fuel oil (H.F.O.). For a diagram of the H.F.O.
supply system, refer to the fuel system diagram by the constructor. This manual describes the fuel system
on the engine side.

* The internal fuel system has the fuel supply (e.g. fuel feed pump, fuel strainer), high-pressure injection parts
(e.g. fuel injection pump, fuel injection valve), discharge parts and the piping that connects these parts.
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The diagram shows the standard circuit.

Details for each engine are provided in the final drawing. A-50000-00001-A-01 EN

Fig.1 Fuel oil system
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GEY22W 5001-000-01-00

Description of function 11

Fuel injection valve

* The fuel injection valve is a low-inertia build with very light moving parts. It has a needle valve that is
responsive and makes the injection characteristics better. This engine has a zigzag nozzle. Compared
with standard nozzles, the zigzag nozzle has smaller, but more injection holes. The holes are arranged
so that fuel can be injected into the combustion chamber at 2 angles.

The small holes make the flow of air into the fuel spray easier and make the use of air more efficient. The
result is better quality of emissions. The increase in the number of holes also decreases the fuel injection
time.

* The fuel injection pipe leads from the side to the inside of the cylinder head and then to the fuel injection
valve body. This pipe is made of forged high-carbon steel and a drilled hole in the pipe is used as the fuel
oil passage. This design gives the pipe sufficient strength against high pressure. Both ends of the joint
are conical-tight, improving the sealing.

Adjusting nut

Spring __
Spacer__\ 2 9

A-50010-00001-A-01_EN

Fig.1 Fuel injection valve - Description of function
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GEY22W 5001-001-02-00

Fuel injection valve

Inspection and maintenance 1/8

CONDITION

Body of the fuel injection valve drawing-out  150633-92300 1pc
tool
Nut 26732-120002 2 pc
Washer 22137-120000 1pc
Hexagonal wrench (M8) 28150-080000 1pc
Hexagonal wrench (M6) 28150-060000 1pc
Cleaning tool (FOV) 146673-92810 1pc
Drawing-out tool (FOV) 150633-92400 1pc
Socket for the case nut 146673-92260 1pc
Nozzle tester 746623-93100 1 pc
Injection pipe for the nozzle tester 141616-93421 1pc
Single-ended wrench (M41) for injection 146673-92270 1pc
pressure adjustment
Double-ended wrench (M41 x M46) 28110-410460 1pc
SUPPLIES
SPARES
O-ring 151673-51381 1pc
O-ring 146673-53900 1pc
O-ring 128633-11880 1pc
Packing 137600-53091 1pc
Spacer retainer 150633-11850 1pc
Copper spacer 146673-11622 1pc
SAFETY

When you operate the nozzle tester, make sure that you do not get in contact with spray from the
fuel injection valve.
The very high injection pressure of 45 MPa will cause severe injury.

It is difficult to specify the servicing interval of the fuel injection valve, because it depends on the fuel oil and
service load.

Examine changes (e.g. change of the exhaust temperature and exhaust color) and schedule the servicing
interval accordingly.

Obey the instructions that follow when you do maintenance of the fuel injection valve.

1. Removing

1. Remove the clamping bolts 3 of the injection pipe joint 2 with a hexagonal wrench. Remove the bolt 1
on the fuel injection pump side.

2. Remove the injection pipe joint.

| > N T
! €5 50510-00002-2-01_m0

Fig.1 Removing the fuel injection valve 1
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GEY22W 5001-001-02-00

Fuel injection valve

Inspection and maintenance 2/8

3. Remove the fuel injection valve tightening nut 8.

4. Loosen the injection pipe capnut 13. Remove it together with the injection pipe 12.

NOTICE

Handle the injection pipe with care: Damage to the round ends of the injection pipe can cause oil leaks.

6. Install the drawing-out tool body 6 to the bolt of the rocker-arm shaft support 14 and the spacer bolt 7.
6. Tighten the washer 5 and the nut 4 to the spacer bolt. Remove the fuel injection valve.

7. Remove the case nut packing 9.

It is possible that the packing comes out together with the fuel injection valve.

NOTICE

Make sure that no leakage oil in the fuel injection valve drips on the cylinder liner.

Leakage oil in the combustion chamber can cause an oil hammer before engine start. This can cause
damage on the inside of the engine.

Before you remove the fuel injection valve from the cylinder head, remove the coupling bolt B of the
fuel oil drain pipes and drain the leakage oil from the injection valve. Additionally, you can drain the
leakage oil effectively by blowing with compressed air.

A-50010-00003-A-01_ EN

Fig.2 Removing the fuel injection valve 2
8. Remove the spacer retainer 10 and the copper spacer 11 on the bottom end of the nozzle sleeve.

NOTICE

H.F.O. engines have an indirect cooling system with a copper spacer. When you do maintenance,
replace the copper spacer and the spacer retainer together with the nozzle case packing.

9. Put the cleaning tool 15 into the nozzle hole. Pull it up. Pull out the spacer retainer 10.
If you cannot pull it out, remove it with a stick that has a hook.
10.Put the cleaning tool into the spacer 11. Push it to the end.
11.Remove the carbon from the spacer: Turn the cleaning tool 4 to 5 times. Move it in and out 2 to 3 times.
12.Align the stepped part on the end of the drawing-out tool 16 with the end of the copper spacer.

13.Align the shoulder part on the end of the drawing-out tool with the copper spacer.
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NOTICE

Do not tap the drawing-out tool with a hammer. If the shoulder part causes damage to the copper
spacer, the drawing-out tool will not be in the correct position. If you operate it, you will cause damage
to the tool.

14.Manually turn the extension shaft of the drawing-out tool in the clockwise direction. When it becomes
difficult to turn, pull up the tool.

When it is difficult to pull up, turn the nut on the tool and pull out copper spacer.

1 Removing the copper spacer
f&’a\\\—' Extension shaft

Turn

ull up/press down

—>

~

Nozzle sleeve

~

Extension shaft

A-50010-0CC04 -A-01 EN

Fig.3 Removing the copper spacer
2. Disassembly

1. Remove carbon from the outside of the nozzle.
Soak the valve in carbon remover or Cresol stock solution to make cleaning easier.

2. Before you disassemble the fuel injection valve, remove the fuel injection nozzle retainer and lock the
fuel injection valve so that it does not move.

3. Loosen the locknut 1.
4. Loosen the pressure-adjusting nut 2.
5. Loosen the case nut 8.

If carbon stays on the nozzle, the case nut 8 and the nozzle 9 come off together. Be careful that the
positioning pin 10 does not fall down.

6. Remove the nozzle 9.
Be careful that the positioning pin 10 does not fall down.
7. Remove the valve stop spacer 11.

Be careful that the positioning pin 12 does not fall down.

YANMAR
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8. Remove the spring seat 7, spring 6, spring retainer 5 and spring retainer guide 4 together.

9. Remove the spacer 3.

A-50010-00005-A-01_EN

Fig.4 Disassembling the fuel injection valve

3. Inspection

1.

Examine the outside of the nozzle 4 for sulfuric acid corrosion. If you find a lot of corrosion, replace the
nozzle with a new one.

Make sure that the nozzle valve moves easily. If the nozzle valve is stuck or if it does not move easily,
replace it with a new one.

3. When the stepped wear "A" of the valve stop spacer 2 is more than 0.15 mm, replace it with a new one.

Examine the case nut and the O-ring 1 of the fuel injection valve.

The average service life ofthe nozzle is about 2500 hours. We recommend that you have a spare nozzle
in stock.

2-50010-00006-A-01_EN

Fig.5 Fuel injection valve - Inspection
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5. Put the cleaning tool inside the nozzle sleeve.

6. Clean the mating part of the copper spacer: Move the cleaning tool up and down, and turn the cleaning
tool.

s I
If\ P Pull up/press down
! I
! i
: |
| i

Nozzle sleeve

Fig.6 Cleaning the inside of them sleeve
7. Make sure that the cleaning part is clean.

NOTICE

If the mating part is not clean when you install the fuel injection valve, this causes early degradation
(bad injection).

4. Assembly

Clean the nozzle with light oil.

1. Replace the O-ring with a new one.

2, Putthe needle valve into the nozzle.

Look for damage and unwanted material.

Put the spacer and the spring guide into the fuel injection valve.
Put in the spring seat.

Put in the spring.

o o o

Install the spring seat.

Make sure that you install the spring seat and nozzle in the correct direction. Be careful that the pin
does not fall down.

7. Put the pin into the valve stop spacer.

8. Align the nozzle to the pin and install the nozzle to the pin. Be careful that the needle valve of the nozzle
does not fall down.

9. Put the case nut on the nozzle.

10.Tighten the case nut with the special socket to the specified torque.
Be careful that the nozzle and the case nut do not turn together and come off the pin.
If you tighten too much, the nozzle can malfunction or the pin can break.

Table of tightening torques for major bolts and nuts 0000-000-07
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5. Adjust

1.
2,

Install the injector to the nozzle tester 4. Make sure that it points down.

Set the nozzle tester to the specified injection pressure. To do so, slowly operate the hand lever of the
nozzle tester and turn the pressure-adjusting nut.

+ Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07

Quickly operate the hand lever of the tester (at a rate of 2 or 3 strokes per second) and examine the
spray.

If you operate the hand lever slowly, fuel oil can leak. This is normal and the nozzle is not defective.
Replace the nozzle with a new one if it is clogged or if the injection is in streaks.

1 - Do not loosen the case nut 3 under high injection pressure. It can cause damage to the straight pin
and to the mating surfaces of the nozzle and the spacer.

2 - \WWhen you replace the nozzle, remove the case nut while the pressure-adjusting nut is loose.
3 - Tighten the case nut to the specified torque with the special socket.
+ Table of tightening torques for major bolts and nuts 0000-000-07

4 - Do not tighten the case nut too tightly. It can bend the nozzle and cause incorrect movement and
damage to the straight pin.

Alternatively, you can examine the seat for oil leaks. Apply a pressure of 2.0 MPa lower than the
specified opening pressure. If only a little bit of fuel oil comes out of the nozzle tip, the nozzle can be
used again.

After you completed the injection test and adjusted the injection pressure, tighten the locknut 1 with the
special single-ended wrench.

To prevent the adjusting nut from turning with the locknut, lock the adjusting nut with a double-ended
wrench.

Do the injection test again and make sure that the injection pressure is correct.

A-50010-00008-A-01_EN

Fig.7 Injection test and adjusting the injection pressure
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6. How to install

1.

© N o o &

Replace the case nut packing 1, spacer retainer 2 and copper spacer 3 with a new one.

NOTICE

When you clean the mounting hole of the fuel injection valve, be careful not to cause damage to the
contact surface of the case nut packing on the nozzle sleeve tip.

. Apply Protec grease to these parts of the fuel injection valve:

- The outer circumference of the nozzle
- The spacer retainer
- The inner and outer circumference of the copper spacer.

Install the spacer retainer and the copper spacer to the fuel injection pump.

NOTICE

Make sure that the copper spacer does not come out when you lift up the injection valve.

Install the case nut packing to the nozzle sleeve.
Install the fuel injection valve to the cylinder head.
Install the injection pipe cap nut 6.

Tighten the fuel injection valve tightening nut.

Install the clamping bolt 9 of the injection pipe joint on the fuel injection pump side. Make sure that you
install the parts in the correct direction, because the washer 10 is spherical.

Tighten the injection pipe joint 11 on the cylinder head side and the fuel injection pump side. Tighten it
gradually 2 to 3 times one each side, up to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07
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4

~ s 6

Fig.8 Installing the fuel injection valve
7. Visual inspection

1. Make sure that the copper spacer is correctly seated and does not come out on the combustion side.

2. After you do servicing on a fuel injection valve, look for leakage oil from the overflow pipe during engine
operation.

A: Oil that leaked from the fuel injection pipe or the fuel injection pipe joint

B: Oil that leaked from the nozzle clearance

A-50010-0001C-A-01_EN

Fig.9 Leakage oil removal parts

CONDITION

YANMAR



GEY22W 50020010100
Fuel feed pump (M.D.O.) (option)

Description of function 11

* The fuel feed pump is a gear pump. The pump gears on the driving shaft side are attached to the shaft
by a spline.

» The fuel feed pump is installed to the gear case on the opposite side of the flywheel. It directly drives the
drive gear of the fuel feed pump with the crankshaft gear.

Feed pump

Bypass valve  Pump gear Spline Shaft Driving gear

A-50020-00001-A-01_EN

Fig.1 Fuel feed pump - Description of function
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CONDITION
PERSONNE

EQUIPMENT
SUPPLIES
SPARES
Bend washer 122310-83410 1pc
O-ring 24316-000140 1pc
SAFETY

Obey the instructions that follow when you do maintenance of the fuel feed pump.
1. Disassembly
Straighten the bends of the bend washer 2.

Remove the nut 1.
Remove the driving gear 3.
Remove the key 5.

Remove the circlip 4.

AN

Remove the ball bearings 7 and 6 together with the driving shaft 8. The bearings are press-fitted into
the shaft.

7. Remove the bypass valve assembly 15.

8. Remove the pump cover 16 from the pump body.

9. Remove the driving-side gear 14 and the driven-side gear 13 from the pump body.
10.Remove the circlip 9.

11.Pull out the oil seals 10 and 12 and the spacer 11 in the direction of the driving gear 3 side.

3-3R YANMAR
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Fig.1 Fuel feed pump

2. Inspection

1. Check the contact A of the spline mating parts of the driving shaft and the pump gear. If the clearance
is too big, replace the part that is more worn.

2. Check the parts of the driving shaft that touch the oil seals. If you find a lot of wear, replace the shaft.
3. If necessary, replace the oil seals with new ones.

Replace the oil seals every 4000 to 5000 hours even if the appearance is good.

The two oil seals are different parts. Make sure that you installthem in the correct location and direction.
4. Replace the ball bearings.

Replace the ball bearings every 8000 to 10000 hours even if the appearance is good.

3-3R YANMAR
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Fig.2 Fuel feed pump Inspection
5. Keep the bypass valve closed during operation. It is also a relief valve for the fuel feed pump.

The handle shaft turns left-handed. Turn the handle fully to the right (clockwise) to close the valve.
6. Remove the plug 20.
7. Make sure that the piston 19 moves easily.

8. If fuel comes out of the handle shaft 17, replace the O-ring 18 with a new one.

20 19 18
Fig.3 Bypass valve

A-50020-00004-A-C1_EN
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3. Assembly

1.
2,

Install the driving-side gear and the driven-side gear to the pump body.
Install the pump cover to the pump body.

Apply a thin and smooth layer of liquid packing (ThreeBond 1201 or equivalent) on the mating surfaces
of the pump cover and the pump body. (The thickness of the packing after clamping must be 0.02 mm
orless.)

3. Install the bypass valve assembly.

Install the oil seal from the driving gear side.
Align the hole of the oil seal spacer to the direction of the oil overflow of the pump body.

Fix the oil seals in the correct position with the circlip.

6. Press-fit the ball bearings to the driving shaft.

When you do so, apply load to the inner ring of the ball bearings.
Install the driving shaft together with the two ball bearings from the driving gear side.

When you install the driving shaft, be careful not to cause damage to the lip of the oil seal. Put it in
slowly.

. Lock the ball bearing 6 in the correct position with the circlip.

. Engage the key into the driving shaft and assemble the driving gear.

10.Put in the bend washer. Tighten the nut to the driving shaft with the specified torque.

Tightening torque: 140 N-m £ 10N-m

Replace the bend washer with a new one every time you disassemble the fuel feed pump.

11.Bend the bend washer to lock it.

CONDITION

3-3R
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Fuel injection pump

Description of function 11

* The fuel oil injection pump is a high-pressure injection pump for high-pressure, short-period fuel oil
injection. The allowed pressure is 150 MPa.

+ To prevent deformation caused by high pressure, the plunger barrel has a closed top and is firmly
attached to the fuel injection pump.

* The discharge valve has a delivery valve. This prevents cavitation inside the injection system.

» The oil circuit returns oil that leaks from the plunger barrel. This prevents the fuel adjust rack from getting
stuck and negative effects on the plunger.

+ On H.F.O. engines, the system that lubricates the bottom sliding parts of the fuel injection pump by
dropping oil on the pinion sleeve prevents the fuel adjust rack from getting stuck and malfunctions of the
fuel pump.

Delivery valve

Leak ol

) Rack
Pinion X
&y
I

4]
S Plunger

Pump body

A-50030-00001-A-01_EN

Fig.1 Fuel feed pump - Description of function
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CONDITION "Compare the quantity and time of fuel injections to the data recorded during load operation. If necessary,
stop the engine and adjust the fuel injections.

Socket wrench for pump-mounting 150633-92560 1pc
(flywheel side)
Socket wrench for pump-mounting 150633-92570 1pc
(opposite side of the flywheel)
Hexagonal wrench (6 mm) 28150-060000 1pc
Hexagonal wrench (8 mm) 28150-080000 1pc
Plunger guide assembly tool 150633-92900 1pc
Bolt 12 x 100 26206-121002 2 pc
Nut 12 26706-120002 2 pc
Jack bolt 26206-120454 1pc
Single-ended wrench (M24) for the adjusting 138603-92510 1pc
bolt
Double-headed wrench 28110-220240 1pc
Ratchet handle for turning 147673-92851 1pc
Socket (for turning) 42111-001850 1pc
SUPPLIES
SPARES
O-ring 24311-000110 1pc
O-ring 24321-000350 1pc
Packing 150633-54050 1pc
O-ring 146685-51810 1pc
O-ring 146685-51830 1pc
O-ring 153685-51890 1pc
O-ring 153604-51401 1pc
O-ring 153604-51381 1pc
SAFETY
A CAUTION

+ At disassembly, when you remove the circlip 1 from the groove, it can suddenly come off and
cause injury. To prevent this, cover it with a cloth.

+ At Adjusting the injection timing, when you turn the flywheel, do not let your fingers come close
to the locknut 2 or the oil shield plate. Your fingers can get caught, resulting in injury.

Obey the instructions that follow when you do maintenance of the fuel injection pump.
Itis a precision instrument and any defect will have a bad effect on combustion performance and engine output.
Be careful with the fuel injection pump during disassembly and assembly.

1. Removing

1. Loosen the clamping bolts of the fuel injection pipe joint 7 with a hexagonal wrench key. Do it on the
pump side 1 and on the head side 8.

Remove the injection pipe joint.
Remove the overflow oil pipe 6.
Remove the pinion lubrication pipe 9.
Remove the fuel oil inlet pipe 3.
Remove the fuel oil outlet pipe 4.

Loosen the tightening nuts 5 of the fuel injection pump with the special box wrench.

© N o o v b

Remove the pump 2.

YANMAR



GEY22W 5003-001-02-00

Fuel injection pump

Inspection and maintenance 217

A-50030-00002-A-01_EN

Fig.1 How to remove the fuel injection pump
2. Disassembly

1. Turn the pump in the opposite direction of operation and install the assembly tool.

2. Screw in the jack bolt. Push in the plunger guide 2. Make the opening of the circlip 1 larger.

26206-120454
___——‘*\\-\\\\\-\\-~\\\s\\\\\\{ ]

26206-1 21002\ —
150633-92900—/

26706-1 20002—/

2-50030-00003-A-01_EN

Fig.2 Disassembling the fuel injection pump

Remove the circlip.
Remove the plunger guide.
Remove the plunger spring retainer 9.

Remove the plunger 11.

N o g o

Remove the plunger spring 10.
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8. Remove the spring seat 12.

9. Remove the pinion 8.

10.Loosen the bolt of the rack guide 6.

11.Remove the rack 7.

12.Remove the two deflectors 13.

13.Loosen the clamping bolt of the delivery valve 3.
14.Loosen the barrel clamping bolt 4.

15.Loosen the lock bolt 14.

16.Remove the barrel 15.

NOTICE

Keep the plunger and the barrel together as a pair.

—
Y
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-
—
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A-50030-00004-2-01_EN

Fig.3 Disassembling the fuel injection pump
3. Inspection

Clean all parts. Make sure that there is no rust.

Examine the spring of the delivery valve 6 for breakage.

If the end of the deflector 4 has dents from corrosion, replace it.

AN

Replace all O-rings 1 with new ones.

Clean the oil hole of the barrel 3 and the oil hole of the pinion 2 on the pump body.

Examine the mating surfaces of the deliver valve body 7 and the barrel 5 for blowby from fuel oil.

YANMAR
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A-50030-00005-A-01_EN

Fig.4 Fuel injection pump - Inspection
4. Adjust

1. Adjusting the fuel injection quantity (fuel injection pump rack scale)

If the difference in exhaust temperatures between the cylinders is more than 40 °C (and you serviced
the fuel injection valve), adjust the rack 4 of the relevant cylinder’s fuel injection pump 1.

Keep the difference between cylinders to less than one mark of the rack index on the indicator board 5.
1 - Loosen the locknut 3.
2 - To adjust the injection amount, turn the rack-adjuster bolt 2 as follows:
Turn right (clockwise): increase the injection quantity (exhaust temperature increases)
Turn left (counterclockwise): Decrease the injection quantity (exhaust temperature decreases)
3 - Tighten the locknut.

Increase
Amount of fuel injection
Decrease

Fig.5 Fuel injection valve - Adjust
2. How to check the injection timing

1 - Open the cover of the marking line check window.
2 - Turn the flywheel and align the marking lines on the pump body and on the plunger guide.
When aligned, the flywheel pointer shows the fuel injection time on the flywheel scale.

(In the range of 0° to 30 °C before and after top dead center, one mark indicates 2°. Outside this
range, one mark indicates 5°.)
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3. Adjusting the injection timing

1-
2.
3-
4-

6 -
7 -

8-

Open the cover of the marking line check window.
Turn the flywheel and move the adjusting bolt 1 to the lowest position.
Loosen the locknut.

Turn the flywheel in the direction of engine rotation. Align the flywheel pointer with the injection time
mark (on the flywheel scale) for the cylinder that you want to adjust.

+ Speed up the injection time: Pmax increases
+ Slow down the injection time: Pmax decreases

Turn the adjusting bolt and align the marking line on the pump body with the line on the plunger

guide.
[%J 1

{

_./ A7500307000077A‘7017EN
Fig.6 Adjusting the fuel injection timing
Turn the flywheel and move the adjusting bolt to the lowest position.

Tighten the locknut to the specified torque. To prevent the adjusting bolt from turning with the
locknut, lock it with a wrench.

Table of tightening torques for major bolts and nuts 0000-000-07

Make sure that the plunger is not pushed up. After the adjustment, turn the flywheel and make sure
that it turns easily.

Install the cover of the marking line check window.

4. Lubricating the pinion

On engines that use heavy oil (equivalent to 380mm?/s and 700 mm2/s), adjust the lubrication of the
pinion sleeve as follows.

