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Item no Qty Designation

012 - Fall arrest block

024 - Rescue Harness
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During running of the engine, check 
if there are any leaks.

If a leak occurs, replace the O-ring 
inside the relief valve.  

See separate instructions from the valve 
manufacturer.

If work involving risks of mechanical 
damage to the fl ame arrester has taken 
place, a visual inspection of the fl ame 
arrester should always be performed 
before starting the engine.

Check on the whole circumference 
that all the plates in the fl ame arrester 
are evenly distributed and that no local 
openings exist.

If one or more plates in the fl ame arrest-
er are damaged, the relief valve must 
be disassembled and the fl ame arrester 
replaced. 

See separate instructions from the valve 
manufacturer.

The complete fl ame arrester has to be 
replaced after a crankcase explosion.

Leaks During RunningLeaks During Running

1065-0101-0002C011065-0101-0002C01

1065-0101-0002C021065-0101-0002C02

Checking the platesChecking the plates
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The hydraulic jack used for tightening the holding down bolts is marked with:

For: Holding down bolts

The larger jack used for tightening the end chock bolts is marked with:

For: End chock bolts

Hydraulic tightening of holding down bolts and end chock bolts is carried out as 
detailed in 7665-0101. The normal tightening pressure is indicated on the Data 
sheet and is also stamped on the tightening tool.

NOTENOTE
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 Tightening the Holding Down and End Chock Bolts



The holding down bolts and end chock 
bolts must be checked for correct tight-
ness at the intervals indicated on the 
Data sheet.

For this purpose, raise the pressure on 
the hydraulic tool slowly while constant-
ly attempting to loosen the nut with the 
tommy bar. The oil pressure indicated 
on the pressure gauge when the nut 
comes loose (‘loosening pressure’) is 
to be noted in the checking tables, see 
pages 4 and 5, following which the bolts 
are tightened to the normal tightening 
pressure.

The condition of the bolted joints, and 
thus the general condition of the foun-
dation, can be effectively checked by 
comparing the tables from successive 
bolt checks.

If the ‘loosening pressure’ is below 80 per cent of the tightening pressure, the 
relative chocks shall always be checked for possible defects. If the chocks are 
in position and in order, the bolts should be taken out for inspection of threads 
and contact faces.

If a number of measuring pins have been welded to the tanktop, the heights of 
the epoxy supporting chocks are to be checked immediately after fi nishing the 
checking of the loosening pressures of the holding down bolts and the retight-
ening of these.

The distance between the measuring pins and the bedplate is to be measured 
with a blade gauge and noted down. Any possible settling of the chocks during 
the intervals between measurements can thereby be followed.

Checking the bolt 
tightening
Checking the bolt 
tightening

1065-0201-0001C01

T76-1
T76-2

1065-0201-0001C01

T76-1
T76-2

Checking of epoxy 
supporting chocks
Checking of epoxy 
supporting chocks
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After fi tting the liners to an 80 per cent 
contact area on both sides of the lin-
ers, knock the liners a further 3 to 4 mm 
inwards.

The liners located in way of each main 
bearing on either side of the engine 
must be fi tted and knocked into position 
simultaneously. 

The fi rst time the ship is sailing in a 
fully-loaded condition after the engine 
has been operating for 1,000 hours, all 
side chocks should be checked to see 
whether the liners can be knocked fur-
ther inward.

The fi t of the side chock liners should be checked with a feeler gauge each time 
the loosening pressure of the holding down bolts is checked, and thus at the 
same time intervals. 

The feeler gauge is applied at the 7 points indicated in the table on page 5, and 
the measurements found are to be entered in the relevant table. These results 
are used to determine whether refi tting or, possibly, replacement of the liners is 
necessary. 

If the measurements at 3 points or more have increased 5/100 mm or more 
from the initial results, we recommend that the following procedure is followed:

1. Loosen the hexagon screws.

2. Try to knock the liner further inward.

3. Measure again at the 7 points indicated in the table.

If this procedure does not improve the situation, the liner must be removed, and 
it must be checked that the actual contact area is more than 80 per cent of the 
possible contact surface areas on both sides of the liner.

The liners are secured in their correct position by means of hexagon socket set 
screws with cup point.

Side chocks and 
side chock liners
Side chocks and 
side chock liners

1065-0201-0001C031065-0201-0001C03
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Holding down boltsHolding down bolts

1065-0201-0001C04

No.

Engine
frame

No.
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pressure %  dev. remarks
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Side chocks and 
end chock bolts
Side chocks and 
end chock bolts

1065-0201-0001C05

Port  side
PointChock

No.
Cylinder

No.A B c d e f g

1
1
2
3

2
3
4
5
6
7
8
9

10
11
12
13
14

1
2
3
4
5
6
7
8
9

10
11
12
13
14

Chock

No.

Starboard  side
Point

A B c d e f g

Port  side

Point

E

a

1
2

b c d e
(kp/cm   )

Ch Bolt
No. No.

Devi-
ation

%

Point

a b c d e

Starboard  side
Devi-
ation

%
(kp/cm   )

ChBolt
No.No.

1
2 E

F O R E

A F T

Contact  face  No.  1

d
e

fBg
c A

A,  B

c, d, e, f, g

d
e

f B g
cA

b c d

ea

No. 2

B
1

B
2

bcd

e a

No. 2

B
1

B
2

A,  B

c, d, e, f, g

Pres-
sure

2

bar

Pres-
sure

2

bar
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The fi rst time this check is per-
formed it has to be completed 
in one operation. The following 
checks have to be completed 
within a 500-hour period.

Before retightening the stay bolts, 
remove the protective caps.

Check for loose staybolt nuts with 
the tommy bar.

If a loose nut is found, unscrew the  
nut until a gap occurs between cyl-
inder frame and nut.

Loosen and unscrew the nut on the 
opposite stay bolt.

Check for the correct mounting of 
the stay bolt by comparing with the 
check measurement on the data sheet.

If the check measurement is not reached, indicating that the stay bolt is not 
screwed properly down in the thread of the bedplate, apply a screw and a 
counternut in the thread in the top of the stay bolt, and turn the stay bolt until 
the check measurement data is met.

Retighten the stay bolt in pairs 
(athwarthship), working from aft to 
fore of the engine.

1065-0301-0002C011065-0301-0002C01

NOTENOTE

1065-0301-0001C03

T76-1
T10-7

1065-0301-0001C03

T76-1
T10-7

1065-0301-0001C04

T76-2

1065-0301-0001C04

T76-2

Remove Caps

Check for loose nuts

Tightening sequence
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 Clean the contact faces and mount the 
hydraulic tools on a pair of stay bolts 
positioned opposite each other.

Connect the high-pressure pump by 
means of the high-pressure hoses, so 
that the two stay bolts are tightened in 
one pair.

Reconnect the hydraulic tools to the 
pair 
of stay bolts fi rst tightened. Tighten to 
10% below T76-2 and check if the nut 
is loose.

If the nut is not loose: 

Tighten the stay bolts to T76-2.

If the nut is loose:  

Tighten all stay bolts once again to 
T76-2.

After completing the retightening proce-
dure, mount the protective caps. 

1065-0301-0002C061065-0301-0002C06

Tightening stay boltsTightening stay bolts

On completionOn completion

1065-0301-0002C02

T76-2Placing of hydraulic 
tools
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The crankcase oil outlets guide the lubricating oil from the crankcase to the 
lubricating oil bottom tank. The sealing of the crankcase oil outlets must be 
checked at regular intervals, for example during dockings. The crankcase oil 
outlets may be equipped with either rubber diaphragm sealing or metal bellow 
sealing.

If the water content of the main engine lube oil is rising, this may indicate that 
the crankcase oil outlet sealings are fractured..

To access the rubber diaphragm sealing 
remove:
Screws A
Grating B
Screws C
Cover plate D
Screws E
Steel ring F.

Lift away the rubber sealing diaphragms 
G and examine each diaphragm closely. 
In case of any rips or tears in the dia-
phragms, they must be replaced.

It is strongly recommended always to replace the diaphragms during inspec-
tion. If unavailable, new diaphragms may be made from three layers of 2 mm 
thick oil and temperature resistant rubber.

Crankcase Oil OutletsCrankcase Oil Outlets

NOTENOTE

1065-0401-0001C01

E F G D C B A

1065-0401-0001C01

E F G D C B A

Rubber diaphragm 

dismantling

Rubber diaphragm 

dismantling

1065-0401-0001C021065-0401-0001C02

Rubber diaphragm 
replacement
Rubber diaphragm 
replacement

NOTENOTE
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 Mount:
Rubber sealing diaphragms G
Steel ring F
Screws E
Cover plate D
Screws C
Grating B
Screws A.

Remember to fi t new locking plates at screws A.

Remove all screws A and grating B.

Remount four of the screws A at dia-
metrically opposite positions.

Remove:
Screws C
Cover plate D
Screws E.

Lift away metal bellow sealing F and examine it closely. If any cracks or punc-
tures are found in the metal bellow sealing, it must be replaced.

It is recommended to always replace the metal bellow sealing during 
inspection.

Replace gaskets G and H.

Mount metal bellow sealing F.

Mount:
Screws E
Cover plate D
Screws C

Remove the four screws A
Mount grating B
Mount all screws A.

Rubber diaphragm 
mounting
Rubber diaphragm 
mounting

NOTENOTE

1065-0401-0001C04

E
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C B

A
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1065-0401-0001C04

E

F

D

C B

A

G

H

Metal bellow 

dismantling

Metal bellow 

dismantling

Metal bellow 
replacement
Metal bellow 
replacement

NOTENOTE

1065-0401-0001C071065-0401-0001C07

Metal bellow 
mounting
Metal bellow 
mounting
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Item no Qty Designation

014 - Hydraulic Jack, complete

026 - Hydraulic jack, support

040 - Ball handle

051 - Sealing ring with back-up

063 - Sealing ring with back-up

109 - Stud setter
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Item no Qty Designation

019 - Hydraulic jack, complete

020 - Support for hydraulic jack

032 - Support, hydraulic jack

044 - Ball handle

056 - Sealing ring with back-up ring

068 - Sealing ring with back-up ring

081 - Hex key

103 - Stud setter
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Item no Qty Designation

014 - Lifting tool for crankshaft
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Item no Qty Designation

019 - Lifting tool for thrust shaft
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Item no Qty Designation

019 - Lifting tool for thrust shaft

020 - Screw with special head

032 - Support

044 - Screw
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In order to achieve uniform measuring conditions on board, the ship’s trim must 
be as close as possible to 0°.

Mount a transparent plastic tube along 
the length of the bedplate.

Bend each end approx. 250 mm up the 
 framebox side. See T.

Fill the tube with water (preferably col-
oured) until the water level is approx. 
100 mm from the end of the tube.

Trim the ship until the difference be-
tween the water level S fore and aft is 
less than 1.5 mm per 1000 mm.

Measurements are to be taken with a ruler.

Trim the ShipTrim the Ship

1465-0101-0002C01

Bedplate

S ST

1465-0101-0002C01

Bedplate

S ST
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Turn the crankshaft in ASTERN direction 
to T14-22 (see data) degrees after BDC 
(the guide shoe must rest against the 
crosshead guide).

Check the centering of the piston in the 
cylinder liner by measuring the clear-
ance (use a long feeler gauge from the 
scavenge air space) between the piston 
skirt and the cylinder liner in the Fore 
and Aft positions (PF-PA).

Make sure that the piston is clear of the 
cylinder liner in the fore and aft direc-
tions.

1465-0101-0002C02T14-22

Fore Aft

PA

PF

1465-0101-0002C02T14-22

Fore Aft

PA

PF

The piston and the 
cylinder liner

MAN Diesel

2 (10) 

1465-0101-0002

W
o
rk

 C
a
rd

14
6

5
-0

10
1-

0
0

0
2

20
08

-1
2-

01
 -

 e
n

R
e
c
ip

ro
c
a

ti
n

g
 P

a
rt

s 
 •

  
C

h
e
c
k

in
g

 



Fit a dial gauge in the bottom of the 
scavenge air space to the front of the 
piston rod with the tip of the dial gauge 
against the piston rod.

Note down the reading of the dial gauge 
R1.

Turn the crankshaft in ASTERN direction 
to 35° before TDC.

Fit a dial gaugeFit a dial gauge

1465-0101-0002C03

R1

Fore

Aft

T14-23
1465-0101-0002C03

R1

Fore

Aft

T14-23

1465-0101-0002C04

35
Before TDC

1465-0101-0002C04

35
Before TDC

Turn the crankshaftTurn the crankshaft
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Note down the reading of the dial 
gauge R2.

Calculate the piston inclination R1-R2.

Turn in astern direction until the bottom 
of the guide shoe is 50 mm above the 
top of the cut-out in the web plate.

Piston inclinationPiston inclination

1465-0101-0002C05

R2

Fore

Aft

T14-23
1465-0101-0002C05

R2

Fore

Aft

T14-23

1465-0101-0002C06

EXH CAM

50

E 1-2

F 1-2

G 1-2

H 1-2
50

1465-0101-0002C06

EXH CAM

50

E 1-2

F 1-2

G 1-2

H 1-2
50

Turn the crankshaftTurn the crankshaft
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Measure the fore and aft clearances ZF 
and ZA between the crankthrow and the 
connecting rod.

Measure the clearance C, between the 
foremost stop plate and the crosshead.

1465-0101-0002C07

T14-17
ZA

ZF

Fore Aft

1465-0101-0002C07

T14-17
ZA

ZF

Fore Aft

Measure the 
clearance ZF/ZA
Measure the 
clearance ZF/ZA

1465-0101-0002C08

C

Fore

1465-0101-0002C08

C

Fore

Measure the 
clearance C
Measure the 
clearance C

MAN Diesel 1465-0101-0002
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Measure the clearance D, between the 
aftmost stop plate and the crosshead.

Measure the clearances E1 and E2 
between the top of the foremost guide 
shoe and the exhaust-side crosshead 
guide.

Measure the clearances E3 and E4 
between the top of the aftmost guide 
shoe and the exhaust-side crosshead 
guide.

Measure the 
clearance D
Measure the 
clearance D

1465-0101-0002C09

Aft

D

1465-0101-0002C09

Aft

D

1465-0101-0002C10

Aft

E1 E2

1465-0101-0002C10

Aft

E1 E2
Measure the 
clearance E1/E2
Measure the 
clearance E1/E2

1465-0101-0002C11

E3 E4

Fore

1465-0101-0002C11

E3 E4

Fore

Measure the 
clearance E3/E4
Measure the 
clearance E3/E4
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Measure the clearances G1 and G2 
between the top of the foremost guide 
shoe and the manoeuvring-side cross-
head guide.

Measure the clearance J between the 
top of the foremost guide strip and the 
 manoeuvring-side crosshead guide.

Measure the clearances G3 and G4 be-
tween the top of the aftmost guide shoe 
and the manoeuvring-side crosshead 
guide.

Measure the clearance L between the 
top of the aftmost guide strip and the 
 manoeuvring-side crosshead guide.

Measure the clearances F1 and F2 
between the bottom of the foremost 
guide shoe and the exhaust-side cross-
head guide.

Measure the 
clearance G1/G2
Measure the 
clearance G1/G2

1465-0101-0002C12

J G2 G1

Fore

1465-0101-0002C12

J G2 G1

Fore

Measure the 
clearance G3/G4
Measure the 
clearance G3/G4

1465-0101-0002C14

Fore
F1 F2

1465-0101-0002C14

Fore
F1 F2

Measure the 
clearance F1/F2
Measure the 
clearance F1/F2

MAN Diesel 1465-0101-0002

7 (10)

W
o
rk

 C
a
rd

14
6

5
-0

10
1-

0
0

0
2

20
08

-1
2-

01
 -

 e
n

R
e
c
ip

ro
c
a

ti
n

g
 P

a
rt

s 
 •

  
C

h
e
c
k

in
g

 



Measure the clearances F3 and F4 
between the bottom of the aftmost 
guide shoe and the exhaust-side cross-
head guide.

Measure the clearances H1 and H2 be-
tween the bottom of the foremost guide 
shoe and the manoeuvring-side cross-
head guide.

Measure the clearance K between the 
bottom of the foremost guide strip and 
the manoeuvring-side crosshead guide.

Measure the 
clearance F3/F3
Measure the 
clearance F3/F3

1465-0101-0002C15

Fore

F3 F4
1465-0101-0002C15

Fore

F3 F4

1465-0101-0002C16

Fore

K H2 H1

1465-0101-0002C16

Fore

K H2 H1

Measure the 
clearance H1/H2
Measure the 
clearance H1/H2
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Measure the clearances H3 and H4 
between the bottom of the aftmost 
guide shoe and the manoeuvring-side 
crosshead guide.

Measure the clearance M between the 
bottom of the aftmost guide strip and 
the  manoeuvring-side crosshead guide.

The guide strip clearance, calculated as J+C, K+C, L+D and M+D, is adjusted 
by the insertion of shims so that it is symmetrical in relation to the clearance be-
tween the piston skirt and the cylinder liner.

Parallelism between the guide strip and guide is to be kept within a tolerance of 
0.2 mm per 1000 mm.

1465-0101-0002C17

Aft

MH3H4

1465-0101-0002C17

Aft

MH3H4

Measure the 
clearance H3/H4
Measure the 
clearance H3/H4

The resultThe result
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It is recommended that the measured 
results are noted down so that possible 
later changes can be ascertained.

Compare the measured results with the 
values stated on the data sheet.

