0000AQOA5071

B
|
|
| S

DR

SERVICE MANUAL
MARINE DIESEL ENGINE

6CX-GTYE

J

-
—
.
J

N

2000. 3. 10

\




FOREWORD

This service manual outlines procedures for servicing and maintaining Yanmar
6CX-GTYE 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 manuai 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
AWhen was the last service?
@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.
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1. Specification
1-1. Major Specification

ENGINE MODEL UNIT 6CX-GTYE
Type Vertical, water-cooling, 4-cycle diesel engine
Combustion system Direct in jection
Aspiration Turbacharger with air cooler
No. of cyl.- bore XStroke mm 6-110X130
Disptacement £ 7.413
Rated out put kW(HP)/rpm 265(360)/2600
Max out put KW(HP)/rpm 294(400)/2700
Non-load rotaticn speed{Max./Min) rpm 2900+25/450 5
Starting system Electric starting, 24V-4kW
Firing order 1-4-2-6-3-5-1
E}'tf:ﬁgg" of Crankshaft Counter-Clockwise
{viewed from stem } Propeller shaft Bi-rotation
Lub. oil Max. 3 33
capacity Effect g 19
Model YX-71-1
Type Hydraulic wet multi-disk type
Reduction ratio(forwerd) 2.07 2.58 2.91
Propelier shaft speediat cont. rating) rpm 1255 1006 894
Marine gear Direction of rotation{propeller shaft) Clockwise or counterclockwise viewed from stem
Dry weight kg 210
Lubricating oil | Max. 2 6
capacity Efiective £ 0.5
Hydraulic oil pressure kgf/cm? 2215
Fuel injection pump In-line type
! Injection timing b.T.D.C 13" +1
Fuel system Type of in jection nazzle degree Hale type 6-90.28X155°
Injection pressure MPafkgticn?) 23.5+0.5(240+5)
Applicable fuel Diesel ¢il or tight cil{Cetane valve =45}
Fuel filter Paper element
Lubrication Forced lubrication by geared pump
Lub. oil discharge volume £ /hr./rpm =6720/26C0
Engine lub. Lub. oil pressure kglicm? 5+0.5
oil system Lub. oil API Service grade CD
Lub. oil filter {(Suction side} {Discharge side}
Perforated steel plate Paper element
Sea water pump Rubber impeller type, gear driving type
Freshwater pump Center type, V-belt driving type
Cooling Cooling Fresh water cooling
water Pump discharge volume £ /hr./rpm Seawater: \;9820/2600
system Fresh water :  213000/2600
Fresh water capacity inside engine 33
Fresh water capacity in sub-tank 0.8
Type HOLSET HX50
Turbo charger Cooling Air caoling
Lubrication Common with engine
Air cooler Type and capacity Fin tube type 6.5m*
Cooling Seawater cooling
E)Cglrl:lzl ?é?]\giﬂiogvérall width X overall height mm 1566897 X964







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
¥
See = Apply liquid
packing
Caution A Safety
S
Measure “ Clean
= ; %2
b_‘ Ol supply Qj—l Use torgue wrench

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

2-1-2 Disassembly

(1)Prepare the disassembly
devices and record forms.

(2)Prepare the cleaning machine and cleaning
cans.

(3)Prepare a place for putting parts and parts
containers.

{4)E xtract cooling water and lube oil.

(5P 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.

tools, measuring

2-1-3 Reassembly

{(1)Clean and inspect the disassembled parts
completely.

(2)Apply clean engine oil to the sliding and
rotational parts before installation.

{3)Replace all gaskets and O—rings.

{4)Appty liguid packing to the necessary parts to
prevent water or oil leakage.

(5)Check and ensure the correct oil
clearance during reassembly.

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

(TiDo 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,

and thrust



2-2. Disassembly and Reassembly Tools

Standard tools

The following are the standard disassembly and reassembly tools:

Name of tool

Size

Shape

Double-head wrench

Wrench

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

Box wrench

E xtractor

E xtractor
Clearance gauge

Hammar
Filter wrench
Qiler

Turning handle

8 %10, 12x14, 13x 17
19x22, 24x27

7,26

200

@®,O changesble

(for clutch emergency bolt)

17x19

19x12 {for cyl. head}
13x 17 (for fuel oil pump}

{for fuel valve adiabatic packing)
127610-82910

(for removing fuel valve}
127616--92500

{for adjusting intake/exhaust valve
clearance

{for removing filters)
127610-92750

{for removing fue! valve)

7

{Filter wrench)

Tools {to be specially ordered)

Name of tool

Code Nau.