NOTICE

- Proceed only when the lubricating oil is between 55 and 65°C. Run the engine and wait for the
temperature to increase if necessary.
Set the lubrication to 1 drop every 10 to 12 seconds.

2R
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Fig.7 A&L/stir;g ;he lubricating volume
1 - Remove the cap nut 1 from the oil control valve.
2 - Loosen the locknut 2.
3 - Screw in the oil control screw 3. This stops the oil flow.
4 - Remove the drip rate check screw 4 on the fuel injection pump side.

5 - Slowly loosen the oil control screw until the lubricating volume reaches the specified value. (Turn
the oil control screw counter-clockwise.)

6 - When the specified lubrication quantity is reached, securely tighten the locknut.

7 - Securely tighten the cap nut.

8 - Securely tighten the check screw.

9 - Wait 30 minutes after you adjust the lubrication quantity. Then open the check screw.
10 -Measure the lubrication quantity again.

11 -Confirm the lubrication quantity.

12 -Securely tighten the check screw.
5. Assembly

Assembles it in the reverse order of the disassembly procedure. (Fig.9)
1. Install the O-rings. Make sure that they are not twisted.

2. Apply lubricating oil to the barrel 11.

3. Install the barrel to the fuel injection pump body.

4. Install the delivery valve 14.
5

. Tighten the barrel clamping bolt 13 and the clamping bolt 16 of the delivery valve body. Tighten them
gradually in 3 steps to the specified torque.

Table of tightening torques for major bolts and nuts 0000-000-07

6. Align the match marks of the rack 8, pinion 1 and plunger 3.
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Fuel injection pump

7. Spring seat 2 and plunger spring 4 are built in, and spring retainer 5 is set in the plunger.

8. When you install the circlip 7, be careful that you do not damage the guide of the pinion by the collar of
the plunger. To avoid damage, adjust the movement of the rack while you push in the plunger guide 6.

9. Align the opening of the circlip with the notch of the body.

~

f

.
.
.
o,

Match
mark

. Himrnar LI/ koo sosmnos o

Fig.8 Match marks on the rack, pinion and plunger
10.After you assemble the fuel injection pump, make sure that the rack moves easily.

A-50030-00010-A-01_EN

Fig.9 Fuel injection pump - Assemble procedure

CONDITION
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Fuel injection pump drive unit

Description of function 11

* The drive unit of the fuel injection pump is installed on the top of the cam case on the cylinder block. The
fuel injection pump is installed on top of the drive unit.

* The injection timing is adjusted by changing the length of the adjusting bolt on the drive unit.

* The fuel injection pump driver uses the tappet roller to force-lubricate the roller pins. The body of the
pump has an oil hole that lubricates the outside of the roller.

\ /— Fuel injection pump
‘ /— Drive unit mount

Adjusting bolt I B Ty

Tappet

Roller pin

Roller

/— Camshaft

A-50040-00001-A-01_EN

Fig.1 Fuel injection pump drive unit - Description of function
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CONDITION

ocket wrench for pump-mounting pc
(flywheel side)

Socket wrench for pump-mounting 150633-92570 1pc
(opposite side of the flywheel)

SUPPLIES
SPARES
O-ring 24321-000350 1pc
Packing 150633-54050 1pc
SAFETY

Obey the instructions that follow when you do maintenance of the fuel injection pump driving unit.
1. Disassembly

1. Remove the fuel injection pump.

Inspection of the fuel injection pump 5003-000-02
Remove the drive unit assembly from the cylinder block.
Loosen the locknut 2.

Loosen the injection-timing adjusting bolt 5.

Remove the oil shield 3 together with the O-ring 6.

N

Remove the rotor tappet assembly 4 to the bottom.

3

TA-50040-00002-2-01_EN

Fig.1 Drive unit - Disassembly
2. Inspection

1. Examine the outside of the roller 2 for bad contact and damage.
2. Make sure that the roller turns smoothly.

3. Blow air into the oil hole in the body and look for clogging.

4

. Replace all O-rings 1 with new ones.
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A-50040-00003-A-01_EN

Fig.2 Drive unit - Inspection
3. Assembly
Replace the O-rings and the packings with new ones.
Align the position of the plugs on the drive unit body of the fuel injection pump and the tappet.
Install the oil shield plate.
Install the injection-timing adjusting bolt and screw it in fully.

Install the fuel injection pump.

AN

For details on the procedure, refer to this document:
How to adjust the fuel injection timing 5003-000-02

CONDITION
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Fuel strainer

Description of function 11

* The fuel strainer is a manual, duplex changeover strainer and has a heat-insulating cover. The element
is made of star-pleated material. During engine operation, the fuel oil passes through the elements on
both sides.

+ The strainer body has a differential pressure gauge. It measures the pressure at the strainer inlet/outlet
and senses if the strainer is clogged.

» The differential pressure alarm operates if the pressure difference at the strainer inlet/outlet is 0.09 MPa.

/—Changeover handle

), A @
a 2 c ;

- \‘Changeover label

Pressure gauge

A-E0060-C0001-A-C1_EN

Fig.1 Fuel strainer
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CONDITION

SUPPLIES

SPARES

O-ring 151695-55080 2pc

SAFETY

A CAUTION

Be careful of burn injury. The filter becomes hot during H.F.O. operation.

Obey the instructions that follow when you do maintenance of the fuel strainer.
1. Disassembly
1. Move the changeover handle 1 to LEFT (or RIGHT) DISASSEMBLY.

-

A AN At
DS ;G

Fig.1 Changeover label "
. Open the air relief cock 3.

. Open the drain plug 9 and drain the fuel oil.

. Remove the cover 5.

a A W N

. Remove the element 8 from the body 7.

NOTICE

+ Examine the oil pressure during disassembly. If the filter is very dirty and only one side is used, the
pressure decreases and the engine rotation slows down.

+ The filter body has a label 2 that shows the changeover position. If you switch the filter to use on one
side only, move the changeover handle to the applicable position.

YANMAR
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Fuel strainer

Fig.2 Fuel strainer - Disassembly

2. Cleaning

1. Clean with high-pressure water. Hold the cleaning gun at an angle of 45° to 60° and keep a distance of
approximately 10 cm.

2. Move it slowly from top to bottom.

Make sure that the water pressure is less than 6.0 MPa. High water pressure can cause damage the
mesh.

3. Fully clean the whole outside surface of the element.
4. Dry it sufficiently.
6. Clean the inside of the filter body.

NOTICE

+ Be careful that there no contamination goes into the clean side.

+ First, do a chemical cleaning with a surfactant or cleaning fluid.
If chemicals are not available, you can omit the chemical cleaning. (Obey the instructions in the
operation manual of the chemical.)

+ After the chemical cleaning, dry sufficiently.

* Be very careful when you clean the filter. The stainless element is damaged easily.

0000

Max. 6.0Mpa

High water pressure

A-E0C60-00004-RA-01_EN

Fig.3 Cleaning the notch wire elements
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3. Assembly

Replace the O-ring (4.6) with a new one.
Insert the element in the body of the strainer.
Install the cover.

Close the drain plug.

o & e b =

Return the changeover handle to the position for both sides.

NOTICE

Make sure that you move it slowly. If you do it quickly, the oil pressure can decrease until the filter is

filled with fuel oil.

6. Open the air relief cock and release the air.

7. Install the heat-insulating cover.

CONDITION

YANMAR



GEY22W 5007-001-01-00

Fuel oil pressure control valve

Description of function 11

* The fuel oil pressure control valve keeps the pressure at the front and back of the fuel injection pump
constant. It is at the end of the fuel oil return pipe.
* The pressure control valve is barrel-shaped and has a valve spring on the inside.

o)\
1]
- ”‘%“l 3

Fuel oil pressure
control valve

A-50070-00001-A-01_EN

Fig.1 Location of the pressure control valve
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GEY22W 5007-001-02-00

Fuel oil pressure control valve

Inspection and maintenance 1/2

CONDITION

When the fuel oil supply pressure of the engine is different from the specified standard value, adjust it
according to the procedure that follows.

SUPPLIES
SPARES
Seal washer 153672-59950 1pc
Seal washer 153672-59970 1pc
SAFETY

Obey the instructions that follow when you do maintenance of the fuel oil pressure control valve.

1. Adjust

1. Remove the cap nut 1.

2, Loosen the locknut 2.

3. Screw the adjusting bolt 3 (right-handed screw) in or out to adjust the pressure.
+ Clockwise (right): Increase pressure.
+ Counter-clockwise (left): Decrease pressure.

4. Tighten the locknut.

5. Securely tighten the cap nut.

NOTICE

Clean the fuel oil strainer before you adjust the fuel oil pressure.
Examine the tank head pressure when you adjust the fuel oil pressure.

A-50070-0GC002-A-01 EN

Fig.1 Pressure control valve
2. Disassembly
1. Remove the cap nut 1.
2, Loosen the locknut 2.
3. Loosen the adjusting bolt 3.
4

. Remove the valve holder 4 and the seal washer 5.

YANMAR



GEY22W 5007-001-02.00
Fuel oil pressure control valve

Inspection and maintenance 2/2

NOTICE

Be careful. The valve spring 7 can suddenly come out and cause injury.

5. Remove the valve spring.

6. Remove the valve 6.

<

~

A-50070-00003-A-01 EN

Fig.2 Fuel oil pressure control valve
3. Inspection

1. Examine the valve for damage.

2. Examine the valve seat for damage.

3. Make sure that the valve moves smoothly (no catching or rattling).
4. Examine the valve spring for breaks and fatigue.

Ifthe pressure control is defective, the cause can be fatigue of the valve spring. Replace the spring with
a new one.

4. Assembling

1. Install the control valve and the valve spring to the pressure control valve body.

NOTICE

The control valve is different depending on the engine specification. Make sure that you install the
correct control valve.

The valve spring is also different for M.D.O. specifications, 180 mm?2/s and mono-fuel specifications,
and 380 mm?/s to 700 mm?/s specifications. Make sure that you install the correct valve spring.

Make sure that the engine has a 1.5 mm hole at the valve bottom or not.

M.D.O. specification: no hole
H.F.O. specification: hole
Replace the seal washer with a new one.
Screw the adjustment bolt into the valve bridge.
Screw the valve bridge into the pressure control valve body.

Lock the adjustment bolt with the locknut.

N

Install the cap nut.

CONDITION "Recommended fuel oil pressue values 0000-001-17 1.6

YANMAR



GEY22W 5008-000-01-00

Description of function 11

* The seal pot is on the inlet of the pressure gauge. It ensures that the pressure indicator continues to
operate when the temperature decreases and the heavy fuel oil inside the Bourdon tube of the fuel oil
pressure gauge and the inside of the pressure transmitter becomes hard.

+ Put ethylene glycol into the seal pot.

Pressure transmitter

Fuel oil
pressure gauge |\ \

plug

Fig.1 Fuel oil seal pot - Description of function

+1R YANMAR



GEY22W 5008-000-02-00

Inspection and maintenance 11

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do an inspection and fill of the seal pot.

1. Inspection

1. Loosen the air vent plug at regular intervals (approximately every 2 months). Make sure that no heavy
fuel oil comes out.

Replace the ethylene glycol at intervals of approximately 1 year.

NOTICE

Always fill the seal pot and the piping with ethylene glycol. If the temperature decreases, heavy fuel oil
in the Bourdon tube of the pressure gauge and in the pressure transmitter becomes hard.
This can cause the devices to malfunction.

2. Filling

Stop the engine.
Remove the filler plug.
Loosen the air vent plug.

Pour ethylene glycol into the filler until it overflows from the air vent plug.

Securely tighten both plugs after filling.

o & e b =

CONDITION
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GEY22W 5009-000-01-00

Float switch

Description of function 11

When the level in the fuel oil tank increases, the float switch opens the NC (normally closed) contact (B
contact). Since the position of this float switch is set at the factory, it is not necessary to disassemble, adjust
or do maintenance on it. Do not remove the stopper under the float. The float will fall. Be careful with the
float switch. Shocks can cause a malfunction. This can cause a malfunction of the float switch.

Precautions for long-term storage

+ Store the switch indoors where it is not in direct sunlight, rain or wind. Seal it in a plastic bag or a similar
container.

* Do not put it directly on the floor. Store it on a palette.

» Do not remove the cover of the switch case until:
- The float switch is installed on the device and
- The wires are connected.

* Do a visual inspection at regular intervals (approximately every 6 months).

When you use the float switch after long-term storage:
+ Make sure that the bolts and screws are tight.

* Measure the insulation resistance of the microswitch and make sure that it is 10 MQ or more.

1. Working principle

A magnet is inside the float. When the magnet passes through the detection range of the reed switch, the
float switch is activated.

Magnet
Float "= J

Reed switch 7

Lol ]
RA-50090-00001-A-01_EN

Fig.1 Float switch - Working principle

2. Operation oil level

| | OFF

L J

— Type of contact : OFF when
)y “\Qperation oil levé ths high

/ 36mm ]
Float N ON *The operation reverses

when the float descends.

Stopper

A-E0090-C0002-A-01_EN

Fig.2 Float switch - Operation oil level
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GEY22W 5001-000-50-00
lllustrated parts data 1/2

Fuel injection valve

A-50019-000601-R-01_EN
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5001-000-50-00

Fuel injection valve

G6EY22W

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
- 1 750633-53200 FUEL INJECTOR 6
- 1 750633-53200 FUEL INJECTOR 6 880, 970, 1020kW
- 1 750633-53100 FUEL INJECTOR 6 1100, 1180, 1300, 1370kw
1 2 150633-53210 NOZZLE ASSY 6
1 2 150633-53210 NOZZLE ASSY 6 880, 970, 1020kW
1 2 150633-53000 NOZZLE ASSY 6 1100, 1180, 1300, 1370kW
2 3 150633-53020 VALVE,NOZZLE 6 6
3 3 150633-53220 BODY,NOZZLE 6
3 3 150633-53220 BODY,NOZZLE 6 880, 970, 1020kW
3 3 150633-53040 BODY,NOZZLE 6 1100, 1180, 1300, 1370kW
4 2 128633-11880 O-RING, SLEEVE 6 6
5 2 151673-51381 O-RING 6 6
6 2 146673-53080 NUT, NOZZLE 6 6
7 2 147673-53101 HOLDER, NOZZLE 6 6
8 2 150633-53120 SPRINGNOZZLE 6 6
9 2 150633-53140 RETAINER,SPRING 6 6
10 2 146673-53150 SPACER 6 6
11 2 146673-53160 GUIDE 6 6
12 2 146673-53170 NUT, ADJUSTING 12 12
13 2 138613-53200 PIN, PARALLEL 24 24
14 2 146673-53210 SEAT, SPRING 6 6
15 2 146673-53230 SPACER 6 6
16 2 146673-53900 O-RING P42 6 6
3-3R Yiéallewvlaln



5002-000-50-00

GEY22W
lllustrated parts data

Fuel injection pipe

1/2
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GEY22W 5002-000-50-00

Fuel injection pipe

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-59100 JOINT, PRESSURE PIPE 6 6
2 1 146673-59020 PACKING 6 6
3 1 150633-59160 CASE NUT, INJ. PIPE 6 6
4 1 146673-59201 FLANGE, OVAL 6 6
5 1 151695-59220 PACKING 6 6
6 1 146673-59240 WASHER, M10 12 12
7 1 146673-59250 PACKING 6 6
8 1 150633-59260 PIPE, FUEL INJECTION 6 6
9 1 26450-080402 BOLT, 8 X 40 12 12
10 1 26450-100602 BOLT, 10 X 60 12 12

YANMAR



GEY22W 5003-001-50.00
Fuel feed pump (M.D.O.) (option)

lllustrated parts data 1/2

A-50039-00001-R-01_EN
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5003-001-50-00

G6EY22W

Fuel feed pump (M.D.O.) (option)

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
1 2 147873-52130 GEAR,FEED PUMP DRIVE 1 1
2 2 151605-52140 BUSH 4 4
3 2 150633-52210 BODY, FEED PUMP 1 1
4 2 150633-52230 SHAFT, PUMP DRIVING 1 1
5 2 147873-52240 GEAR,FEED PUMP DRIVE 1 1
6 2 146623-52250 COVER, FEED PUMP 1 1
- 2  746673-52350 VALVE ASSY , ADJUDT 1 1
7 3 132310-34100 HANDLE 1 1
8 3 137600-52490 PACKING 1 1
9 3 146673-52590 PLUG, FUEL OIL 1 1
10 3 146673-52600 VALVE, SAFETY VALVE 1 1
11 3 139654-52901 BODY, BY-PASS VALVE 1 1
12 3 139654-52921 ROD, VALVE 1 1
13 3 23414100000 GASKET, 10X 1.0 1 1
14 3 23414180000 GASKET, 18 X 1.0 1 1
15 3 23897-010002 PLUG G 1/8 1 1
16 3 24316-000140 PACKING, P 14.0 1 1
17 3 26206-080452 BOLT, 8X 45 4 4
18 3 26716-060002 NUT, 6 1 1
19 3 41652-000811 GLAND, PACKING 1 1
20 3 42221-003540 LABEL 1 1
21 3 43255-000032 SPRING, SAFETY VALVE 1 1
22 2 141646-52660 SEAL, OIL TCN 1 1
23 2 141646-52710 SPACER, OIL SEAL 1 1
24 2 137903-52740 LABEL, DELIVERY 1 1
25 2 137900-91451 RIVET, PARKERIZED 2 2
26 2  22252-000400 RING 40 1 1
27 2 22252-000620 RING 62 1 1
28 2 22312-060200 PIN, 6X 20 2 2
29 2 23876-010000 PLUG RO1 1 1
30 2  23876-060000 PLUG RO06 2 2
31 2 24101-062054 BEARING, 6205 1 1
32 2 24101-063054 BEARING, 6305 1 1
33 2 24411-204007 SEAL, SC204007 1 1
34 2 26206-100252 BOLT, 10X 25 6 6
35 1 150633-52100 GEAR, FEED PUMP 1 1
36 1 122310-83410 WASHER 1 1
37 1 22512-070200 KEY, 7 X 20 1 1
38 1 26206-120302 BOLT, 12X 30 6 6
39 1 26772-200002 NUT, 20 1 1

YANMAR



GEY22W 5004-001-50-00
lllustrated parts data 1/2

Fuel injection pump
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5004-001-50-00

Fuel injection pump

G6EY22W

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
1 1 150633-51010 BODY, PUMP 6 6
2 1 150633-51600 PLUNGER ASSY 6 6
3 2 150633-51111 BARREL 6 6
4 2 150633-51630 PLUNGER 6 6
5 1 150633-51170 SPRING, PLUNGER 6 6
6 1 150633-51180 RETAINER 6 6
7 1 153605-51191 RETAINER, SPRING 6 6
8 1 150633-51200 GUIDE, PLUNGER 6 6
9 1 159646-51210 CIRCLIP 6 6
10 1 151673-51250 BOLT, BARREL 6 6
11 1 153605-51250 GASKET 6 6
12 1 151695-51300 VALVE ASSY, DELIVERY 6 6
13 2 151695-51310 PARTS KIT 6 6
14 3 151695-51320 HOLDER, DELIVERY 6 6
15 3 22312-040120 PIN, 4X 12 12 12
16 2 151695-51330 VALVE ASSY, DELIVERY 6 6
17 3 151695-51350 VALVE, DELIVERY 6 6
18 3 151695-51360 STOPPER, DELIVERY 6 6
19 3 151695-51370 RETAINER, SPRING 6 6
20 3 151695-51380 SPRING, DELIVERY 6 6
21 3 151695-51390 SPRING, RETURN VALVE 6 6
22 3 24190-070003 BALL, 7/32 6 6
23 2 153604-51381 RING 6 6
24 1 153604-51401 O-RING 6 6
25 1 153604-51450 PROTECTOR ASSY 12 12
26 2 153604-51390 PROTECTOR 12 12
27 2 148633-53600 O-RING 12 12
28 1 150633-51500 RACK, CONTROL 6 6
29 1 150633-51510 PINION 6 6
30 1 153605-51550 BOLT 6 6
31 1 138688-51570 SHIM SET 6 6
32 2 138688-51580 SHIM T=0.1 6 6
33 2 138688-51590 SHIM T=0.2 6 6
34 2 138688-51600 SHIM T=0.3 6 6
35 2 138688-51610 SHIM T=0.5 6 6
36 2 138688-51620 SHIM T=0.8 6 6
37 2 138688-51630 SHIM T=1.5 6 6
38 1 138613-51730 POINTER 6 6
39 1 146685-51810 O-RING 6 6
40 1 146685-51830 O-RING 12 12
41 1 124220-51890 RIVET 6 6
42 1 153605-51902 BOLT, AIR VENT 6 6
43 1 150633-51950 LABEL, FUEL OIL PUMP 6 6
4 1 129100-52200 COVER 6 6
45 1 22190-100006 WASHER, SEAL 10 6 6
446 1 22190-200006 WASHER, SEAL 20 12 12
47 1 23414-120016 GASKET, 12X 1.0 12 12
48 1 23831-150000 UNION, 15 12 12
49 1 23887-120002 PLUG 12 12 12
50 1 26450-120602 BOLT, 12X 60 36 36
51 1 26450-120602 BOLT, 12X 60 36 36
52 1 26557-060102 SCREW, 6 X 10 12 12
53 1 26577-060142 SCREW, 6 X 14 6 6
3-4R YENIVER



5005-000-50-00

G6EY22W

Fuel injection pump drive unit

lllustrated parts data

11

A-50059-02001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 2 150633-54011 BRACKET, FUEL PUMP 6 6

2 2 146673-54030 COVER, PUMP MOUNT 6 6

- 2 - TAPPET ASSY 6 6

3 3 150633-54101 TAPPET, FOP 6 6

4 3 150633-54110 ROLLER, TAPPET 6 6

5 3 150633-54120 PIN, TAPPET ROLLER 6 6

6 3 138613-54270 SCREW 6 6

7 2 151605-54200 SCREW, TAPPET ADJUST 6 6

8 2 150633-54231 SEALING OIL TAPPET 6 6

9 2  22137-060000 WASHER, 6 12 12

10 2  24321-000350 PACKING G35.0 6 6

11 2  26557-060082 SCREW, 6 X 8 12 12

12 2 26782220002 NUT, 22 6 6

13 2 27221-040050 PLUG 4 X5 24 24

14 1 150633-54050 PACKING FOP MOUNT 6 6

15 1 24311-000110 PACKING, P 11.0 6 6

3-6R Yiéallewvlaln



GEY22W 5006-001-50-00
lllustrated parts data 1/2

Fuel strainer

2-50069-00001-A-01_EN
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5006-001-50-00