RecommendedRecommended

1465-0101-0002C18

Unit mm Cyl.    1     2     3
PF
PA
E1
E2
E3
E4
F1
F2
F3
F4
G1
G2
G3
G4
H1
H2
H3
H4
J
K
L
M
C
D

Piston/Liner

Framebox

Crankthrow

Piston Rod R1
R2
ZF
ZA

1465-0101-0002C18

Unit mm Cyl.    1     2     3
PF
PA
E1
E2
E3
E4
F1
F2
F3
F4
G1
G2
G3
G4
H1
H2
H3
H4
J
K
L
M
C
D

Piston/Liner

Framebox

Crankthrow

Piston Rod R1
R2
ZF
ZA

MAN Diesel

10 (10) 

1465-0101-0002

W
o
rk

 C
a
rd

14
6

5
-0

10
1-

0
0

0
2

20
08

-1
2-

01
 -

 e
n

R
e
c
ip

ro
c
a

ti
n

g
 P

a
rt

s 
 •

  
C

h
e
c
k

in
g

 





 



MAN Diesel 1465-0201-0002

1 (15)

W
o
rk

 C
a
rd

14
6

5
-0

2
0

1-
0

0
0

2

20
13

-0
6-

14
 -

 e
n

Dismantle the piston.  
See work card 2265-0401.

Dismantle the main bearing lubricating 
oil pipes.

Dismantle the cooling oil outlet pipe 
from the guide shoe and the drain oil 
slotted pipe.

Loosen and remove the screws which 
secure the telescopic pipe to the guide 
shoe.

In order to reach the screw in the corner 
behind the telescopic pipe, use the off-
set tool along with a socket wrench.

Lift up and suspend the telescopic pipe 
by means of the tool.

Unscrew and remove the oil outlet pipe 
for the piston cooling oil.

1465-0201-0002D02

1465-0201-0002D03

T14-46

T14-45

Dismantling of cooling 
oil pipes
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Turn the crankshaft to gain access to  
the nuts on the crosshead bearing 
studs.

Mount two eyebolts in the top of the 
crankcase in the fore-and-aft direction.

Mount the spacer rings and the hydrau-
lic jacks for loosening the nuts on the 
crosshead bearing studs. 

For operation of the hydraulic tools, see 
work card 7665-0101.

Loosen the nuts, remove the hydraulic 
jacks and unscrew the nuts.

Remove both thrust pieces on the 
crosshead bearing cap.

Mounting of hydraulic 
tools

1465-0201-0002D04

T76-1

1465-0201-0002D05

Thrust piece 
dismantling
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Suspend two tackles from the lifting  
brackets in the athwarthship direction.

Fit the lifting tool on the top of the 
crosshead bearing cap.

1465-0201-0002D06

Mount tackles
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Dismantle the bearing cap and lift it out  
of the engine.

Unscrew and remove the studs for the 
crosshead bearing.

Mount the wire guide in the doorway.

Mount the special lifting tool on the 
crosshead.

Mount the lifting attachments for fixing 
the connecting rod on the connecting 
rod head.

Fasten tackles to the lifting brackets on 
the frame box wall and attach the tackle 
hooks to the lifting attachments. Haul 
the tackles tight.

Attach the flat-plaited wire strap to the 
engine room crane.

Hook the engine room crane on to the 
lifting tool on the crosshead, and lift the 
crosshead.

1465-0201-0002D07

Dismantling of bear-
ing cap

1465-0201-0002D08

T14-42Mounting of lifting 
tools
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Using the tackles, tilt the connecting  
rod towards the exhaust side, while 
turning the crank throw towards the 
manoeuvring side.

Transfer the tackles from one lifting at-
tachment to another as necessary.

When the crank throw is 90° after BDC, 
stop turning.

By alternate use of the tackles, tilt the 
connecting rod until it rests against a 
couple of wooden planks in the bottom 
of the bedplate.

Lower the crosshead to a position just 
above the main bearing caps.

Remove the guide strips and both guide 
plates from the guide shoes.

Unscrew the stop bolt from the bottom 
of the guide shoes.

It is recommended to tag the guide 
strips and shims to avoid mixing them.

Mount lifting eyebolts in both guide 
shoes.

1465-0201-0002D09

T14-53
Lowering the 
connecting rod

1465-0201-0002D10

Loosening the cross-
head from the guide 
shoes

NOTE
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Lower the crosshead so that the guide  
shoes are just below the cutout in the 
side walls of the frame box.

Make sure that the crosshead journal 
does not touch the crank.

Hook the tackles on to the eyebolts in 
the guide shoes.

Mount two eyebolts in the holes for stop 
screws in the guide shoes in the adja-
cent cylinder units, and suspend two 
tackles from the eyebolts.

Lowering the cross-
head

1465-0201-0002D11

NOTE

1465-0201-0002D12

Securing the guide 
shoes

1465-0201-0002D13

Adjacent cylinder 
guide shoes
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Haul tight the tackles for the guide shoes  
and, at the same time, pull the guide 
shoes sideways until they are free of the 
crosshead.

Take the guide shoes through the open-
ings in the side walls by means of the 
tackles in the two adjacent cylinders. 
Lift the guide shoes to provide space for 
turning the crosshead.

Turn the crosshead 90°.

1465-0201-0002D14

T14-43Removing the guide 
shoes

1465-0201-0002D15

T14-49

Crosshead turning
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Mount a tackle outside the engine and,  
by means of wire rope and tackle, re-
move the crosshead from the engine.

Land and protect the crosshead outside 
the engine.

Remove the guide shoes from the en-
gine and tag them.

Take care that the crosshead does not bump into anything as this will damage 
the sliding surfaces of the crosshead.

Crosshead removal

1465-0201-0002D16

T14-49

NOTE
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Clean the crosshead and mount the  
lifting tool with shackle and wire ropes.

Mount the wire guide tool in the frame 
box door opening.

Suspend two tackles from the top of the 
frame box between the guides.

Suspend two tackles from the top lifting 
brackets in the frame box and use them 
in conjunction with a tackle mounted 
outside the engine to carefully lift the 
crosshead and ease it into the crank-
case.

Turn the crosshead 90° to enable 
mounting of the guide shoes. 

The ends of the crosshead are marked 
»Fore« and »Aft«.

The markings »Fore« and »Aft« on the 
crosshead may be reversed on engines 
with port side configuration.

The oil inlet hole in the crosshead 
(large diameter) must face towards the 
guide shoe where the telescopic pipe is 
mounted.

The oil outlet hole in the crosshead 
(small diameter) must face towards the 
guide shoe where the outlet pipe is 
mounted.

When handling the crosshead, take great care that its surfaces are not 
scratched or damaged. If necessary, protect the crosshead with a cloth.

Lift the crosshead into 
the engine

1465-0201-0002M01

T14-49
T14-43

1465-0201-0002M02

T14-49

Turn the crosshead 
into position

CAUTION

NOTE
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Lower the guide shoes into position.

Lubricate the sliding surfaces of the 
guide shoes and the crosshead with 
plenty of clean lubricating oil, and push 
the guide shoes into position through 
the openings in the side walls.

Lower the guide 
shoes

1465-0201-0002M03
T14-43

1465-0201-0002M04

Mount the guide 
shoes
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Use the tackles in the top of the frame  
box to lift the crosshead into a suitable 
position and mount the guide strips and 
shims on the sides of the guide shoes. 

Screw the stop bolts into the bottom of 
the guide shoes.

Remove the tackles and the eyebolts 
from the guide shoes.

Using the tackles, lift the connecting rod 
to a vertical position while turning the 
crankthrow to BDC.

1465-0201-0002M05

T14-30
T14-42

Guide strips and 
shims

1465-0201-0002M06

T14-53
Connecting rod
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When the connecting rod is in a vertical  
position, lower the crosshead and land 
it on the connecting rod.

Remove the lifting attachments from the 
connecting rod head.

Remove the lifting tool from the cross-
head.

Refit the studs for the crosshead bearing 

for tightening. See data. 
See work card 7665-0301.

Lift the crosshead bearing cap into the 

engine. See work card 2565-0201.

Remove the wire guide from the doorway.

Land the crosshead

1465-0201-0002M07

1465-0201-0002M08

T14-32

Bearing cap mounting
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Remove all tackles from the crankcase.

Remove the lifting tool from the cross-
head bearing cap.

1465-0201-0002M09

Tools removal
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Mount the thrust pieces on the bearing  
cap.

Make sure that there is clearance be-
tween the thrust piece and the cross-
head, fore and aft, before any tightening 
of the thrust piece.

Tighten the bolts to the torque stated in 
Data.

For correct tightening, see also work card 
7665-0301.

Mount the spacer rings and the hydrau-
lic jacks for tightening the nuts on the 
crosshead bearing studs.

For operation of the hydraulic tools, see 
work card 7665-0101.

Remove the lifting eyebolts.

Thrust piece mounting

1465-0201-0002M10

T14-35

NOTE

1465-0201-0002M11

T76-2

Hydraulic nuts
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Turn the crankshaft to TDC.

Land the telescopic pipe on the guide 
shoe.

For tightening the bolt in the corner be-
hind the telescopic pipe, use the offset 
tool along with the torque wrench.

Mount the drain oil slotted pipe and 
the cooling oil outlet pipe on the guide 
shoe.

Mount the lubricating oil pipes on the main bearing caps.

Mount the piston. See work card 2265-0401.

Check that all tools have been removed 
from the crankcase.

1465-0201-0002M12

T14-33

T14-24

Telescopic pipe

Lubricating oil pipes

Piston

1465-0201-0002M13

Final check
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Suspend the piston rod and  
dismount the crosshead bearing cap.  
See work card 2565-0201.

Piston Rod
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 Suspend two tackles from the two lifting 

brackets at the sides of the frame box.

Mount the wire guide in the top of the 
crankcase doorway.

Dismantle the crankpin bearing cap, 
and remove it from the engine.  
See work card 2565-0301.

Mount the support brackets for guide 
shoes on the web plates.

Tackles

Turn the crank to TDC
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the connecting rod on the head of the 
connecting rod.

There are different lifting attachments 
for each end of the connecting rod.

Use the tackles fastened to lifting brack-
ets A and B on the frame box wall, and 
attach the tackle hooks to the men-
tioned lifting attachments on the con-
necting rod.

Haul the tackles tight.

Also mount a lifting attachment in the 
crankpin end of the connecting rod, on 
the exhaust side.

Carefully turn the crank down towards the exhaust side, until the crosshead 
shoes rest on the supports.

Adjust the support brackets to the guide shoes so that the weight of the cross-
head is evenly distributed on the two supports.

Turn the crankthrow towards BDC while 
“following” with the tackles, thus contin-
uously supporting the connecting rod.

Lifting attachments

NOTE

Turn the crank BDC
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 Turn the crankthrow to 90° before BDC.

Remove the four studs from the connecting rod.

Shift the hook of the tackle attached to lifting bracket B from the lifting attach-
ment on the lowermost side of the connecting rod to the lifting attachment on 
the uppermost side.

By means of the tackle from lifting 
bracket A, tilt the connecting rod to-
wards the manoeuvre side until the 
connecting rod is leaning out of the 
doorway.

Attach a tackle to lifting bracket A on 
the frame box wall and connect the 
tackle hook to the lifting attachment at 
the lower end of the connecting rod.

Turn the crank carefully upwards while 
“following” with the tackles, guiding the 
head of the connecting rod out of the 
doorway.

Attach a tackle to the gallery-mounted 
lifting bracket E, and hook on to the lift-
ing attachment on the connecting rod.

Shift the tackles from one lifting brack-
et/attachment to the other, as required.

Remove the floor chequer plate for the 
pertaining cylinder.

Turn the crank 90˚

Tilt the connecting rod

Attach a tackle



MAN Diesel 1465-0301-0002

5 (10)

W
o
rk

 C
a
rd

14
6

5
-0

3
0

1-
0

0
0

2

20
09

-0
2-

12
 -

 e
n

C
o

n
n

e
c
ti

n
g

 R
o
d

  
•

  
D

is
m

a
n

tl
in

g
 Place a plated wire rope round the con-

necting rod, hook on the engine room 
crane and haul tight.

Continue turning upwards till about 30° 
after TDC, while “following” with the 
tackles and the engine room crane.

Lift the connecting rod out of the engine 
using the engine room crane and the 
tackles.

Lifting the connecting 
rod out of the engine
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 Equip the connecting rod with the same 
lifting attachments as mentioned under 
dismantling.

Turn the crank to a position about 30° 
past TDC on the manoeuvre side.

Apply clean lubricating oil to the crank-
pin bearing shell and journal.

Lift the connecting rod carefully into the 
crankcase by alternate use of the engine 
room crane and the tackles attached to 
lifting brackets A and B.

Attach a tackle to bracket E and the up-
per end of the connecting rod. 

Apply oil to the 
bearing shell

Moving the connect-
ing rod into the crank-
case
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 When the end of the connecting rod 
rests on the crankpin journal,  shift tack-
le B from the lower end to the upper end 
of the connecting rod.

Turn the crankthrow towards BDC, past 
TDC, while ‘following’ with the tackles. 
Lower the engine room crane and re-
move the strap around the connecting 
rod.

When the uppermost lifting bracket on 
the connecting rod is just below lifting 
point B, remove the tackle from lifting 
point E, fit a tackle between lifting point 
A and the upper end of the connecting 
rod.

The connecting rod 
rests on the crank pin 
journal

Engine room crane
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 Turn the crankthrow to 90° before BDC, 
and use the tackles to raise the con-
necting rod to an upright position.

Shift tackle B from the lifting attachment 
on one side to the other side of the con-
necting rod.

Remove tackle A from the lower end of 
the connecting rod.

Remove the lifting attachment at the 
lower end of the connecting rod.

Screw the studs into the connecting 
rod. Using the stud setter and a torque 
wrench, tighten the studs.

Lubricate the crosshead bearing shell 
and journal. 

Lifting attachments

Connecting rod studs
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 Turn the crankthrow towards TDC while 
‘following’ with the tackles, carefully 
land the crosshead on the connecting 
rod.

Take care that the studs do not damage 
the crosshead bearing journal.

When the crank is in TDC, 
mount the crankpin bearing cap. 

See work card 2565-0301.

Remove the crosshead supports.

Turn to BDC and mount the crosshead 
bearing cap and the piston. 

See work card 2565-0201.

Landing the cross-
head on the connect-
ing rod

The crankpin bearing 
cap

NOTE
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 Remove the tackles and lifting 
attachments.

Tighten all four crosshead bearing cap 
nuts simultaneously. See Data.

For use of hydraulic jacks, see work card 
7665-0101.

Tackles and lifting 
attachments

Turn the crosshead 
to BDC
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 Make a general inspection for loose
bolts and screws.

Inspect lube oil pipes for damage, and 
check jet nozzles for possible stoppag-
es or deformations.

Examine the rubber track of the guide-
ways for cracks or other damage.

Replace the guideway if bits have start-
ed to be “plucked out” of the rubber 
track.

Check the teeth of the chain wheels. If 
abnormal wear is found, take a meas-
urement (see Data).

Measurements are best taken by plac-
ing a short straight-edge over points A 
and B and then measuring the distance 
T14-61.

If abnormal wear is observed at the 
bottom of the teeth, make a drawing in 
scale 1:1 of the teeth and wear profile.

 
For assessing the measurement results, contact MAN Diesel.

In most cases, scratches caused by the side plates of the chain will be found on 
the sides of the teeth. Such scratches can generally be considered normal.

T14-61

0

10

10

0

Wear check & 

measurements

General Inspec-
tion
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 The chains for the camshaft drive are
matched together to ensure an even 
load distribution.

To keep such matching chains in their 
pairs, the side plates of the outer link 
nearest to the assembled link have been 
marked with year, month, day and chain 
number.

Example:

No. 1 order, 
840520 1A 
840520 1B 
(840520 1C, possible 3rd chain)

No. 2 order, 
840520 2A 
840520 2B 
(840520 2C, possible 3rd chain)

On the same links there is an arrow (->) which indicates the mounting direction.

Check the chains for cracks on possibly defective rollers and side plates.

Check that the chain rollers can run freely and that the chain links can freely 
move on the pin and bushing (that they are not “seized” between the pin and 
the bushing).

It is normal, however, that the rollers get light, circumferential scratches during 
the running-in period. These fine scratches are of no importance and need not 
be considered.

It is recommended that each single link is checked.

Check chain wear by measuring the length of 10 chain links. Use two master 
squares and a steel measuring tape as shown on the sketch. Compare the re-
sult with the values given in Data.

If necessary, adjust the chain tightener. 
See Procedure 1465-0401.

Chain’s marking

1465-0401-0001C07

T14-62
T14-63

M
ax. T14-63

Compare the length of 
10 chain links
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 It may become necessary to disassemble the chain if, for instance,

cracked rollers or seizures between pin and bushing have been 
discovered during the inspection. See “Checking”.

Every time a chain link is disassembled, a new link must always be fitted as the 
link pin press-fit is destroyed when breaking the chain. 
When a new link is fitted in one chain, the corresponding link in the other chain 
must also be renewed.

 
Remove the tension on the chain by
loosening the chain tightener. 
See Procedure 1465-0401.

Turn the engine until the slack part of 
the chain, with the chain link that is to 
be disassembled, is in a favourable 
position for the work. If the engine is 
equipped with balanceweights, contin-
ue the turning until the balanceweights 
are hanging vertically downwards, as 
shown in the sketch.

The Chain

NOTE

Loosen the chain 
tightener
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 Mount a wire round the link rollers a short

distance from the disassembly point, and 
tighten the wire lightly with a tackle.

Protect the link rollers over which the wire is 
wrapped.

If the chain is to be completely removed, contact MAN Diesel for further
information.

The riveting of the pins that are to be pressed out is to be chiselled or ground 
away.

Place the chain bursting tool over the outer
chain link, and dismantle the link by alternate-
ly tightening the screws on the tool.

Mount a wire round 
the link rollers

1465-0401-0001D02

NOTE

Chain bursting tool

1465-0401-0001D03
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 Before assembling the inner and outer links, clean the pins and bushings.

Combine the inner chain link with the
outer chain link and mount the com-
pression tool.

