YANMAR
SERVICE MANUAL

MARINE DIESEL ENGINE

mober. GCX-ETE



FOREWORD

This service manual outlines procedures for servicing and maintaining Yanmar
6CX—ETE engines to obtain maximum life and performance. It explains about the
structure, performance, dis— and re—assembly procedures, important inspection
points, servicing instructions and the wear limit of parts. For a full understanding of
this manual, also refer to the Operation Manual and Parts Catalog. Besides reference
use at your service shop, this manual can also be used as a text for your service
engineers. You should understand the contents of this manual fully to offer accurate
and efficient service to your customers.

For accurate and efficient work, the following preparations are necessary:

1. Check the service date of your customer
MWhen was the last service?
Z'How many months or hours has the engine been used since the lasteding service?
3'What was the trouble and what parts were replaced in the last service?
@What parts must be replaced in the present service?

2. Preparation of Parts
Check the inventory of parts that are necessary for servicing.

3. Preparation of Report Forms
Inspection and service check sheets, parts measurement record form, operation test

record form.

4. Prepare the servicing tools, measuring devices, containers, etc.
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1. Specifications

1-1. Major Specification

{Without marine gear)

ENGINE MODEL UNIT 6CX-ETE
Type Vertical, water-cooling, 4-cycle diesef engine
Combustion system Direct injection
Aspiration Turbocharger with air cooler
No. of cyl.- bore X Stroke na 6—110x125
Displacement 2 7.127
, Output/Crankshaft speed HP/rpm 37572600
f;?:g”“"”s Brake mean effective pressure kgf /o 18.21
Piston speed m/sec 10.83
Specifications Flywheel end
. Qutput/Crankshaft speed HP/rpm 420/2700
Max. rating - 3
Brake mean effective pressura kgf/em 19.64
Piston speed m/sec 1.2
Non-load rotation speed{Max./Min} rpm 3000£25/700£25
Starting system Electric starting, 12V-4KW
Firing order 1—4-2-6—3-5-1
Direction of Crankshaft Counter-clockwise
rotation - -
(viewed from stem) | Propeller shaft Bi-rotation
Lub. il Max. ¢ 3
capacity Effect £ 12
Model Y X-708
Type Hydraulic wet multi-disk type
Reduction ratio(forward) 1.52 1.9 2.50
Propeller shaft speed(at cont. rating) rpm 1716 1324 1040
Marine gear Direction of rotation{propeller shaft) Clockwise or counterclockwise viewed frorm stem
Dry weight kg 160
Lubricating oil Max. 2 5
capacity Effective 2 0.7
Hydraulic oil pressura kgf/en 24+5
Fuel injection pump In-line type
Injection timing b.T.0.C 12+1
Type of injection nozzle degree Hole type 5—40.34x 160"
Fuel system ——
Injection pressure kgf/end 240+5
Applicable fuel Diesel oil or light oil{Cetane value=45)
Fuel filter Paper element
Lubrication Forced lubrication by geared pump
Lub. il discharge volume 2 /hr./rpm =6720/2600
Engine lub, Lub. oil pressura kgf/om 5+0.5
oil system Lub. oil API Service grads CD
Lub. oil filter (S#gigcastﬁiteel plate (Di;gzgrr ge?eﬂl(:leen}t
Sea water pump Rubber impeller type, gear driving type
Freshwater pump Center type, V-belt driving type
Cooling Ceoling Fresh water cooling
\;;,astgm Pump discharge wolume 2 thr.frpm ,S:f_z;':tsgér : %?%%%%0
Fresh water capacity inside engine g 3%
Fresh water capacity in sub-tank [ 1.1
Type Garret TW51
Turbocharger Cooling Water cooling
Lubrication Common with enging
Air cooler Type. and capacity Fin tube type §.5ﬁ
Cooling Seawater cooling
%r\‘;ge:—r;Tldlér:ge:hmgndverall width X gverall height m 1607 x 869 x 984
Piston stroke height{from installation floar) 797
Engine dry weight(inc. clutch) kg 990

A\NOTE Max. rating: Continuous operation hours at max. below 0.5 hours.

ACAS023 92058P - 1 —



1-2. Marine Gear

Model Y X-708
Reduction and Type Constant mesh gear with multiple disc clutch
reversing gear | pediction ratio{ Ahead/Astern) 1.562/1.52 1.96/1.98 2.50/2.50
Propeller speed( Ahead)(at condinuous rating} rpm 1716/1716 1324/1324 104071040
Direction of Crankshaft Counterclockwise viewed from stern
rotation Propeller shaft Changeable( Cockwise/conter-clockwise)
Hydrauric oil pressure 28kg/en £0.5/2700rpm
Lube oil pressure 2.5kg/er =0.5/2700rpm
AP Service grade CcD
Dry weight kg 210

ADAS5D23 92055P - 2 —



2. Disassembly and Reassembly
2-1. Preparations before Disassembly and Reassembly

2-1-1 Visual Mark List for Disassembly and Reassembly

Visual Mark Visual Mark
— \ 31
m” \) See TR Apply liqui
g pply liquid

’ / f(' e packing
é Caution f:j Safety
? Measure \.\‘ Clean
= Qil supply #2

b: : m Use torque wrench

#1THREE BOND 3B-388-055
#¥2 The figure shows the widths across flat of the hexagonal part.

2-1-2 Disassembly

()Prepare the disassembly toofs, measuring
devices and record forms.

(2}Prepare the cleaning machine and cleaning
cans.

(3iPrepare a place for putting parts and parts
contatners.

(4}E xtract cooling water and lube oil.

{BiP ut the disassembled parts in order.

(6iReturn bolts and nuts to their original
positions temporarily to avoid confusion with
different bolt and nut types.

{TiLocate the cause of trouble accurately
before disassembly, and do not remove or
disassemble unnecessary parts.

ACGAS5023 92058P -

2-1-3 Reassembly

{1i1Clean and inspect the disassembled parts
completely.

{2)Apply c¢lean engine oil to the sliding and
rotational parts before installation.

{3)Replace all gaskets and O-rings.

(4}Apply liquid packing to the necessary parts to
prevent water or oil leakage.

(5iCheck and ensure the correct oit and thrust
clearance during reassembly.

{(6)Install the parts according to the alignment
marks when they are provided. Take care of
the combination of the parts with selective
engagement,

(7'Do not mix up bolts, nuts and washers.
Tighten the major bolts and nuts to the
specified tightening torque. Take special care
when tightening alluminum alloy parts.

(8)Apply engine oil to the threads and seat of the
major bolts and tighten them to the specified
tightening torque.



2-2. Disassembly and Reassembly Tools

Standard tools

The following are the standard disassembly and reassembly tools:

Name of tool

Size

Shape

Double-headed wrench

Wrench

Monkey wrench
Screw driver
Hexagon bar wrench
Double-head wrench
Pliers

Box wrench

Extractor

E xtractor

Clearance gauge

Hamrmar
Filter wrench
QOiler

Turning handle

8 %10, 12X 14, 13X 17
1922, 24X 27

7,26

200

@®,& changeable

(for clutch emergency bolt)

17X19

1912 (for cyl. head)
13> 17 (for fuel oil pump)

(for fuel valve adiabatic packing)
127610~-92910

(for removing fuel valve)
127616-92500

(for adjusting intake/exhaust valve
clearance

(for removing filters)
12761092750

{for removing fuel valve}

T

(Filter wrench)

Tools (to be specially ordered)

Name of tool

Code No

Shape

Sccket (for rod bolt)

12761092730

pmamm—

E xtractor for valve guide

12741192160

= m——

Extractor for fuel oil valve

127616 - 92500

Pistcn insertion tool

12231092140

Piston rings fitting/removal
tool

135410 --92140

Qil pan potitioning too!

1. Bolt (4pcs})
127610 —92700

2. Spacers A
127610 — 92680

3. Spacers B
127610 — 92690

A0AB023 G2058FP




Name of tool Code No.
Fresh water pump impeller 1. Spacer
{cam gear pulier) 12761092430
{Press-fitting type)
2. Balt

12416077511

3. Bolt (for impeller) x2
26116-060302

4. Boit (for cam gear) X2
26116—080502

parailer
width

Automatic timer tool

(adiabatic material puller}

158591-54120
158591--54200

30
PR,

MIIx1 8
. aLA-DT
ML S paraller width 24 36 {egu-ur

ALA-UT
|3LA—DY§UT)
ILA(H!I_- T

BKH-

41-6CX-ET

Adiabatic material puller

127610-92910 (Standard}

Protectar puller

127695-92910

Stem seal insertion toc!

Valve guide puller

A0ASD23 F2055P




Name of tool

Code Na

shape

E xhaust manifold puller

Universal joint

Fuel valve puller tool

|
1
12761692500 !
¢
) # 50
Special tools for clutch
Na. Name of tool Note shape

Emergency baolt span

For tightening the emergency bolton
clutch failure

130

Gear puller
2
Bearing separator For removing bearing; used together
with the gear puller
3
Hydraulic fitting tool For disassembly of output shaft joint
Output shaft joint and large gear
4

AO0A5023 G2058P




Name for using
Liquid packing . The silver grey semi-dry type viscoelastic liquid packing based on extreme heat-resisting
(THBEEPOND auxiliary synthetic rubber and synthetic resin. Apply the packing to the seal surface and join the
packing): part after serveral minutes when the packing has become semi-dry.
The white liquid pecking based on nylon resin. Brush the packing on the seal surface and
join the part after several minutes when the packing has become semi-dry.
Be sure to stir well before use.
White paint Coat the paint on the contact area with the cylinder body before inserting the cylinder liner
to prevent rust and water leakage. (Use the oil type make-up paint.}
Name quantity Code No. Note
The strong scaling agent removes scale
1 case ickly (1-10 hrs.)
UNICON 97410001460 Quickly S0
{dkg X 4} } )
£ Dissclve the agent in 10 parts of water or
% 1 seawater (by weight ratio) and stir it well,
Counteragent case B
E (caustic sodsa) ] (kg X 4) 9741060200 Scale can be removed by just immersing the
=S l g disassembled parts. To speed up the treat-
£ ; ment, stir the solution. When the cleaning
I i performance drops, neutralize the soluticn
= | PH test paper | 974100~-04200 and throw it away.
<
[%5]

Mix the agent in ten parts of fresh water
and stir the solution by operating the engine
Anti-rust agent ! 71 G74100—04200 for about b minutes. The anti-rust perform-
ance lasts for about 6 months.

Can be used both as anti-freeze in winter and
coolant in summer. The performance lasts
for 2 years.

Y anmar Super Freeze
The Super Freeze can safety be mixed
withanti-rust agent.

Temp. -5¢ —-10%¢ —15%C -20C -25C -30C -35C —40C

Volume ratio 15% 25% 30% 35% 40 % 45% 50 % 55 %

A0A5023 92058P - 7 —



Name guantity Code Mo using

Has strong performance to remove
accumulated carbon.
Can safety be heated to double the cleaning
performances.
Corrodes almost no metals, including iron.
{ Also has anti-rust effect.)

'(‘gf;gLﬁ'gaaa';;m 1kg X 20 975600—02000
To use, dissolve 1kg of the agent in 40
liters of water.
When a cleaning machine is used, use
4—6% solution and heat in to 60—807C.
This will further raise the effect.
Special cleaning agent for turbocharger

42 x4 919200-10000 blower. Needs on water washing.

Blower Clsan 180 x1 91920030000

(Special cleaning agent

for turbocharger

1500cc X 6 919200-20000
Measuring Device
Name quantity Code No using

For testing the radiater and the cap.

Cap tester RCT-2A 955000055000

AQA5023 92055P




2-3. Reassembly Procedures

No.

Item

Procedure

Tool&
Caution

Hlustration

Cylinder
Block

Clean the bearing holes completely.
Raverse the cylinder block before
reassembly.

T-plug 1/8
tightaning
torque

0. bkgf - m

51

Piston Cool-
ing Nozzle

Install the nozzle correctly according to the
positioning pin.
Take care not to over-tighten the nozzle.

Tightening
torque

2.0kgf-m

Check carefully that there are no chips or
dust in the oil holes of the nozzle body,
nozzle installation hole and check nozzle.
Check that the nozzle body does not touch
the cylinder block.

Cam Shaft

Apply lube oil to the cam chaft journal.
Insert the cam shaft.
Install the thrust piate.

Tightening

*0,2
torque 2,677 " kgf-m

Measure the side clearance,

Side clear-

ance 0.10-0.25mm

Installation of cam shaft metal.

Replace the cam shaft metal as follows:

1. Apply lube oil to the cutside sircumference
of the cam shaft metal and the inside bore
of the block.

2. Align the oil hole so that the joint of the

winding metal comes to the upper side.

3. Overlapping of not less than 2mm will

suffice for the alignment of the oil holes
of the block and cam shaft metal.
(Check the alignment after knocking in
the cam shaft metal.)

Hole

more than 2mm

Cam Shaft

Installation of the thrust metal

ACA5023 92055P




Na Itern

Procedure

Tool&
Caution

[Tlustration

Passage
Cover

4 | Cooling Water

Install the cooling water passage cover.

Gz

and

5 | Crankshaft

Main Bearing

The upper bearing (block side) has an oil
grocve; no oil groove in the lower bearing.
The standard bearing is at the flywheel
side {with flange}.

Apply tube oil to the crank and assembie.
Confirm the alignment number on the
bearing cap and block. Assemble with the
F-rmark at the flywheel side.

Apply lube oil to the bolt threads and seat
face and tighten the bolt to the specified
tightening torgue.

Turn manualiy to check that it turns
tightly.

Measure the side clearance.

Cap bolt
tightening 98
torque

+1.0
kgf-m

Side clearance 0.155—0.298mm

Crankshaft

bearing ail 0.04—0.108mm

Measure the side clearance

clearance i

Fitting the bearing cap

ACA5023 92053P




Tool&

Gear side | o 4550 114mm
clearance

Check the gear backlash.

Gear
backlash 0.08-0. 16mm

Install the idle gear to the cap.

Tightening _
torque 1.5-2. Oxgf-m

No. ltemn Procedure Caution [lustration
6 | Idle Gear Check the gear side clearance.

(Lube 0il

Pump)

ADA5D23 92055P
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No Item

Procedure

Tool&
Caution

IlTustration

7 | Lube Oil
Pump

Install the lube oil assembly.
Install the suction and discharge pipes.

{Bolt head width 12) +0, 2
Tightening torque 2.5 kgf-m

=

Check the gear backlash {to the crankshaft).

Backlach for

crank gear 0.12-0.2Zmm

Fitting to the suction pipe

I

Fitting to the Safety valve

B | Gear Case

Install the bolt for fixing the fuel pump and
the stud bolt for fixing the seawater pump to
the gear case in advance.

Match up the mounting surfaces of the oil
pan.

Align the positioning pin to the block and
install the gear case.

{Bolt head width 12} +0.2
Tightening torque 2.6 kgf-m

Cut off the protruding packing.

and dischanger pipe

i ™

9 | Oil Pan

Bring the gear case level so that the packing
will not break. (Use the fitting toot.)

(Bolt head width 12) +0,2
Tightening torque | 2.6 kgf-m

After tightening, cut off the packing
protruding on the wheel housing side.

Note -

Apply THREEBOND to both sides of
the packing at the three—face joint of
the gear case and flywhes! side.
Match up the installation faces of the
whee! housing.

Step of the joint face at the

flywheel housing side 0. 1mm

Fit the oil pan useing the tool

AQAS023 92055P




Tool&

Na ltern Procedure Caution tlustration
10 | Flywheel Assemble the flywheel housing according
Heousing to the positioning parallel pin.
Deviation at the oil
seal insertion area C.2mm
Face deviation from the
crankshaft center 0.3mm
Flywhee!l housing +0,5
tightening torque 5 " kgf-m

Install the lube oil piping (flywhesl
P housing — oil filter).

11 | Oil Seal Case | Press-fit the seal into the oil seal case
{with the press-fitting tool).

i Note .

i (Apply lube arl te the outside lip of
the oif seal before press—fitting.)

Install the oil seal case assembly to the
flywhee! side with its oil escape hole
vertical.

12 | Engine Foot Install the engine foot.

Install the engine foot

13 | Reverse the Reverse the cylinder block.
cylinder biock

AQAB023 52055F — 13 —



Tool&

Na Item Procedure Caution

Illustration

14 | Tappets and | Insert the tappets into the ¢cylinder block
Tappets Case | hole.

cover {Apply engine oil to the tappets. Move the
teppets manually to check that they are

inserted smoothly.) ?

Tappet hole oil B
clearance 0.04—-0, 082mm

Install the tappet case cover after insert-
ing all tappets.