G6EY22W

Fuel strainer

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-55120 STRAINER,HFO 1 1
1A 1 150633-55130 STRAINER,HFO 1 1 With alarm
2 2 151695-55010 ELEMENT(FO FILTER 2 2
3 2 151695-55020 BODY(FO FILTER,B&K 1 1
4 2 151695-55040 GASKET,FILTER B&K 2 2
5 2 151695-55070 O-RINGFILTER B&K 2 2
6 2 151695-55080 O-RINGFILTER B&K 2 2
7 2  42130-018470 DIFFERENTIAL PRSS. 1 1
7A 2 42130-018460 DIFFERENTIAL PRSS. 1 1 With alarm
8 1 150633-55201 BRACKET(HFO FILTER) 1 1
9 1 150633-55210 OIL PAN(HFO FILTER) 1 1
10 1 150633-55800 COVER(HFO FILTER 1 1
11 1 151695-59690 PACKING FLANGE 2 2
12 1 153672-59910 WASHER, SEAL 10 2 2
13 1 153672-59950 WASHER, SEAL D=22 1 1
14 1 23897-040002 PLUG, G 1/2 1 1
15 1 26206-100352 BOLT, 10X 35 2 2
16 1 26206-100852 BOLT, 10X 85 4 4
17 1 26206-100952 BOLT, 10X 95 4 4
18 1 26206-120402 BOLT, 12X 40 2 2
19 1 26206-120552 BOLT, 12X 55 2 2
20 1 26706-100002 NUT, 10 2 2
4R YhiEVER



GEY22W 5007-001-50-00
Fuel oil pressure control valve and overflow fuel tank
lllustrated parts data 17

A-50079-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks

- 1 746623-59330 VALVE ASSY,CONTROL C 1 1 380mm2/s,700mm?/s
- 1 746623-59340 VALVE ASSY, PRESS. 1 1 180mm?/s, Mono-fuel
1 2 146623-59740 BODY, CONTROL VALVE 1 1

2 2 141646-59940 VALVE 1 1 hole size : 0 1.5

3 2 41660-003020 SPRING 1 1 380mm?2/s,700mm?/s
3A 2 137670-66540 SPRING 1 1 180mm?/s, Mono-fuel
4 2 135410-84281 ADJUST SCREW 1 1

5 2 141644-59860 RETAINER,VALVE 1 1

6 2 153672-59950 SEAL WASHER 22S.<F> 1 1

7 2 153672-59970 SEAL WASHER 20S.<F> 1 1

8 2 135410-84301 CAP NUT 1 1

9 2 26796-080002 LOCKNUT M8 1 1

10 1 146676-59330 ACCUMULATOR, FUEL 1 1

- 1 23887-200002 PLUG 20, HEX. 1 1 Without accumulator
- 1 153672-59970 WASHER, SEAL 20X1.2 1 1 Without accumulator
11 1 26206-120302 BOLT M12X 30 2 2

12 1 26206-120282 BOLT M12X 28 PLATED 2 2

13 1 26206-120652 BOLT M12X 65 PLATED 2 2

14 1 146623-59130 FO LEAK TANK 1 1

15 1 23897-040002 PLUG G1/2,HEX. 1 1

16 1 153672-59950 SEAL WASHER 22S.<F> 1 1

17 1 24326-000700 O-RING 70 1 1

18 1 26216-120302 STUD M12X 30 PLATED 4 4

19 1 26706-120002 NUT M12 2 2

20 1 43230-014360 GASKET,FLOAT SWITCH 1 1

21 1 43230-014440 WASHER,FLOAT SWITCH 1 1

22 1 46111-018771  FLOAT SWITCH 1 1

2R YENIVER



GEY22W 50080015000
Fuel pipe (feed pump inlet / outlet) (option)

lllustrated parts data 1/2
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6EY22W 5008-001-50-00
Fuel pipe (feed pump inlet / outlet) (option)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 146623-59370 PIPE,FO (FOFP OUT) 1 1
2 1 146623-59380 PIPE,FO (BYPASS OUT) 1 1
3 1 146623-59420 PIPE,FO (FOFP IN) 1 1
4 1 146623-59570 SUPPORT (FO PIPE) 1 1
5 1 24326-000400 PACKING, G 40.0 3 3
6 1 26206-120302 BOLT, 12X 30 6 6
7 1 150633-59370 PIPE,FO FILTER IN 1 1
8 2 146673-59470 FLANGE, OVAL 1 1
9 2 23231-025027 FLANGE, 25 1 1
10 1 150633-59480 BRACKET,FO PIPE 1 1
11 1 151674-59980 CLAMP, RETURN PIPE 2 2
12 1 24326-000400 PACKING, G 40.0 1 1
13 1 26206-080602 BOLT, 8 X 60 2 2
14 1 26206-100182 BOLT, 10X 18 1 1
15 1 26206-120252 BOLT, 12X 25 2 2
16 1 26706-080002 NUT, 8 2 2
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GEY22W 5009-001-50-00

Fuel pipe (strainer to main pipe)

lllustrated parts data 17

A-50059-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-59410 PIPE,FO TO MAIN 1 1

150633-59430 PIPE,FO TO MAIN
24326-000300 PACKING, G 30.0
24326-000400 PACKING, G 40.0
26206-100602 BOLT, 10 X 60
26206-120252 BOLT, 12X 25
26706-100002 NUT, 10

153672-59850 WASHER, SEAL 27
146673-59881 BODY, SEAL POT
23875-010000 PLUG, RO1
146673-59890 GASKET, SEAL POT
146625-59910 VALVE,PRESSURE
153672-59920 WASHER, SEAL 12X1.2
146673-59980 PIPE, INNER
139653-91170 CONNECTOR
23887-120002 PLUG, 12
23897-060002 PLUG, G 3/4
26206-080552 BOLT, 8 X 55
43400-005640 GASKET, T=1.0 G1/4
42130-017181 GAUGE, PRESS.1.0MPA
42130-017201 GAUGE, PRESS.2.0MPA
42130-017231 GAUGE, PRESS.2.0MPA
42130-017321 GAUGE, PRESS.2.0MPA
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Fuel main pipe

1/2

lllustrated parts data

A-5010%-00001-A-01_EN
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5010-001-50-00

Fuel main pipe

G6EY22W

lllustrated parts data

2/2

No LV Part No. Part name LW ALW Remarks
1 1 150633-59040 PIPE, FUEL OIL MAIN 1 1 Mono-fuel
14 1 150633-59050 PIPE, FUEL OIL MAIN 1 1
2 1 150633-59150 PIPE, FUEL RETURN 1 1
3 1 150633-59170 PIPE, FUEL OIL 6 6
4 1 147676-59181 SUPPORT, 34X2 6 6
5 1 150633-59180 PIPE, FUEL OIL 6 6
6 1 150633-59200 SUPPORT, MAIN PIPE 5 5
7 1 150633-59220 SUPPORT, MAIN PIPE 1 1
8 1 153672-59970 WASHER, SEAL 20X1.2 12 12
9 1 153672-59980 WASHER, SEAL 16X1.2 2 2
10 1 23831-150000 UNION, 15 12 12
11 1 23887-160002 PLUG, 16 2 2
12 1 24326-000400 PACKING, G 40.0 2 2
13 1 26206-100502 BOLT, 10X 50 6 6
14 1 26206-120252 BOLT, 12X 25 15 15
15 1 26206-120452 BOLT, 12X 45 4 4
16 1 26206-120752 BOLT, 12X 75 2 2
17 1 26706-120002 NUT, 12 4 4
18 1 146676-59330 ACCUMULATOR, FUEL 1 1 Mono-fuel
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5011-001-50-00

G6EY22W

Fuel pipe (main pipe to pressure control valve)

1/2

lllustrated parts data
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GEY22W 5011-001-50-00
Fuel pipe (main pipe to pressure control valve)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-59240 SUPPORT, MAIN PIPE 1 1
2 1 150633-59441 PIPE,FO MAIN TO PCV 1 1
3 1 150633-59451 PIPE,FO MAIN TO PCV 1 1
4 1 150633-59920 SUPPORT,21.7X2 4 4
5 1 150633-59930 BRACKET,FO PIPE 2 2
6 1 24326-000300 PACKING G 30.0 1 1
7 1 24326-000300 PACKING G 30.0 1 1
8 1 26206-100352 BOLT, 10X 35 2 2
9 1 26206-100402 BOLT, 10X 40 2 2
10 1 26206-100502 BOLT, 10X 50 1 1
11 1 26206-100502 BOLT, 10X 50 2 2
12 1 26206-100902 BOLT, 10X 90 4 4
13 1 26206-120252 BOLT, 12X 25 2 2
14 1 26706-100002 NUT, 10 2 2
15 1 150633-59460 PIPE,FO PCV OUT 1 1
16 1 150633-59470 BRACKET,FO OUTLET 1 1
17 1 24326-000400 PACKING G 40.0 1 1
18 1 26206-120202 BOLT, 12X 20 2 2
19 1 26206-120252 BOLT, 12X 25 2 2

3-3R
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5012-001-50-00
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Overflow fuel oil pipe (cylinder)

1/2

lllustrated parts data
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GEY22W 5012-001-50-00

Overflow fuel oil pipe (cylinder)

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
152672-59560 SUPPORT, 10
150633-59700 PIPE,FO OVER FLOW
150633-59720 PIPE,FO OVER FLOW
150633-59730 BRACKET,FO PIPE
141646-59860 BOLT, PIPE JOINT
153672-59920 WASHER, SEAL 12X1.2
153672-59930 WASHER, SEAL 14
153672-59980 WASHER, SEAL 16X1.2
153672-59980 WASHER, SEAL 16X1.2
153672-59980 WASHER, SEAL 16X1.2
23831-100000 UNION, 10
23857-100000 BOLT, JOINT 10
23887-160002 PLUG 16
26206-080302 BOLT, 8 X 30
26206-120202 BOLT, 12X 20
26206-120402 BOLT, 12X 40
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5013-000-50-00

GEY22W
lllustrated parts data

Fuel oil leak defection pipe
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GEY22W 5013-000-50-00

Fuel oil leak defection pipe

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
150633-59800 PIPE,FO OVER FLOW 6 6
153672-59920 WASHER, SEAL 12X1.2 24 24
23857-060000 BOLT, JOINT 6 12 12

150633-59810 PIPE,FO OVER FLOW
153672-59980 WASHER, SEAL 16X1.2
23831-100000 UNION, 10
23857-100000 BOLT, JOINT 10

~NOoO O BRWO N
EEN I O U I G G
[EL N R U &' I §
Al a W oA

YANMAR



GEY22W 5014-000-50-00
Drain pipe and overflow fuel oil pipe (engine outlet)
lllustrated parts data 17

o—9
§—3

10 B-50145-00001-A-01 BN

No LV Part No. Part name LW ALW Remarks

1 1 146623-59750 PIPE, FUEL DRAIN 1 1

2 1 141646-59650 BODY, DRAIN COCK 1 1

3 1 141646-59660 ROD, DRAIN COCK 1 1

4 1 141646-59670 NUT, CAP 1 1

5 1 146623-59700 JOINT,2WAY 1 1

6 1 153672-59970 WASHER, SEAL 20X1.2 2 2

7 1 153672-59970 WASHER, SEAL 20X1.2 3 3

8 1 22451-060000 WIRE, 0.6 1 1

9 1 24316-000100 PACKING, P 10.0 1 1

10 1 42221-012780 LABEL 1 1

11 1 150633-59520 PIPE,FO OVER FLOW 1 1

12 1 150633-59690 PIPE,FO OVER FLOW 1 1

13 1 153672-59920 WASHER, SEAL 12X1.2 2 2

14 1 153672-59930 WASHER, SEAL 14 1 1

15 1 23831-080000 UNION, 8 1 1

16 1 23857-060000 BOLT, JOINT 6 1 1

17 1 150633-59540 PIPE,FO OVER FLOW 1 1 Without Fuel Feed Pomp

YANMAR
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5015-000-50-00

GEY22W
lllustrated parts data

Fuel valve overflow fuel oil pipe (head OUT)
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5015-000-50-00

G6EY22W

Fuel valve overflow fuel oil pipe (head OUT)

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-59600 PIPE.FO OVER FLOW 6 6
2 1 153672-59920 WASHER, SEAL 12X1.2 24 24
3 1 153672-59920 WASHER, SEAL 12X1.2 6 6
4 1 23831-060000 UNION, 6 6 6
5 1 23857-060000 BOLT, JOINT 6 12 12

YANMAR



5016-001-50-00

GEY22W
lllustrated parts data

Fuel valve overflow fuel oil pipe
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GEY22W 5016-001-50-00

Fuel valve overflow fuel oil pipe

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
152672-59560 SUPPORT, 10 4 4

150633-59650 PIPE,FO OVER FLOW
153672-59980 WASHER, SEAL 16X1.2
23857-100000 BOLT, JOINT 10
26206-080302 BOLT, 8 X 30
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Remarks

LW ALW

YANMAR

Part name

PIPE,FO OVER FLOW

BOLT, JOINT 10
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Governor (NZ)

GEY22W 6001-000-01-00

Description of function 11

* The all-speed YANMAR NZ hydraulic governor is on the opposite side of the flywheel. It has a compact
design with an internal hydraulic fluid system and no piping or subtank.
* The governor has a remote controller.

Controller

Description

Governor motor controller

The motor rotation moves the speed control screw up and down. The screw
changes the set load of the speeder spring and changes the desired engine
speed.

To manually change the engine to the desired speed, turn the synchronizer
knob.

+ For details about the design, operation, assembly and disassembly, and adjustment of the NZ hydraulic
governor and controller, please refer to the NZ HYDRAULIC GOVERNOR SERVICE MANUAL.

YANMAR




GEY22W 6001-002-01-00

Governor (UG8) o ]
Description of function 11

* This engine has an optional all-speed Woodward UG-8 hydraulic governor. It has a compact design with
an internal hydraulic fluid system and no piping or subtank.
* The governor has a remote controller.

Controller Description

Governor motor controller | The motor rotation moves the speed control screw up and down. The screw
changes the set load of the speeder spring and changes the desired engine
speed.

To manually change the engine to the desired speed, turn the synchronizer
knob.

* For details about the design, operation, assembly and disassembly, and adjustment of the the UG8
hydraulic governor and controller, please refer to the UG8 HYDRAULIC GOVERNOR SERVICE
MANUAL.

* For disassembly and maintenance of the governor drive unit, refer to this document.

Inspection 6002-000-02

YANMAR



GEY22W 6001-003-01-00

Governor (UG-25+) o .
Description of function 11

« This engine has an optional Woodward UG-25% microprocessor controlled mechanical hydraulic
governor. It has a compact design with an internal hydraulic fluid system and no piping or subtank.

+ For design and operation of the governor, refer to the separate UG-25" governor installation and
operation manual.

* For disassembly and maintenance of the governor drive unit, refer to this document.
Inspection 6002-000-02

R YANMAR



GEY22W 6002-000-01-00

Governor drive unit

Description of function 11

* The governor drive unit is installed on the opposite side of the flywheel. It is driven by the camshaft gear

and the bevel gear.
* The governor is driven through the spline coupling of the drive unit.

Governor

Tightening nut

Governor bracket

—~ Spline coupling

Adjusting shim

S

/ Bevel gear
e

g
)
!
~
!

o
/
!
!
|
\,
|
|
|
|
|

A-60020-00001-A-01_EN

Fig.1 Governor drive unit - Description of function

YANMAR



GEY22W 6002-000-02-00

Governor drive unit

Inspection and maintenance 1/3

CONDITION "Remove the governor before you disassemble the governor drive unit.
Before you remove the governor, make a record of the speed fluctuation and the condition of each adjust-
ing point.
- Speed variation
- Droop adjuster reading
- Needle valve opening

Shim (0.1 mm) 148016-66210 1pc

Shim (0.3 mm) 148016-66220 1pc
SUPPLIES
SPARES

O-ring 24321-0000750 1pc
SAFETY

Obey the instructions that follow when you do maintenance of the governor drive unit.
1. Disassembly

To remove the drive unit, pull it straight up with the bearing and the governor drive gear installed.
Put the drive gear on a safe workbench.

Remove the cotter pin 6.

Remove the gear tightening nut 5 together with the washer 4.

Remove the governor driving gear 3.

AN

Remove the key 2.

If you do not replace the key, leave it as it is.

N

Remove the circlip 1 with the circlip pliers.

8. Remove the governor drive shaft 10 together with the washer 8 and the ball bearings 7, 9 toward the
gear side.

NOTICE

When you remove the governor, make sure that you do not hit other parts (e.g. the gear shaft, terminal
shaft, speed control shaft).
Remove the governor vertically and be careful not to damage the spline of the gear shaft.

YANMAR



Gover

GEY22W 6002-000-02-00

nor drive unit

Inspection and maintenance 23

. J

|
A-60020-00002-A-01_EN

Fig.1 Governor drive unit

2. Inspection

1

2

3

4

5.
3.As

® ® N o o ko b=

. Make sure that the tooth of the bevel gear makes good contact.
. Examine the spline of the driving shaft for good contact and stepped wear.
. Put the spline coupling in the gear shaft of the governor.

. Make sure that it moves smoothly (no rattles).

Replace the ball bearing every 8000 to 10000 hours, even if the appearance is good.
sembly

Install the bearings and the spacer to the driving shaft. Install the assembly on the governor bracket.
Lock the bearings in the correct direction with the circlip.

Fit the driving gear together with the key to the driving shaft.

Install the washer.

Tighten the nut.

Install a cotter pin to prevent turning.

Replace the O-ring with a new one.

Install the drive unit to the gear case.

Measure the backlash of the bevel gear on the camshaft side and the governor drive gear.

To adjust the backlash, change the thickness of the adjusting shim under the governor bracket.
Find your specification and the correct shim thickness:

148016-66210: 0.1 mm

148016-66220: 0.3 mm

Thicker adjusting shim: increase backlash

Thinner adjusting shim: decrease backlash

YANMAR



GEY22W 6002-000-02-00

Governor drive unit

Inspection and maintenance 33

NOTICE

* When you install the ball bearings and the spacer to the driving shaft, apply load to the inner race of
the bearings and press-fit them.

+ For installing the governor, put the governor into the spline of the driving shaft. Let it sink in by its
own weight, do not force it in.

CONDITION “Assembly adjustment values / Clearance & wear limits of major parts 0000-000-07(LW), 0000-100-07(AW),
0000-300-07(Land engines)

YANMAR



GEY22W 6003-000-01-00

Speed control device

Description of function 11

* The speed control device of the governor has these parts:
- No. 1 lever: transmits any change in the injection quantity to the fuel injection pump
- No. 1 lever shaft: connects the no. 1 lever of all cylinders
- Linkage system (e.g. the connector): connects to the governor.
* An incorrect coupling of the governor and fuel injection pump can cause these malfunctions:
- Incorrect speed regulation
- Engine cannot be stopped
- Unusual increase in engine speed.
Carefully examine and adjust the coupling after you:
- Replace or do maintenance in the governor.
- Replace or do maintenance on the fuel injection pump.

Start/Stop handle  Governor No.1 Lever Fuel injection pump

A-A A-Pl No.1 Lever shaft Rack scale adjusting scre

-60030-00001-A-01_EN

Fig.1 Speed control device - Description of function
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GEY22W 6003-000-03-00
Adjust 1/2

Speed control device (NZ)

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the speed control device (NZ).
1. Move the start/stop handle to STOP.

2. Settherack scales between 6 and 7. Do it for the fuel injection pumps of all cylinders. Use the rack adjusting
bolt. Make sure that the No. 1 lever moves easily.

Adjusting the fuel injection amount (rack scale) 5003-000-02

. Connector
Speed control lever——\Q 2 S
Governor output shaft——\ X
Set bolt <

_\
No. 2 lever

Center of the
No. 1 lever shaft

Connecting bolt

A-60030-0C002-A-01_EN

Fig.1 Speed control device (NZ governor)

3. Make sure that the distance between the center of the No. 1 lever shaft and the center of the connector is
approximately 86mm. If necessary, screw the connecting bolt in or out to adjust the length.

4. Connect the connecting bolt of lever No. 2 to the connector.

5. Put a minus screwdriver into the end of the governor output shaft. Turn it fully in the direction of the fuel
DECREASE side. Set the pointer to 0 (zero) on the scale. (Refer to Fig. 2.)

6. Install the speed control lever to the end of the governor output shaft. Loosen the set bolt of the speed
control lever.

7. Connect the connector to the speed control lever.

8. Set the pointer to 1 on the scale. Turn the governor output shaft to the fuel INCREASE side. Tighten and

lock the speed control lever with the set bolt to the output shaft.
9. Examine the governor link mechanism for defects.
10.Move the start/stop handle to RUN and then to STOP. Do a check of the scales of all fuel injection pumps.

To find the STOP position, turn the flywheel until you do not hear any injection sounds.

YANMAR



GEY22W 6003-000-03-00
Adjust 2/2

Speed control device (NZ)

Decrease Pointer

Fuel

A-60030-00003-A-01_EN

Fig.2 About the position of the speed control lever

CONDITION

YANMAR



GEY22W 6003-002-03-00
Adjust 1/2

Speed control device (UG-8, UG-25+)

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the speed control device (UG-8, UG-257).
1. Move the start/stop handle to STOP.

2. Settherack scales between 6 and 7. Do it for the fuel injection pumps of all cylinders. Use the rack adjusting
bolt.

Make sure that the No. 1 lever moves easily.

Adjusting the fuel injection amount (rack scale) 5003-001-02

A
Start/ Stop handle No. 1 lever Fuel injection pump
deaf®  \ PO
® ® %F<ﬂ%
uel @
: o @
@y RO
% © a £ =
)
R X | v
o i
gl 1 4 1.l
E. oy ﬂi
—1
Connector A-A A Governor No.1 Lever shaft  Rack scale adjusting screw

A-60030-00004-A-01_EN

Fig.1 Speed control device (UG-8 governor)

3. Make sure that the distance between the center of the No. 1 lever shaft and the center of the connector is
approximately 86 mm. Adjust the coupling bolt of the No. 2 lever if necessary.

4. Connect the connector to the speed control lever.

5. Fully turn the governor output shaft in the direction of the fuel DECREASE side. Tighten and lock the speed
control lever to the output shaft with the set bolt.

2]

. Examine the governor links for defects.
7. Move the start/stop handle to RUN and then to STOP. Do a check of the scales of all fuel injection pumps.

To find the STOP position, turn the flywheel until you do not hear any injection sounds.

3R YANMAR



GEY22W 6003-002-03-00

Speed control device (UG-8, UG-25+)

Adjust 212

Speed control lever

©
Governor output —\
shaft\ Governor cutput shaft

Set bolt

‘@ Connector.