Shape

Socket (for rod bolt)

127610~ 92730

pmm——

E xtractor for valve guide

12741192160

S i —

E xtractor for fuel oil valve

127616 - 92500

Piston insertion tool

122310-92140

Piston rings fitting/remova!
tool

135410-92140

Qil pan potitioning tool

1. Bolt (4pcs)
127610—92700

2, Spacers A
127610~ 92680

3. Spacers B
127610~ 92690




Name of tool
Frash water pump impetier
{cam gear puller)
(Press-fitting type)

Code No.
?S-;}acer h -
127610-92430

2. Bolr
12416077511

3. Bolt (for impetter) x2
26116060302

4. Boit {for cam gear) X2
26116—080602

Automatic timer tool
{adiabatic material puller)

15859154120
15869154200

| Tool Aamsar) (s Boft
e\ N
N

paralier
width
ki
MiwLE
- 6LA-DT
ML § paralier width 24 36 (axn—uT)
BLA-1)T
IFLA-DTEYT)
{ﬁ.ﬁ(ug; T l
[
! 4-5CX~ET

Adisbatic material puller

12781092810 {Standard)

Protector puller

12768592610

Sterri seal insertion toot

Valve guide puller




Name of tool

E xhaust manifold puiler

Code N,

Universal joint

shape

F uel valve puller tool

127616-92500

15

e - e

> 48
) #50
Special toals for clutch
Na Name of tool Note shape
Emergency bolt span For tightening the emergency bolt on
clutch failure
70
1 =
Gear puller
2
Bearing separator For removing bearing; used together tenen '*)
with the gear puller |
3
Hydraulic fitting too! For disassembly of output shaft joint A-type
Output shaft joint and large gear
4




and throw it away.

Name for using
Liguid packina N The siiver grey semi-dry type viscoelastic liquid packing based on extreme heat-resisting
(THREEBOND auxiliary synthetic rubber and synthetic resin. Apply the packing to the seal surfage and join the
packing): part after serveral minutes when the packing has become semi-dry.
The white liguid packing 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 finer
to prevent rust and water leakage. (Use the oil type make-up paint.)
Name quantity Code Na Note
] The strong scaling agent removes scale
‘  case kly (1-10 h
UNICON 97410001460 quickly ¢ rs.).
(4kg x 4) A )
= L Dissolve the agent in 10 parts of water or
| seawater (by weight ratio) and stir it well.
it i Counteragent 1 case
g’ ! (caustic soda) kq X 4) 9741000200 Scale can be removed by just immersing the
g i (Zkg disassembied parts. To speed up the treat-
g ment, stir the solution. When the cleaning
=0 performance drops, neutralize the solution
2 | PH test paper 1 set 974100-0420C
&
[%a]

Anti-rust agent

Mix the agent in ten parts of fresh water
and stir the solution by cperating the engine
for about 5 minutes. The anti-rust perform-
ance lasts for abhout 6 months.

Coolant

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




Name quantity Code Na using

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

("’t';fég'nﬁ"ezn ;fn . kg % 20 975600—02000

¢ ag To use, dissolve 1kg of the agent in 40
liters of water.
When a cleaning machine is used, use
4—6% soiution and heat in to 60—80°C.
This will further raise the effect,
Spectal cleaning agent for turbocharger
42 x4 919200-10000 blower. Needs on water washing.

Blower Clean 18¢ x 1 91920030000

(Special cleaning agent

for turbocharger

1500cc x 6 919200—-20000
Measuring Device
Name quantity Code Ng using

For testing the radiater and the cap.

Cap tester RCT-2A 955000—055000




2-3. Reassembly Procedures

[ Tool&

‘Caution lllustration

Mo | Item Procedure

i
I | Cylinder Clean the bearing holes completely. :
Black Reverse the cylinder block before

reassembly.