QE Tappet

{Bolt head width 12)

Tightening Torque | 2~ ' 7xgf-m

15 | Cylinder Clean the sleeve fitting area of the cylinder
Sleave block completely.

Clean the outside circumference of the
cylinder sleeve completely and insert it
rmanually into the cylinder block.

Note :

Before inserting the cylinder s/eeve,
check the cylinder number and the
insertion  direction.

(Size code is for the cyliner sleeve)
(ldentical code for the cylinder block
and  sleeve)

(Make a combination of A, B, C and D.)
(Direct the code side to the
anti—operation side.)

(Marked in black paint at the anti-
operation side.)

Do not place on the cylinder head face
after rnserting the cylinder sfeeve.
Be sure to assemble tha cylinder
sleave manually.

Cylinder sleeve

Size code is for the ¢ylinder sleeve.

(Do not use a hammer.) Marked in black paint at the anti-operation
] side.

Measure the protrusion of the cylinder
liner. |—

— - BMJ

protrution 0.03-0.09mm
Measure the distortion of the cylinder T
liner.

Piston fitting code
Cylindricality =0.03mm

{The mark at the cylinder block side is Cylinder block fitting code

punched on the head joint face of the
operation side.)

AQAS023 92058P — 14 -



Tool&

Na item Procedure Caution Hlustration
- !
16 | Idle Gear install the idle gear shaft. Direct the / (./
shaft’s oil hole upwards.
Tightening +0.3 P
torque 2.6 7 kgf-m

install the idle gear.

Gear side _
clearance 0.15—-0.35mm

Install the cam gear shaft.

Gear backlash ¢.08-0 16mm

Gear side _
? clearance 0.10-0. 25mm

Use the puller tool to remove the cam gear.
Install the fuel pump drive gear.

Tightening +1.0 .
{ | torque 2 kgf-m
m Idle gear
17 | Sea water Install the sea water pump tc the gear case,
Pump directing the oi! receiving port upwards.

Install the drive gear and tighten the nut
to the specified tightening torque.

Drive gear fixing nut +0.5
tightening torque 14,5 kgf-m

Install the fuel purmp driving bearing case
assembly to the gear case.

Gear backlash 0.08-0. 16mm

Sea water pump

Fuel pump driving bearing case
Match up the alignment marks of gears at
the same time.

AOA5023 92055P — 15 —



No Itern

Procedure

Tool&
Caution

llustration

18 | Piston

and
Connecting
Rod

Assemble the connecting rod to the piston.
The size code, ML or MS, is provided on
the pistan head. Match up the code with the
correctly code of the cylinder sieeve.
Distribute the end gaps of the piston rings
evenly on the piston.

Insert the piston into the cylinder liner,
placing the con. rod alignment mark on the
operation side. Apply lube oil.

Confirm the alignment marks on the
connecting rod and cap, and install the cap.
Apply lube oil to the thread seat face and
tighten the rod bolt to the specified
tightening torque. Tighten the bolts by
turns evenly 3 times to avoid uneven
tightening.

Tightening +0.5

torque 23 kegf-m

Measure the side clearance after tightening
the boits.

Rod farge end

side clearance | 0 19~ 0.35mm

Instell the ¢ylinder block side caver.

(An alignment mark is provided on the rod
bolt. This is because a torque wrench
cannot be used in restricted engine room
spaces. )

- =&

19 | Gear Case
Cover

Instal! the oil seal to the gear case.

Note -
Apply lube oil to the exterior and lip
of the oil seal before press—fitting it.

Instali the gear case cover.

Note ©

The positioning pin (spring pin) is
provided at the joint face of the gear
case and cylinder block.

Measure the face deviation of the front
drive installation.

Less than 0.05mm
for crank center

Face
deviation

Suc.

Operation
side

Code Mark Exh.

ML.MS i

Assemble the piston and con.rod.

Fitting the gear case cover

A0AB023 §2055FP




Tool&

{Align the positioning parallel pin holes.}
Tighten the bolts to the specified tightening
torque.

Tightening +1
torque 28" kgf-m

Measure and check the flywheel face
deviation and centering location deviation.

Face deviation | less than 0.13mm

Follow the instructions below when re-

placing the top indication plate:

1)Bring the No.1 piston at the fiywhesl
side 10 the top position.(Check using the
dial gauge.)

2)Instali aligning the top punched line of
the flywheel to the piston top position.

3} The alignment error between the top
mark of the indication plate and the top
punched line of the flywheel should be
within +30 min.

. Ilustration
N Item Procedure Caution [llustra
20 | Bearing install the sea water pump drive bearing
Case case.
Install the V-pulley.
Bend the washer after tightening the nut.
Install the breather.
1
21 | Flywheel Install the flywheel.

Assemble the flywheel

Check the Nol cyl.top.

A0A5023 92065F




Tool& .
Mo ftermn Procedure Caution Hlustration

22 Install the injection timing adjustment and m

turning window covers.

1) Adjust the injection timing with the
governor control lever at its max. posi- m
tion (pump rack’s max. scale)}.

2}After adjusting the fuel ttming, punch an
injection alignment merk aligned with
the punched scale on the flange side
mounting of the fuel pump.

3)Install the turning window cover.

Tightening +0.9
torque 5  kgf-m
Injection F 1o
timing 12%1
Indication plate
23 | Breather Install the breather.

positicning pin.

l.ift the cytinder head leve! and install

it according te the positioning pins
{spring pins)(4 pcs.).

Apply lube oil to the threads and seat of
the head bolts and tighten them 3 times to
the specified tightening torque in the

24 | Cyltinder Head| Valve sink: Intake 0.Zmm, Exhaust 0.Zmm
install the head gasket according to the ﬁ
proper tightgning order. ?

Tightening +0.5
torque 267 kgf-m

procedures for the head boits.)
Measure the top clearance.

+0.09
mm

Top clearance 0.95

(Head gasket tightening torque and
tightening order)

cam shaft side

59 5@ 50

@ ~\9 O~ DB |Fly
| V0200 TOT | whee
side @@@@@@@@@ side

pump side

Instail the fuel return pipe joint.

AQASB023 92055P — 18 —



Tool&

Na Item Procedure Caution Hlustration
25 | Fresh water | Install the fresh water tank to the m
Tank freshwater pump.
Tightening +0,2
tarque 26  kef-m

Install the stay of the fresh water tank.

Pump the cylinder block.
Install the thermostat to the fresh water

pump body.
Thermostat valve opening temperature:71°C m
Fuil-open lift test tempersture:85°C

26 | Fresh water Install the fresh water pump assembly to j

27 | Starting Install the starting motor to the flywheel
Mctor housing.

Tightening +0.5
torgue 9 " kgf-m

28 | Lube Oif Pipe | Install the lube oil filter mount to the
and cylinder block.

Lube Qif
Filter

Install the lube oil filter mount

ADA5023 92058P — 18 -



ltem

Pocedure

Tool&
Caution

Illustr_'ation

Install the lube oil piping

{Lube oil filter—flywheel housing).
Install the lube oil piping

(Lube oil filter—cylinder block).
Instalt the filter.

{Install the filter)

(Lube oil filter—cylinder block)

28

l.ube il Cooler

Install the oil cocler assembly to the oil
cooler mount.

(Install the elbow of the Lube oil pipe filter
and union Lube oil pipe to the filter in
advance. )

1718184 TNE D11 Cooler assembly)

30

Cocling Water
Pipe

Install the cooling water piping
(sea water pump—Lube otl cooter).

AGA5023 92055P




Na

Iterm

Procedure

Tool&
Caution

Hlustration

Install the cooling water piping
{LO cooler-Marine gear cooler).
Install the cooling water piping
{Marins gear cooler-intercooler).
Install the cooling weater piping
(intercooler-fresh water cooler).
[nstall the cooling water piping

{lube oif cooler-fresh water cooler).

Do not hend
the piping.

L..G. cooler

Clutch cooler

L.0. cooler

3

Engine Lift
Fixture

Install the engine [ift fixture..

Install the engine lift fixture

AOAS5023 92055P
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ftemn

Procedure

Tool&

Caution IHustration

32 | Wire Harness

Install the wire harness {(engine side):

Note -

7)Beware of the heated area of the
exhaust and bend pipes as well as
the moving parts when wiring.

2}Refer to the electircal wiring
diagram and ensure correct terminal
connections.

Install the remote control cable support
mount. {To be installed to the installation
seat at the top of the side cover on the
operation side of the block.)

Install the Marine gear remote control cabld
mount.

4

CYL.BLOCK

&
FIX TO ) \
MARINE GEAR .€\ 2D
FLYWHEEL

%

HOUSING
o

=

a3/
o]

A

Sy v

oy

o %
SUCTION MANIFOLD

(o

LUBE O!L COOLER

e

(@
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Tool&
Caution

No ltem Procedure 1llustration

“@7To be installed

@on the hutl.

8

To starting
motor
g ot

@ From hattery

! for 6CX-ETE
: Ne dia. color Note Na dia. color Note
6] 5 White Starting motor "s” |18 0.85 White,Black fow meter " "
| ; Yellow, gy Yellow, - "
| ) 0.85 White L0 "SW ] 0.85 Green Clutch LO"SW
3 0, 85 White,Blue | CW temp. "SwW~ 12 0,85 Green LCfilter " SW”
@ 0.85 |White,Red |CW level SW~ @l o8 | Yellow L0 gress. meter
® 0,85 Blue,Black |generator”L” @ 0,85 Green,Black 90'351 meter
© 5 Red Starting motor "B~ I8 0.85 Green,Red |WAIT "SW~
@ 0.85 Black (&) L1 5 Black ]
‘ Tachmeter
& 0. 85 Blue,Red "PrortGr 1% 0.85 Black =]
@ 5 Red ®

33 | Direct Install the rubber block flange ring to
Coupling of the flywheel.

Reduction and| Install the rubber block flange to the
Reversing input shaft joint of the reduction

Gear reversing gears.

Apply silicon oil to the rubber block, iift
the reduction reversing gear {assembly)
level, and insert it into the ring for
direct coupling.

Install the reduction clutch
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ltem

Procedure

Tool&
Caution

IHlustration

34

Fuel Pump

Install the fuel pump mount to the eylinder
block.
{Axial deviation TIR within 0.3; deviation
angle within 30 degrees)
(T!R:Total Indicator Reading)
Install the fuel injection pump.
Install the iube gif piping
{cylinder block—fuel pump).
CAUTION:

(Do not overtighten the block or it
may crack.)

Union
tightening 0.5— 1kgf-m
torque

Timer and Flexible coupling

Fuel pump mount

Assemble

Titting the Lube oil pipe
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ltem

Procedure

Caution

Tool& Hlustration

35

Fust Injection
Valve and
Pipe

Put in the protector snd adiabatic material
and install the fuel injection valve to the
cylinder head.

Fuel valve
retainer
tightening
torque

+0.2
3.2 kgf-m

Note

1)Provisionally tighten the fuel injection
pipe joint until it contacts with the fuel
valve seat to a tightening torque of
2.5-3.0kg-m. Then, the fue! injection
valve and the fuel injection pipe joint.
2} Apply molybdenum disulfide to both
the outside and the inside
circumfarances of the protector before
inserting it.

Install the fuel injection pipe.

Tightening

torQue 3. bkgf-m

Install the fuel return pipe.
Install the rocker arm case.

Fuel injection velve

Packing

Hear insulator

. Protector

®
%

36

Exhaust
manifold

Install the exhaust manifold.

»

Install the exhaust manifold.

37

Viscous
damper

Install the viscous damper.

Viscous damper

ADA5023 92065P




Tool&

1)The installation range of the rocker
arm shaft mount is 180 degrees.
If the mount is installed in raverse,

(See frg. at the right.)
2)Check the performance of the intake/
exhaust valve.

the valve head position will be varisd.

Fit the push rod to the dent in the tappet.

Adjust the bridge valve head adjust bolt,
and tighten the set nut.

Bridge valve head

clearance

Intake Q. 28mm
Exhaust 0. 4mm
Tightening torque 2, Okgf-m

Install the intake/exhaust rocker arm
(assembly).

Valve arm M8 bolt *0.3
_]__Ah‘SSY, 2.6 kgf-m
ightening
Torgue M10 balt 4J—r0' skgf-m

Note

When repiacing the valve guide, note
that the guide fs lightly calked to
the head.

(Assemble the push rod, adjust the
intake! exhaust valve head
clearance, and install the rocker arm
assembly.)

Na Itern Procedure Caution Illustration
38 | Intake/ Install the valve bridge.

Exhaust

Rocker Arm Note

(Assembly)

“widan” S

Adjust the bridge valve head

Assemble the push rod

Assemble the rocker arm a’'ssy

Adjust the valve clearlance

AGAL023 92065P




Na [tem

Procedure

Tool&

Caution Ilustration

39 | Cooling Water
Pipe
{(Fresh Water)

Install the piping between the exhaust
manifald and the fresh water tank.

Install the piping between the head and the

fresh water cooler.

12

40 | Fuel Piping

and the fiiter.

the injection pump.

Instal! the feed pump inlet piping.

Install the piping between the feed pump

Instali the piping between the filter and

ADASD23 9206SP




Instail the alternator mount to the gear

case.

Tightening

torque 8—Okgf-m

(Adjust the clearance between the

alternator and the mount to 0.05—0.15mm by

the adjust shims and tighten.)

Adjustment Procedures .

1)Install one end of the adjuster to the

fresh water cooler side.

2)Install the other end of the adjuster to

the alternator tentatively.
3)Adjust the pulley with the shims.

4)install the V-belts (2pcs.) and adjust

the tension with the adjuster.

Flexion

distance 10mm

No. Item Procedure cgouc’t'ifn [Hlustration
41 | Fuel return Install the fuel return piping.
piping
Fuel return piping
42 | Switches of Install the switches of meters. Parts name Location
meters (D' | Hydraulic switch {0.5kg/cnl} Cylinder block

(@1} Hydraulic switch Reduction reversing gears
@ | Dumper {PT 1/4 parallel extension) | Lube oil (lube oil filter—oil housing)
@ | Dumper {PT 1/3 parallel extension) | L ube oil (lube oil filter—oil housing)
(B | Dumper {PT 174 vertical extension) | Reduction reversing gesrs
{6 | Relay wire
(1) | Tachometer sensor Flywheel housing
& | Float switch Fresh water cooler
(@ | Suction pressure sensor Intake manifold
{l) | Temperature sensor Lube oil cooler
{D | Thermo-switch (100°C) {cé)gi'::gs:v:r::;\m)‘l’g—i_uba oil cooler)
% | Lube oil sender unit e PRy — Flywhes! housing)
4 | Cooling water sender unit et manfiia—L ubs oil cooler)
{3 | Packing (¢ 12} Exhaust manifold
@ | Packing {¢18) Flywheel housing
0% | Seal washer Fresh water cocler
@ | Hydraulic switch Lube cil filter
% | Amplifier

43 | Alternator Install the alternator. Bolt{M10%20)

? Bolt(M10x40)

Tightening

Bolt(M12x120

torque i .

Bkgm Adjust Vs
Cover 7
N

belt{ A-40}

Alternator

AOASL023 92065P
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Tool&

Exhaust bend
and
Turbocharger

Install the turbocherger. (Instaliing the
turbochager body}

Install the turbocharger cover. {Instelling
the insulator)

Install the lube oil pipe to the turbocharger.
{Inlet pipe, Outlet pipe}

Install the cooling water pipe.

Instal! the exhaust bend.

Mo Itern Procedure Caution Hiustration
44 | Fresh water Instali the fresh water air venting pipe.
air venting
pipe
CFW Cooler
45 ; Exhaust Install the turbocharger mount to the
i manifold. exhaust manifoid.

install the turbocharger cover

Install the lube oil pipe

ADASD23 92065P




Na Item Procedure CTacLDtligzn (llustration
46 | Clutch Install the clamp bracket.

Remote @ % @

Control and ¢ o n

Bracket

~|\ P ]
Switting valve
Clamp bracket %

47 | Intercooler Install the intercooler.

and Intake Install the intake Connecting pipe. (Ducts

Connecting A.B) m Duct A

Pipe *

duct A C‘E
£ @‘%

48 | V-belt cover Install the V-belt cover.

ADAS5023 92065P




Toolé& .
Na. [tem Procedure Caution f{Hustration

49 | Fuel filter Install the fuel filter sssembly. m

Fuel filter

50 | Drain Pipe Draining the cyl. block
{install the vinyl pipe.)
Fresh water pump

{install the vinyl pipe.)

Sea water pump Fresh water

{install the vinyl pipe.) thermostat
Sub tank N

(install the vinyl pipe.) [ Fresh water pump

Fresh water thermostat U

for cyl, block

Sub tank
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3. Inspection and Servicing of Major Engine Parts

Preparations

{11Clean all parts completely to remove dust,
carbon, oil, scale, etc.