Start / stop handie

L Connecting bolt

o No. 2 lever
Center of the

O @]
o

Fig.2 About the position of the speed control lever

A-60030-00005-A-C1_EN

CONDITION

3R YANMAR



GEY22W 6004-000-01-00

Start/stop handle

Description of function 11

The switch can sense three settings:

- The start/stop handle is set to engine-stop (no fuel oil injected).

- The start/stop handle is set to remote-start (automatic start).

-The engine start operation is in progress.

The switch transmits an electric signal (ON/OFF) to the remote monitoring room. The signal tells whether
fuel injection is possible.

This signal is one of the conditions in the automatic start sequence. If the start/stop handle is set to
engine-stop, you cannot transmit the start command to the engine. This prevents the waste of startup air
and is one of the safety measures during maintenance.

The switch is a microswitch. When the start/stop handle is set to engine-stop:

- The actuator is pushed in.

- The COM-NO contacts are ON.

- The COM-NC contacts are OFF.

When the start/stop handle is set to remote-start:

- The actuator returns to its original position.

- The COM-NO contacts are OFF.

- The COM-NC contacts are ON.

This switch has a contact capacity of 5 A maximum at 24 V DC.

If the engine is stopped, the switch prevents false alarms.

Start/stop handle 7 ————— \1\ \
/ (Start) \ j -

Microswitch £-60040-00001-A~01_EN

Fig.1 Diagram of the start/stop handle switch assembly

YANMAR



GEY22W 6004-000-02.00
Start/stop handle

Inspection and maintenance 11

CONDITION "DBo a performance test once every 3 months.

SUPPLIES

SPARES

SAFETY

A CAUTION

DO NOT touch the actuator of the microswitch when the engine is operating or on stand-by. Its sig-
nal is important for the control of the engine.

Obey the instructions that follow when you adjust the start/stop handle.

1. Make sure that the start/stop handle 1 and the interlock switch 2 are set to engine-stop (no fuel oil is
injected) when you do servicing and inspections.

If the engine is on stand-by, set the start/stop handle to remote-start.

2. If you need to re-set the microswitch: Install the microswitch with the start/stop handle so that the actuator
3 moves a distance A of 2 mmto 5 mm from the free position.

NOTICE

Check the distance that the actuator of the microswitch moves. If you set it to another distance, the switch
does not work or becomes damaged.

A-60040-00002-RA-01_EN

Fig.1 Start/stop handle switch assembly

CONDITION

YANMAR



GEY22W 6001-000-50-00

Hydraulic governor (NZ61)

lllustrated parts data 173

1inc.(1)~89

T

A-60019-00001-A-01_EN
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6001-000-50-00

G6EY22W

Hydraulic governor (NZ61)

lllustrated parts data 213
No LV Part No. Part name LW ALW Remarks
1 1 758510-61160 GOVERNOR ASSY 1 1
4 2 15851061030 SEAL, OIL 1 1
5 2 15851061040 SHAFT 1 1
6 2 15851061061 PACKING 1 1
7 2 15851061071 PACKING, HOUSING 1 1
8 2 758510-61180 BEARING & RACE 1 1
11 2 15851061310 SPRING, GOVERNOR 1 1
12 2 15851061320 FORK, SPRING 1 1
13 2 15851261330 LEVER, GUIDE 2 2
14 2 15851061340 PIN 2 2
15 2 15851261351 ARM, TERMINAL 1 1
16 2 15851061360 SHAFT, TERMINAL 2 2
17 2 15851061370 ADJUSTER, DOOR 1 1
18 2 15851061380 SEAL, OIL 4 4
19 2 15851061390 BUSH 4 4
20 2 15851061400 SHAFT, CONTROL 1 1
21 2 15851261400 LABEL 1 1
22 2 15851061410 COLLAR 2 2
23 2 15851061420 FORK 1 1
24 2 15851261430 LEVER 1 1
25 2 15851061440 WIRE 2 2
26 2 15851061450 POINTER 4 4
27 2 15851061460 SPRING 1 1
28 2 15851061480 STOPPER 1 1
29 2 15851061490 GAUGE, OIL 1 1
30 2 15851061610 O-RING 1 1
31 2 15851061620 O-RING 1 1
32 2 158510-61680 POWER PISTON & COMP 1 1
34 3 15851061591 O-RING 2 2
39 3 15851061720 SPRING, COMPENSATOR 1 1
40 3 15851061750 SPRING, COMPENSATOR 1 1
41 3 15851061780 SPACER, COMPENSATOR 1 1
42 3 15851061790 PIN 1 1
43 3 22252-000120 RING 12 1 1
44 2 15851061850 CASE, VALVE 4 4
45 2 15851061860 PIN 4 4
446 2 15851261930 LABEL, SHAFTL 1 1
47 2 15851261940 LABEL, SHAFTR 1 1
48 2 15851061990 COVER 1 1
49 2 158510-66050 VALVE ASSY, PILOT 1 1
50 3 158510-66120 BUSH 1 1
51 3 158510-66220 VALVE, PILOT 1 1
52 2 158510-66700 VALVE, NEEDLE 1 1
53 2 158510-66801 VALVE ASSY, RELIEF 1 1
54 3 158510-66810 BODY 1 1
55 3 158510-66820 PISTON 1 1
56 3 158510-66831 SPRING, VALVE 1 1
57 3 158510-66841 PLUG VALVE 1 1
58 3  22351-030012 PIN, 3.0AX 12 1 1
59 3  23414-100000 GASKET, 10X 1.0 1 1
60 2 158510-66930 WEIGHT ASSY, GOVERNOR 1 1
61 3 158510-66930 SUPPORT ASSY 1 1
62 4 158510-66200 SUPPORT, WEIGHT 1 1
65 4 158510-66430 BEARING 4 4

YANMAR



6001-000-50-00

Hydraulic governor (NZ61)

G6EY22W

lllustrated parts data 33
No LV Part No. Part name LW ALW Remarks
68 3 158510-66460 BEARING 1 1
70 2 102210-07990 RIVET 8 8
71 2 22117-050000 WASHER, 5 1 1
72 2 22222-050000 WASHER, 5 1 1
73 2 22322-040250 PIN, 4X25 2 2
74 2 22351-040018 PIN, 4.0A X 18 1 1
75 2 22417-200160 PIN,2.0X 16 4 4
76 2  23414-060000 GASKET,6X1.0 3 3
77 2 23414-080000 GASKET, 8X1.0 1 1
78 2 23414-120000 GASKET, 12X 1.0 2 2
79 2 23414-180023 GASKET, 18X 1.0 1 1
80 2  23887-120002 PLUG 12 2 2
81 1 24162-182412 NEEDLE, 182412 1 1
82 1 24190-080002 BALL, 1/4 7 7
83 1 24190-090003 BALL, 9/32 4 4
84 1 26106-060102 BOLT, 6 X 10 4 4
85 1 26450-060252 BOLT, 6 X 25 3 3
86 1 26557-040202 SCREW, 4 X 20 4 4
87 1 26557-050102 SCREW, 5X 10 1 1
88 1 26757-040002 NUT, 4 4 4
89 1 26979-050062 SCREW, 5X6 2 2

YANMAR



GEY22W 8002-000-50.00
Hydraulic governor driving device (NZ)

lllustrated parts data 1/2

2N
@,
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GEY22W 6002-000-50-00

Hydraulic governor driving device (NZ)

16
17
18

26212-100652 STUD,BOLT 10X 65
26716-100002 NUT, 10
22117-100000 WASHER, 10

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
1 1 150633-61080 BRACKET, GOVERNOR 1 1
2 1 24321-000750 PACKING, G 75.0 1 1
3 1 148016-66210 SHIM, T=0.1 2 2
4 1 148016-66220 SHIM, T=0.3 1 1
5 1 43400-004020 GASKET, GOVERNOR 1 1
6 1 150633-61110 SHAFT,GOVERNOR DRIVE 1 1
7 1 24101-060054 BEARING, 6005 1 1
8 1 150633-61120 SPACER, RHD GOVERNOR 1 1
9 1 24101-062054 BEARING, 6205 1 1
10 1 22252-000520 RING, 52 1 1

11 1 146673-61140 GEAR, BEVEL 1 720min~"

11A 1 146673-61130 GEAR, BEVEL 1 900min~"
12 1 22512-070220 KEY, 7 X 22 1 1
13 1 26871-140002 NUT, 14 1 1
14 1 22137-140000 WASHER, 14 1 1
15 1 22417-320320 PIN, 3.2 X 32 1 1
1 4 4
1 4 4
1 4 4

YANMAR
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Hydraulic governor driving device (UG-8)

lllustrated parts data 1/2
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GEY22W 80020025000
Hydraulic governor driving device (UG-8)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
41100-007230 GOVERNOR (UG8) (DC24,I1P44 1 1
150633-61080 BRACKET, GOVERNOR 1 1
150633-61120 SPACER 1 1
146673-61130 GEAR, BEVEL 1 720 min™!
14767361130 GEAR, BEVEL UG8 900 min-"

150633-61150

SHAFT,GOVERNOR DRIVE

150633-61160
150633-61170
150633-61180

BRACKET A, UG GOV.
BRACKET B, UG GOV.
PK, BRACKET GOV.

138603-61780
148016-66210
148016-66220

JOINT
SHIM, T=0.1
SHIM, T=0.3

22137-140000
22252-000520
22301-060360

WASHER, 14
RING 562
PIN, 6X 36

22417-320320
22512-070220
24101-060054

PIN, 3.2X 32
KEY, 7 X 22
BEARING, 6005

23 ronlooevoan alon

24101-062054
24321-000750

BEARING, 6205
PACKING G 75.0

A AaAlAa A Al A Al A Al A AaAla A Al A AaAla A AaAla a A

A AaAla MDA DA A Al A Al A aAla N Al A Al a

A AaAla MDD A Al A Aala A AaAla N Al A Aala

20 26206-100562 BOLT, 10 X 55
21 26450-100202 BOLT, 10X 20
22 26450-100452 BOLT, 10X 45
23 26871-140002 NUT, 14
24 41121-000020 PACKING GOVERNOR
25 43400-004020 GASKET, GOVERNOR
3R VENMAR
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6002-003-50-00

GEY22W
lllustrated parts data

Hydraulic governor driving device (UG-25+)

YANMAR
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6EY22W 6002-003-50-00
Hydraulic governor driving device (UG-25+)
lllustrated parts data 2/2
No LV Part No. Part name ALW Remarks

41100-007181
150633-61080
150633-61120

GOVERNOR,UG-25*
BRACKET, GOVERNOR

SPACER, RHD GOVERNOR

147673-61130
150633-61150
150633-61160

GEAR, BEVEL UG8

SHAFT,GOVERNOR DRIVE

BRACKET A, UG GOV.

150633-61170
150633-61180
138603-61780

BRACKET B, UG GOV.
PK, BRACKET GOV.
JOINT

148016-66210
148016-66220
22137-140000

SHIM, T=0.1
SHIM, T=0.3
WASHER, 14

22252-000520
22301-060360
22417-320320

RING 562
PIN, 6X 36
PIN, 3.2 X 32

22512-070220
24101-060054
24101-062054

KEY, 7 X 22
BEARING, 6005
BEARING, 6205

JdeIsoran oo voaren

24321-000750

PACKING G 75.0

Al A Al A Ala A Al A Al A Al A Al A AaAla a A

Al A N DB DN Al A Al A aAla AN A Aala a Al A

20 26206-100562 BOLT, 10 X 55
21 26450-100202 BOLT, 10X 20
22 26450-100452 BOLT, 10X 45
23 26871-140002 NUT, 14
24 41121-000020 GASKET, GOVERNOR
25 43400-004020 GASKET, GOVERNOR
3R VENMAR



6003-000-50-00

G6EY22W

Speed relay
lllustrated parts data 17
1
2
3
4
No LV Part No. Part name LW ALW Remarks
1 1 46111-045280 SPEED RELAY 1
2 1 46111-045290 SPEED RELAY 1
3 1 46111-045300 SPEED RELAY 1
4 1 46111-045310 SPEED RELAY 1
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lllustrated parts data

Speed control device
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6004-000-50-00

G6EY22W

Speed control device

lllustrated parts data 2/2

No LV Part No. Part name LW ALW Remarks
137600-51540 SPRING, SHAFT
137600-51560 JOINT

15169561090 TIN

146673-65090 LEVER, AIR PISTON
153605-66480 JOINT, ROD END
141616-66602 LEVER, 2ND
150633-66700 SHAFT, 1ST LEVER
150633-66770 STAND, BEARING
139653-66780 SPRING NO.1 LEVER
146673-66780 CASE, NO.1 BEARING

@]
@]

141616-66790
141616-66802

PIECE, FIXING
LEVER, 1ST

139653-66810

RETAINER, LEVER

14161666820 LEVER, F/O LIMITER
15360566830 BOLT, RACK ADJUST
138613-66840 SCREW, ADJUSTING

JdeIdoranlaevoaren

S Al 0 O O —= 00 20 -~ Ol O A0 W Al A Al O

= Al O Ol 00 A0 = OO0 O A0 W Al A aAla o

A A AlAa A Al A AaAla A Aala A AaAla A Aala A Al A Al A Al A Aala A A

1396563-66840 COLLAR

138613-66920 SPRING

22137-200000 WASHER, 20
20 22212-060000 WASHER, 6
21 22312-060250 PIN, 6X 25
22 22322-050300 PIN, 5X 30
23 22322-050300 PIN, 5X 30
24 22351-050030 PIN, 5.0A X 30 15 15
25 22451-100100 WIRE, 1.0 X 100 1 1
26 24550-020200 BEARING 20 X 20 4 4
27 26206-080182 BOLT, 8X 18 2 2
28 26206-120262 BOLT, 12X 25 6 6
29 26557-060122 SCREW, 6 X 12 6 6
30 26577-040082 SCREW, 4X 8 1 1
31 26756-060002 NUT, 6 6 6
32 26796-080002 NUT, 8 1 1
33 26796-100002 NUT, 10 1 1
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lllustrated parts data
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6005-000-50-00

G6EY22W

Start/stop handle

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 150633-66010 BRACKET, HANDLE 1 1
2 1 139653-66050 HANDLE, START/STOP A 1 1
3 2 139653-66253 HANDLE, START/STOP 1 1
4 2 139653-66261 SHAFT, START/STOP 1 1
5 2 138613-66270 KNOB, HANDLE 1 1
6 2 139653-66280 CLAW, HANDLE 1 1
7 2 137600-66300 PIN, HANDLE 1 1
8 2 130140-66540 SPRING 1 1
9 1 150633-66200 BRACKET, HANDLE 1 1
10 1 15169566210 PLATE, LABEL SETTING 1 1
11 1 141616-66220 PLATE, STOPPER 1 1
12 1 137600-66230 BOLT, STOPPING 2 2
13 1 141616-66340 BUSH, HANDLE 1 1
14 1 24550-020200 BEARING, 20 X 20 1 1
15 1 26116-060252 BOLT, 6 X 25 2 2
16 1 26206-100252 BOLT, 10X 25 2 2
17 1 26206-120302 BOLT, 12X 30 2 2
18 1 26557-040352 SCREW, 4 X 35 2 2
19 1 26716-060002 NUT, 6 2 2
20 1 46130-000110 SWITCH, MICRO 1 1
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6006-000-50-00

Link a'ssy (NZ)

lllustrated parts data

G6EY22W

11

No

LV

Part No.

Part name

LW ALW

R-60065-00001-A-01_EN

Remarks

150633-66390
137900-66420
146673-66430

ROD(CONNECTER
COLLAR, CONNECTING
SPRING, CONNECT PIPE

—

138613-66440
147673-61650
146623-66401

NUT, CONNECTING PIPE
LEVER, GOVERNOR
PIPE, CONNECTING

132310-66590
22137-080000
22212-080000

PIN, CONNECT PIPE

WASHER, 8
WASHER, 8

22351-040016
22417-320200
26206-080202

PIN, 4.0A X 16
PIN, 3.2X 20
BOLT, 8X 20

Rl 2olo o~ oA

A Ala A AaAla A AaAla A AaAla A A

150633-66600
26796-100002

BOLT, 10X 30
NUT, 10

A AaAala A AaAla A AaAla A Al a A A

A Al A AaAla A AaAla A Al a

3R
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6006-002-50-00

Link a'ssy (UG-8)

GEY22W
lllustrated parts data

11

R-60065-00002-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-66390 ROD(CONNECTER 1 1
2 1 15169566420 COLLAR, CONNECTING 1 1
3 1 151695-66430 SPRING, CONNECT PIPE 1 1
4 1 151695-66440 NUT, CONNECTING PIPE 1 1
5 1 147673-66450 LEVER, GOVERNOR UG8 1 1
6 1 150633-66450 ROD, CONNECTING 1 1
7 1 150633-66500 SHAFT, CONNECTING 1 1
8 1 150633-66530 CONNECTOR(UGS8 1 1
9 1 132310-66590 PIN, CONNECT PIPE 1 1
10 1 142972-66660 NUT, M10 1 1
11 1 22137-080000 WASHER, 8 1 1
12 1 22212-080000 WASHER, 8 1 1
13 1 22351-040020 PIN, 4.0A X 20 1 1
14 1 22417-320200 PIN, 3.2X 20 1 1
15 1 26206-080202 BOLT, 8 X 20 1 1
16 1 150633-66600 BOLT, 10 X 30 1 1
17 1 26796-100002 NUT, 10 2 2

3R
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Link a'ssy (UG-25+)

GEY22W
lllustrated parts data

11

R-60065-00003-A-01_EN

No LV Part No. Part name ALW Remarks
1 1 150633-66390 ROD(CONNECTER 1
2 1 15169566420 COLLAR, CONNECTING 1
3 1 151695-66430 SPRING, CONNECT PIPE 1
4 1 151695-66440 NUT, CONNECTING PIPE 1
5 1 15169566650 LEVER (UG25* 1
6 1 150633-66450 ROD, CONNECTING 1
7 1 150633-66500 SHAFT, CONNECTING 1
8 1 150633-66530 CONNECTOR(UGS8 1
9 1 132310-66590 PIN, CONNECT PIPE 1
10 1 142972-66660 NUT, M10 1
11 1 22137-080000 WASHER, 8 1
12 1 22212-080000 WASHER, 8 1
13 1 22351-040020 PIN, 4.0A X 20 1
14 1 22417-320200 PIN, 3.2X 20 1
15 1 26206-080202 BOLT, 8 X 20 1
16 1 150633-66600 BOLT, 10 X 30 1
17 1 26796-100002 NUT, 10 2

3R
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GEY22W 6501-000-01-00

Stop solenoid valve

Description of function 11

* The stop solenoid valve opens and closes to supply and discharge the control air. When the solenoid is
stimulated by an electric current, it pulls up the plunger and the A port opens and the B port closes. This
way, the control air that is supplied from the E port and that was stopped at the A port, is supplied via the
D port to the air piston that stops the engine. When the electric current stops and the solenoid is no longer
stimulated, the plunger is pushed down by the spring and the A port closes and the B port opens. The
control air that was supplied via the D port to the air piston is cut off and the control air from the A port
passes the B port and is released through the C port into the atmosphere.

* The solenoid valve does not require any special maintenance or inspection. But do the check at regular
intervals (at intervals of 6 months to 1 year) to make sure that it operates in good condition.

C port

Solenoid ~—l ]

Core tube\l\l_

Plunger\\”\

E port D port A-65010-00001-A-01_EN
Fig.1 Stop solenoid valve

NOTICE

This solenoid valve requires 24 V DC and 0.38 A of current (constant rating).
If the voltage must be changed, make sure that it is between -10 % and +15 % of the specified voltage.
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GEY22W 6501-000-02-00

Stop solenoid valve

Inspection and maintenance 1/2

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you do maintenance of the stop solenoid valve.
1. Disassembly

1. Remove the nut 5 on top of the coil housing.
2. Remove the solenoid 4 from the valve.

3. Remove the core tube assembly 3.
4

. Remove the parts inside the plunger in the correct sequence.

NOTICE

* When you remove the solenoid valve or do maintenance, make sure that you:
- Turn off the power.
- Release the control air and the remaining pressure.

+ Be careful not to cause damage to the parts.

2. Inspection

Make sure that the actual voltage is the same as the voltage specified for the coil.

Examine the coil for damage.

Examine ifthe inside of the plunger 2 or the orifice are dirty or clogged (e.g. by sealing tape or other dirt).
Examine the inside of the plunger for contamination from oil mist or oil residue.

Examine the seat of the plunger for damage or unusual wear.

AN

Examine the spring 1 for breakage or fatigue.
Resistance at DC 24 V: 45 Q
3. Assembling

1. Carefully clean the parts that you want to use again.

2. Tighten the core tube assembly 3 to a torque of 30 N-m.

3. Securely fasten the nut 5 on the top of the coil housing.

YANMAR



GEY22W 6501-000-02-00

Stop solenoid valve

Inspection and maintenance 2/2

A-65010-00002-A-C1_EN

Fig.1 Stop solenoid valve

CONDITION "Make sure that the solenoid valve operates correctly under minimum and maximum pressure.
Make sure that there are no internal leaks when the solenoid is demagnetized.

YANMAR



GEY22W 6502-000-01-00

Operating station selector

Description of function 11

This switch is near the start/stop handle of the engine. The switch transmits an electric signal (ON/OFF)
to the remote monitoring room. The signal tells whether the controls are set to engine-control or remote-
control (automatic control).

This signal is one of the conditions in the automatic start sequence. If the switch is set to engine-control,
the start command cannot be transmitted remotely.

This switch has a contact capacity of 8 A maximum at 24 V DC.

The stop command and the safety measures operate independently of the selection of this switch.

Do a performance test at intervals of 1 year.

Make sure that the switch is set to ENGINE when you do servicing and inspections.

If the engine is on stand-by, set the switch to REMOTE.

Operating
station selector

‘ /Start/stop handle

A \\'LJ\ A-6£020-00001-A-01_EN

Fig.1 Select switch of the opérating station
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GEY22W 6503-000-03-00
Adjust 1/2

Pressure gauge

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the instructions that follow when you adjust the pressure gauge.
1. Servicing the glycerin-filled pressure gauge

The pressure gauges on the instrument panel are filled with a glycerol-water solution. This prevents wear
of the gear and link mechanism inside the gauge. Obey the instructions that follow when you do work on
the pressure gauge.

1. Make sure that the rubber cap of the pressure gauge points up when you remove the gauge panel or
the pressure gauge for servicing.

If it points to the side, the sealing liquid leaks through the ventilating hole in the rubber cap.