Sy A

T-plug 1/8
tightening 0. Skef - m
{ torque

2 | Piston Cool- Install the nozzle correctly according to the
ing Nozzle positioning pin.
Take care not to gver-tighten the nczzie.

Tightening
torque 2.0kgh-m

A B e it -

Check carefully that there are no chips or
dust in the oil holes of the nozzle body,

nozzle installation hote and check nozzle.
Check that the nozzle body does not touch ‘
: the cylinder block.

"

i
3 [ Cam Shaft | Apply lube oil to the cam chaft journal.

-
- Insert the cam shaft. b‘,

| Install the thrust plate.

Tightening +0, 2
torque 2.6 kgf-m ?

Measure the side clearance.

Side clear- -~
ance 0.10-0.25mm

Instatlation of cam shaft metal.

Reptace the cam shaft metal as foliows:

1. Apply lube oil to the outside circumference m
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. QOverlapping 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 Zmm

Installation of the thrust metal




Tool&

l[tem Procedure Caution B Hiustration
Cooling Water| Install the cooling water passage cover.
Passage m
Cover

Crankshaft The upper bearing (block side) has an oil
and groove; no oil groove in the lower bearing.
Main Bearing | The standard bearing is at the flywheel
side {with flange).

Apply lube oil to the crank and assemble.
Confirm the alignment number on the -
bearing cap and block, Assemble with the b;
F-mark at the flywheel side,

Apply lube oil to the bolt threads and seat
face and tighten the bolt to the specified
tightening torque,

Turn manually to check that it turns
lighthy.

Measure the side clearance,

Fitting the upper bearing

Cap bolt
tightening 23i1'0 ket-m
torque

Side clearance | 0.155—0. 296mm

Crankshaft
bearing oil 0.04-0, 108rmm
clearance

Fitting the crank shaft

Fitting the cap bolt

Apply lube gil

Measure the side clearance Fitting the bearing cap

— 10—




Tool& | .
Na ltem _Procedure Caution IHustration
6 | Idle Gear Check the gear side clearance.
{Lube Qil !
i Pumpj \

|
i
}

|

Gear side | 4 0660 114mm
clearance

Check the gear backlash.

Gear

backlash 0.08-0. 16mm

Install the idle gear to the cap.

Tightening _
torgue 1.5-2. Oxgf-m

Fitting the idte gear




ltem

Procedure

Tool&
Caution

Ilustration

Lube Oil
Pump

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

(Bolt heed width 12) +0.2
Tightening torque 2.5  kgf-m

Check the gear backlash (to the crankshaft).

Backlach for _
crank gear 0,12-0.22mm

Fitting to the suction pipe

Fitting to the Safety valve
and dischanger pipe

Gear Case

Install the boft 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.

0il Pan

Bring the gear case leve! so that the packing
will not break. (Use the fitting tool.)

(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 the liquicl packing to both sides of
the packing at the three— face joint of
the gear case and flywheel 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




No.

ltem

Procedure

Tool &
Caution

Ilustration

10

Flywheel
Housing

Assemble the flywheel housing according
to the positioning parallel pin.

less than
0.2mm

Deviation at the oil
seal inserticn area

less than
0.3mm

Face deviation from the
crankshaft center

Fiywheel housing sio‘Skgf-m

tightening torque

Install the lube oil pipting (flywheel
housing-oil filter).

11

Qil Seal Case

Press-fit the seal into the ol seal case
(with the press-fitting teol }.
Note :

{(Apply lube oil to the outside lip of
the oil seal before press-fitting. }

Install the oil seal case assembly to the
flywheel side with its oil escape hole
verticai.

12

Engine Foot

Install the engine foot.

13

Tappets
Tappet
housing
cover

7y Insert tappet into cylinder
block bore. (Apply engine oil to tappet
before inserting and check to see that it is
not catching on anything when inserted.

Tappe! bore
Qil clearance

0.04~0.082mm

& Attach tappet housing cover after all
tappets have been inserted.