Force the loose side plate of the outer 
link into place by alternately tightening 
the screws on the compression tool.

When the link has been assembled, remove the compression tool and lock the 
pin ends by riveting.

Repeat this procedure until the chain has been assembled.

Remove the tackle and wire and adjust the chain tension. 
(See Data and Procedure 1465-0401).

Compression tool

1465-0401-0001M01

Remove the tools
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Turn the engine in the clockwise direc-
tion to get the slack part of the chain to 
the tightening wheel.

Turn the Engine
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threaded holes in the tightener wheel 
shaft. This is done through the opening 
in the supports on the guide bar C, al-
ternatively the covers of the door.

Mount the chain tightener tool hydraulic jacks on the studs B. Loosen the hy-
draulic nut A.

For operation of the hydraulic tools, see work card 7665-01.

Apply hydraulic pressure and tighten 
both hydraulic jacks simultaneously to 
the value stated in Data T76-2.

Use the hand operated hydraulic pump 
for this operation.

Maintain hydraulic pressure to the chain tightening tool. Tighten the hydraulic 
nut A to the value stated in data T76-2. Use the hydraulic pump for this opera-
tion.

Loosen the hydraulic chain tightener tools and remove the tools from the en-
gine.

Remove the chain 
tightener cover

Hydraulic nut A

Hydraulic nut C

Hydraulic nut A

Remove the tool
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Item no Qty Designation

016 - Panel for tools

028 - Name plate

041 - Wire guide

053 - Lifting attachment for connecting rod

065 - Lifting tool for crosshead

077 - Chain for suspending piston

089 - Retaining tool for telescope pipe

100 - Bracket for support of crosshead

112 - Rubber cover for crosshead

124 - Rubber cover for crosshead

219 - Torque wrench offset tool

256 - Lifting attachment for connecting rod

268 - Lifting attachment

281 - Protective screw

293 - Wire sling
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Item no Qty Designation

010 - Hydraulic jack, complete

022 - Support for hydraulic jack

046 - Ball handle

058 - Sealing ring with back-up

060 - Sealing ring with back-up

083 - Hex key

105 - Stud setter

1470-0310-0003 MAN Diesel
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Item no Qty Designation

018 - Lifting tool for crankpin shell

1470-0315-0001 MAN Diesel
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Item no Qty Designation

025 - Hydraulic jack

062 - Sealing ring with back-up

074 - Sealing ring with back-up

086 - Hex key

204 - Stud
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Item no Qty Designation

018 - Hydraulic jack

020 - Support for hydraulic jack

043 - Ball handle

055 - Sealing ring with back-up

067 - Sealing ring with back-up

080 - Hex key

102 - Stud setter

1470-0510-0003 MAN Diesel
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Item no Qty Designation

012 - Panel for tools

024 - Name plate

048 - Pin gauge for crankshaft

050 - Chain assembling tool

061 - Chain disassembling tool
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Item no Qty Designation

012 - Panel for tools

024 - Name plate

073 - Chain assembling tool

085 - Chain disassembling tool

168 - Guide pin

181 - Stud

203 - Pin gauge for crankshaft

252 - Lifting attachment

264 - Lifting attachment

276 - Lifting attachment
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For checking the effectiveness of the axial vibration damper, it is necessary to 
measure the longitudinal movements of the fore end of the crankshaft during 
running.

The measurement (or reading) should be taken at the same r/min as during the 
sea trials. (Preferably 90% and 100% of MCR.)

As different equipment can have been mounted on the specific engines, the 
checking procedure describes two different systems:

A:  Electronic, with Axial Vibration Monitor

B:  Mechanical.

A proximeter probe is built on to the lower part of the damper housing. The 
probe is connected to a control unit which displays peak-to-peak movements 
and sends signals to the engine control system.

Concerning overhaul and setting of the 
electronic device, refer to makers in-
structions and 7045-0100.

The peak-to-peak values displayed in 
mm are to be compared with the original 
values obtained during sea trial and the 
limits given in 7045-0100.

If the peak-to-peak value exceeds the 
Normal Service Value, it is necessary to 
overhaul the axial vibration damper, see 
work card 1865-0101, overhaul.

Checking the Effectiveness of the Axial Vibration Damper

A: Electronic, with 

axial vibration 

monitor
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Unscrew the two plugs 
from the cover at the 
front of the engine.

Mount the shaft piece in the end of the 
crankshaft.

Screw the measuring arm into the small 
threaded hole beside the centre hole, 
so that the arm is perpendicular to the 
shaft piece. Tighten the lock nut.

Attach a pencil to the arm.

To obtain a correct measurement, the 
tip of the pencil should protrude 10 mm 
from the end of the arm.

B: Mechanical

Stop the engine

Crankshaft

NOTE
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 Start the engine, and let the speed rise 
to the number of revolutions at which 
the measurement is to be taken. (Prefer-
ably 90% and 100% of MCR.)

When measuring, press the measur-
ing arm against the shaft piece with the 
one hand. With the other hand, move 
a sheet/block of paper, clipped on to a 
solid backing plate, lightly downwards 
against the tip of the pencil.

To ensure a certain inertia, the backing 
plate should have a mass of approx. 
1-2 kg.

The axial movements (S2) recorded on 
the paper must be measured with a 
slide calliper as shown in the sketch.

Before comparing the measured value 
(S2) with the Normal Service Value (S1), 
stated in 7045-0100, it is necessary to 
compensate for the ratio in the tool.

For a standard measuring tool (L1 = 
38 mm and L2 = 200 mm), the ratio is 
5.3. Therefore, S1 can be calculated 
as follows:

  S1 =    S2 ___ 5.3  

If a non-standard tool is used, S1 can 
be calculated as follows:

  S1 = S2 x   
L1 __ 
L2

  

If the peak-to-peak value exceeds the 
Normal Service Value, it is necessary to 
overhaul the axial vibration damper, see 
work card 1865-0101, overhaul.

Start the engine

S2

Standard measuring 
tool
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 Dismantling of the axial vibration damper is carried out from the crankcase of 

cyl. No. 1.

Remove the lubricating oil pipes for 
the axial vibration damper                                                  

Loosen and remove the nuts from the                                                                  
inner and outer studs. 

Loosen and remove the horizontal 
screws.

Only the upper part 
of the housing needs                                                                                                                            
to be removed, while the lower half                                                                      
remains mounted on the bedplate.

Screw in an eyebolt in the centre lifting 
hole on the upper part.

Fit a tackle in the bracket above the axi-
al vibration damper inside the chain box.

Fit a tackle below the fore end platform, 
and remove the cover on the lifting hole 
above the axial vibration damper.

NOTE

Turn the engine to 90º 
after TDC

Eyebolt

Engines with chain 
box fore

Engines without 
chainbox fore
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 By means of the tackle and a wire rope, 

separate and raise the upper part of the 
damper housing to a position at which it 
is possible to change the oil seals and 
springs.

Before starting the work under the suspended upper part, secure the upper 
part with, e.g. a wire rope or another tackle.

Raising the upper 
part of the damper

WARNING
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the oil sealing rings.

Remove the oil sealing rings.

It is recommended to discard both the 
springs and the oil sealing rings.

When mounting the new oil sealing 
rings, first insert the lower half of the 
rings in the lower housing.

Then press the tension springs into the 
groove between the oil sealing ring half 
and the housing.

Fit all the upper halves of the oil sealing 
rings in such a way that the clearance at 
both joints on each oil sealing ring is the 
same.

Now hook the new tension springs into 
place, ensuring that they are centered in 
the grooves of the oil sealing rings.

The lower half of the oil sealing rings will 
protrude above the centreline.

Oil sealing rings

NOTE

Hook the new 
tension springs

NOTE



MAN Diesel 1865-0101-0005

7 (7)

W
o
rk

 C
a
rd

18
6

5
-0

10
1-

0
0

0
5

20
10

-0
1-

26
 -

 e
n

A
x
ia

l 
V

ib
ra

ti
o
n

 D
a
m

p
e
r 

 •
  
M

o
u

n
ti

n
g

 Release and carefully lower the upper 
part of the damper housing.

When reaching the oil sealing rings, take 
care that the rings enter the sealing ring 
grooves correctly.

Before landing the upper part on the 
lower part, be sure that the guide pins 
have entered the guide pin holes.

Mount and tighten the vertical nuts. 
See Data.

Mount and tighten the horizontal screws.                                                     
See Data.

Search the crankcase to ensure that there                                                          
are no tools, shackles or rags left behind.

Connect the lubricating oil pipes.

Mount the cover for the lifting hole above                                                           
the axial vibration damper.

After overhaul of the axial vibration damper, it is recommended to check the 
axial vibration. See work card 1865-0101.

Damper housing

Vertical nuts

NOTE

Engines without 
chainbox fore

NOTE







 





 





 









 





 



      



 





 





 





 





 





 





 





 





 





 





 





  

   

 





  

   

 





 





 





 









 









 









 













 





 



MAN Diesel 2265-0101-0003

1 (8)1 (8)

W
o
rk

 C
a
rd

2
2

6
5

-0
10

1-
0

0
0

3

20
10

-0
5-

12
 -

 e
n

E
x
h

a
u

s
t 

V
a
lv

e
 H

ig
h

-P
re

ss
u

re
 P

ip
e
  
•

  
D

is
m

a
n

tl
in

g
 

Stop the engine and shut off the oil sup-
ply.

Connect a pressure gauge at “min-
imess” point 455. Check the pressure.

Close valve 420 and open valve 421 on 
the hydraulic block for the cylinder con-
cerned. 

Check that the system is pressure free.

Great care must be taken to ensure 
that the area around the workplace 
is clean before and during any dis-
mantling of the hydraulic system.

Close the valve 531 for the actuator oil 
supply.

2265-0101-0003D01

421

531

420

ON

OF F

00:00

Bour don Sedem e

CC

455

NOTE

Great care must be taken to ensure 4

Stop the Engine
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When replacing the hydraulic 
highpres-sure pipe, the exhaust 
valve or the hydraulic actuator, 
check the high-pressure pipe 
sealing surfaces.

Loosen the screws for the 
high-pressure pipe and lift the 
pipe slightly away from the ac-
tuator to let the oil in the pipe 
drain through the drain holes in 
the actuator.

Remove the screws in both ends 
of the high-pressure pipe. Lift the 
high-pressure pipe away from the en-
gine.

High-pressure pipe

2265-0101-0003D02

2265-0101-0003D03

Removing the high-
pressure pipes



MAN Diesel 2265-0101-0003

3 (8)3 (8)

W
o
rk

 C
a
rd

2
2

6
5

-0
10

1-
0

0
0

3

20
10

-0
5-

12
 -

 e
n

E
x
h

a
u

s
t 

V
a
lv

e
 H

ig
h

-P
re

ss
u

re
 P

ip
e
  
•

  
O

ve
rh

a
u

l Overhaul the pipe as follows:

Remove the thrust piece from the actua-
tor and exhaust valve.

Remove and discard the O-rings from 
the thrust piece and the thrust fl ange.

Pull the thrust fl ange clear of the pipe 
end.

Remove the spring ring. 

Push in the sleeve and remove the 
two-part conical locking ring.

The two halves of the conical locking 
ring are matched parts. Check that the 
halves are marked, as a set, for refi tting.

Pull the sleeve off the pipe.

2265-0101-0003O01

The thrust piece

2265-0101-0003O02

The sleeve

NOTE
The two halves of the conical locking
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disc from the thrust fl ange.

Pull the thrust fl ange off the pipe.

Remove and discard the O-ring.

Losen and unscrew the bolts hold-
ing the fl exible hose and and the 
lower outer pipe together.

Pull off the outer pipe from the hy-
draulic high-pressure pipe.

2265-0101-0002O03

The O-ring

2265-0101-0003O04
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2265-0101-0002O04

Corborundum No. 200/500

Pull up the fl exible hose lower fl ange.

Loosen, unblot and remove the two-part 
disc.

Pull off the fl exible hose from the 
hudraulic high-pressure pipe.

Clean and inspect the contact surfaces 
of the high-pressure pipe and the thrust 
piece.

If necessary, grind the contact surfaces 
by means of the grinding mandrel.

Start grinding with a coarse grind-
ing paste, for example Carborundum 
No. 200, and fi nish with a fi ne grinding 
paste, for example Carborundum No. 
500.

After the grinding, clean the 
high-pressure pipe and the thrust piece.

Pull off the outer pipe 
from the hydraulic 
high-pressure pipe.

2265-0101-0003O05

2265-0101-0003O06

The contact surfaces 
of the high-pressure 
pipes

NOTE
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pressure pipe

Fit a new O-ring on fl exible hose.

Pull the fl exible hose onto the hydraulic 
hig-pressure pipe and the lower outer 
pipe.

Assemble the two-part disc.

Assemble the thrust fl anges and 
sleeves.

The two halves of the conical locking 
ring are matched parts. Check that the 
halves are marked as a set, and refi t.

Bolt the fl exible hose and the lower 
outer pipe together.

2265-0101-0003O08

NOTE The two halves of the conical locking

2265-0101-0003O09
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 If not already done, mount new O-rings, 
lubricated with a little lubricating oil, on 
the thrust fl anges.

Mount the high-pressure pipe on the 
engine.

When mounting the high-pressure pipe, 
take care not to damage the sealing sur-
faces of the pipe/thrust pieces.

After fi tting the pipe to the exhaust valve 
and actuator, mount and tighten the 
screws by hand.

Finally, tighten the screws diagonally to 
the torque stated in Data, using a torque 
spanner.

For correct use of the torque spanner, 
see Data.

Mounting the high-
pressure pipe

2265-0101-0003D02

NOTE
When mounting the high pressure pipe

2265-0101-0002M02

T22-1

Mounting the pipe to 
the exhaust valve and 
actuator
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Fasten the complete high-pressure pipe 
arrangement to the support bracket 
holding the middle section of the high-
pressure pipe.

Open valve 531 for actuator oil supply

.

For correct use of the torque spanner, 
see Procedure 913-5.

Close valve 421, and open valve 420 on 
the hydraulic block.

2265-0101-0003M03

2265-0101-0003M04

421

531

420

ON

OF F

00:00

Bour don Sedem e

CC

455

Valves 421 and 420

Valves 531
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With the exhaust valve mounted in the 
cylinder cover, check the cooling water 
inlet and outlet to the cylinder cover and 
exhaust valve is open.

Check the tightness of the sealing rings 
between the bottom piece and the ex-
haust valve housing. IF water flows from 
the small bore on the manoeuvring side 
of the exhaust valve, the lowermost 
sealing ring is leaking.

If water flows from the any of the rings, 
the exhaust valve must be dismounted 
and the sealing rings replaced.

2265-0201-0005C01
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In connection with port stays, at an interval of e.g. one month, an check of all 
exhaust valves is recommended.

Check the position of the exhaust valve 
spindles on the MOP-panel.

Shut off and release the air spring on 
the valve next to the engine-side ma-
noeuvring stand.

Check the drop down time for all spin-
dles:

drop-down within 15 minutes: check 
and overhaul, see next step “Check 
of air spring tightness”.

drop-down between 30 minutes and 
1 hour: keep under observation.

drop-down after 1 hour: OK.

If the air piston is fitted with new sealing rings, the time at which the valve is 
closed may vary considerably from the above stated, especially for new exhaust 
valves.

2265-0201-0005C02

Air Supply
Exhaust Valve

Control Air
Supply

NOTE
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Shut the cooling water inlet and outlet 
connections, and drain the exhaust 
valve. 

Shut off and relieve the air supply to the 
exhaust valve.

Disconnect the high pressure pipe for 
the hydraulic valve actuation. See work 
card 2265-0101.

Disconnect the return oil pipe from the 
exhaust valve.

Disconnect the electrical plug for the 
valve position sensor.

Disconnect the oil 
pipe connections

Shut off cooling water

2265-0201-0006D01

2265-0201-0006D02
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Retaining bottom 
piece

Disconnect the cooling water connec-
tions from the exhaust valve and the air 
pipe for the air spring.

If necessary, remove the plate jacket 
and insulation from the intermediate 
pipe.

Loosen the screws which attach the 
intermediate pipe to the exhaust valve 
housing.

Support the intermediate pipe by e.g. a 
chain block and remove the screws.

Remove the protective caps from the 
exhaust valve studs, and mount the four 
hydraulic jacks.

Connect the high-pressure pump to the 
jacks by means of the distributor block 
and four high-pressure hoses. 

Bleed the hydraulic system and raise the 
pressure as stated in Data.

Then loosen and remove the nuts, see 
Data. 

For use of Hydraulic tools See work card 
7665-0201.

Connect 7 bar working air to the valve 
air spring, thereby keeping the valve 
closed when it is removed from the en-
gine.

The 7 bar working air must be connect-
ed during the entire lift of the exhaust 
valve.

The special air coupling is found on tool 
panel 2270-0200.

Disconnect pipe con-
nections

2265-0201-0006D03

2265-0201-0006D05

T76-1

Dismantling of nuts

2265-0201-0006D06

Compressed
       air
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Attach the crane to the eye bolt fitted 
on top of the valve and start lifting the 
exhaust valve.

Before attempting to lift the exhaust valve, check the position of the oil piston 
damper in the top of the oil cylinder.

If the bottom piece has got stuck in the cylinder cover, risky situations can oc-
cur in connection with the parts separating with the air spring force still in ac-
tion. (The bottom piece is not fixed to the valve housing by other means than 
the force of the air spring.)

This situation can be checked with a look into the oil duct. If the oil piston 
moves downwards during valve lifting, the parts are not kept together and the 
alternative lifting procedure must be followed, see steps 8 and 9.

Land the exhaust valve on a wooden plate on the platform.

Mount the retaining tool for the bottom piece.

Disconnect the 7 bar working air hose.