2. Make sure that the level of the sealing liquid is always higher than A and lower than B.

Rubber cap

B

o

STty

Minimum liquid level A = 18 mm

< Upper liguid level B = 20.5 mm to 23.5mm

R-65030-00001-A-01_EN

Fig.1 Level of the sealing liquid for the pressure gauge
3. Remove the rubber cap if the sealing liquid is dirty or if the level decreases. Replace or refill the sealing
liquid.

4. When you replace the pressure gauge with a new one, cut the navel of the rubber cap and open an air
hole.

The gauge does not show the correct value without a vent hole.
2. Adjusting the pressure take-off main valve

Measure the opening of the needle valve at the piping of the pressure transmitter or pressure gauge. Adjust
it if necessary. Surging (pulsation) causes damage and malfunction of the pressure gauge and pressure
transmitter.

Fuel pressure gauges and pressure transmitters: open 1/4 turn from the closed position.

Other pressure gauges and pressure transmitters: open 1 turn from the closed position.
3. Adjusting the remote pressure indicator

The device has a pressure transmitter to indicate the pressure remotely. If you need to make adjustments
on the remote side, obey these instructions.

1. Remove the top cover from the pressure transmitter.

2. Turn the ZERO or SPAN adjust screw with a small (2 mm) Phillips screwdriver. Apply light pressure to
the screw.

4-2R YAaNMAR



GEY22W 6503-000-03-00

Pressure gauge

Adjust 212
3. If you turn the screw clockwise (to the right), the indicator moves in the direction of the arrow in the
figure.
ZERO adjustment SPAN adjustment
D [oX<]
| i
o O
Pressure transmitter
ZERO adjustment
mA mA
20 / 20
Current ./ Current
/—’
41 7 4
0 PY P P kgf/em? 0 P P kgficm?
Pressure Pressure
A-65030-00002-A-01_EN
Fig.2 How to adjust the pressure transmitter
CONDITION
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GEY22W 6504-000-02-00

Digital thermometer

Inspection and maintenance 1/2

CONDITION

SUPPLIES

SPARES

Battery (CR2450YU) 147883-91350 1 pc

If you cannot read the display of the thermometer well, the battery charge is low. If you cannot read the display,
replace the battery in the instructions that follow.

1. Inspection of the battery

1.

Removing the upper cover

Loosen the screws 6 that are locking the upper cover 1 with a M3 Phillips head screwdriver. Then
remove the upper cover while caring not to drop it. (You cannot fully remove the screw.)

Removing the connector

Pinch the tip of the connector 4 of the lead wire 7 coming out from the battery holder 3 and pull it up
from the PCB to remove it. Never pull the lead wire when you remove the connector. It will cause
disconnection.

Removing the battery holder

Pinch the battery holder and lift it up above the cover to remove it.

. Opening the battery holder

The battery holder 3 has a shell structure with a hinge on one side. Pull the pawl of the battery holder
outside like opening the shell to open the battery holder. The battery 2 comes out at this time. Care
must be taken not to drop it.

Replacing the battery

Insert the new battery 2 to the battery holder 3. There are "+" and "-" marks inside the battery holder to
show the polarity. Care must be taken not to insert the battery in the incorrect polarity. (The red lead
wire side is "+" and the black lead wire side is "-".)

If you insert the battery in the incorrect polarity, a defect can occur.

. Closing the battery holder

Close the battery holder while making sure that the pawl of the holder is securely stuck. (Check that the
pawl is stuck with a click sound). If you insert the battery in the incorrect polarity, the holder does not
close completely. Check that the battery is inserted in the correct polarity.

Inserting the battery holder
Store the battery holder in the body case 5.

. Setting the system voltage to 0V

Touch the connector polarity on the board with a screwdriver for approximately 3 seconds before
inserting the connector 4. This is to secure the system reset at the time of inserting the connector (the
system voltage must be cleared to 0V).

Inserting the connector

Insert the connector on the tip of the lead wire 7 attached in the battery holder 3 to the connector of the
printed circuit board. The connector has a polarity. You cannot insert the connector in a reverse
direction. If you find it difficult to insert the connector, do not forcibly insert the connector and check the
polarity. (Care must be taken not to pinch the lead wire when you close the upper cover).

3-2R
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GEY22W 6504-000-02-00

Inspection and maintenance 2/2

Digital thermometer

10.Closing the upper cover

Install the upper cover 1 to the body case 5. Tighten the screws 6 equally. (Standard tightening torque:
0.4 N'm) If the tightening of the screws is inappropriate, the front cover may be removed while using.
It can cause an accident.

~

© el 1 @
N

11— ( [ )
‘@ @ @ \.—J A-65040-00001-A-C1_EN

Fig.1 Replacing the digital thermometer battery
2. Installing the temperature sensor

1. Remove the protective tube 4 and the joint 3 from the thermometer. The protective tube and the joint
are attached with left-handed threads.

Install the protective tube to the thermostat seat.
Screw the joint into the protective tube for 2 to 3 turns (approximately 5 mm). The thread is left-handed.

Put the temperature sensor 1 with the locknut 2 attached into the joint.

o b

Turn the joint counter-clockwise without turning the temperature sensor. Screw the joint in until it is
seated in the protective tube.

6. Tighten the locknut.

\. ! J

A-65040-00002-A-01_EN

Fig.2 Installing the temperature sensor

CONDITION
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GEY22W 6505-000-01-00

Fuel injection volume control air piston and stopping air piston

Description of function 1/3

1. Outline

o

E e = side & Double assembly
| 8 ..

- ) : For emergency
o LT ‘/Stop

‘ & P For engine stop

A-65050-00001-A-01_EN

Fig.1 Air piston
* There are 2 specifications of the air piston:

A double assembly that controls the fuel injection volume at engine start and that stops the fuel at engine
stop.

A triple assembly that, in additional to the above, also has an emergency stop function.

+ The air piston assembly is on the fuel injection pump chamber cover on the flywheel side.

* To do a check of the injection volume control air piston, the stopping air piston and the emergency stop
air piston: Send control air and confirm the movement of the lever. Do a performance test at intervals of
3 months.

2. Structure

2.1 Fuel injection volume control air piston

* When the engine starts automatically or remotely, the fuel control air piston controls the volume of
injected fuel to allow the engine to build up speed slowly.

+ A startup command actuates the start solenoid valve. The control air passes the speed control valve
with a pressure of 0.7 MPa to 1.0 MPa. It flows from the air cylinder inlet into the air cylinder cover.
It moves the fuel control air piston and the stopping air piston. This moves the connecting rod down.
It moves the No. 1 lever that is connected to the No. 1 lever shaft 7 via the connecting rod. It
decreases the fuel injection volume.

+ The control air is released into the atmosphere from the start solenoid valve at the same time that
the engines starts. When the air flows out, the spring moves the air pistons up. The fuel control is
stopped and the previous state is restored.

* You can turn the adjusting screw to regulate the fuel injection volume. But the screw is correctly
adjusted when shipped from our factory. Do not adjust it unless it is required for some specific
reason.

YANMAR



GEY22W 6505-000-01-00

Fuel injection volume control air piston and stopping air piston

Description of function 2/3

Air cylinder cover

- Air cylinder inlet
T -

---------- Adjusting screw

Fuel control piston

_________

_________

Stopping air piston

Spring

Connecting rod

N
-
Increase fuel oil n' Increase fuel oil

Decrease fuel oil Decrease fuel oil - — No. 1 lever shaft

E05C-00002-A-01_EN A-65050-00003-A-01_EN

Fig.2 Fuel injection volume control air piston & stopping air piston

To increase the fuel injection volume, turn the screw and increase the gap "a" between the adjusting
screw and the stopping air piston. To decrease the fuel injection volume, decrease the gap "a".

NOTICE

If you increase the gap "a" too much, fuel injection control becomes impossible at engine start. On
the other hand, if you decrease the gap "a" too much, the engine does not start at all. Be very careful
when you make this adjustment.

2.2 Fuel cut-off air piston

When the engine stops automatically or remotely, the stopping air piston stops the supply of fuel oil
in order to stop the engine.

Fig. 3 shows the stopped engine. The control air is supplied through the stop solenoid valve at a
pressure of 0.7 MPa to 1.0 MPa. It flows from the air cylinder inlet into the air cylinder. It moves the
stopping air piston down.

It moves the No. 1 lever that is locked to the No. 1 lever shaft via the connecting rod. It stops the fuel
injection and the engine.

40 to 60 seconds after the control air is cut off, the air inside the air cylinder is released into the
atmosphere from the stop solenoid valve. The spring moves the air piston up. This restores the
previous state.

NOTICE

You can set the fuel pump rack scale (4 mm to 5 mm) to the correct no-fuel-injection with the cap nut
(at the end of the connecting rod) and the locknut. But the rack scale is correctly adjusted when
shipped from our factory. Do not adjust it unless it is required for a specific reason. If an adjustment
becomes necessary, obey these instructions:

+ If the rack scale gets close to 0 (zero), the movement that is transmitted by the stroke of the fuel
cut-off air piston to the lever becomes too large and interferes with the rack. This causes
malfunctions.

* On the other hand, if the rack scale becomes too large, the movement that is transmitted by the
stroke of the fuel cut-off air piston to the lever becomes too small and the piston becomes unable
to stop the engine.

YANMAR



GEY22W 6505-000-01-00

Fuel injection volume control air piston and stopping air piston

Description of function 33

Fuel control
air piston

Air cylinder inlet

Stopping

Stopping air cylinder air piston

Spring

Connecting rod

Cap nut
Locknut
Fig.3 Fuel cut-off air piston .
2.3 Emergency stop air piston

+ Triple air pistons have, in addition to the fuel injection volume control and the engine stop function,
an extra emergency stop air piston. The emergency stop air piston is a safety system that is
demanded by ship rules. It stops the fuel and the engine, in case the lubricating oil pressure
decreases or if overspeeding occurs.

* The fuel injection amount control and stop air piston is operated by each solenoid valve. Control air
(0.7 MPato 1.0 MPa) enters from the air cylinder inlet to the inside of the air cylinder, and moves the
air piston.

+ The emergency stop air piston is operated by the control air that is supplied by the stop solenoid
valve at a pressure of 0.7 MPato 1.0 MPa. The air flows from the air cylinder inlet into the air cylinder.
It moves the emergency stop piston down. The connecting rod is also moved down. It moves the No.
1 lever that is locked to the No. 1 lever shaft via the connecting rod. It stops the fuel injection and the
engine. 40 to 60 seconds after the control air is cut off, the air inside the air cylinder is released into
the atmosphere from the stop solenoid valve. The spring moves the air piston back up. This restores
the previous state.

+ The adjusting procedures are the same as described in Section 2.2 for the stopping air piston. But
the air piston is correctly adjusted when shipped from our factory. Do not adjust it unless absolutely
necessary.

o —

Fuel control L’

air cylinder Fuel control

air piston

Air cylinder

" Emergency
inlet

stop air piston

Stopping air
piston

A-65050-00005-A-01_EN

Fig.4 Emergency stop air piston
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GEY22W 6505-000-02-00

Fuel injection volume control air piston and stopping air piston

Inspection and maintenance 11

CONDITION

SUPPLIES

SPARES

SAFETY

Obey the intstructions that follow when you do maintenance of the air piston.
1. Disassembly

. Remove the clamping bolt from the air piston.
. Remove the air piston from the engine.

. Remove the cylinder cover 1.

. Remove the fuel control piston 2.

. Remove the fuel control air cylinder. (Only for emergency stops.)

1

2

3

4

5

6. Remove the air piston cover 5.

7. Remove the cut-off piston 3, the connecting rod 6 and the spring 4 together.
A

2. Assembly

1. Apply lubricating oil or lithium grease to all sliding parts of the injection control piston and the stopping
piston.

2. Install the piston, connecting rod and spring.
3. Replace the O-ring with a new one.

4. Send control air to all air pistons. Make sure that the stopping piston moves.

NOTICE

When you install the emergency stop piston, carefully obey these instructions.

A-€5050-00006-A~01_EN

Fig.1 Air piston

CONDITION
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GEY22W 6505-003-01-00

Stopping air piston

Description of function 11

1. Outline

Stopping air piston %
Control air inlet
—p
i
-
Lever
m
T P

Increase fuel

Decrease fuel

A-65050-00007-A-01_EN

Fig.1 Air piston

The air piston assembly is on the fuel injection pump chamber cover on the flywheel side.
* To do an inspection of the fuel cut-off air piston, send control air and examine the movement of the lever.
Do a performance test at intervals of 3 months.

2. Structure

* When the engine stops automatically or remotely, the fuel cut-off air piston stops the supply of fuel oil in
order to stop the engine.

+ Forthis operation, the control air is supplied through the stopping solenoid valve at a pressure of 0.7 MPa
to 1.0 MPa. It flows from the air cylinder inlet into the air cylinder. It moves the fuel cut-off air piston down.

+ It moves the No. 1 lever that is locked to the No. 1 lever shaft via the connecting rod. It stops the fuel
injection and the engine.

* 40 to 60 seconds after the control air is cut off, the air inside the air cylinder is released into the
atmosphere from the stop solenoid valve. The spring moves the air piston up. This restores the previous
state.

NOTICE

You can set the fuel pump rack scale (4 mm to 5 mm) to the correct no-fuel-injection with the cap nut
(at the end of the connecting rod) and the locknut. But the rack scale is correctly adjusted when shipped
from our factory. Do not adjust it unless it is required for a specific reason.

If an adjustment becomes necessary, obey these instructions:

+ |f the rack scale gets close to 0 (zero), the movement that is transmitted by the stroke of the fuel cut-
off air piston to the lever becomes too large and interferes with the rack. This causes malfunctions.

+ Onthe other hand, ifthe rack scale becomes too large, the movement that is transmitted by the stroke
of the fuel cut-off air piston to the lever becomes too small and the piston becomes unable to stop the
engine.

3R
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GEY22W 6505-100-02-00

Stopping air piston . .
Inspection and maintenance 11

CONDITION

SUPPLIES

SPARES

Packing 44100-018310 1pc

SAFETY

Obey the intstructions that follow when you do maintenance of the air piston.
1. Disassembly

. Remove the mounting bolt 7 from the air piston.
. Remove the air piston from the engine.

. Remove the cylinder cover 1.

. Remove the air piston cover 5.

1

2

3

4

5. Remove the cut-off piston 3, the connecting rod 6 and the spring 4 together.
.As

2. Assembly

1. Apply lubricating oil or lithium grease to the sliding part of the piston.
2. Install the piston, connecting rod and spring.

3. Replace the O-rings and the packings with new ones.

4

. Send control air to the air piston. Make sure that the fuel cut-off piston moves.

A-65050-00008-A-01 EN

Fig.1 Air piston

CONDITION
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GEY22W 6501.000-50.00
Control air pipe (fuel cut) (3 connects)

lllustrated parts data 17

A-65015-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-73400 PIPE,CONTROL AIR
152623-59550 SUPPORT, INJ.PIPE 1
150633-73390 BRACKET,CONTROL AIR
23414-140000 GASKET, 14 X 1.0
23414-140000 GASKET, 14 X 1.0
23854-080000 BOLT, JOINT 8
23854-080000 BOLT, JOINT 8
26206-080352 BOLT, 8X 35
26706-080002 NUT, 8

—
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GEY22W 65010035000
Control air pipe (stopping air piston)

lllustrated parts data 17

R-65015-00002-A-01_EN

No LV Part No. Part name ALW Remarks
150633-73420 PIPE,CONTROL AIR
152623-59550 SUPPORT, INJ.PIPE 1
150633-73390 BRACKET,CONTROL AIR
23414-140000 GASKET, 14 X 1.0
23414-140000 GASKET, 14X 1.0
23854-080000 BOLT, JOINT 8
23854-080000 BOLT, JOINT 8
26206-080352 BOLT, 8 X 35
26706-080002 NUT, 8

O 0 ~NO O K WN >
IR N = G N [ N G
S A Al aAa NN —2A2 N~
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GEY22W 6502-000-50-00
lllustrated parts data 11

Control air joint

e

0

A-65029-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
153605-59920 UNION,M16-PT3/8
150633-73630 JOINT,CONTROL AIR
23414-120000 GASKET, 12X 1.0
23414-130000 GASKET, 13X 1.0
23414-160000 GASKET, 16 X 1.0
23897-020002 PLUG G 1/4
26206-120502 BOLT, 12X 50
42223-025570 LABEL, AIR VALVE
43554-001621 UNION
43600-016270 VALVE, BALL CHECK
43600-030772 VALVE, NEEDLE

—

O 0 ~NO O K WN >
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GEY22W 6503-000-50-00
Control air joint (low-temperature water) (with switch valve)
lllustrated parts data 17

A-65035-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 153605-59920 UNION,M16-PT3/8 1 1
2 1 150633-73640 JOINT,CONTROL AIR 1 1
3 1 23414-120000 GASKET, 12X 1.0 1 1
4 1 23414-120000 GASKET, 12X 1.0 1 1
5 1 23414-130000 GASKET, 13X 1.0 1 1
6 1 23414-160000 GASKET, 16 X 1.0 1 1
7 1 23834-060000 UNION, 6 1 1
8 1 23897-020002 PLUG G 1/4 1 1
9 1 26206-120502 BOLT, 12X 50 2 2
10 1 42223-025570 LABEL, AIR VALVE 1 1
11 1 43554-001621 UNION 1 1
12 1 43600-016270 VALVE, BALL CHECK 1 1
13 1 43600-030772 VALVE, NEEDLE 1 1
14 1 22212-040000 WASHER, 4 1 1
15 1 26557-040142 SCREW, 4 X 14 1 1
16 1 46116-011340 3WAY MAGNETIC VALVE 1 1
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GEY22W 6504-000-50-00
lllustrated parts data 11

Magnetic pick-up

R-65045-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-86140 SUPPORT(PICKUP)
26206-120222 BOLT, 12X 22
45511-006890 NUT, 5/8-18UNF
46150-078200 PICKUP, MAGNET

BlW N
Al a A A
2l a N~
2l a N~
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6505-000-50-00

GEY22W
lllustrated parts data

Gauge panel

1/2

YANMAR
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GEYZZW 6505-000-50-00
Gauge panel
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 146623-91011 SSPPORT,GAUGE BOARD 1 1
2 1 150633-91161 COVER,GAUGE BOARD 1 2
3 1 150633-91190 CASE, GAUGE BOARD 1 3
4 1 150633-91820 PIPE,PRESS.GAUGE 1 4
5 1 150633-91830 PIPE,PRESS.GAUGE 1 5
6 1 150633-91840 PIPE,PRESS.GAUGE 1 6
7 1 150633-91850 PIPE,PRESS.GAUGE 1 7
8 1 122117-39150 PACKING 4 8
9 1 146625-59710 VALVE NEEDLE 1 9
10 1 147673-86380 RUBBER, CUSHION M10 4 10
1 1 22137-100000 WASHER, 10 8 1
12 1 22217-040000 WASHER, 4 12 12
13 1 22217-100000 WASHER, 10 8 13
14 1 23414-120000 GASKET, 12X 1.0 8 14
15 1 26106-060122 BOLT, 6 X 12 8 15
16 1 26557-040122 SCREW, 4 X 12 12 16
17 1 26706-100002 NUT, 10 8 17
18 1 26717-040002 NUT, 4 12 18
19 1 28886-060000 PRESSUREGA, 0.6MP 3 19
20 1 28886-105560 PRESSUREGA, 1.0MP 1 20
21 1 43600-030773 VALVE, NEEDLE 3 21
22 1 42221-021240 LABEL, PRM 1 22
23 1 137900-91451 RIVET, PARKERIZED 2 23
24 1 150633-91150 BRACKET, GAUGE BOARD 1 24
25 1 150633-91170 SUPPORT ,GAUGE BOARD 1 25
26 1 22217-120000 WASHER, 12 4 26
27 1 26206-100182 BOLT, 10X 18 2 27
28 1 26206-120202 BOLT, 12X 20 2 28
29 1 26206-120252 BOLT, 12X 25 4 29
30 1 146623-91781 INDICATOR 1 30
3-6R YENIVER



GEY22W 6506-000-50-00

Pressure switch (control air)

lllustrated parts data 17

R-65065-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 46111-027621 PRESSURE SWITCH 1 1

YANMAR



6EY22W 6507-000-50-00
Pressure switch and transmitter (6 connects)

lllustrated parts data 17

R-65079-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-86100 TEST VALVE

146625-59710 VALVE,NEEDLE
43600-030772 VALVE, NEEDLE
23887-120002 PLUG 12

23894-020002 PLUG G 1/4
23897-020002 PLUG G 1/4
23414-120000 GASKET, 12X 1.0
26206-120652 BOLT, 12X 65
22212-120000 WASHER, 12
46111-027601 PRESSURE SWITCH
46111-027371 PRESSURE SWITCH
46150-050131 PRESSURE TRANSMITTER
46150-050121 PRESSURE TRANSMITTER
46150-050121 PRESSURE TRANSMITTER
46150-050121 PRESSURE TRANSMITTER
43310-007770 FLANGE, CLOSE
24311-000070 PACKING, P 7.0
26116-050122 BOLT, 5X 12

—
—

W W =2 W w
W W =2 W w

—
w
-
w
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G6EY22W

Pressure switch and needle valve (starting air)

lllustrated parts data

6508-000-50-00

11

R-65089-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 46150-052411 VALVE,TEST 1 1 1
2 1 43600-030772 VALVE, NEEDLE 1 1
3 1 23414-120000 GASKET, 12X 1.0 2 2
4 1 23414-130000 GASKET, 13X 1.0 1 1
5 1 23897-020002 PLUG G 1/4 1 1
6 1 26450-050402 BOLT, 5X 40 2 2
7 1 46111-027651 PRESSURE SWITCH 1 1
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GEY22W 6509-000-50-00

Pressure transmitter and needle valve (fuel oil)

lllustrated parts data 17

i

A-650%9-00001-A-01 EN

No LV Part No. Part name LW ALW Remarks
1 1 46150-076180 VALVE TEST 1 1 1
2 1 146625-59710 VALVE,NEEDLE 1 1
3 1 153672-59920 WASHER, SEAL 12X1.2 2 2
4 1 153672-59930 WASHER, SEAL 14 1 1
5 1 150633-86300 BRACKET,FO PRESS SW 1 1
6 1 23897-020002 PLUG G 1/4 1 1
7 1 26206-120202 BOLT, 12X 20 2 2
8 1 26450-050402 BOLT, 5X 40 2 2
9 1 46150-051011 PRESSURE TRANSMITTER 1 1
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GEY22W 6510-000-50-00
lllustrated parts data 11

Temperature switch

A-651G95-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 46111-042311  RELAY,THERMO. 100C 1 1