(2)Blow compressed air through oil holes to
remove dust and check that there’'s no packing
in the oil holes.

{(3)Remove carbon from the cylinder head,
intake/exhaust valve, etc. Take care not to
damage these parts when removing the
carbon.

{4}Put in order the parts that have a definite
combination.

{Standard for Replacing (Repairing) Parts|—
Measure each part and check it according to the
respective inspection procedures. [If the part is
defective or exceeds the wear limit, replace it.
Alsc replace any part which is expected to
exceed the wear Iimit by the next inspection
even if it is within the wear limit now.

3-1. Cylinder Head

The 3—cylinder integrated type cylinder head has cutstanding durability and high rigidity.
The unique Yanmar intake port and intake valve in the cylinder head give superb combustion performance.

3-1-1 Inspection of Cylinder Head

{(11Distortion of Combustion Surface
Distortion causes head gasket breakage and
compression leakage. Check and repair as
follows:

(DClean the cylinder head face.

@Place a straight edge along each of the four

sides and each diagonal. Measure the ! L~
clearance between the straight edge and — =
. . . ()
combustion surface with the thickness gauge. " . °
(mm) / l
Standard Allowable o ) 0
dimension limit b : . i N
Distortion of D
cylinder head 0.05 0.15 == = ; o
* When the clearance deviates from the Measure the combustion side
allowable limit, either repair or replace the

part.
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(2)Color Check of Combustion Surface

e Remove the fuel valve and intake/exhaust
vatves.

¢ Clean the combustion surface and check for
the discoloration and distortion.

* Check for any cracks with the dyeing flaw
detection agent {color check).

(Color check)

(3 Intake/Exhaust Valve Seat

e Stellite is welded to the valve seat t o boost
wear—resistant characteristics. Check the seat
surface. If the width is toc large, or the
surface is to0 coarse, repair.

Intake 120°
Seat deg.
Exhaust g0°
(mm)
intake 1.73
Seat width
Exhaust 2.12

Valve Seat Repair Procedures: :

* Repair the surface roughness of the seat with (Seat width measurement)
the seat grinder. Seat repair angle, Stellite
weld, Seat width measurement

Intake side grinder +------- Angle 30 degrees
Exhaust side grinder ----- Angle 45 degrees
» The vaive seat width is extended after use.
Grind the seat surface with the 70-degree 9
grinder, and finish the seat surface to the Intake 30°
standard dimension with the 1b—degree
grinder. Exhaust 45°
Note: \

Before repairing the seat surface be sure to
check the clearance between the valve and valve
guide. If the clearance exceeds the limit, 70
replace the valve or valve guide first.

Seat width

Seat Stellite weld

{Seat repair angle)
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¢ Knead the valve compound with oil, and lap
the valve with the compound.
e Lap the valve with only oil for finishing.

Note:

After the valve seat repair is completed, clean
the valve and cylinder head completely with gas
oil to remove valve compound and grinding
powder.

3-1-2 Intake/Exhaust Valve and Valve Guide

Valve seat
grinder

{1)Measure the clearance between the
intake/exhaust valve stem and valve guide. [f
the clearance exceeds the limit, replace the
valve and valve guide.
(mm)
Standard :
dimension Standard Max.
- clearance allowable |Limit
dia Dimensional clearance
" | tolerance
® Stem out- —882? 7.9
ide dia. -0. :
§ oeedE g 0.035~0.062 0.2
c |Valve guide 0 81
~ | inside dia. +0.015 )
5 Steém(;)ut- —U.Ugg 79
= i ia. -0.0 ’
&  swdeda | g 0.040~0.067 0.2 ]
=< |Valve guide 0 8.1
W inside dia. +0.015 :
Note.
The valve stem seal is assembled to the
intake/exhaust valve guide. If this is removed
once, this can’'t be reused. In such cases,
replace the part.
{2)The intake and exhaust valves have a similar
shape. Do not mistake the one for the other;
® |[ntake valve has " 8" mark, while the exhaust
valve has " E" mark.
* Inside of the intake port is cut for the intake
valve.
(3)Valve Sink
After a long use and valve lapping several
times, the valve sinks and the combustion
performance drops. Measure the valve sink,
and replace the valve and seat if the sink is
excessive.
(mm)
. Standard Allowable
Valve sink dimension limit
Intake 0.2+0.1 0.9
Exhaust 0.2+0.1 0.9
ADASD23 G206SF — 34 —
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valve guide

(Stem seal)
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Cut point for intake point
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3-1-3 Valve Spring

(1)Inspection of Valve Spring Right angle gage

* Check for any flaws or corrosion in the spring. \ Side falt

* Measure the free length of the spring. ~

¢ Measure the side fall{to the right angle)} of the

spring.
* Measure the spring strength if the tester is
avatlable.
{(mm)
Standard Allowable ——
dimension limit S S S S S

Side fall -~ 1.3 _ Flat gage

Free length 50 49
Compression L

(at lmm compression) 2.753 kg

Cam shaft
@ @ a0

3-1-4 Installation of Cylinder Head Gear | 13 Q ® O ® O @ [rw
Tighten the head bolts to the specified o)) 5) @ @
tightening torque according to the tightening Q) ) ®
order. Take care not to distort the cylinder Fo.P -

head. -Pump side

Tightening Procedures:

* Apply tube oil to the threads and seat face of
the bolts.

¢ Tighten the bolts 4 times in the tightening order.

kgf-m
st time 2nd time | 3rd time
Tightening : @
torque - 12+£0.25 1805 : 2505

3-1-5 Measurement of Top Clearance
(1)Measuring Procedures

® Place 3 pcs. of quality fuse (¢1.5, 10mm P \\—/
length) on the piston head. 9

* |nstall the head gasket and cylinder head and d
tighten the bolts to the specified tightening
forque.

® Turn the crank (in the operational direction)

to depress the fuse.
® Take out the fuse, measure the depression and

obtain the average value of the three fuses. >~
{(mm) 3/\0 Fuse
Top clearance 0.95%+0.09 ZaS\

{How to Place the Fuse)
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(Caution):

The thickness of the standard head gasket is
1.5mm. The following gasket is also available
for adjustment use.

yFuel injection valve

Top clearance

Gasket
Cylinder head

Cylinder liner

Thickness Part code ID mark
f.4mm 127685—-01340 14
Piston
1.5mm 12769501350 15
1.6mm 127695—-01360 16

3-1-6 Intake/Exhaust Valve and Rocker
Arm Mount
(1}Inspection of Rocker Arm and Mount
* Blow compressed air through the oil hole.
* Repair or replace the damaged or worn part.
Measuring the rocker arm bush and rocker
arm shaft clearance

{(mm)

Standard
dimension

Shaftoutside |19 95719980 19.50

Busg.i”Side 200 ~20.021 20.083

...Ia- -
Qil ¢clearance 0.020~0.054 0.15
3-1-7 Adjustment of Intake/Exhaust {Measuring the
Valve Clearance valve arm bush)

Check the clearance every 300 hours operation

and on disassembly and reassembly, and adjust

when necessary.

a)Adjust while the engine is cool.

b)yMove the piston to the top dead center of the
combustion stroke.

¢)Loosen the valve arm adjust screw and nut,
and the adjust screw and the nut at the bridge
side.

d)Press down the valve arm lightly and turn the
adjust screw of the valve head ( at bridge
side}. Tighten it until there is no clearance
with the valve head. (Fig. A)

e)lLock the adjust screw when the valve head
clearance is zero.

fYAdjust the clearance between the valve arm
and bridge to the specified value, and lock the
adjust screw. {(Fig.B)

g)When the timing gear is disassembled, be
sure to check the opening and closing angles
for both the intake and exhaust valves. (To
check the opening and closing angles, turn the
flywheel and read the scale on the flywheel
according to the movement of the push rods.

Make the ciearance

Zerc.

Clearance -
gauge A
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Exhaust=131%'5
10202

(mm }
0.25+ 0.03 Intake=
Protrusion

Valve head Intake
clearance Exhaust : 0 4% 00

{2When the timing gear is disassembled, be
sure to check the opening and closing angles
for both the intake and exhaust valve. (To
check the opening and closing angles, turn the
flywheel and read the scale on the flywheel ;
according to the movement of the push rods.) /

RN

{Valve guide protrusion)

Open b T.D.C B0° £5
Intake —
Close aB.D.C 447 =5
. Open aB.D.C 55°£5

Exhaust
' Close b T.D.C 47° £5

3-2. Piston and Piston Pin

The piston employs a aluminum alloy casting
with low thermal expansion and superior
cooling efficiency. The oval piston shape offers
smooth movement in the cylinder liner, and the
toroidat shaped combustion chamber on the
piston crown offers superb stating and
combustion performance. The piston ring
configuration consists of 3 compression rings
and 1 oil ring. The top ring groove is specially
processed to boost its wear—resistant
characteristics. Each cylinder has a cooling
nozzle to cool the inside of the piston. The piston
and liner are fitted selectively.

3-2-1 Piston _~- Piston
{1} Piston [ i .- ; ] Ring groove
s Remove the carbon on the piston head and = =7 EE - 99
. c
combustion surface. (Do not damage the g < |

piston while removing the carbon.) Check for
flaws and cracks on the combustion surface.
(Conduct color ¢checks if necessary.)

(2) Cooling Section
* Remove the lube oil sfudge from the inside of
the cocling section and clean. Cooling nozzle

(Piston shape)
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{3} Piston Outside Dia. and Ring Grooves

® Repair or replace if the piston outside
circumference and ring grooves are damaged
or worn.

¢ Measure the piston dia. at about 30 mm from
the bottom at a right angle to the piston pin.

{mm)
Standard Allowable
dimension limit
Piston skirt 109.92% £ 0.015 109.75
outside dia. : )

{Measuring piston})

Cylinder Bore Piston dia
Dimensional Dimensional
torelance Code Code torelance
¢ 110 15-930 L (O}
b ML 110 1507
$ 110 70800 M
+0.075
e} MS§ ¢ 110 40080
110 Igmo S
Piston outside dia. ID mark: (O) isonly Clearance:0.080~0.100
applicable with the use of the spare part. ldentical code fitting
(Do not use the part for reguiar dis— and
re—assembly.)
3-2-2 Piston Pin
{1} Fitting of Piston and Piston Pin
Apply lube oil to the piston pin hole and insert
the pin into the hole slowly.

Fitting of piston and piston pin (mm) ! ! | }
Piston pin outside dia. 46 18'0” W :-‘“’: ------ :""ﬂ
Piston pin hole inside 46 ~0.003 M E.-----.------_-_.,:J
dia. -0.012 ”

I
Pin-Pin hole clearance 0.003~-0.023 ' ' J
(Measuring piston pin position)
{2} Measurement of Piston Pin Qutside Dia.
Measure the outside dia. Replace if worn
beyond the limit or if there is excessive step
wear.
(mm)
Standard Allowable
dimension limit
dP'istcan pinoutside | ¢ gas 45 g77 45 95

ia. ) ) :
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3-2-3 Piston Ring

(1) Measurement of Piston Ring

Measure the width and thickness of the rings as
well as the clearance when the rings are
inserted into the ring grooves. Replace the ring
if it is worn beyound the limit.

(mm)
Ring width and Standard Standard Allowable max.
ring groove width | dimension clearance clearance
No.1 | Ring width | 3 i
Al - 0.105~0.130 0.2
ring |Ring groove; g +0.103
width +0.95
No.2 | Ring width | 2.5 i
Al . 0.075~0.105 0.2
ring [Ring groove 25 +0.080
width -~ +0.085
No.3 | Ring width | 2.5 o ) 0500.080 015
ring [Ring groove| , g +0.08 AR :
width -4 +0.040
oir | Ring widtn| & ooz 0.030~0.060 0.15
ring [Ring groove| g +0.03 VAU~ :
width +0.020

i2) Measurement of Ring's End Gap

Insert the piston ring into the cylinder liner (use
spare part) as shown in the illustration and fit
the ring closely to the piston head to measure
the end gap clearance of the ring with the
thickness gauge. Measure the clearance at
about 50 mm from the bottom of the cylinder
tiner.

(3) Replacement of Piston Rings

¢ Clean the piston groove completely before
replacing the ring. Fit the new ring with the
ring fitting/detaching tool. (Do not expand
the end gap too much.)

¢ Fit the ring with the maker’s punched mark
side up (towards the combustion surface).
(Note that there is no maker’s punched mark
on the oil ring.)

# Check that the ring moves lightly after fitting.

ADAS5023 92065P

Barrel face
{SUS nitrided)

{moving face chrcme plated)

Inner cut
Inner cut

No. 3 (whole Parkerizing)

Teper undercut

{moving face chrome plated)
O

w/coil expander

Round cut
{8US nitrided)

(Ring configuration)

Piston ring

End gap TeoY
: O \
— l-— 50mm
(mm)
End gep cloarancel _sizederd | Aloweble
Piston ring 0.25~0.45 1.5
Oil ring 0.25~0.45 1.5

J— 39_

TP

¢/
7

Fit the ring with the maker’s
punch mark side up.



Cautions for Piston Insertion

45° (1) Apply lube oil to the piston
ring and the entire area of
ring groove, and rotate the
ring.

(2) Distribute the ring end gaps
equally along the piston.
(See illustration at the left)

-
-

®l171'l : 1

s §¢7))

i L

€ 13 . . . .

R s L {3) When distributing the ring
@ = end gap positions, place the

e e - e — = end gap of the top (No. 1)
: ring at the intake side.
(Avoid the exhaust side in
-t T T order to prevent the gas
entry.)

Fitting the coil expander for the oil ring:

(1) Place the coil’s seam at the
opposite side of the ring end
gap.

(2) Use tge coil protection tube
for the ring end gap.

{4) Piston and Con. Rod Assembly

e Assemble so that the large valve recess dia.
on the piston top comes to the right and the
small valve recess dia. comes to the left when
the con. rod large end’s punched mark side is
directed towards vyou. ( Suction ‘S’ and
exhaust 'E° are respectively punched to the
large and small valve recess dia.)

® Insert the piston and con, rod assembly into
the cyliner liner with the rod’s punched mark
directed to the operation side.

Intake side

(Caution):
If the piston is assembled in reverse, the valve
interferes with the piston head during
operation.

Punchad mark
(Operation side)

(Piston and Con. Rod assembly)
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3-3. Connecting Rod

The connecting rod is made of high strength
carbon steel forged iron. The farge end is cut
slant and fitted with aluminum metal, while the
small end employs a double layered copper
alloy bush.

3-3-1 Inspection of Connecting Rod

(1) Inspection of Serration

Conduct a color check for the serrated area of
the large end (refer to P.33) to check for any
cracks.

{2) Side Clearance after Assembly

Check the side clearance when the con. rod is
assembled to the respective crank pin. Also
check for any flaws on the thrust surface of both
ends.

(mm)
Standard Allowable
dimension limit
Side gap ; 0.15~0.35 0.4

3-3-2 Crank Pin Bearing

(1) Inspection of Crank Pin Bearing

# Check for flaking, fusion, seizure and other
damage to the friction surface. |f defective,
replace the metal.

e Measure the oil clearance of the crank pin
with the Plastigauge.

Measurement by Plastigauge:

(Mifnsert the Plastigauge into the large end cap
in the crankshaft direction.

@ Tighten the cap to the specified tightening
torque.

@3 Remove the cap and measure the depressed
Plastigauge width using the measuring paper.

Cap tightening torque 23 £ 05 kgf—-m
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Standard Allowable
dimension limit
0.04~0.105 0.13

Plastigauge

(Measurement by Plastigauge)




{2} Cautions for Replacing Crank Pin Bearing

¢ Clean both the bearing face and rear face of
the bearing completely.

* The bearing should be fitted closely to the
con. rod and cap.

* When assembiing the con. rod, match up the
large end nos., apply lube oil to the bolt seat
face and tighten the bolts evenly.

3-3-3 Piston Pin Bearing

{1) inspection of Piston Pin Bearing

® Replace the bearing if it is discolored, worn
or damaged.

(mm)
Standard | Allowable
dimension limit
Piston pin bearing +0.040
inner dia. 46 40025 46.1
Qil clearance 0.028~0.052 0.07

3-4. Cylinder Sleeve

The dry sleeve employing a new material has
improved wear—resistant characteristics and
higher strength.

3-4-1 Measurement of Sleeve

Measure the inside dia. of each cylinder with
the cylinder gauge. If worn beyond the limit,
replace the sleeve.

Crank pin metal

Part code

Standard | 12769523300

(mm)

Standard Allowable

dimension limit

¢ 110738
Cylinder sleeve | s ¢”0+0.02 +0.15
inside dia. +0.0 :

¢ 110+8_01
Cylinder sleeve
roundness <0.015 0.08
Cylinder sleeve
cylindricity <0.02 0.08
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3-4-2 Insertion of Sleeve

Cylinder sleeve outside dia.