Carefully clean the exhaust valve bore in the cylinder cover and recondition the 
seating and sealing surfaces of the bore, if required. See work card 2265-0301.

For overhaul of the exhaust valve, see work card 2265-0201.

Lifting of exhaust 
valve

2265-0201-0006D07

T22-28

CAUTION
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Remove the four hydraulic nuts and the 
safety strap from the oil cylinder.

Attach the crane hook to the oil cylinder. 
Lift the oil cylinder away and place it on 
a wooden support.

Mount the spindle lifting tool on the ex-
haust valve spindle and carefully lift the 
exhaust valve away. The tool is found on 
the tool panel 2270-0200.

Dismantle the oil 
cylinder

Spindle lift

2265-0201-0006D08

T76-1

T22-30

2265-0201-0006D09

T22-28
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Place the exhaust valve on a wooden 
support on the platform.

Relieve the air pressure through the 
non-return valve from below the piston. 
Use a small screwdriver to press the 
ball into the non-return valve. Cover the 
non-return valve with a rag to catch the 
oil drops.

Mount the spacer rings and the hydrau-
lic jacks over the nuts. Pump up the 
hydraulic jacks to the dismantling pres-
sure, as specified in Data. Loosen and 
remove the nuts.

For use of hydraulic tools, see work card 
7665-0101.

Remove the the safety strap from the oil 
cylinder.

Lift away and place the oil cylinder on a 
wooden support.

2265-0201-0006O01

T76-1

2265-0201-0006O02

T22-30

Oil cylinder

Lift the oil cylinder
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Remove the four screws from the flange 
on top of the air piston and dismount 
the flange.

Loosen the air piston from the conical 
locking ring by means of a tin hammer, 
and remove the conical locking ring.

Remove the non-return valve.

Mount two eyebolts in the top of the air 
piston. Remove the air piston from the 
air cylinder.

Mount the retaining tools for the bottom 
piece (If not already mounted).

2265-0201-0006O03

2265-0201-0006O04

T22-34

Conical locking ring

Air piston

2265-0201-0006O05

Retaining tool
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Use the oil cylinder as a lifting tool for 
the exhaust valve housing. Lift the oil 
cylinder with the crane, and guide it 
down over the studs for the oil cylinder. 
Mount the four nuts so that the load 
from the valve housing is evenly distrib-
uted.

Lift the oil cylinder and the valve hous-
ing clear of the exhaust valve spindle.

Land the valve housing on a wooden 
support and let the oil cylinder hang in 
the crane.

Mount oil cylinder for 
lifting

Lift valve housing

2265-0201-0006O06

2265-0201-0006O07

T22-28-
T22-32
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Unscrew and remove the tool which 
retains the bottom piece. Lift the valve 
housing approx. 10 mm.

If the bottom piece has become stuck, 
use a tin hammer to release it.

Lift the valve housing away and land it 
on a couple of wooden planks.

Remove and discard the O-ring from the 
groove in the top of the bottom piece.

Remove the oil cylinder from the ex-
haust valve housing.

2265-0201-0006O08

T22-33

Bottom piece
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Remove the flange on top of the guide 
bushing.

Remove and discard the O-rings and 
the inside sealing ring.

Inspect the disc for knocks and burrs. If 
neccessary replace the flange.

Use threads in the flange to remove it.

Clean the exhaust valve housing.

Inspect the bushing in the spindle guide 
for wear and measure the top and bot-
tom diameters. See Data.

If it proves necessary to replace the 
bushing, knock out the bushing with a 
hammer and a suitable mandrel.

When a new bushing is mounted, mount 
a new O-ring for sealing between bush-
ing and exhaust valve housing.

Mount and tighten the screws for the 
bushing.

2265-0201-0006O10

2265-0201-0006O11

T22-22

T22-23

Inspect guide bushing

Seals

2265-0201-0006O12

Bushing renewal
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Inspect the seating of the bottom piece 
 for damage and check with the 

bottom piece template.

Before using the bottom piece template, 
thoroughly clean the contact faces on 
the valve housing w-seat with a steel 
brush.

All measurements should be taken at 
four diametrically opposite points on the 
circumference of the bottom piece seat-
ing.

Small dent marks in the bottom piece 
seating are acceptable and need not to 
be ground away, provided that the dent 
marks do not allow blow-by of exhaust 
gas from the combustion chamber to 
the exhaust gas receiver.

For further evaluation of the bottom piece seating, see Description 2245-0200.

Take measurements G2 and G3, using a feeler gauge. Compare the results with 
the figures stated in Data T22-15 and T22-16.

IF burn marks are visible on the bottom piece seating OR G3 does not equal 
T22-16, THEN the bottom piece seat must be ground.

IF the template rests on the lower surface in the groove, i.e. G2 = 0, THEN the 
bottom piece seating must be discarded and replaced with a new bottom 
piece. Further grinding or reconditioning is not recommended.

Bottom piece inspec-
tion

2265-0201-0005O13

G3

G2

T22-13

NOTE
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If it is necessary to grind the seating, 
proceed as follows:

Before placing the bottom piece on the 
grinding machine, turn the grinding head 
away from the grinding table.

Mount and secure the bottom piece 
in the grinding machine. Using a dial 
gauge, check that the bottom piece is 
correctly centered.

Adjust the grinding head to achieve the 
correct grinding angle as stated in Data.

As the grinding angle is very important for the correct operation of the exhaust 
valve, make absolutely sure that the grinding head is correctly adjusted.

Regarding the use of the grinding machine, see separate instructions from the 
grinding machine manufacturer.

During the grinding, use the bottom 
piece template frequently to ensure that 
maximum grinding is not exceeded.

After grinding, inspect the bottom piece 
seating again, using a feeler gauge and 
the bottom piece template, to measure 
how much material has been ground 
away.

Grind the recess so that gap G3 equals 
T22-16 as stated on the Data sheet.

2265-0201-0005O14

T22-13

During grinding

2265-0201-0005O15

G3

G2

T22-13
T22-16

Bottom piece grinding

NOTE
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After grinding the inside seating of the 
bottom piece, grind the outside seating 
using carborundum 200 and the special 
grinding tool.

Turn the special grinding tool by hand, alternately turning clockwise and 
anti-clockwise.

Grind until a smooth surface is achieved. 

Clean the bottom piece.

When lifting or handling the exhaust 
valve spindle, use the special valve spin-
dle lifting tools.

When turning the exhaust valve upside 
down, mount the small lifting tool in the 
top of the spindle. Lift the spindle with 
the engine room crane and land it on 
one side on a wooden support (e.g. a 
piece of plywood).

Mount the large lifting tool designed for 
the bottom of the spindle. Lift up the 
valve spindle as shown in the sketch.

Bottom piece sealing 
face

Spindle lift

2265-0201-0005O16

2265-0201-0005O17

T22-32

NOTE
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Inspect the seating of the valve spindle 
for burn marks.

Check the burn-off F1 of the valve 
spindle by measuring along the spindle 
template from point A to point D and in 
point E.

Before using the spindle template, thoroughly clean the contact faces on the 
valve spindle with a steel brush.

All measurements should be taken at four diametrically opposite points on the 
circumference of the valve spindle. Make sure that the most burned-off point is 
measured.

Small dent marks in the valve spindle seating are acceptable and need not to be 
ground away, provided that the dent marks do not allow blow-by of exhaust gas 
from the combustion chamber to the exhaust gas receiver.

For further evaluation of the valve spindle seating, see Description 2245-0200.

IF burn marks are visible on the seating, 
the spindle must be ground.

IF gap G1 exceeds the maximum al-
lowable value T22-18, see Data, OR 
the burn-off F1 exceeds the maxi-
mum allowable burn-off  T22-17, 
the spindle must not be ground.                             
Instead the spindle must be recondi-
tioned.

Contact MAN Diesel & Turbo for advice 
on reconditioning.

Spindle inspection

2265-0201-0005O18

E

T22-17

A D

F-1

2265-0201-0005O19

G1

T22-18

Criterias for recondi-
tioning

NOTE
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Mount and secure the spindle in the 
grinding machine. Using a dial gauge, 
check that the spindle is correctly cen-
tered.

Adjust the grinding head to achieve the 
correct grinding angle as stated in Data.

As the grinding angle is very important 
to the operation of the exhaust valve, 
make absolutely sure to adjust the 
grinding head correctly.

Regarding the use of the grinding machine, see separate instructions from the 
grinding machine manufacturer. 

During grinding, measure gap G1 frequently. The max. grinding of the spindle, 
see Data, must not be exceeded.

If the max. grinding limit is reached, and burn marks are still visible on the seat-
ing of the spindle, contact MAN Diesel & Turbo for advice on reconditioning.

Clean the spindle.

Check the spindle stem for wear in the 
area T22-19 to T22-20 measured from 
the top of the spindle.

If the stem diameter is less than stated 
in Data, or the hard facing layer is worn 
away, contact MAN Diesel & Turbo for 
advice.

NOTE

2265-0201-0005O20

T22-14

Grinding angle

Spindle stem

2265-0201-0005O21

T22-21

T22-20
T22-19
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Mount the O-rings and sealing ring on 
the spindle guide.

Make sure to mount the sealing ring cor-
rectly.

Mount the flange on top of the spindle 
guide.

Use the oil cylinder as a lifting tool for 
the exhaust valve housing. Lift the oil 
cylinder with the crane, and guide it 
down over the studs for the oil cylinder. 
Mount the four nuts so that the load 
from the valve housing is evenly distrib-
uted.

Mount a new O-ring in the groove in the 
top of the bottom piece.

Land the exhaust valve housing on the 
bottom piece.

Install and tighten the bottom piece re-
taining tools.

Lubricate the inside of the bushing in 
the spindle guide with plenty of lubricat-
ing oil.

Use the oil cylinder as a lifting tool for 
the exhaust valve housing.

Carefully land the exhaust valve housing 
with the bottom piece on the exhaust 
valve spindle.

Remove the oil cylinder. 

2265-0201-0006O22

Mount seals

Retaining tools

2265-0201-0006O23

Spindle mounting

NOTE

2265-0201-0006O24
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Place the safety valve in the pressure 
testing device. Connect the testing de-
vice with the high pressure pump by 
means of a hose.

Check the opening pressure, see Data 
T22-6.

If the opening pressure is not correct, 
loosen the lock nut and, using a screw-
driver, adjust the safety valve until the 
correct pressure is indicated. Tighten 
the lock nut and test the opening pres-
sure once more.

Mount a new gasket and a new O-ring 
on the safety valve. Install the safety 
valve in the bore near the bottom of the 
air cylinder. When installing the safety 
valve in the air cylinder, only use the ma-
chined faces on the valve housing and 
tighten, see Data.

Finally, mount the protective cap.

Check the teflon guide ring and teflon 
sealing ring for wear, if it is necessary to

replace the sealing rings on the air pis-
ton, cut them and remove them.

Before mounting, heat the new teflon 
rings in 100°C hot water for at least 
five minutes. When mounting the teflon 
rings,  not to damage the run-
ning surfaces.

Mount a new O-ring in the inner groove 
of the air piston

Safety valve

2265-0201-0005O26

T22-9

T22-6

2265-0201-0006O28

Air piston seals

NOTE
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Fill the bottom of the air cylinder up to 
the drain hole with clean lubricating oil.

Lower the air piston down over the valve 
spindle. 

Mount the non return valve for com-
pressed air

Mount the two-part conical locking ring

Mount the flange on top of the air piston 
and, using four screws, tighten together 
the air piston and the flange.

On valves designed with securing bolts, 
secure the bolts. See work card 7665-
0101.

Air piston mounting

2265-0201-0006O29

T22-34

Clean oilOil level

NOTE

2265-0201-0006O30

Locking ring
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Place the oil cylinder in a horizontal po-
sition.

Remove the plug screw from the bore 
of the orifice plug. Unscrew and clean 
the orifice plug. Remove and discard the 
sealing disc. Check and clean the bore 
for the orifice plug in the top of the oil 
cylinder.

Remove the flange and take out the 
actuator piston. Inspect the inside of 
the oil cylinder for scoring. Measure the 
cylinder diameter. If the diameter of the 
oil cylinder exceeds Data T22-24, send 
the complete oil cylinder to an author-
ised MAN Diesel & Turbo workshop for 
reconditioning.

Remove the piston rings from the oil 
piston and check them for wear. If the 
thickness of the rings has worn down 
to the minimum, see Data, discard the 
rings and mount new ones.

Check that the  mark on the piston 
rings faces upwards.

2265-0201-0005O32

T22-25

Top
Oil piston

2265-0201-0005O31

T22-24

Oil cylinder
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The exhaust valve is to be assembled 
and compressed air (7 bar) is to be sup-
plied to the air spring. Thereafter, the 
valve spindle is closed.

Remove the eyebolt and the plug.

Place the measuring tool on the damper 
piston and measure the distance from 
the top of the tool (T22-26 / T22 – 27) to 
the top of the oil cylinder.  Measurement 
is to be performed with a calliper gauge.

If T22-26 / T22-27 is outside the limits (See data), the disk in the hydraulic piston 
has to be replaced. Therefore the value should be within the specified limits.

The distance measured due to repeated grindings of bottom piece seating and 
the valve spindle seating may be outside the specified minimum limit. If so, a 
new disk (thickness reduced by 3 mm) has to replace the original one.

Tight the air cylinder

Mounting the meas-
uring tool

Measurement of 
limits

2265-0201-0009C01

Compressed
air (7 bar)

Oil Cylinder 

Air Spring 

2265-0201-0009C02

Valve Spindle

Hydraulic
Piston

Measuring Tool 
T22-26
T22-27
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Nominal thickness “T” of the mounted 
disk is marked on the bottom of the 
disk. Furthermore, “T” can be deter-
mined by the equation:  .

In cases where the bottom piece and valve spindle are both exchanged during 
overhaul, this exchange might cause the distance (T22-26 / T22-27) to move 
outside the specified limits.  Spare disks in thickness steps of 0.5 mm within ac-
tual area can be ordered.

Place the piston in the special tool. 
Press out the damper piston and the 
disc using the centre screw.

Inspect the spring and the piston.

A thicker disc decreases the mesh and 
a thinner disc increases the mesh.

Assemble the damper piston with the 
new disc in the special tool. Place the 
piston upside down in the tool and 
press the disc into place in the piston.

Check the mesh once more.

Oil piston damper ad-
justment

2265-0201-0005O34

2265-0201-0009C03

Disc 

 D
 

 T
 

Evaluation and treat-
ment of limits
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Mount the actuator piston and the 
flange in the oil cylinder. Tighten and 
lock the screws.

Mount a new sealing disc in the bore for 
the orifice plug. Screw the orifice plug 
into the bore and mount the plug screw.

Return the oil cylinder to an upright po-
sition.

Cam lock washers, must be mounted 
correctly, so they lock.

Check that a new O-ring has been 
mounted in the outer groove of the air 
cylinder.

Mount the overhauled oil cylinder and 
the safety strap on top of the air cylin-
der.

Tighten two nuts at a time diagonally.

Screw the nuts onto the studs. Mount 
the spacer rings and the hydraulic jacks 
over the nuts. Pump up the jacks to 
the tightening pressure, as specified in 
Data. Tighten the nuts and remove the 
hydraulic jacks and the spacer rings. For 
the use of hydraulic tools, See also work 
card 7665-0101.

Oil cylinder assembly

2265-0201-0005O35

Oil cylinder mounting

2265-0201-0006O36

T76-2

NOTE
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Before mounting an overhauled exhaust 
valve on the engine, it is recommended 
that the valve is checked and prepared 
as follows:

Check the oil level in the bottom of the 
air cylinder. 

Refill oil as necessary as shown. 

Connect compressed air to the air cylin-
der to close the valve.

Mount the bottom piece retaining tools.

Lift up the valve with the engine room 
crane.

Check that a 1.0 mm feeler gauge can 
be inserted about 15 mm into gap G3, 
to ensure that there is a clearance be-
tween the outer parts of the seating 
faces of valve housing and spindle.

Remove the compressed air supply to 
the air cylinder.

The valve must be able to stay closed 
for a minimum of 15 minutes or accord-
ing to the dropdown test in work card 
2265-0201.

If the air piston is fitted with new sealing rings, the time the valve is closed may 
be considerably shorter than 15 minutes. The dropdown test should not be car-
ried out until after a “running-in” period of 500 hours on valves with new sealing 
rings.

Check the valve is fitted with new sealing rings in the grooves on the bottom 
piece.

2265-0201-0006M01

G3

Compressed

air

T22-28

Clean oil

Checks before 
mounting

NOTE
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Before mounting the valve on the en-
gine, connect 7 bar working air to the 
oil cylinder to keep the exhaust valve 
closed during the mounting process. 
Remove the retaining tools from the bot-
tom piece.

Lubricate the sealing rings with vase-
line and the threads of the studs with 
anti-seizure paste.

Position the valve in the cylinder cover 
bore, guiding it in accordance with the 
exhaust flanges and the guide pin on 
the exhaust side of the exhaust valve.

Mount and tighten the nuts hydraulically, 
see Data.

For use of hydraulic tools See work card 
2265-0201.

Place the protective caps on the ex-
haust valve studs.

NOTE

Exhaust valve landing

2265-0201-0006M02

Vaseline

Anti seizure
paste

2265-0201-0006M03

T76-2

Fitting of nuts
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Connect the intermediate pipe to the 
exhaust valve.

Mount and tighten the screws to the ex-
haust valve housing.

Assemble the insulation and plate jacket 
for the intermediate pipe if it has been 
removed.

Assemble the cooling water connections 
for the exhaust valve and the air pipe for 
the air spring.

Connect the high-pressure pipe for the 
hydraulic valve actuation. See work card 
2265-0201.

Connect the return oil pipe to the ex-
haust valve.

Check that all pipe connections are 
properly tightened.

Connect the electrical plug for the posi-
tion sensor.