(Dihedral width 12)

Tightening torque 1.2~1.7kg-m

A"

Y !5'

{Attach tappet housing covér.}




Item

Procedure

Illustration

Tappets and
Tappets Case
cover

Insert the tappets into the cylinder block
hole.

{Apply engine ail to the tappets. Move the
tappets manuatly to check that they are
inserted smoothly.)

Tappet hole oil

clearance 0.04 -0 082Zmm

{nstall the tappet case cover after insert-
ing all tappets.

{Balt head width 12) B
Tightening Torque 1.2—-1 7igf-m

Tappet

Cylinder
Sleeve

Clean the sleeve fitting area of the cylinder
block completety.

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

Note -

Before inserting the cylinder sleeve,
check the cylinder number and the
insertion  direction.

(Siza cods is for the cyliner sleave)
(Identical code for the cylinder block
and sleeve)

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

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

Do not place on the cylinder head face
after inserting the cylinder sleeve.
Be sure to assemble the cylinder
sfeove manually. :
(Do not use a hammer.)}

Measure the protrusion of the cylinder
liner.

Liner
protrution 0.03-0.09mm

Measure the distortion of the cylinder
liner.

less than

Cylindricatity <0.015mm

(The mérk at the ¢ylinder block side is
punched on the head joint face of the
operation side. )

Cylinder sleeve

Size code 15 for the cylinder sleeve.
Marked in black peint at the anti-operation
side.

'BM.J

T

Piston fitting code

Cylinder block fitting code




[termn

Procedure

Tool&
Caution

Illustration

ldle Gear

Instal! the idle gear shaft. Direct the
shaft’s oil hole upwards.

Tightening +0.3
torque 2.6 kgf-m

Install the rdle gear.

Gear side _
clearance 0.15-0.35mm

Install the cam gear shaft.

Gear backlash 0.08—0. 16mm

Gear side N
clearance 0.10-0. 26mm

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

Tightening +1.0
torque 20 kgf-m

P

2 U

Idle gear

Sea water
Pump

Install the sea water pump to the gear case,
directing the oil receiving port upwards.
install the drive gear and tighten the nut
to the specified tightening torque.

Drive gear fixing nut +0.5
tightening torgua 145 kgf-m

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

Gear backlash 0.08—0.16mm

Match up the alignment marks of gears at
the same time.

Sea water pump

Fuel pump driving bearing case




Tool&

Item | Caution

Procedure Illustration

Piston Assemble the connecting rod to the piston.
and The size code, ML or MS, is provided on
Connecting the piston head. Match up the code with the Suc. )
Rod i correctly code of the cylinder sleeve. Operation
I Distribute the end gaps of the piston rings side
evenly on th_e phst_on. _ . Code Mar Exh.
Insert the piston into the cylinder liner,

placing the con. rod alignment mark on the ML MS !
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 specitied - [
tightening torgue. Tighten the boits by b‘
turns eventy 3 times to avoid uneven
tightening.

Tightening ! +05 Assemble the piston and con.rod.
torque 23 kgf-m

i
Measure the side clearance after tightening
the bolts.

| ;
Rod largeend _ : :
side clearance 0.15-0.35mm i

i
'

install the cylinder biock side cover.

{An alignment mark s pravided cn the rod
bolt. This is because a torque wrench
cannat be used in restricted engine room
spaces.)

- S

Gear Case Install the oil seal to the gear case.

Cover Note -

Apply lube oil to the extarior and lip
of the oil seal before press—fitting it.

Install the gear case cover.

Note :

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

Measure the face deviation of the front
drive installation.

Face Less than 0.05mm
deviation for crank center

Fitting the gear case cover




Tool& !

Caution Illustration

No ,  Item Procedure

-

20 Bearing Install the sea water pump drive bearing
i Case ' case.

Install the V-pultay. :
Bend the washer after tightening the nut. ! :
i install the breather. i

21 Flywheel Install the flywheel.

{Align the positioning parallel gin holes. )
Tighten the bolts to the specified tightening
torgue.

Tightening ' *1
torque I 297 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: Assemble the flywheel

1)Bring the No.1 piston et the flywheel
side to the top position.{Check using the
dial gaugs.)

2}kinstall 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.

Check the Nol cyl.top.