Qutside dia. and inside dia. division codes specified in black painton the
bottom side {non-operation side}

Cylinder block division

ID mark,A,B,C.or D marked on the top face
(at opearation side)

(mm)
. . ; 25
Cylinder block inside dia.| Combination Liner outside dia. d
o1
Dimensional Code %Ieaiazlace Code| DPimensional J
tolerance H H tolerance Outside dia. division
+0.023 +0.010 code stamp
114 4o ms A A $ 114 100 (Permanent ink}
+0.015 +0.003
$114 (5008 B B ¢ 114 _g 005
¢ 114 +0008 c C | o114 7008
i 0.
¢ 114 _po07 D D ¢ 114 _ggég Apply the dimensional code on
the left at the O pisition.
8 ¢ a
1 v 4
PN
3-4-3 Measurement of Projection i ‘

Measure the protrusion of the cylinder liner
flange from the block surface and check that the
following distance is ensured:

Y TN L I R

(mm) glylirllder “'--..glyﬁrlzder
Cylinder block flange 0 o o
hole depth: A 9 -0.0¢0 4
Cylinder liner flange g5 +0.050
thickness: B +0.030
Cylinder liner
protrusion: C 0.03~0.08

Types of gasket packing for top clearance adjustment

Thickness when ID punched

tightened Yanmar code mark
1.45007 127695 — 01340 14
155007 127695 — 01350 15
16500 127695 — 01360 16
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3-5. Cylinder Block

The weight of the cylinder block is reduced by
its thin structure, while the ribs are rationally
distributed internally and a wave structure is
employed for the side wall. This structure
boosts the rigidity by far and is instrumental in
preventing engine noise from spreading.

3-5-1 Inspection for Cracks

If the engine has experienced some abnormal

accidents such as freezing, falls, etc., check the

engine visually. If there may be cracks, inspect

the part by color check. If the damage can’t be

repaired, replace the part.

3-6-2 Cleaning of Oil Holes

* Clean each oil hole and ensure its continuity.

¢ Take care not to remove the blind plugs.
Dyeing Flaw Detection Agent(Color Check)
The aerosol type device, sprays the liquid by
pressing the button at the top to detect cracks
in metais that are hard to find.

3-5-3 Inspection Procedures

¢ Clean the part to be inspected with cleaning
agent.

* Spray the penetration liquid (red) for 5—10
min. (depending on the material) and wait
for a while until the liquid penetrates inside.

¢ Clean and remove the red penetration liquid
on the surface quickly.

e Spray the developing liquid (white) thinly and
evenly.

o |f there are cracks inside, the red penetration
liquid oozes out on the surface.

(Refer to the operation manual of the
manufacturer before use.)

3-6. Crankshaft and Main Bearing
The crankshaft, made of precision forged
SCM440, has high durability with the use of
aluminum metal for the crank pin and journals.
The dynamic imbalance is improved to reduce
vibrations. This further enhances the durability.
The front and rear seal sections, with the
optimum finish to the oil seal and the use of
special seals, are durable against seal wear
highly effective in preventing oil leakage.

A0A5023 92065P — 4 —
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{Dyeing Flaw
Detection Agent)



3-6-1 Inspection of Crankshaft

{1:1Color Check of Shaft

s Check the shaft by cleaning the crankshaft,
color check or by magnetic flaw detector. |If
there are cracks in the shaft or it is
excessively damaged, replace the shaft. If the
damage is insignificant, repair by grinding.

{(2) Distortion of Crankshaft

* Hold both ends of the crankshaft journal with
V-blocks. Turn the shaft and measure the
deviation of the center journal with t he dial
gauge to check the distortion. If the distortion
is excessive, replace the shaft.

(mm)
Standard Allowable
dimension limit
Distortion of 0.015 0.07

crankshaft

{3) Outside Dia. and Cylindricity of Pin and
Journal

e Check the pin and journal outside dia. of the
crankshaft for biased wear (cylindricity,
taper degree). When the wear is within the
tolerance, re—grind and adjust within the
limit of the outside dia. When the outside
dia. falls below the limit, replace.

(mm)
Standard Allowable
dimension limit
Shaftoutside | 71.94~71.96 71.87
ia.
Cank pin Cylindricity 0.015 0.05
¥ 4
Qil clearance | 0.04~0.105 0.13 /
Shaft outside | g5 g4~85.96 85.87
Cank . -
journal Cylindricity 0.015 0.05 T %
Qil clearance | 0.040~0.108 0.13

(Measuring Position of Outside
dia. and Cylindricity for
Crankshaft Pin and Journal)
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3-6-2 Side Clearance of Crankshaft

* Move the crankshaft to one end, place the

dial gauge to the crankshaft end

face and

measure the thrust clearance, or measure the
clearance between the standard bearing thrust
section and the crankshaft thrust face directly
If the clearance
exceeds the limit, replace the bearing with the
over—sized bearing.

with the thickness gauge.

(mm)
Standard Allowable
dimension limit
Side clearance 0.155~0.296 0.33

3-6-3 Inspection of Main Bearing
¢ Check for flaking, fusion,

damage on the contact surface.

bearing is defective. _
e Measure the bearing inside dia., crankshaft
outside dia. and oil ¢clearance. If the clearance
exceeds the limit.

Note.

seizure and other

Replace if the

Note the following points when installing the

bearing cap to cylinder block.

T he upper and lower bearings are not identical.

@A fign the oil hole positions.

(3 Assemble the bearing cap with its F mark

directed to the flywheel side.
@Tighten to the specified tightening torque.

Main bearing

tightening torque

28+ 1 kgf-m

AQA5023 2065FP

{Measure the crank shaft side clearance)




3-6-4 Crankshaft Qil Seal
e The crankshaft

both ends to prevent lube oil leakage.
the spiral seal is

flywheel side in particular,

is equipped with oil seals at

At the

used to prevent oil leakage due to the pumping

movement during operation.
In the case of the oil seal
viscous pumping movement
is applied to the lip.

of this type,
is lost
Be sure to apply engine

the
if grease

o0il to the lip before re—assembly.

0Oil seal

Part code No.

Flywhee! shaft: 105+ 135- 14

123672--01782

Dumper | TCEG - 78+ 12

124450—01800

When replacing the oil seal, check for any flaws

on the oil seal housing,
outside dia. and
press fit the seal.

apply engine oil 1o the
lip of the new oil seal and

Good
example

=

[".’;—:_:;:A: IR PRI

==

*“—}\ Spacer

Housing

Bad
example

Housing

T TS oy st
2 I..o:'.'...-.,_.-A..w-n..«...:h.---‘»-u

{Fitting of oil seal)

AQASG23 B2065P

{Qil Seal Case Installed)

Apply engine oil to the lip
betore re-assembly.

Direction of
rotation

(0il seal case and flywheel housing)

Flywheel side oil seaIJ

Engine side
Flywheel side

(Flywheel side oil seal)



3-6-b Measurement of Crankshaft Deflection
® For the direct coupling of the engine, be sure
to check the crankshaft deflection by the
deflection gauge and adjust the deflection with
in the [imit.

Deflection
(mm)
Allowable
limit
Defrection 0.0125
Defrection after
Direct Coupling 0.0250

Measurement Procedures:

® Fit the deflection gauge to the crankshaft at a
position between the crank arms of the No.l
cylinder, free from interference of rod
rotations (40mm from the middle of the
journal). Turn the engine in its operational
direction with 1 shown in the figure at the
right as the starting point and read the gauge
at 1, 2, 3, 4, andb positions shown in the
figure.

* The balance between the max. and min values
measured is the deflection value.

Defrection gauge
Yanmar part No.95540—-000150
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L
Q_U_'d (]
404L7|/U

Deflection gauge

Anti-flywheel side
Flywheel side

(Deflection gauge fittng position)

T.0. {Top dead center)
3!

5.0. (Bottorm dead center)

{Deflection gauge measuring position)




3-7. Camshaft and Cam Gear

The camshaft, equipped with the intake and
exhaust valve cams, is made of normalized
material. The cams and journals are surface
hardened and machined. The polynomial cam
with shockless curve reduces cyclical shocks
given to the valve seat, resulting in the enhanced
durability of the valve seat.

3-7-1 Camshaft and Bearing

¢ Check for distortion, journal damage, wear,
etc. of the cam shaft. When distortioin,
damage or wear is excessive, repair or
replace.

Camshaft Distortion

{mm)

Camshaft distortion
limit 0.07

® Measure the height of the cam of the cam-
shaft. If it is worn beyond the limit, replace.

Cam height dimension

{(mm)
Standard Allowable
dimension limit
Intake/exhaust
valve cam height 44 16~44 .24 435

e Check the camshaft outside dia. and journal
for flaws, wear, etc. |If the damage or wear is
excessive, replace.

Dimension of cam shaft and journal

{mm
Standard Allowable
dimension fimit
Gamshaft outside | 51 9561975 51.8
Camshaft journal
Oil clearance 0.045~0.140 0.2

e Measure the side clearance on bearing
replacement or disassembly maintenance
opportunities. If clearance exceeds the limit,
replace the gear side thrust bearing.
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(Camshaft Distortion)

lift

(Measure the cam lift)

_H

Camshaft
P8+ side clearance

-------

A\

Tightening

aut Camshaft

_EL Thrust bearing

{Camshaft side clearance)

3% Measure the clearance after tightening the nut to the
specified tightening torque (6kgf-m)



{mm)

Standard Allowable
dimension limit
Side clearance 0.10~0.25 0.35
Thickness of -
thrust bearing 6.95~7.05 ; 6.8 F ®
2 B
o z
3-7-2 Tappets
® The tappet, as shown in the fig. at the right,
is rotated during engine operation to prevent
biased wear. Check the tappet's contact -
condition. If there is biased wear or uneven t) /
rotation, replace the tappet and repair the Offnt Oifset
cam.
{Camshaft and tappet)
Note:

() Before disassembling the cam shaft and
tappet, remember the cylinder nos. and
distinguish between intake and exhaust.

@ When the siiding surface of the tappet to the
camshaft is damaged, check the camshaft,
too.

¢ Check the outside dia. of the tappet for wear
and damage. Replace the tappet if it is
defective.

Tappets and Tappet Guides

(mm)
Standard Allowable
dimension limit
Jappetoutside | 95 939-.26.9 26.90
14. Y ) :
Cylinder block
bore 27.00~27.012 27.05
Oil clearance 0.04~0.082 0.12
3-7-3 Push Rods X7 2 9’\_}‘,&29 )
* Replace the push rod if the distortion exceeds ﬂ > o Tm
the timit. /K \ \ ,a’}//"—
A \ ! 2
{mm) ,
Standard Allowable (Insertion of tappet)
dimension fimit
Distortion of
oush rod 0.03 0.1
Length of .
push rod 289.5~200.5
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3-8. Timing Gear

The helical gear is used for the timing gear.
The gear teeth are hardened and polished for
higher durability and lower noise.

3-8-1 Inspection of Gears
* Inspect the gear face and tooth flank. If there
is flaw or wear, replace the gear.

* Measure the backlash of each gear. If the
backlash exceeds the limit, replace the
working gears as a set.

Backlash

(mm)
Standard Allowable
dimension limit
Backlash of
each gear 0.08~0.16 0.3
Note:

Improper backlash not only causes noise, wear,
scoring, etc. but alsc engine malfunction due to
improper valve or fuel injection timing.

* Replace the bush inside dia. and the mount of
the idle gear.

Bush and shaft outside dia. of idle gear

(mm)
Standard Allowable
dimension limit
Shaftoutside | 50 9550.975 | 509
ldle gear | FuSh inside | g1 0051025 | 51.05
Qil clearance 0.025~0.075 0.12
Shaftoutside | 51 95051975 |  51.80
ldle gear e
(Balancer | Bush inside | 55 03052085 | 52.1 cw.p.
idle gear) : gear
0il clearance 0.065~-0.105 0.15

3-8-2 Timing Mark
® The timing mark "0” is punched on the side
face of each gear——timing gear & gam shaft

drive gear,

balancer drive gear.

marks on reassembly.

ADABD23 9206SP

fuel injection pump drive gear &

Check and align the

-— "] —

(Measure of backlash)

(Measuring idle gear bush

Cam gear

AR »

inside dia.)

(Gear train)

idle gear



3-9. Lube Qil System

Engine parts are lubricated by the forced
iubrication system using the gear pump as
shown in the lubrication diagram. The
hydraulic switch of the system monitors the
lube oil condition and warns of any abnormal
condition by sounding the alarm bell and
turning on the oi! tamp when the lube oil
pressure falls below 1kgf/ e,

4-9-1 Lube Oil Diagram

Thermastat
I T L.ube 0il cooler
f By-pass
Qil garally { T
[ R o By-pass
8 Lube oil filter valve !
Y h 3 h b S g (1.5%g/ enf )
- o> -IKg/ ¢ T
J . Cam Idle gear Fuel oil Cooling ‘ ‘ C;;:.Jger
ourna shaft shaft pump nozzle 54+0.5kg/ orf
{When .
| 7500-pm ) Lube oil .
Vé;lve filter -
Crank pin

arm Pisten
baft - Safety |
valve

Lube oil pump (10kg/ el )

F T T

0Oil pan

4-9-2 Inspection of Parts

(1) Lube Oil Pump

The gear pump usually has no wear. However,
when it seizes for to some reason, when the oil
pressure can’'t be raised satisfactorily in spite
of the adjustment by the pressure adjust valve,
or when the drive shaft (gear) does not turn
smoothly, replace the pump as an assembly.
Do not disassemble the pump whenever
possible. When the reassembly is improper, the
pump will seize. If dis— and re—assembly of the : -
pump are unavoidable, follow the service {Lube oil pump)
standard below.
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Lube oil pump
YANMAR code
127695—-32000

Engine revolution
2700rpm

pump revolution
2202rpm

Capacity
6978 ¢ /h

clearance: 0.015-0.058(dia.)

clearance: 0.08-0.14(dia.)

=)

clearance: 0.025-0.075(dia.)

‘Ie,j 22

clearance: 0.015-0.058(dia.)

clearance; 0.025-0.075(dia.)

| VA

knock it for loose

I\ clesrance: 0.015-0.058(dis.)

—

clearance: 0.08-0.14(dia.)

A0A5023 G206SP




(2) Qil Filter

The oil filter uses high performance filtration
paper. The lube oil enters into the filter from
the outside circumference and goes out from the
middle of the filter. The oil filter is equipped
with an escape valve to prevent lube oil shortage
on the filter element from clogging. If the
element clogs during operation, the warning
lamp on the instrument pane! flickers.

Replacementof Filter Element:

50 hrs. after installation
and every 500 hrs.
opeartion thereafter

Replace of
Filter Element

Note:

(DUse the accessory standard tool to fit and
remove the filter element. )

@Spare filter elements are provided.

@ When replacing the elernent, check the used
element for any trapped foreign matter.

@ When fitting the element, confirm that the
rubber packing is not disaligned.

6— ¢ 8 shaft
$96.4") /

Qit Cooler # 66 S/
The multi—tubultar type oil cooler cools lube oil 1—12UNF—2B_D ; -
flowing on the exterior of the tubes with ~ /2& o
seawater circulating inside the tubes. The oil T
cooler prevens the lube oil temperature from s \\Cmer
being raised and thus extends the service life of : EBCking
the lube oil. 088 \\ over
When the cooler is disassembled, check the E;‘;Ti‘fg
interior of the cooler cover and tubes carefully
and remove scale and rust.
g || &
|t Element
4 Case
Set
~——_ i
$93.7

Abply permance ink for
{Element) about $t0 to facilitate

discrimination,

Relief valve opening 1.8%0. 2kgf “em
pressure:
Filteration area: 4500cnt

Filteration performance:: 2( i
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(3) Lube Oil Pressure Control Valve

The pressure of the pressure control valve is set
at the level at which lube oil is press—fed to each
lube oil system constantly at a definite
pressure. When the pressure gauge on the
instrument panel shows a pressure lower than
the standard pressure, excessive oil clearance
due to wear of bearings of lube oil systems or
the decline of the pressure control valve spring
are possible. In such cases, re—set the pressure
at the specified level. If the pressure does rise
but only sporadically ( stick slip ),
malfunctioning of the pressure control valve is
possible. Check and adjust the valve,

Note:

(CWhen the lube oil pressure is lower than the
standard pressure, first check that there is no
oif leakage from the parts. Then re—set the
pressure of the pressure control valve while
reading the pressure gauge.

(@ Increase or decrease the number of the
pressure adjust plates to adjust the pressure. @

Control valve

Pressure adjust plate code 123672—-34350

Standard lube oil pressure 4.5~5.5 kgf/cm?