2265-0201-0006M04

Assemble the pipe 
connections

Assemble the oil pipe 
connections

2265-0201-0006M05
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Check that all water connections are as-
sembled and tightened.

Open the cooling water inlet supply, and 
vent the exhaust valve, open the cooling 
water outlet valve.

Open the air supply to the exhaust 
valve.

Check the tightness of the sealing ring 
between the bottom piece and the 
exhaust valve housing. See work card 
2265-0201.

The air supply to the exhaust valve must 
always be connected and pressurized 
before turning on the oil supply to the 
exhaust valve actuator.

If the lubricating oil pumps have been 
started before the exhaust valve air 
springs are pressurized, the valves can 
move to open position, thus giving start-
ing problems.

To close the exhaust valves as fast as 
possible, pressurize the air springs, stop 
the lubrication oil pumps and drain the 
actuators at the drain screws.

2265-0201-0006M06

Open cooling water 
supplyconnections

2265-0201-0005M07

Air Supply
Exhaust Valve

Control Air
Supply

NOTE

Air supply
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Check that the engine is stopped and blocked according to the safety precau-
tions given on the data sheet.

Close the fuel oil supply for the unit 
concerned.

Fit a pressure gauge in “minimess” 
point No. 455. Check the pressure.

Close valve 420 and open valve 421 on 
the hydraulic block.

Check that the hydraulic cylinder unit is 
pressure free.

Close valve 531 for hydraulic operation 
of the exhaust valve.

Close the water outlet above the ex-
haust valve.

Shut off the water supply placed on the 
exhaust side below the exhaust gas re-
ceiver.

Open the drain next to the inlet valve.

Open the venting cock next to the outlet 
valve.

Check engine  
blocking

ON

OFF

00:00

Bourdon Sedeme

CC

Shut off the oil  
supply

Shut off the water 
supply

Shut off Oil and Water Supply
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Remove the hydraulic high pressure 
pipe for the exhaust valve. See work 
card 2265-0101.

Unscrew the drain pipe for the exhaust 
valve.

Remove the fuel oil high pressure pipes. 
See work card 4365-0101.

Disconnect the pipes for return fuel oil 
from the fuel valves.

Disconnect the plug for the electrical 
exhaust valve sensor.

Unscrew and remove the water outlet 
pipes. 

Dismantling of Pipe 

Connections

Disconnect the oil 
pipes

Disconnect the water 
pipes
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 Unscrew and remove the control air pipe 

for the starting air valve.

Unscrew and remove the air pipe for the 
starting valve.

Unscrew and remove the air supply to 
the exhaust valve air spring.

Remove the protective jacket enclosing 
the insulation for the intermediate pipe 
or compensator. Remove the insulation.

Remove the bolts in the flange between 
the intermediate pipe and the exhaust 
receiver. 

Remove the bolts in the flange between 
the intermediate pipe and the exhaust 
valve. Remove the intermediate pipe.

Disconnect the  
starting air pipe

Disconnect the ex-
haust gas compensa-
tor
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 Remove the protective caps from the 

cylinder cover nuts.

Position the cylinder cover tightening 
tool over the cylinder cover.

Pull down the spacer rings and the hy-
draulic jacks over the nuts.

Screw the jack on to the thread of the 
stud until the cylinder of the jack bears 
firmly against the spacer ring.

Continue turning until the jacks are 
completely compressed.

Unscrew the jack by 1 - 1¼ turn back to 
create a clearance between the jack and 
spacer ring.

The clearance between the cylinder 
cover and the spacer ring ensures dis-
mantling of the jack after loosening the 
nut.

Loosen and remove the cylinder cover 
nuts, see Data.

For use of hydraulic tools, see work card 7665-0101.

If the cylinder cover is not to be overhauled, the cylinder cover tightening tool 
may remain placed on the cylinder cover while the cylinder cover is removed 
from the engine. 

If the cylinder cover is to be overhauled, remove the cylinder cover tightening 
tool from the cylinder cover.

Fit the cylinder cover supporting tool in 
the purposed holes on the uppermost 
platform.

Cylinder cover loosen-
ing

Cylinder cover lifting 
and landing

Cylinder cover sup-
porting tool
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 Hook on the engine room crane to the  

lifting attachment on top of the exhaust 
valve.

Check that all cylinder cover connec-
tions have been loosened and removed.

Lift away the cylinder cover complete.

If the cylinder is equipped with a 
protective shield the shield must be 
removed before landing the cylinder 
cover.

To remove the shield:

• loosen the four screws
• lift up the shield approx.     
 100 mm
• turn the shield approx. 30   
 degrees relative to the cylin  
 der cover.
• lower the shield away from   
 the cylinder cover.
• land the cylinder cover on a   
couple of wooden planks

Cylinder cover lifting

Remove the protective 
shield
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 Land the cylinder cover on the cylinder 

cover support tool. 

If the cylinder cover is to be overhauled 
it is recommended instead to land the 
cylinder cover on a couple of wooden 
planks.

The cylinder cover supporting tool 
should only be used when the ship is in 
port.

Remove and discard the sealing ring 
between the cylinder cover and cylinder 
liner.

Cylinder cover landing

NOTE

Remove sealing ring
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Dismantle all valves and pipes from the 
cylinder cover.  
See work cards 3465-0201, 2265-0101 
and 4365-0101.

Remove all studs on top of the cylinder 
cover.

Mount four eyebolts and the lifting 
chains as shown in the sketch.

Remove the four screws which secure 
the cooling jacket to the cylinder cover.

Lift the cylinder cover free of the cooling 
jacket and land it on a couple of planks. 

Remove and discard the O-rings from 
the cover, and carefully clean the cool-
ing jacket and the cylinder cover.

Overhaul Prepara-

tions

Dismantle valves and 
pipes

Cooling Water 

Jacket

Remove the cooling 
water jacket
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l Provide the cylinder cover with new 
O-rings, well lubricated with vaseline.

Lift the cylinder cover and guide the 
jacket/ cover into position, using the 
guide pin as a reference (manoeuvre 
side).

Fit and tighten the screws for the cool-
ing jacket.

Lubricate the threads with ‘Never Seize’ 
or molybdenum disulphide (MoS2).

The tools for reconditioning of the 
valve seats are found on tool panel 
2270-0300.

Mount the cooling 
water jacket

Reconditioning of 

Bores

Seat reconditioning 
tools
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with a handle, a guide, a carbon cut-
ter, a seating face cutter and a grinding 
mandrel.

Clean the fuel valve bores using the car-
bon cutter. If required, recondition the 
fuel valve seating with the appropriate 
cutter.

Grind the seating with the grinding man-
drel and a grinding compound (e.g. Car-
borundum No. 200).

After the milling/grinding, clean the bore 
and seating carefully, and check that the 
seating is not damaged.

The tool consists of a spindle with a 
handle and a grinding disc.

After cleaning the valve bore and seat-
ing, grind the seating with the grinding 
disc and a grinding compound (e.g. Car-
borundum No. 200).

After the grinding, clean the bore and 
seating carefully, and check that the 
seating is not damaged.

Fuel valve bore

Exhaust valve bore
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and a grinding disc.

Recondition the starting valve bore and 
seating in the same way as described 
for the fuel valve bore.

When replacing the valves on a cylinder 
cover while it is mounted on the engine, 
recondition the valve bores/seating as 
described here, however, without re-
moving the studs.

Starting valve bore
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l Clean the bores for safety valve/
indicator cock.

Lubricate the threads with ‘Never Seize’ 
or molybdenum disulphide (MoS2) and 
fit the valve studs.

Tighten up the studs in accordance with 
the screwing-in torque stated on the 
data sheet.

Fill up the grooves between the valve 
studs and the bores for the valve studs 
with permatex to prevent water or oil 
from entering the bores during opera-
tion of the engine.

Install the valves on the cylinder cover, see work cards 3465-0201, 2265-0101 
and 4265-0101.

Indicator -  
safety valve bore

Preparations before 

Mounting

Fitting of studs

Mounting of valves
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If a cylinder cover stud has been re-
moved, it must be re-fitted before land-
ing the cylinder cover.

Clean the sealing face for the sealing 
ring.

Fit the cone on the bottom end thread 
of the stud.

Before mounting new sealing rings on 
the cylinder cover stud, heat them to 
70-100˚C, preferably in oil, for at least 
five minutes.

Take care not to exceed the temperature 
limits.

Place the sealing ring on the cone as 
shown in the sketch. Lubricate the 
cone with oil. Push on the sealing ring 
with the pusher. Remove the cone and 
pusher.

Mounting of cylinder 

cover studs

Clean the studs

Fit the cone for seal-
ing ring

Heat the sealing rings 

NOTE

Fit the sealing ring
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 Screw the stud into the cylinder frame. 
Screw back the stud ¼ revolution. By 
hand push the sealing ring into the 
groove in the top of the cylinder frame 
(see the sketch).

Check that the liner sealing surface is 
clean.

Place a new sealing ring on top of the 
cylinder liner.

If necessary fit a new ‘klinger’ sealing 
ring in the groove of the flange of the 
intermediate pipe.

Sealing ring

Landing Preparation

Sealing ring
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 Check that the water connections are 
clean and provided with new O-rings.

Lubricate the O-rings with Vaseline and 
fit them on the cylinder liner.

If the cylinder liner is equipped with a 
protective shield, this must be mounted 
on the cylinder cover before the cylinder 
cover is mounted on the cylinder liner.

Water connections

Protective Shield
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Cylinder cover landing

Cylinder Cover 

Mounting

Carefully wipe the cylinder cover con-
tact surface facing the cylinder liner, 
while the cover is resting on the sup-
port.

Lift the cylinder cover by means of the 
crane and lower it carefully into posi-
tion. During the landing, carefully check 
that the cooling water connecting pipes 
engage correctly with the holes in the 
cooling jacket.
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 If the cylinder cover studs have been 
removed and reinstalled, check the dis-
tance the stud is protruding from the 
cylinder cover.

If necessary, adjust to the distance 
T22-44 by turning the stud.

Fit and tighten the cylinder cover nuts.

Screw the jacks onto the studs. Contin-
ue turning until the jacks are completely 
compressed.

Unscrew the jacks 1/8 turn and tighten 
the nuts.

For operation of hydraulic jacks, see 
work card 7665-0101.

Fit the protective caps on the cylinder 
cover studs.

Cylinder cover stud 
- check distance

Cylinder cover tight-
ening
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Fit the intermediate pipe. Fit the bolts 
in the flange between the intermediate 
pipe and the exhaust valve. Fit the bolts 
in the flange between the intermediate 
pipe and the exhaust receiver.

Lubricate the bolts with “Never Seize” or 
molybdenum disulphide (MoS2)

Fit the insulation. Fit the protective jack-
et enclosing the insulation.

Connect and tighten the air pipe for the 
starting valve.

Connect and tighten the control air pipe 
for the starting air valve.

Connect the air supply pipe for the ex-
haust valve air spring.

Mount and tighten the water outlet 
pipes.

Fitting Pipe Connec-

tions

Mount the exhaust 
gas compensator

NOTE

Connect the starting 
air pipe

Connect the water 
pipes
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 Mount the hydraulic high pressure pipe 
for the exhaust valve. See work card 
2265-0101.

Connect the drain pipe for the exhaust 
valve.

Connect the fuel oil high pressure pipes. 
See work card 4365-0101.

Connect the pipes for return fuel oil from 
the fuel valves.

Connect the plug for the electrical ex-
haust valve sensor.

Close the venting cock next to the outlet 
valve. 

Close the drain next to the inlet valve.

Slowly open the water supply valve, 
placed next to the cylinder liner cooling 
water jacket on the exhaust side.

Vent the unit by releasing air through the 
venting cock next to the outlet valve.

When the venting is finished, close the 
venting cock. Open the water outlet 
valve on the exhaust side.

Connect the oil pipes

Open Oil and Water 

Supply

Close the drain and 
open the water supply
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 Open the fuel oil supply for the unit 
concerned.

Open valve 531 for hydraulic operation 
of the exhaust valve.

Close valve 421 and open valve 420 on 
the hydraulic block.

Open the oil supply
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To detect possible leakages from the piston or cylinder cover, keep the cooling 
water and cooling oil circulating during the scavenge port inspection.

The scavenge port inspection is car-
ried out from the scavenge air receiver. 
An additional view of the rings is pos-
sible through the cleaning cover on the 
manoeuvring side. 

The access cover to the scavenge air 
receiver must be locked and secured in 
open position during the inspection.

Turn the engine at least ½ a revolution, 
and begin with a unit arriving down-
wards, just above the scavenge air 
ports. Inspect the piston rod and the 
lower part of the cylinder wall. 

While the piston is passing downwards, 
inspect the piston skirt, all the piston 
rings, the ring lands and the piston top.

Inspect the rings, one at a time, and 
note down the results. See Volume I, Op-
eration, Chapter 707.

2265-0401-0002C01

Inspection - how to

NOTE

2265-0401-0002C02

Ring inspection
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Check the tension of the piston rings,  
by pressing against them with a wooden 
stick.  It is not possible to move a ring in 
good condition.

Measure the total clearance between 
the piston ring and the ring groove. The 
total clearance must not exceed the 
value stated in Data.

Measure the clearance at the top (E) and 
bottom (F) of the piston ring groove. 
Total clearance = E + F.

It is recommended to replace all the piston rings whenever a piston is removed 
from the engine.

2265-0401-0002C03

Ring tension

Ring grooves

NOTE

2265-0401-0008C04

Max. 2mm

E

F

T22-73

T22-74

For engines with CPR-
POP ring (Port-On-
Plan) installed:

2265-0401-0008C045

T22-69

To measure the wear of the ring, the 
width of the leakage passage can be 
measured using a feeler-gauge-type 
measuring tool.

The opening is 3 mm from the begin-
ning, and the milled passage is de-
signed in such a way that for every 1 
mm the ring is worn radially, the gab 
opens 2 mm. For maximum allowable 
widt of the leakage gab see data T22-
69.
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Remove the piston from the cylinder  
and place it on the piston support. See 
description 2245-0100. For evaluation of 
the rings, see Volume I.

Before dismantling the piston rings, 
measure the free ring gap of all the pis-
ton rings.

For dismantling the piston rings, see over-
haul.

Piston support

2265-0401-0002C06

Free ring gap

2265-0401-0002C07

T22-70

2265-0401-0008C05

T22-69
For engines with CPR-
CL ring installed:

If possible, measure the depth of 
the pressure relief grooves with a 
slide calliper. The piston rings must 
be replaced if the radial depth of 
the grooves has worn down to less 
than stated in Data T22-69.
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Measure the radial width of the rings.  
Note down the results. See Volume I, 
Operation, Chapter 707. 

Clean the ring grooves and check them 
for burn marks or other deformation.

Measure the ring grooves with a calliper 
gauge, see Data T22-64 and T22-65. 

Clearance in piston ring grooves:

The maximum vertical height in a worn 
ring groove must not exceed the value 
stated in Data. The groove is also worn 
out if there is no chromium layer.

If the ring grooves are worn out, the pis-
ton crown must be reconditioned, con-
tact MAN Diesel for advice.

Check that the piston top template is 
permanently marked with the piston top 
centre diameter T22-76.

Check that the centre area C has been 
marked off, and write the maximum 
permissible burn-away rate on the tem-
plate. See data T22-75.

Mark the outer part of the template R for ring area, and write the maximum per-
missible burn-away rate for the ring shaped area. See data T22-77.

2265-0401-0002C08

New

Worn

T22-62

T22-63

Radial ring width

2265-0401-0002C09

T22-64

T22-65

Max 2mm

Ring grooves

2265-0401-0002C10
T22-76

R
C

Piston top template
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Clean the piston crown and check the  
burn-away by means of the template. 

For maximum permissible burn away 
on the piston top centre area, see Data 
T22-75.

For the ring shaped area, see Data 
T22-77. 

Check the burn-away on the whole cir-
cumference of the piston crown top. 

If the burn-away exceeds the values 
given in Data, contact MAN Diesel for 
advice.

Note down the results for later refer-
ence.

Piston crown top

2265-0401-0002C11

T22-77
T22-75
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Open the crankcase door to the cylinder  
concerned.

Turn the crosshead down far enough to 
give access to the piston rod stuffing 
box and the piston rod/crosshead con-
nection.

Release the stuffing box by removing 
the innermost screws from the stuffing 
box flange. 

On engine models where the drain pipe 
is connected directly to the stuffing box:

Disconnect the stuffing box drain 
pipe.

Do NOT remove the outermost screws 
from the flange.

2265-0401-0002D01

2265-0401-0002D02

Stuffing box

NOTE
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Loosen and remove the hydraulic nuts,  
see Data. See work card 7665-01.

Mount the two distance pieces on the 
piston rod foot to protect the lower 
scraper ring and to guide the stuffing 
box.

Loosen the piston 
rod-crosshead con-
nection

2265-0401-0002D03

T76-1

2265-0401-0002D04

Stuffing box distance 
pieces
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Remove the cylinder cover. See work 
card 2265-0301.

Make a scratch mark in liner and pis-
ton cleaning ring to ensure correct 
re-mounting. Remove the piston clean-
ing ring.

Carefully remove any wear ridges at the 
top of the cylinder liner. See work card 
2265-0601.

If necessary, remove the aftmost ac-
cess platform for the unit concerned. 
On some engine installations, this will 
be necessary to give room for the piston 
rod foot.

Turn the piston to TDC. The top of the 
piston is now free of the cylinder liner.

Clean the lifting groove of the piston 
crown and mount the lifting tool.

Make sure to mount the lifting tool cor-
rectly, so that the claws of the lifting tool 
enter the lifting grooves of the piston 
crown.

If the engine is not equipped with long distance pieces, remove one or two cyl-
inder cover studs, using a stud setter. 