YANMAR



6511-000-50-00

G6EY22W

Resistor CMP
lllustrated parts data 17
T )
/ /\ \
|
-
-
| (=]
1) &
C J I}
; g %7
a1 U
| 9 0
] N 3 T
<
I
<
!
o - -
No LV Part No. Part name LW ALW Remarks
1 1 46150-053950 RESISTANCE THERMOMETER 1 1 A=100,1=4500 T/C OUT
2 1 46150-065850 RESISTANCE THERMOMETER 1 1 A=100,1=4100 T/C OUT
3 1 46150-078120 RESISTANCE THERMOMETER 1 1 A=100,1=3900 T/C IN
4 1 46150-078140 RESISTANCE THERMOMETER 1 1 A=100,1=3500 T/C IN
5 1 46150-078150 RESISTANCE THERMOMETER 1 1 A=100,1=2800 L.O IN
6 1 46150-078160 RESISTANCE THERMOMETER 1 1 A=100,1=4100 HCW OUT
7 1 46150-078170 RESISTANCE THERMOMETER 1 1 A=100,1=4200 LCW IN
8 1 46150-078180 RESISTANCE THERMOMETER 1 1 A=100,1=2800 I/C OUT
9 1 46150-078190 RESISTANCE THERMOMETER 1 1 A=60,I=5100 FO IN
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6512-000-50-00

G6EY22W
lllustrated parts data 17

Junction box

A-65129-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks

22137-100000
22151-140000
26206-100122

WASHER, 10
WASHER, 14
BOLT, 10X 12

N

N

26206-120202
26212-120252
26557-030062

BOLT, 12X 20
STUD,BOLT 12X 25
SCREW, 3X 6

26706-100002
26706-120002
41411-001641

NUT, 10
NUT, 12
ABSORBER, SHOCK M10

46150-054390
46150-052840
46150-075180

COVER, JB OUT 15.15
COVER, JB OUT 30
JUNCTION BOX,114P

Do 2o o ~No o NN
L \) [ (L N ] [ N (I ) [ (N (S ] [ N (-

46150-075191

BRACKET,J/B

e e i B e S ol LSS~ N R

e e i B e S ol LSS~ N R
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GEY22W 6513-000-50-00
lllustrated parts data 1/2

Thermometer

13 16 19
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GEY22W 6513-000-50-00
Thermometer
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks

28551-030300
23414-170500
23414-170250

THERMOMETER, 100
GASKET, 17 X 0.5
GASKET, 17 X 0.25

N

N

42130-012860
23414-170500
23414-170250

THERMOMETER, L 100C
GASKET, 17 X 0.5
GASKET, 17 X 0.25

146673-91310
23414-170500
23414-170250

THERMOMETER,120C S
GASKET, 17 X 0.5
GASKET, 17 X 0.25

150633-91306
23414-210000
150633-91317

DIGITAL THERMOMETER
GASKET, 21 X 1.0
DIGITAL THERMOMETER

150633-91350
23414-210000
150633-91317

NAME PLATE, THERMO
GASKET, 21 X 1.0
DIGITAL THERMOMETER

150633-91360
23414-210000
150633-91317

NAME PLATE, THERMO
GASKET, 21 X 1.0
DIGITAL THERMOMETER

JdeIdoranlaevoaren

150633-91370

NAME PLATE, THERMO

A A Al A Al A Al A Al A Al A AaAla A Al A Aala a Aala aaAa

NNRAaAaAappAaaaAalaaaaaaaooohh a2l w w o N

N N B2 a2 AaAla N A Aala A AaAla A Al O0ON &~ a0 W Wwoo M

20 23414-210000 GASKET, 21 X 1.0
21 150633-91200 THERMOMETER(200 G3/8
22 23414-170500 GASKET, 17 X 0.5
23 23414-170250 GASKET, 17 X 0.25
24 150633-91430 BRACKET, THERMO
25 150633-91440 BRACKET, THERMO
26 150633-91450 BRACKET, THERMO
27 150633-91470 BRACKET, THERMO
28 41411001591 RUBBER CUSHION
29 26206-100352 BOLT, 10X 35
30 26206-100702 BOLT, 10X 70
4R YANMAR



GEY22W 6514.000-50.00
Float switch (lubricating oil sump tank)

lllustrated parts data 17

A-65146-00001-A-01 EN

No LV Part No. Part name LW ALW Remarks
43400-004030 GASKET, FLORT SWITCH
43400-006030 GASKET, FLORT SWITCH 0.5
43400-006240 GASKET, FLORT SWITCH 0.8
46111-047920 FLOAT SWITCH(LOW)
46111-047930 FLOAT SWITCH(H,L)

A AW N~
A Aala A A
A ala A
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G6EY22W

Fuel injection volume control air piston and stopping air piston

lllustrated parts data

6515-000-50-00

1/2

N
=J

TRIRY
\J/

EEMRES
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[
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22 N
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GEY22W 6515-000-50-00

Fuel injection volume control air piston and stopping air piston

lllustrated parts data 2/2

LV Part No. Part name LW ALW Remarks

146623-65050
146623-65060
146623-65070

AIR CYLINDER, STOP
AIR CYLINDER, LIMIT
COVER, AIR CYLINDER

—
—

146623-65200
146623-65400
134673-66420

COVER, AIR PISTON
ROD, AIR PISTON
SPRING, CONNECT PIPE

22190-100001
22322-040220
24311-000400

WASHER, SEAL 10
PIN, 4X 22
PACKING, P 40.0

26116-060162
26116-060802
26696-100002

BOLT, 6 X 16
BOLT, 6 X 80
NUT, 10

44100-002370
44100-004260
44100-004270

BOLT, ADJUSTING
PISTON, AIR
PISTON, AIR

44100-009960
44100-018310
44112-000170

PISTON, AIR
PACKING, STOPPING
COLLAR, OPERATE ROD

Al A Al A AaAla A A =
©®~N oo s N OO ®NOORWN =G

N N
- O

159616-23570
150633-65300
26206-100182

SPRING, CONICAL
SUPPORTAIR PISTON
BOLT, 10X 18

N NN
HWIN

26206-100252
26796-100002
44112-000440

BOLT, 10X 25
NUT, 10
FITTING LEVER

N
(83}

N
0]
=S A Aala A Al AN NN DNDNDNDNDDNDDNDNDDNDNDNDDNDNDNDDN

N
~

46116-011340
22212-040000
26557-040142

3WAY MAGNETIC VALVE
WASHER, 4
SCREW, 4 X 14

W2 a2 NW 2 aAalaN) Al A aAala MDA WA Al A AaAla
W =2 a2 NW 2 Al N) A a Al DN BN W A Al A AaAla
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6515-003-50-00

3
ol
0
N
=
w

Stopping air piston

1/2

lllustrated parts data

A% 5=
RO 4%\\%%3 -
%v».&.'lﬂhw 2
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6515-003-50-00

EY26LW

Stopping air piston

lllustrated parts data 2/2

2

Remarks

LV

Part No. Part name

750643-65020
146623-65050
150643-65010

AIR PISTON ,FO CUT
AIR CYLINDER, STOP
COVER, AIR CYLINDER

150643-65020
26116-060162
26116-060402

COVER, AIR PISTON
BOLT, 6 X 16
BOLT, 6 X 40

146623-65400
134673-66420
44112-000170

ROD, AIR PISTON
SPRING, CONNECT PIPE
COLLAR, OPERATE ROD

22322-040220
44100-004270
24311-000400

PIN, 4X 22
PISTON, AIR
PACKING, P 40.0

44100-018310
44112-000440
159616-23570

PACKING, STOPPING
FITTING LEVER
SPRING, CONICAL

26796-100002
150633-65300
26206-100182

NUT, 10
SUPPORTAIR PISTON
BOLT, 10X 18

Al A A Al A A AaAla A A =
oo N olo s wN Do ® NO OMON =G

N N
- O

26206-100252
46116-011340
26557-040142

BOLT, 10X 25
3WAY MAGNETIC VALVE
SCREW, 4 X 14

N
N

=Sl =2 A Al A a Aal A NN NDNNDDNDNDDNDNDDNDNDN -

22212-040000

WASHER, 4

BB 2 N W 2 Al A A Al A Al A aAalbdh D afla a A
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GEY22W 7000-000-01-00

Air starting pipe device

Description of function 1/3

1. Outline

* The air system of this engine has 2 components:
- The starting air system that starts the engine.
- The safety/control air system that controls the volume of fuel injected when the engine starts and that
also stops the engine.

* This engine has an air starter starts the engine.

* The reducing valve reduces the pressure of the compressed air that starts the engine (maximum
pressure: 2.9 MPa) to 0.90 MPa - 1.1 MPa. Then the compressed air is sent to the air starter.

* The safety and control air system sends air from inside the vessel with a pressure of 0.7 MPa to 1.0 MPa
and moves the air piston.

+ Install the drain valve or the automatic drain device in the lowest part of the piping between the air
reservoir and the air starter.

+ Always use dry air for control air.

Starting air inlet V

Starting magnet valve

Air starter

: )
- 1
Turbo [ i
I .l ] | |- ] i
Charger 1 pi | 1 ] ) ) ) I ! |
cooler | | YTV Y
i \u[ \::| ‘]:z| }:z| \=:| w: !
inosili il bl ibiNoail )
| cyi | | | | | | ‘ | ‘ | cyi ‘ i1 Air piston for eng.Stop
L\ ' I'JLK IJLK l"ILk FJLK FJLK ’ FJ & fuel limitation
S — S S S SN ‘
ba
iy @ 4 &
For stop (control)
For stop (safety)
For fo.Limit
PS
For alarm
1
Control air inlet ?
(Remarks)
The diagram shows the standard circuit.
Details for each engine are provided in the final drawing. A-70000-00001-R-01_EN

Fig.1 Starting and control air system
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GEY22W 7000-000-01-00

Air starting pipe device

Description of function 2/3

2. Startup device

* The startup device is a turbine-type air starter that drives the ring gear through the pinion gear and starts
the engine. The model number is TDITURBOTWIN T510. The starting air pressure of 1.0 MPa creates a
maximum torque of 325N-m.

* The air starter has a combined relay valve and start solenoid valve.

Relay valve

~ Start solenoid valve
(with manual button)

~ Pressure gauge

A-70000-00002-A-01_EN

Fig.2 Air starter

* For everyday start procedures, refer to the section Engine Operation of this manual.
* For the disassembly, assembly and inspection procedures of the air starter, refer to the manuals by the
manufacturer. They are included with this engine.

Included manuals:
- TURBOTWIN engine & air starter T50-P service manual

- Integral relay valve installation and operation manual

YANMAR



GEY22W 7000-000-01-00

Air starting pipe device

Description of function 33

3. Engine start sequence

* When the start solenoid valve opens, air flows into the housing of the pinion drive shaft into the air starter.
As a result, the pinion gear is pushed out and engages the ring gear.

+ When the pinion gear fully engages the ring gear, air flows into the main circuit. This air rotates the turbine
and the pinion gear starts the engine.

* When the engines reach the specified speed (125min'1), the relay valve closes due to the turn signal of
the speed relay and the pinion gear disengages from the ring gear.

* In emergencies, push the manual air starter button to start the engine.

From the pressure reduction valve - i:lil1
-‘-

Pilot inlet airport

Pilot outlet airport

5
*
jJi
AN
_X

,
F
>

Pinion

Start solenoid valve ‘

Air starter

m A-70000-0C003-A-C1_EN

Fig.3 Air starter operation diagram
4. Safety and control unit

The safety and control system has a governor, start/stop handle, fuel injection pump, air piston and linking
parts (e.g. levers and shafts).

» The control air operates the air piston. The operation depends on whether the stop solenoid valve (for
control and safety) and the fuel limit solenoid valve are open or closed. At engine start, the air piston
moves the connecting lever shaft between the fuel injection pumps. This limits the fuel injection volume.
At engine stop, it stops the injection.

Fuel injection volume control air piston & stopping air piston 6505-000-01

+ Operate the stop solenoid valve to stop the engine remotely. Operate the start/stop handle to stop the
engine on the machine side.

+ Operate the start/stop handle to stop the engine manually.

Start/stop handle 6004-000-01

YANMAR



GEY22W 7001-000-04-00

Air filter .
Cleaning 17

CONDITION The filter for the starting air is on the starting air inlet of the engine.

Clean the filter at intervals of 3 months.
PERSONNEL

EQUIPMENT
SUPPLIES

SPARES

O-ring 24311-000490 1pc

A CAUTION

Do not loosen the cover 1 on the air filter to release pressure.
The element 3 can suddenly come off and cause injury.

SAFETY

Obey the instructions that follow when you clean the air filter.
1. Close the main valve on the starting air pipe.
2. Loosen the air relief plug 2 slowly and release the remaining pressure.

3. Soak the element in kerosene or cleaning fluid to clean it.

A-70010-00001-A-01_EN

Fig.1 Air filter

CONDITION
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GEY22W 7001-000-50-00

lllustrated parts data 17

3 NS
N ﬂ ~ (\}f *\(?;‘/
| e

A-70019-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 150633-77050 MOTOR, STARTING(24V 1 1
2 1 22212-140000 WASHER, 14 3 3
3 1 26232-140302 STUD,BOLT 14 X 30 3 3
4 1 26732-140002 NUT, 14 3 3
5 1 150633-77150 BRACKET, START MOTOR 1 1
6 1 22312-160400 PIN, 16 X 40 2 2
7 1 26152-160452 BOLT, 16 X 45 4 4

YANMAR



GEY22W 7002-000-50-00

Starting air pipe (air starter inlet)

lllustrated parts data 173

SN
ﬁﬂ'\@’\d}}}a&

55
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7002-000-50-00

G6EY22W

Starting air pipe (air starter inlet)

lllustrated parts data

2/3

No

LV

Part No.

Part name

LW ALW

Remarks

150633-73100
136600-73060
150633-73110

AIR BEND,STARTER IN
PACKING

SUPPORT,PRESS. GAUGE

150633-73240
146623-73270
147673-73290

PIPE, START AIR
FLANGE, SPLIT
UNION, M14-M12

147673-73630
150633-73660
150633-73670

UNION, R1XM42
SUPPORT, AIR FILTER
SUPPORT, AIR FILTER

146673-73810
146673-73881
146673-73840

JOINT, AIR PIPE
FILTER, AIR W/FLANGE
BODY, AIR FILTER

146673-73851
146673-73870
146673-73930

COVER, AIR FILTER
ELEMENT, AIR MOTOR
PLUG AIR FILTER

23414-120000
24311-000490
139653-91170

GASKET, 12X 1.0
PACKING, P 49.0
CONNECTOR

JdpIoraniaeoaren

153672-59920

WASHER, SEAL 12X1.2

1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
2 1 1
2 1 1
2 1 1
2 1 1
2 1 1
2 1 1
1 1 1
1 1 1
20 1 153672-59920 WASHER, SEAL 12X1.2 1 1
21 1 22137-120000 WASHER, 12 2 2
22 1 22212-040000 WASHER, 4 3 3
23 1 23884-120002 PLUG 12 1 1
24 1 24321-000400 PACKING G 40.0 1 1
25 1 24321-000500 PACKING G 50.0 1 1
26 1 26116-100302 BOLT, 10X 30 4 4
27 1 26206-120202 BOLT, 12X 20 2 2
28 1 26206-120302 BOLT, 12X 30 2 2
2 1 26206-120352 BOLT, 12X 35 2 2
30 1 26557-040122 SCREW, 4 X 12 3 3
31 1 26706-120002 NUT, 12 4 4
32 1 26717-040002 NUT, 4 3 3
33 1 150633-91500 PRESSUREGA, 2.5MP 1 1
34 1 43400-005640 GASKET, T=1.0 G1/4 1 1
35 1 44100-555543 VALVE, RELIEF 1 1
36 2  44100-555850 CONTROLLER, SPRING 1 1
37 2 44100-555860 DAIPHRAGM ASSY 1 1
38 2 44100-555880 SEAT,VALVE 1 1
39 2 44100-555890 O-RING 1 1
40 2 44100-555900 O-RINGP48 1 1
41 2 44100-555910 STRAINER 1 1
42 2 44100-555920 SPRING, VALVE 1 1
43 2 44100-555930 PLUG 1 1
44 2 44100-555940 O-RING 1 1
45 2 44100-555950 VALVE ASSY 1 1
46 2 44100-555990 O-RINGP5 1 1
47 1 83255-103312 VALVE ASSY, SAFETY 1 1
48 2 24190-100001 BALL, 5/16 1 1
49 2 26206-080252 BOLT, 8X 25 1 1
50 2 26796-080002 NUT, 8 1 1
51 2 43255-000020 SPRING SAFETY VALVE 1 1
52 2 43255-000090 BODY, SAFETY VALVE 1 1
53 2 43255-103021 VALVE, SAFETY VALVE 1 1
54 2 43255-103050 SHOE, SPRING 1 1
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G6EY22W

Starting air pipe (air starter inlet)

7002-000-50-00

lllustrated parts data 33
No LV Part No. Part name LW ALW Remarks
55 2 43255-103060 RETAINER, SPRING 1 1
56 2 43255-103071 RETAINER, SPRING 1 1
57 2 43255-103080 CAP, VALVE 1 1
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GEY22W 7003-000-50-00

Starting air pipe (pressure switch valve)

lllustrated parts data 17

@
No LV Part No. Part name LW ALW Remarks
150633-73220 PIPE AIR(START SW) 1 1

150633-86310 BRACKET,AIR PRESS SW
153672-59920 WASHER, SEAL 12X1.2

23857-060000 BOLT, JOINT 6 1 1
26206-120202 BOLT, 12X 20

A-70035-00001-A-01_EN
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GEY22W 7004-000-50-00
lllustrated parts data 11

Control air pipe (inlet)

s ap—s

<@
ii?
u" 4

A-70045-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
150633-73300 PIPE,CONTROL AIR
152696-59550 SUPPORT, 10X1
150633-73310 BRACKET,CONTROL AIR
23102-100034 FITTING 10-R 3/8
26206-120202 BOLT, 12X 20
26206-120302 BOLT, 12X 30
26772-180002 NUT, 18

43550-000500 UNION

O N[O O KW N -
A Al a N Al aAa N~
S Al a N Al N
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9201-000-01-00

G6EY22W

Hydraulic jack o ]
Description of function 1/3

* Use the hydraulic jack when you remove or install:
- The clamping nuts of the cylinder head
- The tightening nuts of the main bearing cap
- The tightening nuts of the connecting rod bolt.
* Loosen or tighten the 4 nuts on each cylinder head at the same time. Loosen or tighten the 2 nuts on each

main bearing at the same time.

A CAUTION

Oil leaks from a hydraulic jack are dangerous. The hydraulic fluid is under high pressure and can

cause injury. Obey these precautions:

* Do not use rubber hoses with flaws or oil leaks.

* Do not put heavy objects on the rubber hose. Do not let heavy objects fall on the rubber hose.

* Do not squeeze the rubber hose. Keep your face away from the jack or branch.

1. Special tool

The special tools for the hydraulic jack and how many parts are used for the task is listed below.

Number/amount used
No. Special tool Part no. Cylinder For the For the
head mal_n connecting
bearing rod

1 | Hydraulic pump 146673-92200 1

2 | Pressure gauge fixture 146673-92210 1

3 | Gauge damper 153605-92481 1

4 | Pressure gauge 153625-92801 1

5| (iydraiic pump 6 branch 163625-92760 1

6 | Branch 146673-92220 1

7 | oranch to nydrautic jack 153625:02750 | 4 2 2
8 | Angle elbow (L-pipe) 151605-92740 4 2 2
9 | Coupler (male) (with dust caps) 153625-92770 4 2 2
10 | Coupler (female) (with dust caps) 153625-92780 4 2 2
11 | Hydraulic jack assembly 150633-92650 4 2 2
12 | Spacer 150633-92510 4 2 -
13 | Spacer 150633-92460 - - 2
14 | Spacer bolt 150633-92680 4 2 -
15 | Spacer bolt 150633-92530 - - 2
16 | Nut 26732-360002 4 2 2
17 | Turning handle 146673-92510 1 1 1
18 | Spacer lock bolt 26116-040122 - 2 -

YANMAR



GEY22W 9201-000-01-00
Hydraulic jack

Description of function 2/3
2. Structure of all parts

/4

3

D:Uu | ) /
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Air vent plug Relief valve 5/’/

P
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A-$2010-000601-R-01_EN

Fig.1 Connecting the hoses for the hydraulic jack
3. How to use the hydraulic jack

* When you assemble the hydraulic jack, be sure to use sealing tape on the thread of the coupler. This
prevents leakage.

+ Connect the hydraulic pump 1 to the branch 6 with the 3 m rubber hose.

+ When you disassemble or assemble the cylinder head, connect the branch 6 and the hydraulic jack with
four 1 m rubber hoses.

+ When you disassemble or assemble the main bearing cap, connect the branch 6 and the hydraulic jack
with two 1 m rubber hoses.

+ Put a dust cap on any coupler that you do not connect to the hydraulic jack.

+ Use hydraulic oil with a viscosity grade of ISO VG32 for the hydraulic pump.

YANMAR



Hydraulic jack

GEY22W 9201-000-01-00

Description of function 3/3
Normal hydraulic oil
Maker Brand . o
Wear-resistant hydraulic oil
Tellus Oil C32
SHOWA SHELL _
Tellus Oil 32
NIPPON OIL Super Hiland 32
CORPORATION Super Hiland V32
Cosmo Epoch ES32
COSMO OIL
Cosmo Hydro AW32
JAPAN ENERGY JOMO Hydrax 32
TOTAL Lubmarine JOMO Hydrax ES32

Daphne Hydraulic Fluid 32
Daphne Super Hydro 32A

IDEMITSU KOSAN

DTE Oil Light, Unipower 32
DTE 24 Qil, Unipower SQ32

EXXON MOBIL

Make sure that the hydraulic pump is in a horizontal position.

* When you operate the hydraulic pump, open the air vent plug.

At first, the rubber hose fills with hydraulic fluid. When the hydraulic pressure begins to increase, measure

the oil level of the hydraulic pump. Refill if necessary.

+ |If the hydraulic pressure is at the specified value, but the hydraulic jack does not operate, the couplers
are loose.

* Loosen the relief valve of the hydraulic pump and decrease the hydraulic pressure. Then check the

connection of the couplers.

4. Storage of the hydraulic jack

* Apply lubricating oil to the hydraulic jack before you store it. This prevents rust.
+ Put a cap on every coupler before you store it. This prevents unwanted material from entering.

5. How to mount and operate

+ Refer to the previous section when you install the hydraulic pump, hydraulic jack and related hydraulic
tools.

+ Refer to the manuals of each part for details on operating these parts.