{4) Lube Oil Pressure Control Valve for Turbine
The pressure control valve to adjust the lube oil
pressure of the turbine is installed on the oil
filter mount.

Adjust the pressure using the shims to 2—2.bkgf
at rated revolutions.

Do not raise the lube oil pressure too high.
This will increase the lube oil consumption.
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3-10. Cooling Water System

The constant high temperature fresh water
cooling system is employed to cool the cylinder
and cylinder head {with circulating seawater to
cool the fresh water). In this system, the
cooling water temperature is Kept constant
irrespective of the engine load. This way,
clearance between the piston and liner can be
kept small and there is less thermal distortion
of the liner. Combined with the appropriate
ring configuration, the lube oil consumption is
small and there is no fear of "oil up’.

3-10-1 Cooling Water System Diagram

Lube oil cooter
inlet for sea water

Kingston cock

Cooling water pump

Qut it for sea water
(sea waler)

! v v I’ ; 3
Fresh water cooler i) — VA RDbtles
E; p— .

- e XL ST 71 " Turbo

-— 4

i1

r?

Fuel injection pump é

3-10-2 Sea water Cooling System

(1) Sea water Pump

If the cooling water discharge velume becomes

small, or water leaks from the drain pipe or the

joint surface, check the pump.

(MRubber Impelier

» Remove the side cover and pull out the
impeller. If the impeller or the body is
damaged, replace the part.

Part code No. 127695-42010

{Check the rubber impeller)
ADA5023 92065FP - 56 —



@Wear Plate

* Bemove the wear plate to check. |If step-wear
is noted on the side face, reverse the wear
piate to re—use if.

@Pump Housing

¢ |f the wear or damage of the housing interior
or impeller's moving face is excessive,
replace.

@Mechanical Sea!

o If water leakage from the drain pipe
increases, replace the mechanical seal.

Part code No. 128620—42060

B Reassembly of Sea water Pump

e Before assembly, apply oil to the shaft spline,
both ends of impetler and impeller exterior
surface and grease to the seal lip and bearing.

® Ensure the correct impeller blade direction
when assembling the impeller to the body.
(Impeller installation direction)

¢ Replace the O-ring an the joint surface.

* Apply seal agent ( equivalent to
THREEBOND No.4) to the whole area of the
packing surface.

(2}JAnti-Corrosion Zinc

The anti—corrosion zinc is installed to the
seawater cooling system to prevent corrosion.
Check the zinc on a periodic basis. Replace
every B00 hrs. or when more than half is
corroded.

{Caution):
To check the zinc, rernove corrosion with a wire
brush.

ADA5023 92065P —
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Mechanical seal

oog.

{Mechanical seal)

direction of rotation

(Ensure the correct
impeller blade direction)

Anti-corrosion zinc fitting positions

Lube 0il cooler

1 each for inlet and

outlet

2 each for inlet and
Fresh water cooler outlet
Air cooler 6 pcs




3-10-3 Fresh Water Cooling System

Water leakage must be checked carefully
because of the circulating water system. |f
consumption of fresh water in the sub—tank
increases, check the joints for water leakage.

(1)Fresh Water Pump

The centrifugal pump is used for the fresh
water pump. If water leaks from the drain
pipe, disassemble the pump to check and
maintain.

(DMechanical Seal

When the water leakage from the drain pipe s
large, replace the mechanical seal. Remove the
button body, remove the impeller and remove
and replace the mechanical seal.

Fresh water pump mechanical seal:

Part code No. 124250—42350

{2}Fresh Water Cooler

Seawater passing inside the tube cools the

temperature of fresh water flowing on the

exterior of the tube. The thermostat in the

fresh water circuit keeps the fresh water

temperature at a proper level constantly.

Should fresh water be lacking, the water level

alarm device installed at the upper part of the

fresh water tank senses the condition and gives

the alarm by buzzer and lamp. Fresh water

cooler Exhaust passage

{lnspection of Fresh Water Cooler

¢ Scale and rust inside the tube lowers the
cooling efficiency. Disassemble to check
and remove the contamination wusing
‘UNICON 146",

® Scale and rust also develop cutside the tube,
resulting in the drop of cooling efficiency. Be
sure to apply anti-corrosion agent.

e |f freezing is expected in winter, pour in
anti—freeze agent.

Puller tool

(for press-
fitting type)

Fresh
cooler

water

p——— Exhaust
passage

=1,
E e

BITRN M

T
%95 water

ey =

I
L

Fresh water Cooler core
cutlet

Fresh water =Cutside the tube 1400g/h

Sea water  =|pside the tube 10500¢/h

Heat exchange area: 1.8
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{3)Pressurizing Cap

& When dust deposits on the pressurizing cap, it
can't be closed completely and water q'ty will
decrease. Check the cap and remove dust and
scale.

e |t is dangerous to remove the cap during
operation or soon after stopping the engine.
Hot steam may spurt out. |f the cap must
still be removed, lossen the cap slowly
covering it with ¢loth.

(4)Thermostat

* The thermostat Keeps the temperature of the
cooling water (fresh water) at a constant level
in the constant hight temperature cooling
system.

* The thermostat is installed to the outlet of the
fresh water tank.

Inspection of Thermostat

e Put the thermostat in a container of water.
Heat the water and measure the temperature
by thermometer. The valve should start
to open at the specified valve opening
temperature and is fully opened at the valve
fully open temperature. If the timing deviates
excessively or the thermostat is damaged,
replace.

Replacement interval:

Replace after one year or every 2000hrs. Operation

(5)Water Leakage Check of the Fresh Water System

(Mlnspection of Pressurizing Cap of Fresh Water
Tank

* it the accessory adapter to the cap tester.

® Operate the pump to pressurize. The cap is
normal when the gauge is within the normal
pressure range  (0.9+0.15kgf/ca) for
6 seconds. |If the pressure can’t be raised or
drops soon after being raised, degeneration,
cracks or breakage of the packing or the
decline of the spring is possible. In this case,
replace the cap as an assembly.

Note:

Thermostat

(Thermostat)
Thermostat
Thermostat valve cpen o
ternp. 71'cx2
Full-open temp. 85°C
Valve lift MTmm
Code No. 123682—-48601

If dust or scale deposits on the seal, the gauge
may indicate an abrormal valve. Wash the seal
and re—test.

ADABD23 92065P -
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@lInspection of the Fresh Water System

inspect while the engine is stiil warm.

s Supply water to the specified water level.

® Install the cap tester unit to the fresh water
tank (no adapter needed)

* Operate the pump, set the pressure at
0.9+0.15/ cnf and check the water leakage.

Note:

MDo not pressurize the system too high. This
may damage the packing of the cooling
system joint faces or hose.

@ Inspection Positionsfunder  pressurized
condition)

Hose joints and cooling water pump packings

@ When the gauge pressure drops and the
leakage position can’t be detected, leakage
from inside the cylinder head or gasket is
possible (Leakage inspection of fresh water
system by cap tester)

3-11. Fuel Oil System

The engine revolutions are transmitted by the
driving gear of the fuel pump to the cam shaft
via the timer. The feed pump activated by the
cam shaft rotations sucks fuel oil from the fuel
tank and feeds it to the fuel filter at a pressure
of about 1-2kgf/ cnf. The filtered fuel oil is sent
to the oil sump in the pump housing and is
pressurized by the plunger. The fuel oil then
flows through the injection pipe and nozzle
holder and is injected from the nozzle to each
cylinder.

3-11-1 Fuel System

/ Cap tester

(Leakage inspection of
fresh water system by cap tester)

From fuel oil tank
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{1)F uel Injection Pump

The Yanmar YPES—PS fuel injection pump is
an integrated type and the engine revolutions
are transmitted to the cam shaft of the pump
through the driving gear and advance timer.

(DSpecifications

Unit 6CX-ETE
Pianger dia. mm 13
Planger pre-stroke mm 5
Delivery valve 5
suck-back g'ty mm?/st 70
Delivery valve dia. mm 7
Cam lift mm 12
Thrust clearance mm 0~0.02
Plunger spring free
length mm b4
Plunger spring constant| kgf/mm 3.74
Detivery valve spring
free length mm 31
Delivery valve spring
constant kgf/mm 0.944

@ Feature

The injection wave damping valve is fitted
inside the delivery valve holder. This valve
prevents the cylindrical pressure from being
raised again by the injection reaction and thus
prevents secondary injection and cavitation.
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(YPES-PS type)

{On fuel discharge)

Throttle
valve

Throttla
valve

(Return after injection}



@Injection Adjustment Standard({on engine)
Adjustment Procedures:

1. Set the

initiat

rack position of the boost

compensator at R=8.5mm.
(Boost piping air pressure 0 kgf/er,

limiter
position)

released,

Reg

ulator at

Static liner diagram governor

Feul

FULL

(Adjustment range 225—1350rpm}

2. Check the limit rack position of the boost

compensator. R>15.5
boost

of the

compensator

(The piping pressure
increased:

(10.9)

(8.5))

3. Make

0 2kgf/ cnl)

the following adjustment and air
leakage check of the boost compensator piping
under the air pressure of 2kgf/ crf.

a)Adjustment of rated injection q'ty
b)Check of injection g'ty at idling condition

Rack position ( gm)

Q-

O
—

[

;@ Adjustment

;0 Q  Set

:Q Check
;. N Check

Injection volume

N : pump revolution
Pa : Boost air
pressure

A

L

A A

c)Setting of reversed ‘Angleich’ reduced 150 J00 X0 70 1000 4 1380 4
injection q'ty Pumgp revolution {rpm) N8 Nh
d)Check of injection q'ty at reversed
"Angleich’ range. )
e}Check of rev. speed to start reversed
"Angleich’
f)Check of regulation
g)Check of injection stop
h)Check of injection stop when the stop lever
is operated
Standard adjustment value
Adgé'?ment Rack scale (Prlé?%% Average injection q'ty mm/st Not uniform Note
©)] 12 1350 150 3.0 +3 at 2700rpm
A 200 15~20 +15 idling
H| 750 170% 50 —
A 1000 160% 50 —
74 12 1150 - —- Na
v 4 1400~1480 — - Nh
B (8.5) 500 140130 -
i 150 185+ 10 —

Test condition

Engine spec.

Nozzle holder

closing pressure

ass'y 727695-53100 Model 6CX-ETE

Nozzle YDLL150S33513¢ | MA X rating 405HP /2700rpm
Nozzle holder PS~SLi High idle 300 35 rpm
Nozzle valve 240Ex5kgf/cm? Low idle 400+ %0 rem

FO injection pipe

$6.35/1.8X600mm

Fuel oil

Diesel oil

ADASLD23 92065P



{4).Make the air pressure of the boost

compensator piping at 0 kgf/ca.

i}Setting of the reduced injection gq'ty of the
boost compensator

jJRaise the air pressure of the boost
compensator gradually from 0kgf/ed to
check the operation start pressure. (See the
standard value below.)
Make the air pressure of the boost
compensator piping at 0kgf/cn,

k)Setting of the increased injection qg'ty at
starting.

{5) Working Range of Boost Compensator

—_ 12

E

£

&

3]

2 8.5

x

3

o

0,1~0,2 kef/of
' } Boost air pressure
10=40 280  mmHg
AW A~ % om PP
FO Increase Fo . 2oph 1 40 SToF
- \dlgreéaseFuel pump Ass'y RUN{ . Governor Ass'y
B N : . —~ Adjust ring
. LY
N/ S Yar oy i
7N A o | o e ! Adjust bolt
) _ 154 OO
- & NP H = RS |
ot " . BE
7 )
Feed pumpm S“rlﬂ,T=10‘-15k§f—m
MI4x1.5 '
W =1 0~ -

Timmer Ass’y

(Fuel pump)
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SWIZ T=I.0~12kef -m

TS
Al
N

N
MI2x 1. % |

~

COLD START

' - ¢6.3
MI1%1.3 *
SWID, T=1.2~1 5kg { ~m
: e
1
i A L_
TR =Y
T I‘

Cancel for boost

compensator
[ 3
- L
TR

Adjust screw

Rock nut

'y /’In-_k

= I
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FO control rack
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guide lever

Fult load
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shaft for
tensicn lever



3-11-2 Fuel Filter

The fuel filter must be cleaned from time to
time. |If there is water or sediment inside the
filter, disassemble the filter, wash it in clean oil
and remove dust and rust completely. Replace
the element every 250 hours of use. Replace it,
even before this interval, if the filter interior is
contaminated or damaged.

Draining of filter Every 50 hrs. of use

Filter element Every 250 hrs. of use

Part No. of element 12769555630

3-11-3 Feed Pump (YFP—-LAD)

The fuel pump is installed remote to the fuel
tank. The fuel feed pump is installed to suck
fuel from the fuel tank and feed it to the
injection pump through the fuel filter. The feed
pump has the structure as shown in the

illustration. Through the reciprocation of the

piston, which is driven by the injection pump’s

cam, it sucks and press—feeds the fuel

automatically at the correct feed pressure.
Theoretical discharge volume: 3.04cc/rev.
Shutoff pressure: 3 £0.3 kgf/cef

{(1iCautions for Checking Feed Pump

(T)Check the airtightness of each pipe, packing

and joint. In particular, negative pressure
always works while the piston on the suction
side of the feed pump is in motion and there is
a high possibility of air entry. Check that the
airtighteness of each part in addition to that
of the suction side.

@When the manual pump is used to purge air
in the fuel system, tighten the handle
securely. If it is loose, air may be sucked in.
Cover the manual pump after use.

A0A5023 9206SP —
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L priming
| pump

Pisten
spring

=

Check valve —immm— =

Piston //ZF:.‘—
0il seal ekt

(Feed pump section)
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3-11-4 Fuel Injection Pump

The fuel injection equipment is the core part of
the diesel engine. It discharges extremely high
pressure fuel in small quantities accurately at
the optimum timing and corresponding
accurately to the engine load. The fuel injection
equipment  has an extremely precise
mechanism, so do not disassemble it if there is
no abnormality.

Note:

For disassmbly and reassembly, refer to Fuel
Injection Euipment Text No.3 of Yanmar Diesel.

(H)Inspection of Major Parts

DPlunger

® Clean the plunger well. [f there is a flaw on the
plunger lead or if the plunger malfunctions,
replace.

® Clean the plunger well, incline it by about
60 degrees as shown in the illustration and let
it slide down. The plunger should slide down
slowly and smoothly. Turn the plunger and
try this test several times. If the plunger
slides down too quickly or if it is caught half
way, repair or replace.

@:Delivery Valve

» Ciean the delivery valve well and inspect it.
If wear of the seat face or the spindle is
excessive, replace.

@Plunger Spring and Delivery Valve Spring

¢ Check the plunger spring and delivery valve
spring especially for flaws, cracks, collapse
and rust. If the spring is defective, replace.

AOAS5023 F2065P -
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3-11-6 Fuel Injection Valve
The semi-long type hole-nozzle is used with the
direct injection combustion chamber.

Nozzle specification

Semi-long type hole
nozzie

Nozzle no. YDLL160S335BO

Type

Y anmar part no. 127416-53000

Valve seat Single cone

Opening pressure 2405 kof/cm?

No of injection holes
X 5 x0.33
injection hole dia.

Injection angle 150

Valve lift 0.25mm

(1Minspection Procedures
{DCarbon Flower
Carbon flower deposits around the injection hole
lower combustion performance. Remove the
carbon and clean.
@Spray Condition
Operate the lever of the nozzle tester 1-2 times
per min. and check the spray condition.
@ Normal spray
(Fig. at the
right)

150°

¢ No sharp angle deviation
¢ Uniform atomized fuel
e No dripping after stopping

AQAE023 92065P — 87 —

Adjust screw cap

Packing
Adjustment bolt

Nozzle spring

Shaft

Nozzle holder

O-ring

Nozzle valve

ﬂ Nozzle pesitioning
knock pin
Nozzle body

Nozzle nut
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injection
valve
Ass'y




{2)Disassembly and Reassembly of Fuel
Injection Valve and Pipe Joint

(DDisassembly Procedures

a)Remove all the bonnet fixing bolts.

b)Lift the valve slowly until it contacts the valve
arm mount (A) as shown in the illustration.

c)Lift the (B) side with {A) as the fulcrum.

d)After removing the stud bolt fixing the bonnet
{C) from the installation hole, move the valve
a little to the reduction reversing gear side
and remove the valve completely.

e)Remove the fuel injection pipe, fuel return
pipe and fuel injection valve fixing nut.

f)Fit the fuel injection valve pulier tool.
(Place the foot of the support bolt on the plane
making an right angle to the fuel injection
valve.}

g)Adjust the foot length so that the puller tool
body makes a right angle to the fuel injection
valve and a distance of about 20mm is ensured
for the injection valve.

hYApply lube oil to the puller bolt and screw it
to the return oil joint bolt hole of the upper
injection valve body to remove the injection
valve body.