2265-0401-0016D05

Cylinder cover

2265-0401-0002D06

T22-59

Piston lifting tool

NOTE
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Lift the piston out of the cylinder liner  
and guide the piston rod foot through 
the stuffing box flange.

If the engine is equipped with long dis-
tance pieces for the stuffing box, the 
piston rod foot can pass between two 
cylinder cover studs.

Place the two halves of the support 
around one of the openings in the plat-
form. Lower the piston rod foot and 
stuffing box through the opening in the 
platform. Secure the two support halves 
with screws and lower the piston on the 
support. Check the piston is resting on 
the piston rod flange.

Limited lifting height: 
If the piston rod foot can not be lifted 
clear of the liner top with the standard 
lifting tool, contact MAN Diesel for in-
structions for tilted lift.

Piston lift

2265-0401-0002D07

T22-78
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Place a cover over the opening for the  
piston rod stuffing box at the bottom of 
the cylinder unit.

Turn the crosshead down far enough to 
permit  mounting of the protective rub-
ber cover on the crosshead bearing cap. 
The protective rubber cover is found on 
tool panel 904.

The covers must remain in place to pro-
tect the crosshead bearing journal from 
impurities until the piston is remounted.

Clean, measure and recondition the cyl-
inder liner. See work card 7665-01.

2265-0401-0002D08

Protect the crosshead 
bearing
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Place the piston in the support and  
remove the piston lifting tool.  
See Dismantling.

Clean the piston top and the piston 
rings.

Check the free ring gap and the burn-off 
on the piston top. See Checking.

Remove the stuffing box. See work card 
2265-05.

Take off the piston rings by means of 
the ring expanders. If the engine is 
equipped with two ring expanders, the 
short ring expander is for the uppermost 
ring.

First remove the uppermost ring, then 
ring No. two, three and four.

Clean and inspect the rings and the ring 
grooves. See Checking.

Loosen and remove the hydraulic nuts 
between the rod and the piston crown. 
See Data.

For operation of hydraulic tools, see work 
card 7665-01.

Lift the piston crown and skirt clear of 
the piston rod.

Piston support

2265-0401-0002O01

T22-78

2265-0401-0002O02

Piston ring 
dismantling

2265-0401-0002O03

T22-79
+
T22-81

T76-1

Piston crown 
dismantling
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Unscrew and remove the nuts for the  
cooling insert. Remove the cooling in-
sert. Clean and inspect the cooling in-
sert.

Screw on the eyebolts and lift out the 
cooling oil pipe.

Clean and inspect the cooling oil pipe 
and the piston rod, then reinsert the 
cooling oil pipe. Refit the cooling insert 
and tighten the nuts as specified in Data.

Check that the surfaces of the O-ring 
groove are clean and smooth.  

Fit a new O-ring on the piston rod 
flange.

Cooling insert

2265-0401-0002O04

T22-83

2265-0401-0002O05

T22-82

T22-60
    or
T22-58

Piston rod and cooling 
pipe
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Unhook the crane from the piston lifting  
tool, and connect the lifting tool and the 
crane hook by means of a wire rope. Lift 
up the piston crown.

Fit two eyebolts in the piston skirt and a 
wire rope between the bolts as shown in 
the sketch.

Install a tackle in a suitable place with 
sufficient space below for the piston 
crown. Attach the tackle to the wire rope 
on the piston skirt and carefully turn the 
piston crown upside down.

Use both cranes if the engine room is equipped with two cranes.

Land the piston lifting tool and the piston crown on a sufficient support of wood 
pieces. Loosen the piston lifting tool and lift the piston crown clear of the tool.

Place the piston crown with skirt on a 
wooden support as shown.

Remove the locking wire and the screws 
in the skirt. If necessary, use two dis-
mantling screws to pull the skirt off the 
piston crown. Mount two eyebolts in the 
skirt. Lift the skirt and land it on a cou-
ple of planks.

Discard the sealing ring on the piston 
skirt.

Thoroughly clean and inspect all parts 
of the crown and skirt. If coke deposits 
are found in the cooling spaces of the 
piston crown, the coke deposits should 
be washed out with Carbon Remover or 
a similar cleaning fluid. When all coke 
deposits have been dissolved, clean 
and inspect the piston crown again. 

Coke deposits reduce the heat transfer from the piston crown to the cooling oil. 
The deposits must be removed as a routine procedure when a piston is over-
hauled.

If the piston crown is renewed, remove the piston crown studs using a stud set-
ter.

Piston crown turning

2265-0401-0002O06

2265-0401-0002O07

T22-81

Piston crown 
dismantling and 
cleaning

NOTE
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Mount the piston crown studs in a new or  
overhauled piston crown, lubricate the 
threads on the studs with molybdenum 
disulphide (MoS2).

Tighten the studs to the specified torque 
using a stud setter, see Data T22-56.

Mount a new O-ring on the piston skirt, 
check that the surfaces of the O-ring 
groove is clean and smooth, coat the 
ring with lubricating oil before mounting.

Mount the piston skirt on the piston 
crown.

Tighten the screws to the specified 
torque, see Data T22-57. Lock the 
screws with locking wire.  
See work card 7665-05.

Lubricate the O-ring on the piston rod 
flange with lubricating oil.

Take care not to damage the pipes of 
the cooling insert when landing the pis-
ton crown on the piston rod.

Land the overhauled piston crown and 
skirt on the piston rod.

Mount  and tighten the hydraulic nuts on 
the piston crown studs. 

When tightening the hydraulic nuts fol-
low the tightening sequence. All the nuts 
must be tightened twice to full tighten-
ing pressure, see Data.

Piston crown 
assembly

2265-0401-0002O08

T22-57

T22-56

2265-0401-0002O09

4
5

6

1
2 3

1
2

3

1
2

3
1

2
3

4

5
6 4

5

6

4

5
6

T76-02

Piston crown and skirt 
mounting

NOTE
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According to current class rules, the piston must be pressure tested hydrauli-
cally. It is possible to carry out a test of the sealing rings with compressed air 
before filling the piston with oil. The sealing ring test can also be carried out 
when the piston is resting in the support tool.

Mount the pressure-testing tool on the 
piston rod foot. Connect compressed 
air to the testing tool and fill the piston 
to 4-5 bar. Close the valve on the testing 
tool and remove the air connection. The 
piston must now hold the pressure for 
minimum 30 minutes.

Spray a little soap water on to the sur-
face joints between piston rod/crown/
skirt and around the hydraulic nuts to 
detect leaks.

Dry off all soap water.

For this test, the piston must be turned 
upside down (see next step to turn a 
complete piston).

Fill the piston and piston rod with lubri-
cating oil. Mount the pressure-testing 
tool on the piston rod foot. Pressure-test 
the piston at the pressure stated on 
the Data Sheet. Check the contact sur-
faces of the piston and the sealing rings 
for tightness. Check that there are no 
cracks in the piston crown.

Turn the piston upside up and drain out 
the piston oil.

2265-0401-0002O10

Sealing ring test

2265-0401-0002O11

oil

T22-53
Pressure test
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Lift the piston with the normal lifting  
tool. Lower the piston rod foot until it is 
close to the platform. Land the foot on a 
wooden block.

Lower the piston crown to the platform 
and land it on a wooden block in such a 
way that it is possible to remove the lift-
ing tool. 

Mount an eyebolt in the side of the lift-
ing tool, hook on the crane and remove 
the lifting tool from the piston crown.

Attach the lifting bracket to the bottom 
of the piston rod foot. Hook the crane 
on to the  lifting bracket. Lift the piston 
rod foot clear of the wooden block. 
Keep lifting until the piston rod is in a 
vertical position.

During the lift, follow with the crane to 
keep the crane positioned vertically 
above the lifting point. The stuffing box 
must be removed.

Fit the new piston rings (alternately 
right-hand and left-hand cuts, with the 
ring gaps staggered 180° and with the 
TOP mark upwards), using the ring ex-
pander.

When mounting the piston rings, use the 
ring expanders to prevent unintended 
deformation of the rings.

Do not expand the rings more than nec-
essary. The uppermost ring (CPR-ring) 
must be mounted with the short ring 
expander.

Mount the piston rod stuffing box. 

See work card 2265-05.

Piston turning

2265-0401-0002O12

NOTE

2265-0401-0002O13

TOP

A

B

C

D

A

B

C

D

Piston completion
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Check the piston rings and piston  
crown in accordance with “checking”, if 
not already done.

Mount the lifting tool on the piston 
crown. See Data T22-59.

Ensure that the stuffing box is correctly 
positioned over the distance pieces 
mounted on the piston rod foot. Both 
the holes for the flange and the drain 
hole for the drain pipe must be posi-
tioned correctly.

2265-0401-0002M01

T22-59

2265-0401-0002M02

Stuffing box position
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Mount the guide ring in the top of the  
cylinder liner. The cut outs for the lifting 
tool must be turned to fore-aft position.

Remove the cover from the piston rod 
stuffing box opening in the bottom of 
the cylinder unit. 

Clean the stuffing box flange.

Turn the crosshead to a position 45° 
from TDC (crank web pointing towards 
exhaust side).

2265-0401-0002M03

2265-0401-0002M04

Stuffing box cover

2265-0401-0002M05

45°

Crosshead position
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Coat the O-rings of the stuffing box and  
the piston rod with oil. Coat the piston 
rings and cylinder liner with cylinder lu-
bricating oil.

Lower the piston into the cylinder liner – 
while guiding the piston rod foot through 
the cut-out in the stuffing box flange – 
until the piston rings are inside the liner. 

Remove the protective rubber cover 
from the crosshead.

2265-0401-0002O01

T22-78

2265-0401-0002M07

Protective cover
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Turn the crosshead almost to TDC.

If necessary, mount the hydraulic nuts 
on the studs and screw down until the 
nuts are flush with the top of the studs.

Turn the crosshead upwards until the 
piston rod foot lands on the nuts, there-
by turning the crosshead until the face is 
parallel to the piston rod foot.

Lower the crosshead just enough to en-
able removal of the nuts. Turn the cross-
head upwards until the piston rod lands 
on the crosshead. When mounting the 
piston on the crosshead, make sure that 
the piston rod foot does not damage 
the threads of the studs. Ensure that the 
guide ring in the crosshead fits correctly 
in the centre hole of the piston rod.

Unscrew the lifting tool and remove the lifting tool and the guide ring for piston 
rings.

Turn down and land the stuffing box on 
the stuffing box flange. Check that the 
holes in the stuffing box and stuffing 
box flange are correctly centered.

Tighten the piston rod stuffing box by 
means of the screws through the inner 
holes in the stuffing box flange.  
For Data, see work card 2265-05.

On engine models where the drain pipe 
is connected directly to the stuffing box:

Mount the stuffing box drain pipe.

Remove the distance pieces from the 
piston rod foot.

2265-0401-0002M08

Crosshead alignment

2265-0401-0002M09

Stuffing box
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Mount and tighten the piston rod nuts  
with  the hydraulic jacks. See Data.  
See work card 7665-01.

Mount the piston cleaning ring in ac-
cordance with the scratch mark. If 
the PC-ring is damaged (broken or 
cracked), it must be replaced by another 
ring.  
See work card 2265-06.

2265-0401-0002M10

T76-2Tightening of the 
piston rod-crosshead 
connection

Piston cleaning ring

2265-0401-0016M11
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If the cylinder cover studs have been  
removed, remount them. Carefully clean 
the surfaces around the base of the 
studs and check the O-rings on the 
studs.

Mount the cylinder cover studs with 
the stud setter. Screw the stud down to 
contact and half a revolution back.

Land the cylinder cover on the liner and 
check the distance that the stud is pro-
truding from the cylinder cover. If nec-
essary, adjust the distance T22-44 by 
turning the stud.

Tighten the cylinder cover nuts and 
mount the necessary pipes.  
See work kard 2265-03.

Smear the piston rod with molybdenum disulphide, and turn the crankshaft a 
couple of revolutions.

At the first opportunity, start the engine and keep it running for about 15 min-
utes at  a speed corresponding to “Dead Slow” Ahead.

Then stop the engine and inspect the piston rod and stuffing box.

2265-0401-0002M12

Cylinder cover studs

2265-0401-0002M13

T22-44

Cylinder cover

Running-in





 



Dismantle the piston rod stuffing box. 
See Dismantling.

Check the end clearances of the 
scraper rings.

Scraper ring no. 4 is standard type, 
while scraper rings no. 1, 5, 6 and 7 
is Lap Joint type. The end clearances 
for standard type and Lap Joint type 
are the same.

The ring end clearance stated in Data 
apply to new rings.

As a general guide, it is recommend-
ed depending on the overhauling 
intervals and one’s own experience 
– to replace sealing rings and scraper 
rings when the specified clearance 
value T22-91 have been halved.

Garter springs:

Generally, it is recommended to 
renew the springs when the seal-
ing rings and scraper rings are re-
newed.

The springs can be checked as fol-
lows: 

Place the springs on the table, 
measure Lo (free length), and com-
pare with Data. If a spring is extend-
ed more than 8% from the value 
given in data, it must be discarded.

Uppermost scraper 
ring and sealing rings

Check the length and 
adust the load of the 
springs T22-92

T22-93

NOTE
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If, in the period between piston overhauls, it becomes necessary to inspect the 
piston rod stuffing box, proceed as follows:

Turn the crosshead to about 90° from 
TDC.

Mount the rubber cover around the pis-
ton rod to protect the crosshead bearing 
from impurities.

Remove the drain oil pipe and all inner-
most screws and all outer screws except 
for two screws placed diametrically op-
posite in the stuffing box flange, longitu-
dinally to the engine.

Mount the worktable around the piston 
rod so that the two remaining screws in 
the stuffing box flange can be loosened 
through the holes. 

The crosshead

Drain oil pipe

Mount the worktable 
around the piston

MAN Diesel2265-0501-0007

P
is

to
n

 R
o
d

 S
tu

ffi
n

g
 B

o
x
 •

 D
is

m
a
n

tl
in

g
 

W
o
rk

 C
a
rd

2
2

6
5

-0
5

0
1-

0
0

0
7



3 (10)

20
12

-0
2-

17

Mount the two distance pieces for the 
stuffing box.

Remove the two long dismantling screws 
from the worktable.

Mount them in the stuffing box through 
the holes in the worktable.

Remove the remaining two screws from 
the stuffing box flange.

Turn the piston to BDC, thereby with-
drawing the stuffing box from the cylinder 
frame bottom.

Remove the two long dismantling screws 
from the stuffing box and mount them in 
the worktable.

By means of the four short screws in the 
worktable, press the stuffing box out of 
the flange and 30mm up.

Place two steel bars (40 x 40 mm ) be-
tween the stuffing box and the stuffing 
box flange, one on each side of the piston 
rod, see the sketch. Use the steel bars as 
supports when the stuffing box is disas-
sembled. For overhauling the stuffing box, 
see Overhaul.

T22�102

Distance pipes

Remove the distance 
secrews

Turn the piston to 
BDC

Steel bars
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Normally, overhaul of the piston rod stuffing box is carried out by routine meth-
ods in connection with the dismantling (pulling) of the pistons.

During such overhauls, the piston rests on a support placed over one of the 
cut-outs in the top platform.

Work on the stuffing box is then carried out from the platform below.

If the stuffing box is overhouled inside the engine, it is also done as described 
here, but the stuffing box halves are supported by the steelbars described in 
Dismantling.

Mount two eyebolts in the stuffing box 
flange, and hook on two tackles.

Lift the stuffing box a little up the piston 
rod, and mount the worktable round the 
piston rod at a suitable working height.

Land the stuffing box on the worktable, 
and remove the tackles and eyebolts.

Remove the O-ring of the stuffing box. 
If the O-ring is intact and is to be used 
again, move it up the piston rod and se-
cure it in this position, for example with 
tape.

Remove the nuts from the stuffing box 
assembling bolts.

O-rings

T22�102

Eyebolts
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Take out the six bolts, and pull away one 
stuffing box half.

Mount two eyebolts on the stuffing box 
half and remove it from the worktable.

Remove the remaining stuffing box half and press all sealing rings and scraper 
rings down against the worktable.

Measure the clearance between the segments of the scraper rings to determine 
whether replacement is necessary. See Checking.

Dismantle and stack the rings in the same order as when fitted in the stuffing 
box.

Carefully clean all the ring segments.

Inspect and assess the surface quality of the sealing rings. If their sliding sur-
faces have scratches or marks, replace 
the rings.

Check the lengths of the springs. See 
Checking.

Inspect the surface of the piston rod.

If small longitudinal scratches have oc-
curred (caused by poorly adapted stuffing 
box rings), smooth the piston rod surface 
carefully with a fine grained carborundum 
stone. In the case of coarse scratches, it 
may prove necessary to machine-grind 
the surface in a workshop.

Clean the halves of the stuffing box hous-
ing.

Stuffing box half

Eyebolts

Remover the remain-
ing stuffing box

Measure the clear-
ance

Spring lengths

Piston surface

Clean the valves
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Lubricate the piston rod (in the area 
where all the ring units in the stuffing box 
will be positioned) with molybdenum di-
sulphide (MoS2).

For correct mounting of the sealing and 
scraper rings see the sketch.

The scraper ring in groove no. 4 must be 
standard type without relief grooves on 
the underside.

The scraper ring in grooves no. 1, 5, 6 
and 7 must be Lap Joint type with relief 
grooves on the underside.

Make sure that the guide pins in the 
sealing rings in grooves no. 2 and 3 are 
mounted correctly.

Piston rod lubrication
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Assemble all the stuffing box ring units 
round the piston rod, on the worktable, in 
the following way:

• Place the lowermost scraper ring 
segments (Lap Joint type) on the 
worktable.

• Place the spring round the segments, 
and hook the spring ends together.

Repeat this procedure for the next two 
Lap Joint type scraper rings and one 
standard type scraper ring.