» These manuals are:

Cylinder head tightening nut

Hydraulic jack - Operation procedures 1101-000-02 (Paragraph 2) (M.D.O.) 1101-001-02 (Paragraph
2) (H.F.0)

Main bearing cap tightening nut
Hydraulic jack - Operation procedures 2101-000-02 (Paragraph 2)
Connecting rod tightening nut

Hydraulic jack - Operation procedures 2202-000-02 (Paragraph 2)
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GEY22W 9202-000-06-00

Other tools
Measurement 1/2

CONDITION

Pressure indicator 147673-93753 1pc
SUPPLIES

SPARES

SAFETY

A CAUTION

Put on gloves when you take a measurement. The pressure indicator and the pressure indicator
cock are hot.
Be careful not to burn yourself.

Obey the instructions that follow when you measure maximum combustion pressure (Pmax) in the cylinder.

1. Measurement

1. Open the valve of the pressure indicator cock with the open/close handle 1. Lightly rev up the engine
(i.e. increase the engine speed for a short time) 2 to 3 times. (This prevents dirt and unwanted material
from collecting in the pressure indicator.)

2. Examine if the screw of the pressure indicator 2 fits easily with the screw of the indicator cock. Manually
tighten it.

Tighten the screw of the pressure indicator 2 to the screw of the indicator cock with the turning handle.
Close the exhaust valve 3 of the pressure indicator.

Fully open the valve of the indicator cock with the turning handle.

Close the valve 4 of the indicator cock with the handle when the pressure is at the maximum.

Read the Pmax.

© N o o oo

Open the exhaust valve of the pressure indicator. Make sure that the needle of the pressure indicator
shows 0 MPa.

9. Remove the pressure indicator.

(Use the turning handle when it is difficult to loosen the pressure indicator.)

NOTICE

If the difference in maximum combustion pressure (Pmax) between cylinders is greater than 0.6 MPa,
adjust the injection timing by less than 1°.
If the Pmax is greater than its limit, examine the engine performance and adjust the injection timing.

3-9R YANMAR



GEY22W 9202-000-06-00

Other tools
Measurement 2/2

A-92020-00001-A-01_EN

Fig.1 Pmax measurement

CONDITION “Standard setting values (3. Specified values for pressure and temperature) 0000-000-06(M.D.O.), 0000-
001-06(H.F.O.), 0000-100-06(AW), 0000-104-06(EUP), 0000-300-06(Land engines), 0000-101-06(AW,
H.F.O.)
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GEY22W 9201.000-50.00
Hydraulic pump and hydraulic jack (cylinder head)

lllustrated parts data 1/2

A-$2019-000601-R-01_EN
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6EY22W 9201-000-50-00
Hydraulic pump and hydraulic jack (cylinder head)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
- 1 746673-92112 PUMP, HYDRAULIC 1 1
1 2 146673-92200 PUMP, HYDRAULIC 1 1
2 2 146673-92210 BRACKET, MOUNTING 1 1
3 2 146673-92220 BRANCH 1 1
4 2 1563605-92481 DAMPER, GAUGE 1 1
5 3 1563605-92460 GASKET 2 2
6 2 163625-92750 HOSE, RUBBER 700KG 4 4
7 2 1563625-92760 HOSE, RUBBER 700KG 1 1
8 2 163625-92770 COUPLER, S-1H 4 4
9 2 163625-92801 GAUGE, PRESSURE 1 1
10 1 146673-92510 HANDLE, TURNING 1 1
1 1 150633-92510 SPACER, HYD.JACK 4 4
12 1 150633-92650 JACK, HYDRAULIC 4 4
13 2 150633-92640 COVER, HYD.JACK 4 4
14 2 150633-92660 PISTON, HYD.JACK 4 4
15 2 150633-92670 BODY, HYDRAULIC JACK 4 4
16 2 24321-000550 PACKING G55.0 4 4
17 2 24321-001150 PACKING, G115.0 4 4
18 2 24375-000550 RINGBACKUP T2 G 55 4 4
19 2 24375-001150 RINGBACKUP T2 G 115 4 4
20 2 26116-040062 BOLT, 4X 6 16 16
21 1 150633-92680 BOLT, HYD.JACK 4 4
22 1 151605-92740 ELBOW FML-3/8 4 4
23 1 163625-92780 COUPLER, R 4 4
24 1 26732-360002 NUT, 36 4 4
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9202-000-50-00

G6EY22W

Hydraulic pump and hydraulic jack (main bearing cap)

1/2

lllustrated parts data
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GEY22W 9202.000-50.00
Hydraulic pump and hydraulic jack (main bearing cap)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks

746673-92112
146673-92200
146673-92210

PUMP, HYDRAULIC
PUMP, HYDRAULIC
BRACKET, MOUNTING

—

—

146673-92220
153605-92481
153605-92460

BRANCH
DAMPER, GAUGE
GASKET

153625-92750
153625-92760
153625-92770

HOSE, RUBBER 700KG
HOSE, RUBBER 700KG
COUPLER, S-1H

153625-92801
146673-92510
150633-92510

GAUGE, PRESSURE
HANDLE, TURNING
SPACER, HYD.JACK

150633-92650
150633-92640
150633-92660

JACK, HYDRAULIC
COVER, HYD.JACK
PISTON, HYD.JACK

150633-92670
24321-000550
24321-001150

BODY, HYDRAULIC JACK
PACKING G 55.0
PACKING, G115.0

233 arond oo volanren

N
o

24375-000550
24375-001150
26116-040062

RINGBACKUP T2 G 55
RINGBACKUP T2 G 115
BOLT, 4X 6

N NN
w N =

150633-92680
151605-92740
153625-92780

BOLT, HYD.JACK
ELBOW, FML-3/8
COUPLER, R

NN
(62 N

=Sl a2 Al NN NN DNDNDRNN=2 =2 2NN DNDNDODNDNDNDND -

26116-040122
26732-360002

BOLT, 4 X 12
NUT, 36

N NN N N NDNDDNNDNDNDNDNDN=2 2N 2NN =2 a2

N NN N N NDNDDNNDNDNDNDNDN=22 2N 2NN =2 a2

YANMAR



G6EY22W

Hydraulic pump and hydraulic jack (connectin

g rod)
lllustrated parts data 1/2
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GEY22W 9203-000-50-00
Hydraulic pump and hydraulic jack (connecting rod)
lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
- 1 746673-92112 PUMP, HYDRAULIC 1 1
1 2 146673-92200 PUMP, HYDRAULIC 1 1
2 2 146673-92210 BRACKET, MOUNTING 1 1
3 2 146673-92220 BRANCH 1 1
4 2 153605-92481 DAMPER, GAUGE 1 1
5 3 153605-92460 GASKET 2 2
6 2 153625-92750 HOSE, RUBBER 700KG 2 2
7 2 153625-92760 HOSE, RUBBER 700KG 1 1
8 2 153625-92770 COUPLER, S-1H 2 2
9 2 153625-92801 GAUGE, PRESSURE 1 1
10 1 150633-92460 SPACER, HYD.JACK 2 2
11 1 146673-92510 HANDLE, TURNING 1 1
12 1 150633-92530 BOLT, HYD.JACK 2 2
13 1 150633-92650 JACK, HYDRAULIC 2 2
14 2 150633-92640 COVER, HYD.JACK 2 2
15 2 150633-92660 PISTON, HYD.JACK 2 2
16 2 150633-92670 BODY, HYDRAULIC JACK 2 2
17 2 24321-000550 PACKING, G55.0 2 2
18 2 24321-001150 PACKING, G115.0 2 2
19 2 24375-000550 RINGBACKUP T2 G 55 2 2
20 2 24375-001150 RINGBACKUP T2 G 115 2 2
21 2 26116-040062 BOLT, 4X 6 8 8
22 1 151605-92740 ELBOW, FML-3/8 2 2
23 1 153625-92780 COUPLER, R 2 2
24 1 26732-360002 NUT, 36 2 2

YANMAR



GEY22W 9204-001-50-00
lllustrated parts data 1/3

Standard tools
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9204-001-50-00

G6EY22W

Standard tools

lllustrated parts data 2/3

LV Part No.
150633-92010 REMOVER(LINER UPPER
150623-92020 REMOVER, LINER LOWER

Part name LW ALW Remarks

—
—

150633-92040

DISTANCE PIECE

150633-92100
150633-92110
146673-92120

REMOVER,METAL CAP
TOOL A, METAL CAP
TOOL, OVERHAUL B

150633-92140
150633-92200
146673-92250

TOOL,PISTON INSERT
REMOVER(P-RING

TOOL,SLEEVE OVERHALL

146673-92260
146673-92270
150633-92310

SOCKET, F/O VALVE
WRENCH, F/O VALVE
TOOL,CYLINDER HEAD

146673-92320
150633-92321
150633-92330

REMOVER, HEAD B
TOOL,SUC&EXH VALVE
TOOL,SUC&EXH VALVE

150633-92290

TOOL,FO.INJECTION VA

Al A Al A AaAla A A =
©®~N oo s N OO ®NOORWN =G

2
2 1 1
2 2 2
2 1 1
2 2 2
2 2 2
2 1 1
2 1 1
2 1 1
2 1 1
2 1 1
2 1 1
2 2 2
2 1 1
2 1 1
2 1 1
2 150633-92351 BOLT,M16X70 1 1
2 153605-92360 HANDLE, INDICATOR 1 1
2 138603-92510 WRENCH, 24 1 1
20 2  150633-92561 WRENCH, BOX AFOP 1 1
21 2 150633-92571 WRENCH, BOX B FOP 1 1
22 2 150633-92700 TOOL, LAPPING 1 1
23 3 150633-92710 RETAINER, VALVE 2 2
24 3 146673-92720 BODY, LAPPING TOOL 1 1
25 3 22137-060000 WASHER, 6 4 4
26 3  26111-161302 BOLT, 16 X130 1 1
27 3 26116-060102 BOLT, 6 X 10 4 4
28 3 26712-160002 NUT, 16 1 1
29 3 26751160002 NUT, 16 1 1
30 2 147673-92851 HANDLE, RATCHET 1 1
31 2 150633-92000 TOOL, PLUNGER 1 1
32 2 150633-92950 TOOL,MAIN BEARING 1 1
33 2 153604-92971 PIN, REMOVER 1 1
34 2 22137-270000 WASHER, 27 1 1
35 2 26116-160502 BOLT, 16 X 50 1 1
36 2  26152-160402 BOLT, 16 X 40 2 2
37 2 26206-100652 BOLT, 10X 65 2 2
38 2 26206-120454 BOLT, 12X 45 1 1
39 2 26206-121002 BOLT, 12 X100 2 2
40 2  26206-121554 BOLT, 12X 155 1 1
41 2  26617-080002 BOLT, EYE 8 2 2
42 2 26617-120002 BOLT, EYE 12 2 2
43 2 26620-160002 NUT EYE 16 1 1
44 2 26706-120002 NUT, 12 2 2
82 2 22137-120000 WASHER 1 1
45 2 26732-270002 NUT, 27 2 2
46 2 26772-270002 NUT, 27 1 1
47 2 28110-100130 SPANNER, 10 X 13 1 1
48 2 28110-170190 SPANNER, 17 X 19 1 1
49 2 28110-220240 SPANNER, 22 X 24 1 1
50 2  28110-270300 SPANNER, 27 X 30 1 1
51 2 28110-320360 SPANNER, 32 X 36 1 1
52 2 28110-410460 SPANNER, 41 X 46 1 1
53 2 28120-002000 WRENCH, 200 1 1
3R VENMAR



9204-001-50-00

Standard tools

G6EY22W

lllustrated parts data 33
No LV Part No. Part name LW ALW Remarks
54 2  28130-061000 DRIVER, 6 X100 1 1
55 2  28140-081000 DRIVER, 8 X100 1 1
56 2  28150-040000 WRENCH, BAR 4 1 1
57 2  28150-050000 WRENCH, BAR 5 1 1
58 2  28150-060000 WRENCH, BAR 6 1 1
59 2  28150-080000 WRENCH, BAR 8 1 1
60 2 28160-170190 WRENCH, 17 X 19 1 1
61 2  28190-000020 PLIER, ST-2 1 1
62 2  28190-000140 PLIER, RT-4 1 1
63 2 28190-002020 PLIER, ST-2N 1 1
64 2  28210-000070 COMPOUND, LAPPING 1 1
65 2  28210-000130 OILER 1 1
66 2  28210-000140 OILER 1 1
67 2  28312-004050 GAUGE, 0.40,0.50 1 1
68 3 28312400750 GAUGE, 0.40X75 1 1
69 4  28322-020000 RING GAUGE 1 1
70 3  28312-500750 GAUGE, 0.50 X 75 1 1
71 2 42111-001850 SOCKET, 24 1 1
72 2 42111-001860 SOCKET, 27 1 1
73 2 42112-002740 SOCKET, TORQUE WRE 36 1 1
83 2 146673-92751 TOOL, IMPELLER 1 1
74 2 42112-007291 BOX, TOOL 1 1
751 150633-92030 BOLT,REMOVING LINER 1 1
7% 1 152633-92253 WRENCH, 50N.M 1 1
77 1 142613-92740 SOCKET 1 1
78 1 146673-92790 BAR, EXTENSION 1 1
79 1 42112-002930 BAR, EXTENSION 1 1
80 1 146673-92810 TOOL, VALVE CLEANING 1 1
81 1 150633-92400 REMOVER, F/I PIPE 1 1
3-7R b/ 11 Tl



GEY22W 9205-000-50-00

Oil drain pan

lllustrated parts data 17

%—2

D

1 '
No LV Part No. Part name LW ALW Remarks
1 1 150633-92360 OIL PAN,LO FILTER 1 1
2 1 26206-080202 BOLT, 8 X 20 2 2

YANMAR



GEY22W 9206-000-50-00
lllustrated parts data 1/2

Special tools

T
N
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9206-000-50-00

G6EY22W

Special tools

lllustrated parts data 2/2
No LV Part No. Part name LW ALW Remarks
1 1 138603-92952 WRENCH, 1000N.M 1 1
2 1 142613-92820 SOCKET, 30 1 1
3 1 146673-92980 SPANNER SET 1 1
4 1 147673-93753 INDICATOR, 25MPA 1 1
5 1 150633-92050 TOOL,STEM SEAL 1 1
6 1 150633-92250 TOOL INDICATING 1 1
7 1 28210-000010 TOOL 1 1
8 1 41650-003380 OIL, PRESS.GAUGE 1 1
9 1 42111-004500 GAUGE, BORE 1 1
10 1 42111-000901 GAUGE, THICKNESS 1 1
11 1 42111-001280 BRUSH, COOLER PIPE 1 1
12 1 42111-001420 MIRROR, GAUGE 1 1
13 1 42111-001860 SOCKET, 27 1 1
14 1 42111-002200 GAUGE, BORE 1 1
15 1 42111-002520 GAUGE, DEFLECTION 1 1
16 1 42111-002650 MICRO, OUTTER BORE 1 1
17 1 42111-003940 METER, MICRO 1 1
18 1 42112-001650 BAR, EXTENSION 1 1
19 1 42112-002140 SOCKET, 36 1 1
20 1 42112-007010 ADAPTER, SOCKET 1 1
21 1 42112-000860 REPLACER,COOLER PIPE 1 1
3-6R Yiéallewvlaln



GEY22W 9207-000-50-00

Cylinder head support

lllustrated parts data 17

Q
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A-92072-00001-A-01_EN

No LV Part No. Part name LW ALW Remarks
1 1 42112-007840 HOLDER,CYLINDER HEAD 1 1
2 1 26732-390002 NUT, 39 4 4
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Yanmar's Worldwide Service Network

| Domestic Office |
YANMAR CO., LTD.

B Yanmar {(Head office)
1-32, Chayamachi, Kita-ku, Osaka, 530-8311, Japan

B Yanmar (Tokyo) Oversea Sales Division
1-1, 2-Chome, Yaesu, Chuo-ku, Tokyo, 104-8486, Japan
Phone: +81 3-3275-4909 FAX: +81 3-3275-4969

B Yanmar (Amagasaki)

1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hyogo, 660-8585, Japan
Phone: +81 6-6489-8069 FAX: +81 6-6489-1082

@ Quality Assurance Division
Phone: +81 6-6489-8017 FAX: +81 6-6488-4009

YANMAR ENGINEERING CO., LTD.

B Osaka Office (Head Office)
1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hyogo, 660-8585, Japan
Phone: +81 6-6489-8048 FAX: +81 6-6481-6101
Web: www.yanmar.co.jp/ye/
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| Overseas Office |

Yanmar Europe B.V. (YEU)
Brugplein 11, 1332 BS Almere-de Vaart, Netherlands
Phone: +31 36-5493200 FAX: +31 36-5493209

Yanmar Asia (Singapore) Corp. Pte. Ltd. (YASC)
4 Tuas Lane, Singapore 638613
Phone: +85 6595-4200 FAX: +65 6862-5189

Yanmar America Corp. (YA} Georgia Office

101 Intermational Parkway, Adairsville, GA 30103, U.S.A.
Phone: 1-770-877-9894 Fax: 1-770-877-9009

[D] Yanmar Engine (Shanghai). Co., Ltd.
10F, E-Block POLY PLAZA, No.18 Dongfang Road,
Pudong Shanghai, CHINA P.R.C. 200120
Phone: +86 21-6880-5080 FAX: +86 21-6880-8090

Yanmar India Private Limited
707 REAL TECH PARK, SECTOR 30/A,
Vashi, NaviMumbai
Pin: 400 703 Maharashtra
Phone: +91-22-2781 0975 Fax: +91-22-3969-4410

€ Hong Kong Office
UNIT J, 23/F, King Palace Plaza, 55 King Yip Street,
Kwun Tong, Kowloon, Hong Kong
Phone: +852-2833-9032 FAX +852-2904-7783
E-mail: yehk@yanmarhk.com.hk

& Greece Liaison Office

5th Floor, 130, Sygrou Avenue, Athens, Greece
Phone: +30 210-922-2481 FAX: +30 210-822-2484
E-mail: yanmargr@tee.gr / yanmar@weboffice.gr

€ Philippines Liaison Office
Bldg 3, Berthaphil South, Bayanihan St.,
Jose Abad Santos Avenue, Clark Freeport Zone 2023
Pampanga Philippines.
Phone: +63 917-500-3017 FAX: +63 49-502-0765
E-mail: yanmarph@pldtdsl.net
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| Overseas Office |

& Taiwan Branch
1F., No.3, Yugang N. 2nd Rd., Cianjhen Dist.,
Kaohsiung City 80672, Taiwan (R.0.C)
Phone: +886 7-815-3156 FAX: +886 7-815-3280
E-mail: yanmar-service@umail.hinet.net

€ Dubai Liaison Office
Gold & Diamond Park, Manufacturing office 3006,
Ground Floor Building-3, Sheikh Zayed Road P.O.
Box 214831 Dubai, U.AE.
Country Code: 971
Phone: +871 4-341-8787 FAX: +971 4-341-8778
E-mail: ymrdubai@eim.ae

| Overseas Service Agents |

ASIA

CHINA

€ Yanmar Engine (Shanghai) Co., Ltd.

10F, E-Block POLY PLAZA, No.18 Dongfang
Road, Pudong Shanghai, CHINAP.R.C. 200120
Phone: +86 21-6880-5090 FAX: +86 21-6880-8090

@ GOLTENS SHANGHAI CO., LTD.

Block No.5, No.533 Yuanzhong Road, Nanhui
Industrial Zone, Nanhui District, Shanghai, China
Phone: +86 21-58186628 FAX: +86 21-58186633
E-mail: shanghai@goltens.com

€ TIANJIN PORT TUG-BOAT & LIGHTER
COMPANY/YANMAR ENGINE SERVICE CENTER
No0.383 Yongtai Road, Tanggu District, Tianjin, China
Phone: +86 22-2570-7510 FAX: +86 22-2570-7510

¢ DALIAN WANFANG MARINE TECHNOLOGY
CO., LTD.
NG 40U AiXian Street, Qixianling, Dalian High-Tech
Industrial Zone, China
Phone: +86 411-84799000 FAX +86 411-84795678
E-mail: wi@china-wf.com

€& ZHOUSHAN IMC-YY SHIPYARD &
ENGINEERING CO., LTD.

28, Mazhi West Road, Shenjiamen, Putuo,
Zhoushan, China, 316100

Phone: +86-580-3696572 Fax: +86-580-3690572
E-mail: weilicheng@imc-yy.com

Web: www.imc-yy.com

HONG KONG

O Yanmar Engineering (HK) Co., Ltd.

UNIT J, 23/F, King Palace Plaza, 55 King Yip Street,
Kwun Tong, Kowloon, Hong Kong

Phone: +852-2833-8032 FAX +852-2904-7783
E-mail: yehk@yanmarhk.com.hk

PHILIPPINES

€ YANMAR ENGINEERING CO., LTD.
PHILIPPINES LIAISON OFFICE
Bldg 3, Berthaphil South, Bayanihan St.,
Jose Abad Santos Avenue, Clark Freeport Zone 2023
Pampanga Philippines.
Phone: +63 45-489-1541/1542 FAX: +63 45-499-1543
E-mail: yanmarph@pldtdsl.net

¢ SEAPOWERS TRADING & INDUSTRIAL
SERVICES

316-A Mamatid Cabuyao, Laguna, Philippines
Phone: +83 917-500-3017 FAX: +83 49-502-0765
E-mail: seapowers@pldtdsl.net

MALAYSIA

€) Pansar Company., Sdn Bhd

Wisma Pansar 23-27, Workshop Road 96007 Sibu
Sarawak, Malaysia
Phone: +60 84-333366 FAX: +80 84-314555

() Chong Lee Leong Seng Enterprise Sdn Bhd
Lot 530, Persiaran Subang Permai Sg. Penaga
Industrial Park, USJ 1 47500 Subang Jaya Selangor
Darul Ehsan, Malaysia
Phone: +60 3-5632-1577 FAX: +60 3-5632-3126

INDONESIA

@ Yanmar Jakarta Service Center C/OP.T.
Pioneer
Jalan Ir. H. Juanda, No.40-42 Jakarta 10120, Indonesia

(P.O. Box 2502-Jakarta 10025)
Phone: +62 21-385-8526 FAX: +62 21- 384-8995

@B P.T. Pioneer

Jalan Ir. H. Juanda, No.40-42, Jakarta 10120, Indonesia
(P.O. Box 2502-Jakarta 10025)
Phone: +62 21-344-8486 FAX: +62 21-384-8995

(® YANMAR INDIA PRIVATE LIMITED

707 REAL TECH PARK, SECTOR 30/A, Vashi,

Navi Mumbai

Pin: 400 703 Maharashtra

Phone: +91-22-2781 0975 Fax: +91-22-3969-4410

@ IND-AUST Maritime Pvt. Ltd.
C-6/2, T.T.C, M.1.D.C. Pawane, Turbhe, Navi Mumbai,
400 705, Maharashtra, India
Phone: +91 22-2763-3178 FAX: +91 22-2789-2529
E-mail: meenasingh@indaust.com

SINGAPORE

@ Yanmar Asia (Singapore) Corp. Pte. Ltd. (YASC)

4 Tuas Lane, Singapore 638613
Phone: +85 8595-4200 FAX: +85 6862-5189

{ Chong Lee Leong Seng Co., (Pte) Ltd.