(@Reassembly Procedures

a)install the fuel injection valve (B).

blnstall the fuel injection pipe joint to the fuel
injection valve (B), (together with the rubber
packing (E)).

Fipe joint tightening torque 2.5 kgt/cm?

¢)Tighten the fuel injection pipe stopper nut (C)

Tightening torque 3.2 kgf/cm?

d)Tighten the fuel injection pipe cap nut (D).

Tightening torque 3.5 kaf/cm?

(Caution):

1.1f the fuel valve stopper nut (C) is tightened
first, fuel oif may feak into the lube oil.

2.1f the cap nut (D) is tightened first to the final
torque, gas may leak from the packing at the
top of the fuel valve body.

ADAS023 92065FP —

Fresh Valve arm
water support
tank —_
side “ Ciutch side
i\ Head bolt
Puller bolt Bé x 25 |
Tool body i
I~ Support
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Fuel injection value
stopper nut (C)

Fuel injection pipe
cap nut (D) Fuel
L. injection
H seat value (8)
g "0 ring(G)
0" ring{E)
Heat
P— e — insulator
(F)

Nozzle protector (A)



3-11-6 Governor

* The two—point weight centrifugal type all
speed control governor is installed inside the
governor case directly coupled with the fuel
pump case. The governor weight assembly,
driven by the pump shaft’'s end, controls the
control tever of the fuel pump to adjust the
fuel injection quantity.

e The governor control lever is linked to the
adjust handle. By operating the fuel shut—off
handle at the front, the fuel pump adjust lever
is controled to shut off fuel for stopping the
engine. Internal lubrication of the governor is
made by the governor weight through splash

(1}Inspection of Governor

The fixing wire and seal are attached to the
governor to limit engine speed and output for
protecting the engine. Do not disassemble and
adjust the governor unless it is unavoidable.
Mis—adjustment of the governor will lead to
engine fatlure.

(2)Inspect the following points when the governor

is disassembled:

lubrication

Check item

Allowance

Repair

Wear & excessive clearance of
* governor weight pin & pin hole

Within the standard clearance of

0.2mm and should move smoothly.

Replace the pin.

i Excessive clearance of governor,
- shifter & guide groove; excessive
| clearance of the engagement area

Clearance hetween the shifter and
groove must be within 0.1mm;
should move smoothly.

Replace shifter or governor
sleeve.
Replace the bush.

Thrust bearing

No seizure, discoloration, or
breakage

Replace the thrust bearing.

Free length, fall of governor
spring

Free length: Within 68mm
(Standard 65—65.5mm)
Fall angle: Within ¢ 2.8 wire dia.

Replace the governor spring.

Wear, distortion of lever shafts

No excessive clearance and
distortion

Replace the shaft.

Oil leakage to outside

No oil oozing out and leakage

Replace the packing, O-ring.

(3iFeatures

(DReversed Angleich Mechanism

The CX models empoloys the high pressure fuel
injection pump to match with its high output
structure. When using the high pressure pump,
however, the injection q’ty at the equalized rack
condition tends to decrease according to the rise
of engine speed. Accordingly, a larger capacity
pump is used., (See the fig. below) The use

equalized rack condition (NQ mechanism)

e
ﬁs%:\

\ rating

Fuel oil volume Q

R

— N (7 pm}

AU0A5023 92068P _
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of a large capacity pump, however, gives
over—torque and adverse exhaust color due to
excessive injection gq'ty during medium speed
high load operation. To prevent this and to
control fuel injection g'ty at the medium high
load operation to the proper level, the reversed
Angleich mechanism is used for the governor.

Reversed angleich mechanism

Reversed anglich control /1350,,,,.

boost
. _~... compensator
control

»

=
= -
I Il

—» Rack position R
[ -]
A A

-] -
1

T ™

500 1000 1500
—» Pump revolution N {rpm)
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™~ Damper spring ﬁ

Damper spring

. Purpose of Equipment

T prevent engine stoppage on
shape engine speed reduction.

. Adjustment Procedures

(DLoocsen the damper spring
body.

2 Adjust the speed to
45050rpm.

@Screw in the damper spring
body slowly to the point where
the governor lever ispressed to
increase revolutions.

Loosen the body by 1/2 turn
from this point and lock it.
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»
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3-11-7 Timer and Drive Shaft Joint
NTimer
(DCautions for Reassembly
1. Use new oil seals and O-rings.
2. Check the spring for rust, flaws and
degeneration.
3. Check the roller and bush for wear and
cracks.
4. Tighten the bolts according to the following

diagram.

SW2, T -La~tkg [ -m

e

Advance angle (deg)

Time type SE {CX-3EA)
Max. advance angle 3 degrees

500~ 1000
0i1 supply to timer 450cc

TN el Bl
Nol eyl. FiC
Enclose the lube oil 450 cc

{TIMER mechanism}

n @ (000
PUMP revolution {rpm)

Rrimary injection SWIL T =4~k F -
point (FID) = T

~

- SWILE =17~Mgl m
ATSWILT 665kl -m

SWW. T -6~6.5kg{ - m

{2) Drive Shaft Joint
(MCautions for Reassembly

1. Do not forget to reassemble spacers and

washers.

2. Check the adjust plate for distortion and

damage.

3. Tighten the bolts according to the above

diagram.

ADAS5023 92065P
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3-11-8 Boost Compensator

The boost compensator, installed to the
injection pump of the turbocharger engine
models, links the fuel increase/decrease rack

of the fuel pump with the exhaust pressure
detection equipment. It optimizes fuel injection
and combustion according to the air volume
inside the cylinder for complete combustion and
higher output. .

{1} Performance

without boost compensator with beoost compensator

R [o——ime. Rack position and Boost Pressure
3 P Linear Diagram when Engine Speed
Rz

€ J @ is Raised Graduatly

1] et
E — ' E
Ri = AY @
é R : T hEY £
g ' ; 2
% ’ K \ Ps @

: L AN VNS

Ro - )

l I~
o

Ne e N
ldle Boost Pressure Linear Diagram

at Quick Acceieration
£ngine revolution (rpm}

MDThe solid line shows the rack’s moving
distance and the turbocharger boost pressure
when the engine speed is raised gradually.

@When the regulator handle is raised quickly
from the idling position {NQ) to the (N1)
postion, the rack moves from RO to R2 to
attain the engine speed, (N1}, and injects a
large quantity of fuel. The supply of air,
however, is inadequate due to the follow—up
delay of the turbocharger (i.e., insufficient
boost pressure), and the exhaust turns black.

@ The boost compensator keeps the advancing
rack position at R2 at the boost pressure of
PB for limiting the boost pressure during
quick acceleration, (PA), below the rack
position R3.

@In engines with the boost compensator,
injection quantity only in the range of rack
positions R2 — R3 (shawdowed area) is
limited and thus black exhaust is controlled.
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{2y Equipment

When the regulator handle is operated quickly
for acceleration, the control rack moves to
the fuel increase side and touches the boost
compensator lever (A) to limit the rack’s
stroke. This position is the point where about
75% of the max. injection is obtained. (Fine
adjustment is possible by the adjust screw.)

Ciaphragm Charging
pressure
Boost conpensator
lever
oy
center
. -]
decrease increase
Adjust screw
Shim Shim
Control rack {Set pressure) (Stroke)

When the turbocharger catches up the engine
speed and the boost pressure is raised, the
diaphragm is pressed by the charging pressure,
causing the boost compensator’s lever to move
to turn the contrel rack to the fuel increase side:
max. injection quantity is obtained.

Diaphragm

Boost compensator
lever

center
decrease  ncrease

=N

LI

] )
1
1
i Shim
Centrol rack l‘ 'l

Charging
pressure

|

Adjust screw

Shim

(Set pressure)

AOQAS023 92065FP
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3-13. Electrical Equipment

3-13-1 Starting motor

Type 03504620270
Pat No. 127675-77010
{Nominal output 4k W
iCircuit voltage 12V
Rating 30sec

Rev. reduction

Clockwise {viewd from pinion)

Circuit system Earth
Clutch type Rolier clutch
No. of teeth 11 Tip dia. ¢ 49.64
Module 3 Pich circle dia. 47
Pressure angle 14.5° Tooth height 6.47
s Amount of
‘£ (addendum 0.82 Tooth width 16
o modification
Displacement
Hardness HRC %7~65 |over on two 14.32£0.03
teeth
|Weight 9.3+0.5kg

Starter yoke: Black facing film
Engage yoke: Zinc plating

Bracket: Aluminym casting surface

o~ = .
o
2l 5l Bl 2>
ool SAE JO448 127 EXTRA HEAYY DUTY (1000A-0Y}
3| 3t=
el &[5 2l = Thehde
at ele| 2o A
b ) i PO B —
s00{e0] gl 6§12 <]
- / 4
s {s0{ 5| 511 ™ it
o
0001401 4| 41 8 SN
30001 3| 3¢ sk P ~h
A ~d
1S Y
20001 20 4
22 1/ A r \‘ vhid
100
IR FilP 1 N\
0l ploiot g D N
400 800 120 1E0D 2000
(A3

ADABD23 Q206SP

1} B-terminal tightening torque

70-80kgf—m
2) Backlash of pinion gear &
ring gear
0.6-0.8

Starting motor



3-13-2 Alternator
The alternator houses a fully—transistorized
regulator. With the simple regulator wiring,
there is no fear of interference to the to the
wireless, fish finder, etc. unlike with the contact
point type regulator.

{1) Performance

Yanmar code 127875—77200
Model of alternator (SAWAFUJL) 0213—-102-0520
Battery voltage A 12
Nomal out put w 660
® Charge starting performance V/rpm |below 13.5V/1000rpm
0
é Rated cutput over 13,5V 53A/5000rom
-
{" Rev. direction Left - right
o
Puliey ¢ 76
Buiit-in regulater 1€ regulator
Stator coil iStandard/
rasistance Use timit G 0.42
Rotar coil IStandard/ o
resistance Use limit @ 12.5 (2000)
§ Slip ring Standard/ .
é’ resistance Use limit| ™™
Slip ring Standard/ __
outside dia. Use limit] ™M
£ | Length of brush Standerd/. | (brushless)
o |8 Use limit
% | = . Standard/
g = |Spring Use limit] 9 -
S
R Front (puliey side)} 6303V
T2
&=
@ | Rear {spring side) 6201
Bracket Standard/
@ front side Use limit| ™M over ¢ 62/0.1
mﬂ
Lo
5= | Bracket Standard/
EE rear side Use limit| ™M over ¢ 23.8/0.1
(2) Standard Output Characteristics (constant at 13.5V)
1
:/
a0 //
A
(A /
2 /
10—+
I B e R RS S B
{r.p.m)
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{3) Disassembly and Reassembly Procedures

Na ttem Procedure CE?Jotlig(n Mustration
I |Removing 1. Remove the cover fixing screws
Regulator (2pcs. ).(Regulator is installed on

the rear of the cover.)

2. Remove the soldering of the lead
cennecting to the regulator.

(For reassembly, solder the
connection with a 100W soldering
iron within 2 seconds. Take care
not mix up the wiring.)

—

@ | Disassembling . Loosen and remove the through
Rotor bolt. (Tightening tarque for
resssembly : 60—80kgf-cm)
Sparate the front and rear of the
bracket.

Note: Take care that the rotor
shaft (bearing journal) doss not
interfere with the other partsto
prevent damage to the shalt.

2. Wind a belt arcund the V-groove

of the pulley, hold the V-groove
over the belt with a vice and loosen
the pultey tightening nut.
(Tightening torgue for reassembly:
980-1300kgf-cm)

Nota: Do not fasten the vice too
tightly because the V-pulley may
be damaged.

A0A5023 92065P



Na. ltem

Procedure

Tool&
Caution

Itustration

@ |Removing Front

puller tool.
Remove the Woodruff key.

3. Remove the pulley with the pulley

4, Separate the front brackst from
the rotor shaft with the press.

not fall down and be damaged.

Note: Hold the rotor shaft it will

Bearing

1. Remove the bearing cover and
O-ring. (Tightening torque for
reassembly : 19-25kgf-cm.
Replace the 0-ring on every
disassembiy.)

. Pull out the bearing with the press.

@ | Separating 1. Remove the connecting lead wire
Exciting Coil with the soldering iron. (Remcve
the solder within 2 seconds.)
AOQA5023 32065P



Tool& .
No Item Procedure Caution lHlustration
2. Remocve the fixing screws (3pcs.).
(Tightening torque for reassembly:
37-50kgf-cm}

Removing

Stator

3. Separata the exciting coil.

(For reassembly, align the spigot

Remaoving the solder of the mouth
wire of the stator coil and the diode

joints to decite the lead wire
position. )

lead wire. {Remove the solder
within 2 seconds.)

2. Remove the nut of the N-terminal
and remove the stator.

ADA5023 92065P

{Tightening torque for reassembly:
19—-25kgf-cm)




Mo 1tem

Procedure

Tool &
Caution

Ilustration

® |Removing Charge
Lamp Crrcuit

—

. Remove the soldering of the lead

. Loosen the lock nut of the L-

. Loosen the lock nut of B-terminal
and remove the bolt.
{Tightening torgue for reassembly:
$9—28k gf-cm)

wire of the charge lamp circuit and
the diode lead wire.

terminal and foesen the bolt.

{Tightening torque for reassembly:
19—25k gf-cm)

Rectifier

@ [Removing 1. Remove the condensor fixing sgrew.

2. Remove the rectifier.

Loosen the lock nut of E-terminal
and remove the bolt.

(Tightening torque for reassembly:
1925k gf-cm)

AQAS5023 92065P




{4} Inspection
D e - o DRotor
' ' o i : 1. Measuring Outside Diameter

Micrometer

Gauge
e Measure the outside dia. of the rotor shaft at
the area contacting the bearing.

Replace when the outside dia. is below 24.95

¢ Measure the outside dia. of the area

contacting the rolier bearing.

Replace when the outside dia. is below 16.98

@E xciting Coil
1. Coil Resistance

Gauge Circuit tester (resister)
* Measure the resistance of the lead wire of the
exciting coil.

Resistance value § 11~12Q is the normal range.

(Extremely small resistance indicates layer
short—circuit; an infinite value indicates wire

breakage.}

2. Insulation Resistance

Gauge Megger tester

& Measure the insulation resistance between the
coil lead wire and the core

Insulation resistance should be more than 1IMQ

(Replace if the resistance is below 0.5M )

AQA5023 52065P
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@ Stator Coil
1. Coil Resistance

Gauge Circuit testor (resistor}

¢ Measure the resistance between the N—lead
wire of the stator coil and each of the other
three lead wires.

Resistance value | 0.2 (for 1 phase)

(2 phases for the measurement of U-V, V-W,
and W-U.)

2. Insulation Resistance

Gauge Megger tester

* Measure the resistance between the core and
U, Vand W.

insulation resistance should be more than TMQ

(Replace if the resistance is below 0.56M )

@Diode

Gauge Dicde checker

* Apply reverse direction voltage (100V) to the
diode and measure the leakage current.

Insulation resistance should be helow 1.5mA.

¢ Measure with tester if the checker is not
available.

Standard i Normal direction 7-10Q,
resistance ! Reverse direction Infinite

®Charge Lamp Circuit

Gauge | Circuit tester {resistor}

¢ Measure the resistance between the terminals
with a tester.

. B—L 6200
Resistance
value L-Y normal direction 7-15Q,
reverse direction Infinite
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®Regulator
Gauge Regulator checker
® Measure the adjustment voltage with the

regulator checker.

Adjustment _
voltage value 27.5-23.5V

® Use

the

circuit tester

t0  measure the

resistance between terminais if the cecker is
not available. (Use the measurement data as
reference values.)