On top of the scraper rings, assemble the 
two sealing ring units (each consisting of 
a 4-part and an 8-part ring).

Assemble the 8-part sealing ring so that the two guide pins face upwards, 
place the spring round the segments and, hook the spring ends together.

Assemble the 4-part sealing ring above the 8-part sealing ring. Push the two 
rings together in such a manner that the guide pins in the lower sealing ring en-
gage with the two holes in the upper sealing ring.

Finally, assemble the uppermost scraper ring (Lap Joint type).

With all rings mounted on the piston rod 
adjust the position of the rings to obtain 
an equal distance between them. Use 
the stuffing box gauge tool to check the 
spacing between the rings. This is done 
by carefully inserting the teeth of the 
gauge tool within the rings and then care-
fully moving the gauge along the springs.

Stuffing box assembly

Adjust the rings
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Mount the first stuffing box half. Take  
care not to pinch any of the rings.

Re-check and if necessary adjust the po-
sitions of the rings.

Place the other half of the stuffing box 
housing on the worktable, and push it 
into position round the rings.

In the middle holes mount and tighten up 
the fitted bolts to the torque specified on 
the Data Sheet, See Data T22-89.

Mount and tighten the standard bolts to specified torque, See Data T22-88.

Mount the O-ring in the stuffing box groove.

Mount eyebolts and wire ropes, and lift 
the stuffing box a little.

Remove the worktable and lower the 
stuffing box until it rests against the dis-
tance pieces on the piston rod foot.

Remove wire ropes and screws.

Adjust the rings

Adjust the rings
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Mounting the screws

NOTE

After overhauling, assemble the stuffing 
box halves on top of four screws.

Mount the two long screws from the 
worktable in the stuffing box.

Turn down the short screws so that the 
stuffing box lands on the flange.

Turn the piston upwards until the stuffing 
box is in place in the cylinder frame.

Make sure that the two guide pins in the flange enter the guide holes in the bot-
tom of the cylinder frame.

Mount two screws in the flange through 
the holes in the worktable.

Turn the piston

Mount the screws
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Remove the long screws from the stuffing 
box and mount them in the worktable.

Remove the worktable from the piston  
rod.

Mount and tighten all the inner and outer 
screws for the stuffing box. See Data.

Remove the protecting rubber cover from 
the piston rod/crosshead.

Smear the piston rod with molybdenum 
disulphide.

Then turn the crankshaft a couple of 
revolutions.

If possible: Start up the engine and keep 
it running for about fifteen minutes at a 
number of revolutions corresponding to 
very slow or idle speed.

Then stop the engine and inspect the pis-
ton rod and stuffing box.

Remove the worktable

T22�86
T22�87

Mount all screws

Remove the protect-
ing rubber
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Dismount the cylinder cover, the piston cleaning ring and the piston.  
See Workcard 2265-03 and 2265-04.

Clean the cylinder liner and scavenge air ports.

Position the cylinder liner measuring 
tool.

Measure the cylinder liner with an inside 
micrometer at the positions indicated on 
the measuring tool.

Take measurements in the fore-and-aft 
and athwartship directions.

Check and assess the condition of the 
cylinder liner according to the descrip-
tion given in chapter 2245-0100 

If the cylinder liner is to be replaced, 
the piston cleaning ring must also be 
replaced.

Smooth any scores or marks and grind away the wear ridges. See Overhaul.

Check the lubricating points of the cyl-
inder by pumping cylinder oil to each 
lubricating point with the cylinder lubri-
cator.

Clean any blocked lubricating duct. 

Mount the piston and cylinder cover.  
See Workcard 2265-03 and 2265-04

Setting measuring 
tool

NOTE

Carefully!

Lubrication points

Starting with the cylinder liner
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 The PC-ring is to be regarded as an integrated part of the liner and it is intend-
ed to follow the service life of the liner.

During inspection of the piston and the liner, the PC-ring must also be inspect-
ed.

Compare the PC-ring diameter wear with the wear of the liner. If wear of the two 
components does not deviate more than T22-115 then reinstall the PC-ring.

If the PC-ring is broken or cracked, replace the ring with a new PC-ring, or no 
ring according to the table in T22-109 on the Data sheet.

When a new liner is installed, also a new PC-ring must be installed. When a new 
liner is ordered, also a new PC-ring must be ordered.

Piston cleaning (PC) 
ring

PC-ring and the wear 
of the liner
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 Dismount the cylinder cover. See Workcard 2265-02.

Discard the sealing ring from the top of the cylinder liner.

Turn the piston down far enough to make it possible to grind away the wear 
ridges at the top of the liner with a hand-grinder. See Overhaul.

Dismount the piston cleaning ring and the piston. See Workcard 2265-04.

Dismount the four cooling water pipes – 
between the cooling jacket and cylinder 
cover and discard the O-rings from the 
pipes – and clean them carefully.

Screw the two lifting tools on to the 
cylinder liner. Check with a feeler gauge 
that there is no clearance between lift-
ing tool and cylinder liner. For tightening 
torque, see Data.

Fasten the two lifting 
tools

Dismantling the  
cylinder cover

Coling water pipes
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 Disconnect the oil pipes leading from 

the cylinder lubricator to the cylinder 
liner.

Remove the screws of the cooling water  
inlet pipe.

Cooling water inlet

Disconnecting the oil 
pipes
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 Attach the crane to the lifting crossbar.

Hook the lifting tools on to the crossbar 
on both sides of the cylinder liner. 

Lift the liner with the cooling jacket out 
of the cylinder frame. 

Low lifting height in the engine room 
may require the removal of one or more 
cylinder cover studs before dismantling 
the cylinder liner.

Land the cylinder liner vertically on, for 
instance, a couple of planks.

Clean the cylinder frame internally, taking special care with the contact surfaces 
for the cylinder liner at the top of the cylinder frame.

The lifting tools are also used for transporting the cylinder liner.

Removing the liner

NOTE

Back to the cylinder 
frame
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l If not already done, remove cylinder liner 
lubrication pipes and distributing block.

Remove the non-return valves for the  
cylinder liner lubrication

Attach two tackles to the crossbar, as 
shown.

Mount two lifting eyebolts in the cooling 
jacket.

Hook the tackles on to the lifting eye-
bolts on the cooling jacket and haul 
tight.

Loosen the screws on the clamps which 
fix the cooling jacket to the cylinder liner. 
Turn the clamps away from the liner.

Lower the cooling jacket by means of 
the tackles and land it on the wooden 
planks.

Before removing the 
cooling jacket

Removing the cooling 
jacket
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l Mount the lifting tools on the cylinder  
liner. See Data.

Lift the cylinder liner away from the 
cooling jacket.

Clean the cooling jacket internally.

Check and assess the condition of the 
cylinder liner according to the descrip-
tion given in chapter 2245-0100.

Carefully scratch over any scores or 
marks on the cylinder liner running sur-
face, by means of a rough grindstone 
held in the hand.

Check in the top of the liner for a wear 
ridge (where the piston rings reverse 
direction). If there is any sign of a wear 
ridge, it is necessary to create a groove 
by grinding. The groove serves to pre-
vent the build-up of a new wear ridge.

Moving the cylinder 
liner from the cooling 
jacket

Checking inside the 
liner body



MAN Diesel

8 (12) 

2265-0601-0010

W
o
rk

 C
a
rd

2
2

6
5

-0
6

0
1-

0
0

10
 

20
12

-1
0-

25
 -

 e
n

C
yl

in
d

e
r 

L
in

e
r 

 •
  
O

ve
rh

a
u

l It is recommended to use a wear ridge  
milling machine to create the groove. For 
use of the milling machine, see supplier’s 
instruction.

Alternatively, place an old piston ring on 
the top of the piston and turn to a posi-
tion that enables the grinding disc to 
rest on the old piston ring while remov-
ing the wear ridge. Use a grinding disc 
with a round edge.

Check the distance C before grinding 
to ascertain that the wear ridge was 
caused by the top ring at TDC.

The maximum depth of the groove is 
calculated as Smax. = D x 0.0045.

It is of the utmost importance that the groove is made with a regular rounding 
as shown in the sketch.

Creating the groove

Creating the groove 
“Alternative”

S

D

C C
R=

4-
5 

m
m

NOTE
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l Apply a thin layer of grease on the con-
tact surface for the cooling jacket on the 
liner.

Mount the lifting tools on the liner. Lift 
the liner a little and mount new O-rings 
for the cooling jacket. Then place the 
liner in the cooling jacket.

Remove the lifting tools.

Lift the cooling jacket into position – 
marking scratches jacket/cylinder liner 
must coincide (manoeuvre side).

Returning the cooling 
jacket to liner

Positioning the  
cooling jacket
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l Turn the clamps until they fit in the 
groove of the liner, and tighten the 
screws.

Remove the tackles and the eyebolts  
from the cooling jacket.

Mount the non-return valves for the cyl-
inder liner lubrication.

Mount the cylinder liner lubrication dis-
tributing block.

Finally
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 Mount the lifting tools on the cylinder  
liner and tighten to the specified torque.  
See Data. 

Hook the lifting tools on to the crossbar, 
and lift the jacket/liner assembly. 

Mount the lowermost O-ring and apply a 
little lubricating oil on the ring.

Check that the joint surfaces on the cyl-
inder frame and cylinder liner are com-
pletely clean.

Coat the joint surfaces with permatex or 
a similar liquid sealing compound.

Mount the cylinder liner in the cylinder 
frame. Replace the O-rings on the water 
connections and mount the water con-
nections on the cooling jacket.

If one or more cylinder cover studs have been removed during the dismantling, 
mount the studs. See Workcard 2265-04.

T22�111

Returning the cylinder 
liner

Before mounting the 
liner

Remember!



MAN Diesel

12 (12) 

2265-0601-0010

W
o
rk

 C
a
rd

2
2

6
5

-0
6

0
1-

0
0

10
 

20
12

-1
0-

25
 -

 e
n

C
yl

in
d

e
r 

L
in

e
r 

 •
  
M

o
u

n
ti

n
g

 Mount a new gasket between the cool-
ing water inlet pipe and the cooling 
jacket. Mount and tighten the screws.

Screw the pipes from the lubricator on 
to the non-return valves, but do not 
tighten.

Vent the cylinder lubricating system 
by pumping all pipes through until oil, 
without air bubbles, comes out from the 
union pipe/non-return valve.

When this is in order, tighten the pipes 
firmly on the non-return valves and 
again pump until it is certain that each 
individual lubricating point functions 
correctly.

Lubricate the inside of the cylinder liner with cylinder lubricating oil and mount 
the piston and the piston cleaning ring. See Workcard. 2265-04 ‘Mounting’ 

Make sure to mount the piston cleaning ring correctly, so that the scratching 
marks are aligned.

Mount the sealing ring and the cylinder 
cover. See Workcard 2265-03 ‘Mounting’.

Tighten the upper water connections on 
the cooling jacket as soon as the cylin-
der cover is correctly positioned.

New gasket for the 
cooling water inlet 
pipe

Lubrication pipes

Before mounting the 
piston

NOTE

Cylinder Cover
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Item no Qty Designation

017 - Panel for tools ms908

029 - Name plate

066 - Lifting tool for exhaust valve

080 - Test equipment, exhaust valve

091 - Gauge for exhaust valve spindle

113 - Grinding tool for high-pressure pipe

125 - Tool for emergency open exhaust valve

149 - Tool for hydraulic piston

150 - Gauge for exhaust valve bottom piece

162 - Lifting tool for exhaust valve

186 - Grinding ring for exhaust valve bottom piece

233 - Retaining tool

304 - Measuring tools
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Item no Qty Designation

011 - Worktable for exhaust valve

2270-0210-0003 MAN Diesel
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Item no Qty Designation

016 - Worktable for exhaust valve

2270-0220-0002 MAN Diesel
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Item no Qty Designation

015 - Hydraulic jack

027 - Support for hydraulic jack

039 - Ball handle

052 - Sealing ring with back-up ring

064 - Sealing ring with back-up ring

076 - Hex key

088 - Stud setter

2270-0240-0001.0 MAN Diesel
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Item no Qty Designation

013 - Hydraulic jack

025 - Support for hydraulic jack

049 - Ball handle

050 - Sealing ring with back-up

062 - Sealing ring with back-up

086 - Hex key

108 - Stud setter

2270-0247-0001 MAN Diesel
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Item no Qty Designation

010 - Panel for tools

022 - Name plate

046 - Grinding tool for exhaust valve seat

058 - Milling and grinding wheel for fuel valve

060 - Milling and grinding wheel for starting valve

071 - Dismantling lever for fuel valve

083 - Handle, sundry types

095 - Grinding ring for starting valve

105 - Pin wrench for starting valve

2270-0300-0004 MAN Diesel
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Item no Qty Designation

015 - Balancing ring assembly

027 - Balancing ring assembly

039 - Spring balance

040 - Hydraulic jack, complete

052 - Quick coupling, female

064 - Steel hose with 2 union

076 - Steel hose with 2 union

088 - Steel hose with 2 union

090 - Screw

100 - Nut, self-locking

111 - Quick coupling, male

123 - Hexagon nipple

135 - Pipe clamp, 1 flap

147 - Screw

159 - Nut, self-locking

2270-0310-0002 MAN Diesel
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Item no Qty Designation

024 - Sealing ring with back-up

036 - Sealing ring with back-up

048 - Hex key

050 - Ball handle

073 - Hollow-point screw

085 - Steel ball

097 - Stud setter

107 - Quick coupling, male

2270-0315-0001 MAN Diesel
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Item no Qty Designation

014 - Cylinder cover rack
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Item no Qty Designation

013 - Lifting chains, cylinder cover

2270-0350-0001 MAN Diesel
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Item no Qty Designation

014 - Panel for tools

026 - Name plate

040 - Lift for piston rod foot

051 - Lift tool for cylinder liner

075 - Template for piston top

087 - Distance piece

099 - Cover for stuffing box hole

109 - Mounting tool for stuffing box spring

110 - Pressure test tool for piston

122 - Worktable for stuffing box

134 - Piston ring expander

160 - Screw

195 - Pushing tool for seals

205 - Gauge for stuffing box

217 - Slide caliper
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Item no Qty Designation

018 - Guide ring for piston

2270-0430-0002 MAN Diesel
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Item no Qty Designation

024 - Hydraulic jack, complete

036 - Hydraulic jack, support

050 - Sealing ring with back-up

061 - Sealing ring with back-up

085 - Tommy bar

097 - Hex key

132 - Hydraulic jack support

144 - Hydraulic jack support

311 - Stud setter
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Item no Qty Designation

016 - Support iron for piston
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Item no Qty Designation

010 - Lifting tool for piston

2270-0480-0002 MAN Diesel
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Item no Qty Designation

016 - Measuring tool for cylinder liner
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Item no Qty Designation

016 - Measuring tool for cylinder liner

028 - Measuring tool for cylinder liner
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Item no Qty Designation

021 - Cross bar for cylinder liner
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Recording of Observations

References to Work Cards

Bearing Type Inspection without 
Opening-up

Open-up Inspection
 and Overhaul

Main bearing 2565-0401 2565-0401

Crankpin bearing 2565-0301 2565-0301

Crosshead bearing 2565-0201 2565-0201

Guide shoes 2565 –

Crosshead guides 2565 –

Thrust bearing – 2565-0601

Camshaft bearing (MC/ME-B) 2565-0101 2565-0101

Use the Inspection Sheet, 2555-0140 page 6. For help, refer to example, 2555-0140
page 5.

A. Inspection without Opening-up
State the following information:
Date / Signature / Engine running hours / Type of inspection / Bearing type (2555-
0140, table 1) / Bearing number / Observation (2555-0140 page 4, Table 3)/ Remarks /
Clearances.

B. Open-up Inspection and Overhaul
State the following information:
Date / Signature / Engine running hours / Type of inspection / Bearing type
(2555-0140, Table 1) / Bearing number / Manufacturer’s logo / Damage to (2555-0140,
Table 2) / Observation (2555-0160 page 4, Table 4) / Site and extent of damage (2555-0140 
page 2 and 3) * /Remarks / Clearances / Hydraulic opening pressure / Roughness.

* The site and extent of the damage is determined by:

1. The approx. centre of the damaged area (see examples I, II and III).
 The axial location (I) of the centre should be stated in (mm) from the aft end of the 

bearing or the journal.

2. The extent of the damage defi ned by a circle with radius (r); or a rectangle (a, b) or (a, b, +/– c),
(see examples I, II and III).

Note: for isolated cracks, illustration III is used, with the measurement b omitted.

Table 1: Table 2:

Bearing Type Damage

Main Bearing MB Overlayer OL

Crankpin Bearing CRB White Metal WM

Crosshead Bearing CHB Journal J

Guide Shoes GS Pin P

Crosshead Guides CG Transitions:

Thrust Bearing TB      Oil Wedge OW

Camshaft Bearing (MC/ME-B) CSB      Bore Relief BR

     Tang. Run-out TR

Back of Shell BS
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Doc-ID: 2555-0140-0003

Location and size of damage in bearing shells
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Crosshead Crosshead pin

(View from aft)
F M A

Main and crank bearing journals

(View from aft)

F M A

F M A

0

39

6

0

2

1

9 3

6

1

2

Main bearing journal

Crank pin bearing journal

0

39

6

Location of damage on pin/journal
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)1.7(pu-gninepOtuohtiwnoitcepsnI3elbaT

snoitavresbOlobmySskcehC

Oil flow OF •
U

OK, similarity
Uneven

Oil Jets OJ
(Crosshead, Guide strips)

•
R
M

TW

OK, similarity
Reduced
Missing
Twisted

White Metal WM •
SQ
CR
L
M

OK
Squeezed out
Cracks
Loose
Missing

Crosshead Guides CG •
SC
CO
SW

OK
Scratches
Corrosion
Silvery White

Oil Pan OP •
WM

OK, clean
White metal fragments

Oil Condition OC •
DK
WT

OK
Dark
Water traces

)2.7(luahrevOdnanoitcepsnIpu-nepO4elbaT

Checks Symbol Observations Ref.