23 Tuas Avenue 2, Singapore 639454
Phone: +85 6264-2922 FAX: +65 6861-8785




KOREA

& Hwalll Trading Co., Ltd.

#93, 2-GA, Namhang Dong, Young Do-ku, Busan, Korea
Phone: +82 51-412-6385 FAX: +82 51-414-8752
E-mail: hwaill@hwaill.co.kr

@ PLUS Service Co.

Room 3806, Centum Leaders Mark B/D, 1514 U-Dong,
Haeundae-gu, Busan, 612-889, Korea

Phone: +82 51-745-8200~1 FAX: +82 51-745-8203
E-mail: plusbusan@hanafos.com

(® CHIBA MARINE KOREA Co., Ltd.

1-90, Chunghak-Dong, Yeongdo-gu, Busan, Korea
Phone: +82 51-418-8998 FAX: +82 51-418-5880
E-mail: chibako@korea.com

THAILAND

¢ Star Marine Engineering Co., Ltd.
2/5 M11 Tumbol Bangphueng Phrapradaeng,
Samutprakarn, Thailand 10130
Phone: +66 2-816-8001 FAX: +66 2-463-2616
E-mail: info@starmarineeng.com

TAIWAN

¢ Yanmar Engineering Co., Ltd. Taiwan Branch
1F., No.3, Yugang N. 2nd Rd., Cianjhen Dist.,
Kaohsiung City 80672, Taiwan (R.O.C.)
Phone: +886 7-815-3156 FAX: +886 7-815-3280
E-mail: yanmar-service@umail.hinet.net

¢ Yanmar Engineering Co., Ltd. Taiwan Branch
Taipei Satellite Office

R/M8, 9F, No.142, Sec3, Minquan E. Rd., Songshan
Dist. Taipei City 104, Taiwan R.C.C.

Phone: +886 2-8712-3150/3151

FAX: +886 2-8712-3107

E-mail: yanmar-service@umail.hinet.net

¢® Yee Foo Marine Industrial Co., Ltd.

6F-3, No.369 Fusing North Road, Taipei,
Taiwan ROC. 105
Phone: +886 2-8712-0848 FAX: +886 2-8712-0797

@ Seikoh Co., Ltd.
1F., No.3, Yugang N. 2nd Rd., Cianjhen Dist.,
Kaohsiung City 80672, Taiwan (R.O.C.)
Phone: +886 7-815-3156 FAX: +886 7-815-3280
E-mail: yanmar-service@umail. hinet.net

MYANMAR

3 UMG MYANMAR

No.589, bo aung kyaw street, yangon-pathein
highway road, hlaing thar yar township, Yangon,
Myanmar

Phone: +95-1-645178 Fax: +95-1-845211
E-mail: sale-div@winstrategic.com.mm

¢ UNITED ENGINEERING CO., LTD.

UE Office Complex

UE Building : Corner of Wayzayantar & Yadanar Rd,
Thingangyun Tsp , Yangon , Myanmar

Phone: +95-1-571321 Fax +95-1-571288

Web: www.united-engineering.net
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VIETNAM

@) VIET NAM SHIPREPAIRING AND SERVICE
COPANY LIMITED (VOSS.CQ)
No101 area 22 Le Hong Phong stress |
Ngo Quyen distric , Hai Phong city , Viet Nam
Phone: +84-313-820028
E-mail: vossco.hp@gmail.com

¢ Yanmar Asia{8) Corporation Pte Ltd.

Resident Representative Office Ho Chi Minh City
875 Tran Hung Dao, Ward 1, Dist 5, HCMC, Vietnam
Phone: +84 8-3923-8063 Fax: +84 8-3923-5602

BANGLADESH

¢ TSI MARINE LIMITED
Makkah Madinah Trade Centre (15th Floor ),
78, Agrabad C/A, Chittagong
Phone: +880-1711799692
E-mail: tsimarineltd@gmail.com

EUROPE

RUSSIA

¢ ELITE INTERCONTINENTAL SHIPPING
1 Gapsalskaya 709, area code 198035, St.
Petersburg, Russia
Phone: +7 812-680-17-13 Fax: +7 812-680-17-02
E-mail: yanmar@elit-engine.ru
Web: www.elit-engine.ru

GREECE

€ YANMAR ENGINEERING CO., LTD.
Greece Liaison Office

5th Floor, 130, Sygrou Avenue, Athens, Greece
Phone: +30 210-922-2481 FAX: +30 210-922-2484
E-mail: yanmargr@tee.gr/ yanmar@weboffice.gr

NETHERLANDS

& Yanmar Europe B.V. (YEU)

Brugplein 11, 1332 BS Almere-de Vaart, Netherlands
Phone: +31 36-5493200 FAX: +31 36-5493209

€ Nicoverken Holland B.V.
Algerastraat 20, 3125 BS Schiedam, Netherlands
Phone: +31 10-2380-999 FAX: +31 10-2380-990
E-mail: shiprepair@nicoverken.nl
Web: http://www.nicoverken.nl

€ Fuji Trading (Marine) B.V.
Kortenoord 2-8 3087 AR Rotterdam, Netherlands
Phone: +31 10-429-8833 FAX: +31 10-429-5227
E-mail: info@fujitrading.ni
Web: www.fujitrading.ni

€ Skandiaverken, S.L.

Pol. Torrelarragoiti Parcela P7M, Pabellén 1y 2, 48170
Zamudio Bizkaia Spain

Phone: +34 94-452-0816 FAX: +34 94-452-0510
E-mail: skv@skvbermeo.com

Web: www.skvgroup.es




5 NAVALCANTIERI ITALIA SRL
Calata villa del popolo, interno Porto 80133, Naples,
Italy
Phone: +39 081-267-729
E-mail: navalcantieri@navalcantieri.org
Web: www.navalcantieri.org

NORWAY

€ MARITIM MOTOR AS
Trohaugen, 6393 Tomrefjord, Norway
Phone: +47 7118-2270
E-mail: ronny@maritim-motor.no
Web: www.maritim-motor.no

€) LARSNES MEK. VERKSTED AS
6084 Larsnes, Norway
Phone: +47 7002-6400 Fax: +47 7002-6401
E-mail: jarle@larsnes-mek.no
Web: www.larsnes-mek.no

€D ANLEGG OG MARINE SERVICE AS
Energiveien 10, Stavanger (Head Office)
N-4056, Tananger, Norway
Phone: +47 5163-7500
Emergency phone: +47 4040-1621
E-mail: post@aniegg-marine.no
Web: www.anlegg-marine.no

POLAND

(D CASSIOPEIA LTD.
5A, Uczniowska Str. 70893, Szczecin, Poland
Phone: +48 69-0902-662
E-mail: info@cassiopeia-service.com
Web: www.cassiopeia-service.com

GERMANY

(D Nippon Diesel Service GmbH
Hermann-Blohm-Str. 1, D-20457, Hamburg, Germany
Phone: +49 40-317710-0 FAX +48 40-311598
E-mail: info@nds-marine.com
Web: http:/Aww.nds-marine.com

TURKEY

@ SAKURA MARINE DENIZ ENDUSTRISI VE
DIS TIC.LTD.STI.

Istanbul Deri OSB, Kazlicesme Cad. No. 22 X-5
Tuzla, Istanbul, Turkiye

Phone: +90 21-6494-4923

E-mail: info@sakura-marine.com

Web: www.sakura-marine.com

ICELAND

(BMARAS EH.F
Midhraun 13, 210 Gardabaer, lceland
Phone: +364 555-6444 FAX: +364 565-7230
E-mail: maras@maras.is
Web: www.maras.is
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LITHUANIA

& GARANT SERVICE
Dubysos str. 27A
LT-91181, Klaipeda, Lithuania
Phone: +370 46-340-940 Fax: +370 46-344-456

UKLAINE

(1 ELECTRIC ENGINEERING LTD.

P.O. Box 583

68000, llyichevsk, Ukraine
Phone: +380 67-5180-487
E-mail: vab@eleng.biz
Web: www.eleng.biz

MIDDLE EAST

ARAB REPUBLIC OF EGYPT

@ MAPSO MARINE PROPULSION & SUPPLY
S.A.E.

P.O. Box. 2643, 44 industrial Zone, Cairo/lsmailia
Desert Road Egypt

Phone: +20 22-6984-777 Fax: +20 22-6990-780
E-mail:mapso@mapso.com

Web: www.mapso.com

B Mapso-Alexandria Office

5 Ahmed Orabi Street Alexandria, Egypt
Phone: 3-487-3453 Fax: 3-487-3486

(D YANMAR ENGINEERING CO., LTD.
DUBAI LIAISON OFFICE
Gold & Diamond Park, Manufacturing office 30086,
Ground Floor Building-3, Sheikh Zayed Road P.O.
Box 214831 Dubai, U AE.
Phone: +971 4-341-8787 Fax: +971 4-341-8778
E-mail: ymrdubai@eim.ae

@ Albwardy Marine Engineering (L.L.C)
Al Jadaf Ship Docking Yard P.O.Box 6515, Dubai,
U.AE.
Phone: +971 4-324-1001, 324-1561
Fax: +971 4-324-1005
Web: hitp:/imww.albwardymarine.com

) Goitens Co. Ltd. Dubai Branch
Al Jadaf Ship Docking Yard P.C. Box 2811, Dubai,
UAE.
Phone: +971 4-324-1642 Fax: +971 4-324-1963
Web: http:/iwww.goltens.com




AFRICA

SOUTH AFRICA

@ SEASCAPE MARINE SERVICES (PTY) LTD.
124 Service Road Marine Drive Paarden Eiland 7405,
P.O. Box 63 Paarden Eiland 7420 Cape Town,

South Africa

Phone: +27 21-511-8201 FAX: +27 21-510-6947
E-mail: info@seascapemarine.co.za

Web: www.seascapemarine.co.za

MAURITIUS

» CHANTIER NAVAL
Freeport Zone 11
Mer Rouge, Port Louis, Rep. Of Mauritius
Phone: +230 216-9517
E-mail: yanmar@cnoi.info
Web: www.cnoi.info

® POWER MARINE & ACCESSORIES

Corner of Avenue De Diolinda and Rue De Quinssy
Providence Industrial Estate, Mahe, Seychelles
Phone: +248 460-1005

E-mail: john.vidot@pmaseychelles.com

NAMIBIA

& NAMIBDIESEL CC
28, 2nd Street East Walvis Bay, Namibia
Phone: +264 064-203-971
E-mail: info@namibdiesel.com.na
Web: www.namibdiesel.com.na

OCEANIA

AUSTRALIA

& FOGACS CAIRNCROSS DOCKYARD PTY LTD.
Thynne Road, Morningside, Brisbane, Queensland,
Australia 4170
Phone: +61 7-322-70856 Fax: +61 7-3399-6164

¢ Waterside Engineering Pty. Ltd.

48-50 Export Drive, Brooklyn 3025, Victoria, Australia
Phone: +61 3-9314-3722 Fax: +61 3-9314-3799
E-mail: waterside@waterside-eng.com

B Jaitco

10199 Kurraba Road, Neutral Bay, N.S.\W. 2089, Australia
Phone: +81-89-956-8927 Fax: +81-89-956-8927
Mobile: +81-80-6383-8314

) Japan Marine Engineering Co., Lid.

475 Warrigal Road Moorabbin, Victoria, Australia 3189
Phone: +61-3-9555-5277 Fax: +61-3-9555-5344
E-mail: sales@jmeaust.com.au

PAPUA NEW GUINEA

® Lutheran Shipping
P.O. Box 1459, Lae, Papua New Guinea

Phone: +675 42-6190 Fax: +675 42-5806
Telex: NE 44172
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NORTH AMERICA

@ Yanmar America Corp. (YA) Georgia Office

101 International Parkway, Adairsville, GA 30103, U.S.A.

Phone: 1-770-877-9894 Fax: 1-770-877-8009

@ YANMAR AMERICA CORPORATION.
NEW YORK BRANCH
Parker Plaza 16F, 400 Kelby Street, Fort Lee, NJ
07024, U.S.A.
Phone: +1 201-592-8500 Direct:+1 201-592-8502
E-mail: nnoguchi@yanmar.com

(B Marine Turbo & Diesel Inc.

1090 7th Street, Richmond, Ca, 94801, U.S.A.
Phone: +1 510-236-3525 Fax: +1 519-236-3576

(P GOLTENS Miami Co. Inc.

2323 N.E. Miami Court - Miami, Florida 33137, U.S.A.
Phone: +1 757-485-0075 Fax: +1 757-485-0242

@ TRANSMARINE PROPULSION SYSTEM, Inc

5434 West Crenshaw Tampa, Florida, 33634, U.S.A.
Phone: 1-813-830-9180 Fax: 1-813-830-9181

P UNITED WORLD ENTERPRISE, INC

6310 Winfree Houston, Texas 77087, U.S. A
Phone: 1-713-641-1915 Fax: 1-713-641-2717

SOUTH AMERICA

BRASIL

3 Metalock do Brasil Ltda

Rua Visconde do Rio Branco 20/26, 11013-030,
Santos, SP, Brasil

Phone: +55 13-3226-4686 Fax: +55 13-3226-4680
E-mail: santos@metalock.com.br

Web: hitp:/imww.metalock.com.br

() Naproservice Offshore Estaleiros do
Brasil Ltda

Rua Del. Waldir Guilherme, 32-llha da Conceicao-
Niteroi, RJ, Brasil, 24050-170

Phone: +55 21-2109-1800

Fax: +5521-2109-1812/1814

e-mail: napro@naproservice.com.br

Web: www.naproservice.com.br

I Yanmar South America LTDA
Cond E Indaituba 4509 Mod 01/02 Indaiatuba Rod
SP73 13347-390
Phone: +55 19-3801-8200 Fax: +55 19-3834-4454
Web: www.yanmar.com.br

® Yanmar South America Manaus Branch

Rua Jonatas Pedrosa Numero50 Bairro Centro
Manaus 69020-110
Phone: +55 92-3347-9205




ARGENTINE

¢ Talleres Lilo S.A.

Defensa 1883 - Dock Sud - Avellaneda - Buenos
Aires, Argentina

Phone: +54 11-4222-1289

Web: www.tallereslilo.com.ar/

PARAGUAY

) Adriasol S.A.

Ruta km 19,5, Transchaco, Asuncién, Paraguay
Phone: +595 21-756099
Web: http:/iwww.adriasolsa.com/

6/6



OPERATION MANUAL

B6EY22LW, 6EY22ALW (H.F.O. SPEC.)

1st edition: June 2011

3rd edition 9th rev.: March 2016

4th edition: March 2017

4th edition 1st rev.: June 2017

4th edition 2nd rev.: November 2017

Issued by: YANMAR CO., LTD.
Power Solution Business
Large Power Products Management Division
Quality Assurance Division

Edited by: YANMAR TECHNICAL SERVICE CO., LTD.



YANMAR

YANMAR CO., LTD.

https://www.yanmar.com/global/ 29.11(YTSK)



	Cover 
	Contents
	00
Engine information
	01
Introduction
	02
General warnings and cautions and related safety data
	03
Technical data
	04
General data
	05
Schematic diagrams
	06 Preparation setting values
	07
Design data/tolerances check
	08
Scheduled inspection

	00
Engine operation
	09 Pre-operation procedure
	10
Normal operation procedures
	11
Post-operation procedure
	12
Emergency stop procedure
	14
Operation test
	15
Normal operation data sheet
	16
General fault description

	00
Fuel oil, lubricating oil, and cooling water
	Fluids

	01 Cylinder block and Cylinder liner    
	01
Cylinder block
	02
Cylinder liner
	50 Parts list   

	Cylinder block and liner
	Cylinder side cover
	Cylinder side cover (relief valve)
	Gear case
	Oil sealing (SFW)
	Breather pipe
	Pump case cover


	11 Cylinder head

	01
Cylinder head
	02
Intake/exhaust valve
	03
Valve seat
	04
Valve guide
	05
Valve bridge guide
	06
Valve rotator
	07
Nozzle sleeve
	50 Parts list  
	Cylinder head
	Valve arm ass'y & bonnet
	Indicator valve


	14 Timing gear, camshaft, and intake/exhaust swing arm  

	01
Timing gear
	02
Camshaft
	03
Intake/exhaust swing arm
	50 Parts list    

	Idle gear
	Camshaft


	18 Air cooler, exhaust manifold, and turbocharger   

	01
Air cooler
	02
Exhaust manifold
	03
Turbocharger
	50 Parts list     

	Air cooler
	Exhaust gas manifold
	Exhaust gas manifold cover
	Turbine mount
	Air duct (TPS48)
	Exhaust gas outlet pipe
	Boost Air Pressure Pipe
	Blower washing pipe
	Blower washing tool (TPS)
	Insulation covering
	Turbine water filling pipe
	Turbine washer (TPS)
	Turbine washer (A130, A135)
	Turbine washer drain pipe (A130, A135)


	21 Main bearing, Crankshaft, Oil sealing cover
	01
Main bearing
	02
Crankshaft
	03
Flywheel
	50 Parts list

	Main metal
	Crankshaft and flywheel
	Flywheel pointer and turning device


	22 Piston and connecting rod  

	01
Piston
	02
Connecting rod
	50 Parts list

	Piston
	Connecting rod



	30
Lubricating oil system
	00
Lubricating oil system
	01
Lubricating oil pump
	02
Lubricating oil pressure control valve
	03
Lubricating oil thermostat
	04
Lubricating oil strainer
	05
Lubricating oil cooler
	06
Lubricating oil bypass filter FM200DS
	50 Parts list

	Lubricating oil pump
	Lubricating oil priming pump
	Lubricating oil cooler
	Lubricating oil pressure control valve
	Dipstick
	Lubricating oil strainer
	Lubricating oil bypass filter (FM200DS)
	Lubricating oil thermostat
	Lubricating oil pipe (pump to cooler)
	Lubricating oil pipe (strainer to bypass filter) (FM200DS)
	Lubricating oil pipe (strainer OUT)
	Lubricating oil pipe (turbine)
	Lubricating oil pipe (priming)
	Lubricating oil pipe (governor)
	Lubricating oil pipe (generator)
	Lubricating oil pressure gauge pipe
	Lubricating oil pipe (pinion lubrication)


	40 Cooling devices   
	00
Cooling water system (freshwater-freshwater dual system)
	02
Cooling water thermostat (high-temperature water)
	03
Cooling water switch valve (low-temperature) (option)
	50 Parts list

	Cooling water pump (high-temperature water)
	Cooling water pump (low-temperature water)
	Thermostat (high-temperature water)
	Cooling water outlet/Inlet pipe (one-pump mixing specification)
	Cooling water outlet/Inlet pipe
	Cooling water pipe (high-temperature water) (pump to I/C)
	Cooling water pipe (low-temperature water) (pump to I/C)
	Cooling water pipe (low-temperature water) (without switch valve)
	Switch valve (low-temperature water) (option)
	Cooling water pipe (L.O. cooler OUT)
	Cooling water collecting pipe
	Cooling water drain pipe
	Air vent pipe (air cooler) and water drain pipe (boost air chamber)
	Pressure gauge pipe
	Cooling water pipe (warm up)
	Orifice


	50 Fuel devices   
	00
Fuel oil system
	01
Fuel injection valve
	02
Fuel feed pump (M.D.O.) (option)
	03
Fuel injection pump
	04
Fuel injection pump drive unit
	06
Fuel strainer
	07
Fuel oil pressure control valve
	08
Seal pot
	09
Float switch
	50 Parts list 
	Fuel injection valve
	Fuel injection pipe
	Fuel feed pump (M.D.O.) (option)
	Fuel injection pump drive unit
	Fuel strainer
	Fuel oil pressure control valve and overflow fuel tank
	Fuel pipe (feed pump inlet / outlet) (option)
	Fuel pipe (strainer to main pipe)
	Fuel main pipe
	Fuel pipe (main pipe to pressure control valve)
	Overflow fuel oil pipe (cylinder)
	Fuel oil leak defection pipe
	Drain pip overflow fuel oil pipe (engine outlet)
	Fuel valve overflow fuel oil pipe (head OUT)
	Fuel valve overflow fuel oil pipe
	Drain pipe and blowoff pipe (fuel oil strainer)


	60 Governor and governor drive unit  
	01 Governor
	02
Governor drive unit
	03
Speed control device
	04
Start/stop handle
	50 Parts list

	Hydraulic governor (NZ61)
	Hydraulic governor driving device (NZ)
	Hydraulic governor driving device (UG-8)
	Hydraulic governor driving device (UG-25+)
	Speed relay
	Speed control device
	Start/stop handle
	Link a'ssy (NZ)
	Link a'ssy (UG-8)
	Link a'ssy (UG-25+)


	65 Special Attachments
	01
Stop solenoid valve
	02
Operating station selector
	03
Pressure gauge
	04
Digital thermometer
	05 Fuel injection volume control air piston and stopping air piston
	05
Stopping air piston
	50 Parts list

	Control air pipe (fuel cut) (3 connects)
	Control air pipe (stopping air piston)
	Control air joint
	Control air joint (low-temperature water) (with switch valve)
	Magnetic pick-up
	Gauge panel
	Pressure switch (control air)
	Pressure switch and transmitter (6 connects)
	Pressure switch and needle valve (starting air)
	Pressure transmitter and needle valve (fuel oil)
	Temperature switch
	Resistor CMP
	Junction box
	Thermometer
	Float switch (lubricating oil sump tank)
	Fuel injection volume control air piston and stopping air piston
	Stopping air piston


	70 Starting devices  

	00
Air starting pipe device
	01
Air filter
	50 Parts list

	Air starter
	Starting air pipe (air starter inlet)
	Starting air pipe (pressure switch valve)
	Control air pipe (inlet)


	92 Disassembly tools, other tools 

	01
Hydraulic jack
	02
Other tools
	50 Parts list

	Hydraulic pump and hydraulic jack (cylinder head)
	Hydraulic pump and hydraulic jack (main bearing cap)
	Hydraulic pump and hydraulic jack (connecting rod)
	Standard tools
	Oil drain pan
	Special tools
	Cylinder head support


	Yanmar's Worldwide Service Network
	Colophon 

	Cover 4