Used 3V tester

R L F C E
Or 88 | 0 | e B0 O R et
o
E (32) | (90> ¢ ) (190) when 1.5V tester is
A o0 g9 o0 50 used
= (3K) (32} [(10K)| (80)
>
o Fl =) 1K o0 8.5
g (3K | (800} (10K )| (30}
9 C o0 (a0 o0 o0
&1 (10K ) (10K )| (10K ) (10K )
Blg| 1K | K K | K
o (2K ) | (800); (420) [{10kQ)
(7 Condenser
Gauge Condenser checker
® Measure the capacity with the condenser
checker
Resistance value : 05uF

® Use a tester for measuring resistance if the
checker is not available,

(It is normal inf the resistance is small at first
and then rises gradually up to the infinite

vatue.)
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3-14. Reduction Reversing Gears

3-14-1 Major Specifications

Forward 1st, reverse 1st gear type reduction reversing gears housing

1| Type the input/output eccentric type hydraulic multi-disc c¢lutch

2 | Model Y X-708

3 | Reduction ratio 1.52 1.96 2.50
Revolution speed

4 (Input) 2700 2700 2700
Revolution speed

5 (Output) 1776 1738 1080

6 |Direction of rolation

Input : counter clockwise,

Qutput : clock wise

7 |Reduction system

Herical gear

8 |Reversing system

Usealy enguaged

§ 1Clutch Multt wet plate type
1]

10 | Lube oi i AP Service glade CD

11 | Weight 160

12 | Lube system

Forced lubrication with Hydro pump

13 | Cooling system

Sea water multi pipe

14 |LO capacity

5/0.7

15 |Hydrouric oil pressure

28kgt/cm* £0.5 at 2700rpm

16 | Lube oil pressure

2.5kgf/em®£0.5 at 2700rpm

17 |Engine model 6CX-ETE
3-14-2 Power Transmission
Y X-708
Regular revolutions
Engine -1—3&
Reverse revolutions
Engine -@—-@—~E—~2
Input shaft
\ v CD/®
| IR

AOA5023 52065P
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{1l

Reverse clutch /‘ 3 ¢ . Forword clutch
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3-14-5 Hydraulic System

The lube oil, as shown in the hydraulic
diagram, is sucked up by the pump via the
strainer from the oil pan. The pressure is
regulated by the hydraulic pressure adjust valve
and the oil flow is switched to each clutch by the
forward/reverse switch valve. The pressure of
the remaining oil other than the oil sent to the
clutch is regulated by the lube oil pressure
adjust valve for lubricating bearings and other
parts. The gear faces and thrust bearings are
lubricated by splash system. The hydraulic oil

-

Reverse clutch

Lube oil

switched by the forward/reverse switch valve is
sent to the forward/reverse hydraulic cylinder
for each respective motion. For smooth clutch
engagement, it is possible to direct the
hydraulic oil to the slow—moving valve through
the orifice of the switch valve to cause the
pressure in the hydraulic cylinder to rise
gradually. When the switch lever is returned to
the neutral position, the hydraulic oil pressing
the slow—moving valve and hydraufic cylinder is
drained immediately to release the engagement.

Ll
g
Forward clutch
LEI-_I'I‘UHI_[:.]_._. Lute of 4k — Regulator valve
= ubrication
T =
STV
Reverse Forward LL'
e AL
1 NZ=
Oil cooler
Safety valve
. ]
_— Regulator valve

\

/

\

Qil pump
Strainer

/

3-14-6 Clutch

The clutch is the hydraulic wet type multi—disc
clutch and the spline of the forward/reverse
pinion meshes with the steel plate of the
internal circumference spline. The external
circumference of the friction plate meshes with
the internal circumference of the clutch housing.
The steel plates and friction plates are
assembled by turns and when the hydraulic
pressure is applied to the hydraulic cylinder,

AQASBD23 92065P

the steel plate and friction plate are press—fitted
to make the clutch engage for power
transmission. When hydraulic oil is drained,
the hydraulic cylinder is pressed back by the
force of the internal spring, causing the steel
plate and friction plate to be separated and
release the engagement automatically.



3-14-7 Handling of Emergency Bolt

(DStop the engine and remove the taper spring
plug (red) of the emergency bolt on the clutch
rear cover.

@Turn the flywheel and stop it where the
emergency bolt installed to the hydraulic
cylinder can be seen through the bolt hole.

®insert the hexagon wrench (accessory tool for
use of the emergency bolt) into the hole
and tighten the emergency 3pcs bolts.

@Instal the plug which was removed for
tightening the emergency bolt.

®Confirm that the switch valve is in the
forward position and start the engine.
Operate the boat carefully since no neutral or
reverse operation is possible. (If the switch

(DPeriodic Inspection
Check the marine gear periodically according
to the following list.

valve is changed to reverse by mistake, the
engine will stop or be damaged.) Operate the
engine below 3/4 load, and avoid overload
operation. Stop the engine at an ealiest
opportunity in the port, and bring the boat to
berth with the help of another boat.

® After returning to the port, disassemble the
engine and repair all the faulty parts.

@Turn the emegency bolt in  reverse
(counterclockwise) as far as it will go. The
emergency bolt is reusable. The lube oil
should be supplied up to the center of the
thrust shaft.

3 -14-8 Service Standard

Inspection interval Check item Procedure
Every day Qil gty Screw in the oil dipstick fully before starting the engine.
On ocil change Qil strainer Clean.
Every 5000hrs. Oil cooler Clean the inside of the cooling pipe and cooler.
Every 2 years Rubber block Check for cracks and wear visually.

@Wear Limit of Major Parts
@Parts to be replaced periodically

FPart name Measuring position Wear limit Measure
Friction plate, gear Backlash 0.5 Replace
Steel plate pinion Backlash 0.5 Replace
Pinion inner bearing Clearance to the shaft 0.2 Replace
Thrust collar Bow & stern Thickness Refer to the list below. | Replace

Y X-70S 6.3 |48

JE I T
T T

Engine side Propeller side

Roller bearings

Replace on 4-year periodic inspection,

Packings

Reptace all in disassembly.

Rubber packings (0-rings, square rings)

Replace all on disassembly.

Rubber blocks

Replace on 4-year periodic inspection.

AOAB023 92065P



3-14-9 Disassembly and Reassembly

P e Item Caution [l{ustration

1 Remove the pipings and remote
control wires.

2 |Remove the output shaft from the |Use the hydraulic
output shaft joint. fitting tool

3 |Remove the hydraulic pump. Note that removal of
Remove the pump joint. some bolts interferes

with the output shaft
joint.

Do not remove the
pump fitting bolts.

4 | Remove the slow—moving valve (iff Do not forget to
fitted) or cover. . remove the bolts under
Remove the strainer.

the slow moving valve.

b |Remove all the case plate fixing | The knock pin is fitted

holts and remove the case plate. to the case plate
{rear cover) and case.
Take care not to
damage the seal ring
of the shaft.

6 |Remove the rear case fixing bolts.

7 |Remove the rear case with the |Take care not to break
puller bolt. the packing bonded to

the case body.

AOAS5023 G2065P



Pro-
cedure

Item

Caution

lllustration

Disassembly of Input Shaft and
Support Shaft.

Remove the inner race of the
bearing at the engine side and
from the shaft

thrust collar

and remove the pinion ass’y.

Remove the engine side stop ring
of the clutch housing. Then the
friction plate and steel plate can

be removed.

Remove the stern side thrust
the

Then the

collar and stop ring in
middie of the shaft.
spring and hydraulic cylinder
can be removed.

(Use the bearing separator.)

(Use the bearing

separator.)

bearing from the case.

8 |The output shaft, input shaft and|{(Do not disassemble
driven gear can be disassembled |the reverse drive gear,
by disassembling the case. reverse driven gear

and output gear singe
these are shrink-fitted
to each shaft.)

10 |Use the puller to remove the|(Disassembly is easy
bearing outer race and roller|!f the case is heated in

oil or hot water.)

"

Remove the stop ring of the input
shaft joint and remove the input

shaft joint.

AQAB023 B2065P



3 -14-10 Cautions for Reassembly
{1iIReassembly can be made by installing the
parts in the reverse order to disassembly.

Clean all parts and take care not to include

dust or metal chips. Also note the following

points:

M Replace the parts found to be defective due
to oil leakage, etc. during the check before
disassembly.

@)1f a bearing makes abnormal sounds, check
it for discoloration or abnormal wear of the
rolling contact surface. Replace if the
bearing is defective.

@ Replace all the parts which exceed the wear
limit.

@Match up the alignment marks for
reassembly. Take care of the installation
direction of the hydraulic pump.

(2)Reassembly of Clutch

®Clean O-rings and other rubber parts in
cleaning oil or wipe off dust. Apply grease
to them before reassembly.

(BReplace all the packings.

{Tighten bolts and nuts according to the
torque listed in the tightening torque iist.

@ Do not forget to install the stoppers of bolts
which have one.

@®Replace O-rings, square rings, oil seals,
stoppers(split pins, bend washers}and other
consumable parts at every disassembly.

{Check for oil leakage and bolt tighteness
during operation after reassembly.
Re-tighten the bolts if necessary.

Circlip Plate Steel plate
- S
//
// Friction plate
/ -
. ===
[ _/‘/ Square ring
- \

¥~ ~— Ermergency bolt

IT\'\I\ \\\ Piston

~ Square ring

Cautions for Clutch Reassembly

MApply grease to the square ring before
assembling it to the hydraulic cylinder and
shaft.

@)When installing the hydraulic cylinder, take
special care not to catch the square ring in
the clearance.

@ Assemble the friction plate and steel plate
by turns. Overlap the curve of the steel plate
on that of the friction plate.

{Spline is provided on the inner side of the
steel plate.)

@ Both ends should be the friction plates (The
number of friction plates is larger than steel
plates by one piece.)

A0AS5023 82065P — 99 —



(3)Adjustment with Shims

(MInput Shaft & Support Shaft

Adjust the clearance to the taper roller bearings
according to the list at the right.

Measure the spacer thickness T and W.
Shim thickness L={T—-W}.

@Output Shaft
Adjust the clearance to the taper roller bearing
to 0—0.1Tmm. (Tightening margin)

|

1
Measure the depth T when the bearing is
reassembled and W of the cover spigot.

Shim thickness={T—-W-0.5), (Packing width: 0.5)

AQAS5023 92065P — 100 —
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{4)Mandling of Hydraulic Pump

Be sure to follow the instructions below for

clutch disassembly and inspection and handling

the hydraulic pump.

(DReplace the hydraulic pump ass'y and
packing as one unit.

{2)When removing the hydraulic pump from the

clutch, remove anly the pump fixing bolts and
DO NOT loosen the assembly bolts of the
pump.
(Remove the No.4,5,6 and 7 bolts in the
illustration, but do not loosen the No.1,2 and
3 bolts. If these bolts are loosened, the pump
may not be re—used.)

@If the pump has been disassembled by any
reason, tighten the bolts uniformly to ensure
that the shaft turns lightly.

@Do not handle the pump with a cloth or cloth
gloves. This may cause clogging in the oil
circurt.

Coupling

B Before reassembling the pump, supply oil to
the pump and confirm that it turns tightly.

@& nstall the pump and packing to the clutch
and tighten the fixing bolts (Nos.4,5,6&7)
temporarily. Take care not to twist the joint
of the pump coupling.

@Tighten the fixing bolts in the order of
No.4 — No.b — No.6 and No.7 as shown in the
illustration. Avoid tightening adjascent bolts.

@Strictly observe the tightening torque of
210 £20kgf-cm.

Do not use the double—headed wrench for
tightening the bolts. (Overtightening will
cuase pump seizure.)

Insert parts

Seat packing /

Fix boft for pump (M8 x 60)

(No.4,5,6,7)

AQAS5023 92065P
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3-14-11 Trouble and Troubleshooting

{1)Clutch slips due to abnormal hydraulic pressure drop

1| Check for the phase removal of the remote control.

2 Check if the slow-moving valve handle is in the correct position
(Slow-moving valve spec. only}

3 | Check if the lube oil is supplied to the regulatory quantity.

4 | Isn't there any abnormal wear in the gear pump?

5| Isn't the oil strainer clogged?

g | Are the switch valve, slow-moving valve and cluch hydraulic
pressure adjust valve assembled correctly?

. . : Out In
Isn’t there breakage or buckling of the clutch hydraulic .
7 pressure adjust valve spring? Standard("?ﬂ?)rmg length YX-70S 68.5 32
Stiffening of the slow-engaging valve or pressure control valve
8 | in the clutch hydraulic pressure control valve, or clogging of Repair
the switch valve orifice.
8 | Seal ring damaged or worn. Replace
10| O-ring, square ring damaged &r worn. Replace
Stiffening of slow-moving valve piston (Slow-moving valve .
M spec. only) Repair
Clogging of slow-moving valve orifice {(Slow-moving valve .
12 spec. only) Repair

{2)Abnormal heat (Check when the temp. at the oil cooler inlet exceeds 90°C.)

1 Does the clutch stip? Refer to the foregoing item.)
2 | Is the oil level too high? Lower the oil level to the specified value.)
3 Is the bearing damaged? (Does the temp. of the case or cover : Disassemble and check. Replace if

rise abnormally?} necessary.)

4 | Is the slow-moving valve handled correctly?
{Slow-moving valve spec. only)

5 | Is there any clogging in the piping or drilled holes?

6 | Is there any clogging in the oil cooler?

7| Is the oil pressure sufficient?

(nsufficient lube oil pressure

11 Is there oil leakage from any part?

2 Is there any stiffening of the lube oil control valve pistonor
buckling and damage of the spring?

Is the oil strainer clogged?

W

Is the seat ring damaged oce worn? Replace
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{4)Dragging

1 Is the clutch seized?

2 | 1s the bush inside the pinion seized?

3 | Are the thrust collars at both ends of the pinion seized?

4 | Is the clutch piston return spring buckled or damaged?

i

{mm)

(B)Faulty forward/reverse switching

1| Clutch seized. (Check the cause of the clutch stippage.)

Replace

2 | |s the remote control adjusted prope

rly?

3 | Is the cluteh pinion return spring bu

ckled or damaged?

3-14-12 Tightening Torque of Major Bolts

| Standard spring length Y X-70S

Refer to the foregoing item.

(kgt-m)
Y X-70S
Switch valve laver tightening bolts M10 5.0 0%
Slow moving valve installation bolts ) Mg 217972
Hydrau—I;pump installation bolts Mg 21702
SUS bolts under the ca;se —-=
Input shaft joir;.t_;i.ghtening bolts M12 9.0%0?
}I:)g?tust shaft stopper plate tigﬁhwt-éning M12 goi0®
Mounting‘ufriange case body cover o L
tightening bolts
3-14-13 Standard Tightening Torque
(kgf—m)

MEX126 | MIO X156 | MI2X15 | MI4X 15 | MIEX15
F C or steel metaerial 2.6 =02 5.0 £0.5 6.0 1.0 14.0 1.0 21.0 x1.0
Aluminum material 2.1 %02 4.0 £0.2 - —_— -

(Notes)

(DApply lithium grease to oil seals,

square rings and O-rings.
@ Apply SUPER THREEBOND #1216 to the
threads of the emergency bolt,
{3 Apply silicone oil to the rubber block before
installing it to the engine.

A0A5023 52065P

seal rings,

BWhen assembling couplings, take care not to
reverse the oil seal.
®Refer to the lists for tightening parts and
adjusting clearance.
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@ Check the oil quantity 10 min. after stopping
the engine with the oil dip-stick fully screwed




3-15 Turbocharger

3-15-1 Specifications

Model 6CX-ETE

Type TW51

Weight 13.7kg
Revolution -

Max. air volume 27
Compress ratio 3

Direction of Ante—clock wise
rotation {Viewed from housing)
Yanmar code No. 12767518020

3-16-2 Cautions for Installation

®lInstall a flexible tube for the exhaust piping
within Im distance from t he turbocharger
outlet.

@Firmly tighten the duct and pipe joints of
the exhaust, charging air and Ilube oil
systems.

@Use {ube oil of CD grade, API Classification

@Flush the oil feed pipe coming from the
engine tc remove dust before connecting to
the turbocharger.

®Make both the intake duct between the
intake manifold and compresser housing
and the duct between the air cleaner and
compresser housing airtight.

®The exhaust system s prone to high
temperature. Use the heat—resisting bolts
for installation.

3-15-3 Tightening Torque

Tightening torque

(kgf-cm)
Thrust bearing tightening
torgque . 35~40
Impeller tightening lock nut 37~48
Compressor housing
tightening bolts 93~115
Turbine housing tightening
bolts 127~150

* After tighten the locknut 37~48kgf-m turn to 120
degrees more.
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3-15-4 Service Procedures and Service Standard

{1)Disassembly Inspection
s Check the disassembled parts visually for
friction, deposit of foreign matter and
carbon, etc. before cleaning them.
¢ Major Inspection Items
(DCarbon Deposit

1. Turbhine side piston ring of the shaft
and wheel

2 . Qutside circumference of the center
housing

3. Inside of the shroud wheel

4  Inside of the center housing

5 . Blade surface of the shaft and wheel

@Lubricating Condition

1. Wear and seizure discoloration of the
shaft and wheel journals

2 . Bearing wear and thermal discoloration

3 Wear of the center housing hole

4  Wear and thermal discoloration of the
thrust collar

5. Wear and thermal discoloration of the
thrust bearing

@0il Leakage

1. Inside and cutside circumference of the
turbine housing

2 . Inside of the shroud wheel

3. Inside of the compressor housing

4 . Back plate surface

5. Blade surface of the shaft and whee!

6 . Blade surface of impeller

{2)Cleaning
¢ Put the disassembled parts inspected in a

contianer filled with cleaning oil or gas oil ,

brush the parts in the liquid and dry them

in the compressed air.
e Cautions for Cleaning

1. Handle the parts with care and take care
not to damage them:.

Do not use sand paper or files to remove
contamination from the rotor parts.

2 . Remove contamination completely from
the rotor parts such as the shaft wheel,
impeller, bearing and thrust collar.

3. Do not use a brush made of hard steel
wire.

4 Take care not to fet dust enter into the
fine lube oil gallery duirng cleaning.

5 . Place the cleaned disassembled parts in
a proper container before making the
inspection.
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{3)Service Procedures

Part

Procedure

Limit of use

1. General Parts

. Check that all parts are free from flaws, rust or

degeneration.

.Check that all bolts and screws are free from

collapse or other damage to the threads.

. Repair the light damage (removal of paint,

plating, etc.).

2. Compressor Housing

. There should be no foreign matter

. There should be no damage due to interference

with the impeller.
in the
housing

. There should be no flaws in the spigot joint of

the back plate and the hose connector.

. There should be no cracks or nicks.

3. Impeller

= 0 R —

. No corrosion in the impeller

. No damage due to interference with the housing
. No breakage or distortion of the plate

. No scuffing in the shaft hole

4. Shaft wheel assembly

—_

LSS

. No damage due to interference with the turbine

housing

. No breakage, cracks or distortion in the blade
. No shaft distortion
.No therma!l discoloration in the journal and

blades, b, No flaws or wear in the journal,
6. No flaws or wear in the piston ring grooves

L)
Tl 7T 77777 7777777777

® Shaft distortion,
Deviation(TIR):
less than 0.01gn
¢ Shaft outside dia.
(standard value):
®:13‘ Oomm
B=19 59am

5. Back plate assembly

—_

. No wear in the inside diameter
.No wear of the surface contacting the thrust

collar
. No interference damage on the impeller blade
surface
Seal land
I'LI I
{ i~
_..©._

¢ Inside dia. of
back plate
(standard value);
©=17. 48mm

AQA5023 Q206SP
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Part

Procedure

Limit of use

@®Thrust collar

1.No wear or flaws on the contact surface with the
thrust bearing.

2, No wear or flaws on the contact surface with the
back plate

3 No wear or flaws in the piston ring grooves

(D Thrust bearing

1. No wear or flaws on the contact surface with the
thrust collar
2. No thermal discolortation

G ZA 0

® Thickness of the
contact surface
with the thrust
collar
(Standard value)
@ =4, 36am

@ Center housing
{assembly)

1. No wear or flaws in the hole for fitting the
bearing
2. No cracks or breakage

3. No foreign matters in the oil gallery

® Inside diameter
of center housing
{Standard value)
€ =20 18mm
* Piston ring inside
diameter of center
housing
(Standard vaiue)
E=20_ 90nm

ptay to the

wheel assembly

@ Measurement of the

axial

direction of the shaft

1. Move the shaft end of the shaft wheel assembly
left and right and measure the play to the axial
direction .

¢ Play to the axial
direction
{Standard value)

0. 025~0_076mm

o |f the wvalue
deviates from the
standard value,
reassemble.

e Turn the shaft
end lightly and
check for the
abnormal sounds.

AO0AB023 92065P
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{4)Wear Limit

(mm}
item Wear limit

Bearing inside dia. Max. 20.188
Center housing

Seal inside dia. Max. 20.930

Bearing journal gutside dia. Min. 12.992

Ring installation outside dia. Min. 17.475
Center wheel assembly

Ring groove width Max. 1.740

Centeral part outside dia. Min. 19,888
Back plate assembly Sealing inside dia. Max. 17.488

Collar groove width Max. 4,440
Thrust collar

Inside dia. Max. 7.945

Outside dia. Min. 17.056
Thrust spacer Inside dia. Max. 7.945

Ring groove width Max. 1.765
Thrust bearing Pat thickness Min. 4.359

Qutside dia. Min. 20.068
Journal bearing

Inside dia. Max. 13.038
Compressor wheel Inside dia. Max. 7.935
Turbine wheel blade End thickness Min. 0.64
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3-16. Front Drive Equipment
3-16-1 Damper

{1'Wiscous Damper Section

Bolt M12
x1,25 £=32

I
vl-<ti
-3-1-“" S il Remove this spacer and install
Y frfat the flange with the identical
; thickness for directly coupling

{prm
e the front drive eguipment.
2 T
0 ey
3 ]
Yien
Vot T WYy
+ SR TR
a mirand v =T §

s ety

-t S
b AL s i 'q"."
.

YANMAR code 127688--28010

® |f there is 0il leakage from the damper or if it
is inflated, the performance becomes inferior.
This may cause crankshaft breakage or other
serious troubies.

» Check that there is no oil leakage from the
damper surface and that it is not inflated.

Inspection-replace
interval 5000hrs.
Reptlace interval 10000hrs.

Inspection Procedures
Rermove the damper from the engine and
measure the expansion of the damper cover.

10~-15mm 1. Flexion at the middle peint
_ b 2. Flexion at the end (Standard:approx.1.8mm)

/

A
—»| -

.8 Replace if (b—a) exceeds 0.5gm
] e—

8
/ Campress
Case /
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4. Periodic Inspection

O: Check ©: Replace @: Adjust
. . 1 week or 1 month or |2~3 months or |[5~6 months or| 1 year or 2 years or
Check item Daify every BChrs. |every 280hrs. | every 500hrs | every 1000krs. |every 2500hrs.jevery 5000hrs.
Check oil level in the tank O
and resupply
] O
Fusl Oil Drain the tank When replenish
Sytem Drain the fual filter and oil/ o
water separator
Replace element of fuel! filter @)
Check lube oil pressure O
Check clutch oil gty in the o
oil pan,resupply
Drain the lube oil filter O
Lube Oil Replace lube oil filte ) ®
System glement 1st time
Clean lubse cil cooler ®
: p O O C
Replace lube Engine side Ist time
oil cooler . ©
Cluteh side Every 2000hrs
Check cooling water o
discharge
Cooling Check and replace anti- )
Water corrosion zing
{Seawater) | Check and replace seawater
Systemn impeller & ©
Clean the seawater system ®
Check cooling water temp. O
Check g'ty and rasupply 0O
Cooling fresh water
Water Check and replace mechanical ®
{Freshwater)| seal
System
Replace fresh water ®
Clean the fresh water system ®
Check and adjust injection
timing ®
Disassemble and check fuel
Fuel feed pump 4
};”Jfrf;'%?]d replace lube oil of the fuel °
Injection pump timer Every 1 year
valve check and adjust injection
pressure and fuel spray condition 1st time *
replace injection valve ®
Adjust head clearance of ®
intake/exhaust valve Ist time L4 ©
ﬁéggder Lap intake/exhaust valve ®
Retighten head bolts 1stzme @

A0A5023 92065P
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O: Check  &: Replace @: Adjust
. 1week or | 1 month or [2~3 months ori6~6 monthsor| 1 year or 2 years or
Check item Daily every B0hrs. - every 250hrs. | every 500hrs | every 1000hrs. jevery 2600hrs. |levery 5000hrs.
i Clean pre-filter and blower O
Check air and gas leakage o
from joints
Check tightening of each o
part
Turbocharger —
Check turbine shaft rotations ]
Check the play of turbine ®
shaft
' Disassenble and reassemble I o
‘of major parts
Check and replace anti- ®
corrosion zinc i
Air cooler |Drain the cooler O
Drain intake manifold O
Check and adjust remote control wire O
[ . . O
Check and adjust the engine 15t time O
Check electrical equipment O :
Electrical Check b liquid : O
Eguipment ec attery lhigqu!
Adjust V-belt tension of O
alternator . |
Check and clean oil cooler ®
Check and clean lube ail ® L °®
) inlet filter Ist time 2nd time
Sg\?;rcstiﬁg Disassenble, check and clean PY
Gears parts
: O
Check lube oif 1st time Znd time O
 Check lube o1l g'ty and O
resupply

AOABD23 9206SP
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b. Service Standard

{mm)
item Nominal(standard) size / Stangard clearance | Allowable max. clearance| Part service limit
Names of Parts Tolerance when assernbled {repair limit} {to the standard size)
L +0,030
+0. 020
Cyl. sleeve inside dia. | M lg1ig 0000 - ~ +0.15
S +0.010
0
E}/rllgnrder Cyl. sleeve projection - 0.03~0.09 - —
Sink of sleave - - — -
Roundness of sleeve - 0~0. 615 - 0.08
Cylindricality of sleeve - 0~0. 020 - 0. 08
—0. 060
L —0.070
ML —0.070
Piston Qutside Dia. $ Ho——3-213 - - 109. 75
M3 —0. 080
Piston —0. 080
Pin Clearance _ _
between . _
piston and (Matching |.D. marks) - 0.080~0. 100 -
cyl. liner
Piston pin boss hole dia. -
¢ 46 0~0. 022 —
Dia. of piston pin 45, 95
Ring  width i —0. 1
Na.1 3 70105 0.105~0. 130 0.20
Groove  width +0. 95 +0.15
, , —0.01
Ring width Y —0.1
clearance | yop — 2.5 |00 0. 075~0. 105 0.15
piston Groove width +0. 065 +0.15
ring and - : ~0.01 _
ring Ring width —0. 025 0.1
No3 2.5 0 055 0, 050~0. 080 0.15
groove Groove width +0. 040 +0.15
Piston : - -0, 01 _
Rings oil [Ring. width| | —g 025 0. 030~0. 060 0.15 0.
ring ‘ +0.035 : ’ :
Groove  width +0. 020 +0.15%
Ma1 Piston ring 3.95 —
?hii?:aness No2 - 3Piston ring 4.6 - - —
o 2.7 (Ring body) _
Qif ring 3, 8{Coil expander)
Piston ring - 0. 250~0, 450 1.5 -
End gaps
Qil ring - 0. 250~0. 450 1.5 —
Distortion of cyl. head — _ _
installation face 0~0.05 0.15
_ +0. 1 _
Sink of intake/exhaust | "MK 0.2 0.9
valve +0. 1
Cylinder exfiaust - 0.2 - 0.9
Head .
Seat width of intake 1.73 - - _
intake/exhaust valve exhaust 2 12 _ _ _
Valve guide and cyl. head _ — _ _
tighteningmargin 0.001~0. 047
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(mm)

- {tern Nominal(standard} size / Standard clearance | Allowable max. clearance Part servie limit
Names of Parts Telerance when assembled (repair Limit) {to the standard size)
Stern outside dia. :g 83? 7.9
Intake Valve [yaive guide 8.0 0 0. 035~0. 062 02 5 1
inside dia. +0.015 :
Intake/ | £y oot Stem outside dia. :ggg 7.9
Exhaust | oo\ ¢8.0—¢: 0. 040~0, 067 0.2
Valve alve Stem outside dia. +0.015 8.1
Clearance between valve | "o 2.0 _ N B
stern and valve guide E xhaust 1.5 _
Crank pin outside dia. :8 ggg 71.87
$12 0 0.040~0, 105 0.13
Crank pin bearing inside dia. +0.045 12.13
%onnggtc-! Piston pin outside dia, :g' g?g 45. 95
Ing b 46 7004 0. 028~0. 052 0.07
Piston pin bearing inside dia. +0 025 46, 1
Parailelism of iarge and _ less than _ _
small end holes 0.02/100 mm
Crank journal outside dia. :g' gg 85, 87
Crank main bearing metal ¢86—yp 0. 040~0. 108 0.13 26. 13
inside dia. +0.048 :
SCr::frlk- Crankshaft side clearance - 0. 155~0, 296 0.33 -
Deflection - 0.0125 - -
Centering disaligment - <0.03 -
Camshaft outside dia. :g ggg 51.8
A 0. 045~0, 140 0.2
Camshaft bearing inside dia. +0 09 52.15
gﬁ;?t Camshaft side clearance - 0.10~0, 25 0.25 -
Intake
Cam height 44 16~44 24 - - 43.5
Exhaust
Tension 2. 7T53kg,” mm - - -
Valve spring [Free fength 50 - - 49
Fall - - - 1.3
Intake/exhaust rocker arm —0.02 19. 90
Valye [2isidedie. ——— ¢ 20083 0.020~0 054 0. 15
spring Dia. of the rocker arm bearing +0. 021 20, 083
Distortion of push rod less than 0, 03 - - 0.1
Length of push rod 290*% 3 - - -
outside dia. :g ggl 26. 90
Tappet @27 0071 0. 04~0. 082 0.12
Cylinder hole 0 27.05
Timin Shat outside dia. | 951 :8‘ 8%5 50. 9
Goar 2 | idle gear 3 0. 025~0. 075 0.15
Bush inside dia. |51 L 025 51.05

AQA5023 92065P
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6. Adjustment and Set Values

term Unit Service Standard

Intake/exhaust viave top clearance (cold engine) mm Intake=0.25 Exhaust=0.40
Intake Open Crankshaft top daa(g_lc_:%nct:e)r 50
valve Close Crankshaftcl;?]’igc:'nzadéag%) 44
Exhaust Open CrankShaftct;?\tt:a?'anng%) d
valve Close Crankshaft top de?g_lc_;%n(t:e;r 47
Injection start Crankshaft top dee’a(ct!ﬂg%nctﬁr 12%3
Fuel injection pressure kgffom? | 240 %3
Top clearance mm 0.95+0.09

Engine Lube Oil kgf/ecm? | 508
Pressure Clutch Lube Oil kef/cm? 2.5;—“0-5

Cluteh Hydro. Qil kef/cm?® | 22203

Turbo Lube Qil kgf/cm? | Common engine

Valve opening temp. T 71 %2
Thermostat | Full-open temp. °C 85

Valve lift mm 11

Cooling water engine outlet temp. C
Temperature

Lube oil cooler inlet temp. C less than 85
Fresh Water Capacity ¢ 35, Subtank=1.7
Lube Qil Capacity g

‘Standby’ lamp

Fresh water temp 42°C : Lamp OFF

Charge lamp

more than 450 rom : Lamp OFF

“lLube oil filter clogged’ lamp

Different pressure of the IN/OUT port more than
1.2 ~18keg/cr: Lamp ON

Warning Clutch LO pressure warning lamp

less than 0.2 ~ 0.4 kg/ eni;: Lamp ON

Water temp. rise warning

more than 71%? °C: Lamp ON

Water level drop warning

tess than —70 ~ —80mm Full level : Lamp ON

Eng. LQ pressure drop warning

less than 0.5 kgf /e : Lamp ON

AJAL023 F2065P
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7. Tightening Torque of Major Bolts and Nuts

Bolt head width| Tightening torque (kgt/m) Bolt Note
E%I;?ﬁggnz?d tnstallation bolts 99 25 *0.6 M15 X 1.5 g;ialply Lube
Connecting rod tightening bolts 22 23 *08 M16 X 1.5 g;ialply Lube
Flywheel tightening bolts 27 29 +1 M18 X 1.5 ‘?)?!ply Lube
Main bearing installation bolts 27 28 *! M1g x 1.5 | apply Lube
gsatr? shaft drive gear tightening 19 6.4 M16 % 1.25
Intermediate gear tightening nuts 12 1.7 M8 X 1.25
Eﬁ?;vater pump drive gear tightening 30 14.5 05 M20 X 1.5 z?gply Lube
G e o, P9 2 Mo x 15 shplY Lube
E{i}ﬂ:n coolfing nozzle installation 17 20 M10 X 1.95
Valve arm mount tightening nuts 12 2.6 *0.2 M8 x 1.25 gpialply Lube
Taive arm r;10unt tightening bolts 14 4 *053 M10 X 1.2 %ﬂply Lube
o anlocton valve rtainer 2 .2 %07 M x 125 | oBply Lube
Etlztesl pump drive gear installation 39 90 £1.0 M27 X 2.0
Damper installation bolts 19 6.4 T05 M12 x 1.25 | @Pply Lube
Seawater pump V-pulley nuts 19 5 £05 M14 x 1.5
kFuel injection pipe cap nut 19 ‘ m3.5
Nozzle sleeve : g *0-°

List of Tightening Torque for Standard Bolts
¢ Tighten the bolts other than the major bolts

according to this list.

e Apply 80% torque of the values listed below
when tightening to aluminum parts.

Bolt Tightening torque {kgf—-m} Bolt head width
M 6x1 1.1%0.1 10
M 8x1.25 26105 12
M10 X 1.5 5.0%05 14
M12 X 1.75 g9.0x"0 17
M14 X 1.5 14.0%1-5 19
M16 X 1.5 23.07%0 24

AQA5023 G2065F
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