White Metal WM •
W
HC
OS
CR

CRC
L
M

SSE
CO

OK
Wiping
Hard Contact
Oil Starvation
Cracks
Crack Cluster
Loose
Missing
Spark Erosion
Corrosion

7.3 II
7.4
7.7
7.5
7.1
7.1
6.2

7.4 B, 6.1

Overlayer OL
(Crosshead only)

•
TE
W

OK
Tearing
Wiping

7.3 I
7.3 II

Transitions:
Oil Wedge OW
Bore Relief BR
Tang. Run-out TR

•
RR
W
D

OK
Ragged Ridges
Wiping
Disappeared

7.7
7.7

7.10BII

Journal/Pin J/P •
SE
CO
SW
SC

OK
Spark Erosion
Corrosion
Silvery White
Scratches

6.2
7.4B, 6.1

6.1
7.4, 7.11

Back of Shell BS •
FR
TH

OK
Fretting
Trapped hard Particles

7.4
7.4

Observations
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M/V Engine type: CW / CCW 1) Running hours
Total 4)

Checked by: 4)

Yard: Builder: Engine
No.:

)4:etaD:raeytliuB:.oN

Journal/pin
Roughness 3)

Hydr. open.
pressure

Type of
inspection 2)

Engine running
hours

Checked by

Date
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Inspection Records, Example
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The top clearance between the journal and a new bearing shell is the result of a 
summation of the production tolerances of the bearing assembly components.

The top clearance for a new bearing will normally be in the range stated in Data. 
Note that the figures are to be used for guidance only.

For the top clearance of a specific bearing, see the measurement in the Testbed 
Sheet from engine builder.

Open the crankcase door at the relevant cylinder.

Turn the crankthrow concerned to BDC.

Use a selection of kjaer-feelers to meas-
ure the clearance between the top of the 
crosshead and bearing shell.

Crankcase

Crankthrow

White Metal

Clearance

MAN Diesel
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 Perform the measurement by inserting 
a suitable kjaer-feeler into the space be-
tween the piston rod and the crosshead 
bearing cap.

Proceed until the space inherent to the 
feeler corresponds to the actual clear-
ance.

The difference between the actual clearance measurement and the measure-
ment recorded in the Adjustment Sheet (or the clearance noted for a new bear-
ing installed later) must not exceed 0.1 mm. If so, the crosshead bearing must 
be disassembled for inspection. 
See Workcard 2565-0201, Dismantling.

For evaluation of the bearing shell, see Chapter 2545-0100, ‘Bearings’ in the 
instruction book.

The wear limit for a crosshead bearing 
shell is confined to a 50% reduction of 
the oil wedge length L.

If the wear limit exceeds the 50% reduc-
tion, the bearing shell must be replaced 
by a new one.

Measuremet 
difference

L
1/2

L

Oil wedge

MAN Diesel
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 In case the reason for opening the crosshead bearing is a routine inspection, 
the following procedure is sufficient.

Perform the clearance measurement shown in 2565-0201, Checking,
section 3.

Fit the two eyebolts and tackles in the top of the crankcase in the fore and aft 
direction. Fit two eyebolts in the top of the guideshoes.

Turn to BDC, mount the connecting rod lifting attachments on the connecting 
rod. Use tackles to hold the connecting rod in the vertical position.

Unscrew the crosshead bearing cap hydraulic nuts.  
For operation of the hydraulic jacks, see Section 7665.

Fit two eyebolts in the bearing cap and 
use two small tackles in the athwartship 
direction to lift the bearing cap free of 
the guidepins and to keep the bearing 
cap balanced.

Alternate checking 

method

Measurement

Eyebolts

Bearing cap

MAN Diesel
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 Use the tackles in the crankcase top to 
lift the crosshead and piston high 
enough to allow inspection of the lower 
crosshead bearing.

Ensure that the crosshead is lifted si-
multaneously fore and aft, i.e. by placing 
marks on the guide planes using a felt 
tipped pen.

If the lower bearing shows no anomalies the piston and crosshead is lowered 
again and the crosshead bearing cap nuts are mounted.

Recheck the bearing top clearance. Remove all tools.

If there are any doubt concerning damage to the upper bearing, the bearing has 
to be dismantled and checked according to 2565-0201, Dismantling.

Lifting the crosshead

NOTE

If there is no 
anomalies

Recheck

Remember!

MAN Diesel
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 This procedure applies to the following two dismantling situations:

• with piston mounted
• with piston removed

Turn the crankshaft down far enough to 
give access to the nuts and screws on 
the piston rod.

Fit two chains in the inner screw holes 
in the top of the crankcase, in the 
athwarthship direction, for suspending 
the piston rod.

With piston 

mounted

Crankshaft

Chains for the piston 
rod

MAN Diesel
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 Mount two eyebolts in the two outer 

screw holes in the top of the frame box 
in the athwartship direction.

Remove the thrust pieces for axial guid-
ance of the connecting rod.

Mount the spacer rings and the hydrau-
lic jacks for loosening the crosshead 
bearing cap nuts and the piston rod 
nuts.

Loosen the nuts.

For operation of the hydraulic tools, see 
work card 7665-0101.

Remove the hydraulic jacks, and un-
screw the nuts.

Eyebolts

Hydraulic jacks

MAN Diesel
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 Hook the chains to the lifting eyebolts 

in the piston rod.

Turn the crosshead downward, and the 
piston rod will then remain suspended 
from the two chains.

Turn to BDC.

Place the spacer rings around the nuts 
and screw the hydraulic jacks on to the 
studs.

Loosen the crosshead bearing cap nuts.  
For operation of the hydraulic jacks, see 
Workcard 7665-0101.

Remove the hydraulic jacks and the 
spacer rings, and unscrew the nuts.

Turn the crosshead 
to TDC

With piston removed

Hydraulic jacks

MAN Diesel
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 Mount the lifting attachments on the 

head of the connecting rod.

Suspend two tackles from the lifting 
brackets, in the athwarthship direction.

Fit the lifting tool on the top of the 
crosshead bearing cap.

Lifting attachments

Tackles

MAN Diesel
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 Fit a wire guide at the top of the crank-

case door frame to prevent damage.

Hook the tackles on to the eyebolts, 
and remove the bearing cap from the 
engine. Check the upper part of the 
journal.

Place the bearing cap on one side on a 
couple of wooden planks.

Check the bearing shell, see work card 
2565-0201, Checking.

Fasten tackles to the fixed lifting brack-
ets on the frame box wall.

Wire guide

Bearing cap

Tackles

MAN Diesel
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 Turn the crosshead upwards until the 

piston rod lands on the crosshead. En-
sure that the guide ring in the crosshead 
fits correctly in the centre hole of the 
piston rod.

Do not remove the chains or lifting eye-
bolts.

Turn to TDC and attach the tackle 
hooks to the lifting attachments. Haul 
the tackles tight.

If the piston is 
suspended

The tackle hooks

MAN Diesel
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 Fit the two supports for guide shoes on 

the web plate.

Carefully turn the crank down towards 
the exhaust side, until the guide shoes 
rest on the supports.

Adjust the support brackets to the guide 
shoes so that the weight of the cross-
head is evenly distributed on the two 
supports.

Haul the tackles tight.

Take care not to scratch the crosshead 
bearing journal or damage the threads 
of the crosshead bearing studs.

Turn the crankthrow carefully towards 
BDC while ‘following’ with the tackles, 
thus continuously supporting the con-
necting rod.

With the crosshead resting on the supports, check the lower part of the cross-
head journal and the lower bearing shell.

Regarding checking of journal and bearing shells, see 2545-0100,  
Chapter ‘Bearings’.

Supports for guide 
shoes

CAUTION

Turn the crankthrow

Check the bearing 
shell and the journal

MAN Diesel
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 In cases where it is necessary to 

remove the lower bearing shell, tilt the 
connecting rod towards the doorway on 
the camshaft side, using the tackles.

Dismount the locking screws, and turn 
the bearing shell so far out that an eye-
bolt can be mounted.

Lift the bearing shell out of the engine.

Bearing shell

MAN Diesel
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Mount and secure the bearing shell in 
the bearing housing.

The excess height X is to ensure the 
correct tightening-down of the bearing 
shell and must not be eliminated.

With piston mounted/ 

With piston removed:

Mounting the bearing 
shell

MAN Diesel
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 Raise the connecting rod to 
an upright position.

Turn to TDC while ‘following’ with the 
tackles, for assembling the crosshead 
and the connecting rod.

Take care that the bearing studs do not 
damage the crosshead.

Take care that the guide shoes do not 
damage the bearing shell.

Lubricate the crosshead bearing with 
clean lube oil before “landing” the 
crosshead journal in the bearing.

Remove the supports from the cross-
head guides.

Remove the tackles from the crosshead.

Turn the crank throw to BDC.

If the piston is mounted, slowly turn 
down until it is fully suspended from the 
chains.

The crosshead

NOTE

Crosshead guides

MAN Diesel



2565-0201-0007

15 (17)

W
o
rk

 C
a
rd

2
5

6
5

-0
2

0
1-

0
0

0
7

20
09

-0
2-

03
 -

 e
n

C
ro

ss
h

e
a
d

 B
e
a
ri

n
g

  
•

  
M

o
u

n
ti

n
g

 Lift the bearing cap into the engine. 
Lower the bearing cap onto the cross-
head and remove the tackles. Remove 
the lifting attachments from the con-
necting rod and the wire guide from the 
door frame.

Mount the thrust pieces for axial guid-
ance of the connecting rod. 
For tightening torque, see Data.

It must be ensured that a clearance 
between the thrust piece and the cross-
head exists fore and aft before any 
tightening of the trust piece.

Bearing cap

Thrust pieces

NOTE

MAN Diesel
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 Tighten all four crosshead bearing cap 
nuts simultaneously. See Data.

For operation of hydraulic jacks, see 
Section 7665-0101.

See Workcard 2265-0401, Mounting.

If any shims have been removed from 
the crosshead, mount them again.

Turn the crosshead upwards until the 
piston rod lands on the crosshead. En-
sure that the guide ring in the crosshead 
fits correctly in the centre hole of the 
piston rod.

Tightening the bearing 
cap nuts

Mount the piston

With piston 

mounted

Turn the crosshead

MAN Diesel
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 Unhook the chains from the lifting eye-
bolts in the piston rod. Remove the 
chains and eyebolts from the top of the 
crankcase, from the piston rod and from 
the crosshead bearing cap.

Turn down to BDC and mount the 
hydraulic nuts on the studs.

Tighten the nuts on the piston rod foot 
simultanoeusly. See Data.

Remove the chains 
and the eyebolts

Tightening the piston 
rod nuts and studs

MAN Diesel







 



MAN Diesel 2565-0301-0007

1 (11)

W
o
rk

 C
a
rd

2
5

6
5

-0
3

0
1-

0
0

0
7

20
13

-0
8-

07
 -

 e
n

The bottom clearance between the journal and a new bearing shell is the result 
of a summation of the production tolerances of the bearing assembly compo-
nents.

For the bottom clearance of a specific bearing, see the measurement in the ‘Test-
bed Sheet’, from the engine builder.

Open the crankcase door at the relevant cylinder.

Turn the crank concerned to BDC.

Crankpin Bearing

Crankcase door

Turn the crank

2565-0301-0002C02
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Measure the clearance in the crankpin  
bearing by inserting a feeler gauge at 
the bottom of the bearing shell in both 
sides. See Data for bottom clearance.

 
The difference between the actual clearance measurement and the measure-
ment recorded in the Adjustment Sheet (or the clearance noted for a new bear-
ing installed later) must not exceed 0.1 mm. If so, the crankpin bearing must be 
disassembled for inspection.  
See ‘Dismantling’.

The wear limit for the crankpin bearing 
shells is based on an evaluation of the 
bearing condition at the time of inspec-
tion.

An average wear rate of 0.01 mm per 
10,000 hours is regarded as normal.

 

For further external inspection of the crankpin bearing, see description 2545-0100.

Clearance

Remember!

Wear limit

External inspection

2565-0301-0002C03

T25-22
T25-23

2565-0301-0006C05
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Suspend two tackles from the lifting  
brackets, in the athwartship direction.

Mount the wire guide in the top of the 
crankcase door opening.

Mount the lifting tool in each side of the 
crankpin bearing cap.

Using shackles and wire ropes, hook on 
the tackles and haul tight.

Loosen the crankpin bearing stud nuts, 
using the hydraulic jacks.

For operation of the hydraulic jacks,  
see work card 7665-0101.

Remove the hydraulic jacks and the 
nuts.

Mount the protective screws on top of 
the studs. The protective screws are 
found on the tool panel.

Wire guide

2565-0301-0002D01

Turn the crank to TDC

2565-0301-0007D02

T76-1
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Lower the bearing cap while seeing  
carefully that the studs do not damage 
the crankpin journal.

Land the bearing cap on a couple of 
planks placed in the oil pan.

Inspect the bearing shell.

If the bearing shell needs to be re-
placed, remove the whole bearing cap 
from the crankcase.

Suspend a tackle outside the engine 
above the crankcase door opening.

Turn the crankthrow to the exhaust side 
to give space for lifting out the crankpin 
bearing cap.

Using the tackle from the frame box 
inside wall, together with the tackle sus-
pended outside the engine, lift the bear-
ing cap out of the crankcase.

Bearing cap

2565-0301-0002D03

T25-27

Bearing shell

2565-0301-0002D04

T25-27
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Place the bearing cap on one side on  
a couple of planks.

Dismount the bearing shell lock screws 
and replace the bearing shell by a new 
one.

The bearing shells must be replaced in 
pairs.

Turn to TDC.

Mount the two supports for crosshead 
on the web plates.

Carefully turn the crank to the camshaft 
side and down until the guide shoes rest 
on the supports.

Adjust the support brackets to the guide 
shoes so that the weight of the cross-
head is evenly distributed on the four 
supports.

Replacing the bearing 
shell

2565-0301-0002D05
T25-26

Crosshead supports

2565-0301-0002D06

T25-28
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Mount a lifting attachment for securing  
the connecting rod at the lower end, on 
the camshaft side.

Hook the tackle on to the lifting attach-
ment.

Carefully turn the crankshaft down-
wards, while ‘following’ with the tackle, 
making sure that the upper part of the 
bearing comes completely clear of the 
recess in the crankshaft when the parts 
begin to ‘separate’.

If necessary suspend a second tackle 
from the bracket below the doorway.

Continue turning the crankshaft until the 
bearing surface can be freely inspected.

Inspect the bearing shell surface and 
the crankpin journal.

If it is necessary to replace the bearing 
shell, proceed as follows: 

Turn the crankshaft approx. 80° to a 
horizontal position.

Release the tackle so that the connect-
ing rod is hanging freely.

Lifting attachments

2565-0301-0002D07

Bearing shell surface

2565-0301-0002D08

Replacing bearing 
shell

2565-0301-0002D09
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Mount an eyebolt in the bottom of each  
guide shoe.

Suspend two tackles from the eyebolts.

Place the lifting tool for the crankpin up-
per shell on the crank webs and hook 
the tackles on to the lifting tool.

Mount the tool on the bearing shell in 
the connecting rod, using the tackles, 
and haul tight.

Dismount the bearing shell lock screws.

Lower the lifting tool with the bearing 
shell, using the tackles.

Eyebolt

2565-0301-0002D10

Lifting tool

2565-0301-0002D11

Dismounting the bear-
ing shell

2565-0301-0002D12

T25-25
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If necessary, replace the bearing shells  
with new ones. The bearing shells must 
be replaced in pairs.

Bearing shells of three mm undersize 
are available as spares in case of journal 
rectification.

Coat the bearing shell surfaces and the 
journal with clean oil.

The excess height X is to ensure the 
correct tightening-down of the bearing 
shell, and must not be eliminated.

Lift the upper bearing shell for the 
crankpin concerned into the crankcase.

Carefully lift the bearing shell into posi-
tion in the connecting rod, and mount 
the lock screws.

Replacing the bearing 
shells

2565-0301-0002M01

Upper bearing shell

2565-0301-0002M02

T25-25
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Remove the lifting tool, the tackles and  
the eyebolts from the guide shoes.

Hook the tackle on to a lifting pipe un-
der the gallery platform and on to the 
lifting attachment on the connecting 
rod, and haul tight.

Carefully turn the crankshaft upwards, 
while following up with the tackle, mak-
ing sure that the upper part of the bear-
ing enters the recess in the crankshaft 
when the parts turn together.

Remove the tackle and the lifting attach-
ment from the connecting rod.

Remove the tools

2565-0301-0002M03

The tackle

2565-0301-0002M04

T25-28
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Turn the crosshead to TDC.

Remove the two crosshead support 
brackets from the crosshead guides.

Suspend the tackles from the lifting 
brackets in the side of the frame box.

Lift the bearing cap assembly into the 
crankcase and land it on a couple of 
planks placed in the oil pan.

Remove the wire guide tool from the 
engine.

The crosshead

2565-0301-0002M05

Lifting brackets

2565-0301-0002M06

T25-27
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Check that the protective screws are still  
fitted on the studs.

Hook the tackles on to the wire ropes 
and lift the bearing cap into position 
against the connecting rod.

During mounting, take care that the 
studs do not damage the crankpin 
journal, and check that the guide pins 
mounted in the bearing cap enter the 
holes in the connecting rod.

Remove the protective screws.

Mount the nuts and, by means of spacer 
rings and hydraulic jacks, tighten the 
crankpin bearing cap. See Data.

For operation of hydraulic jacks,  
see work card 7665-0101..

Remove the crankpin lifting tools from 
the bearing cap. 

Remove the tackles from the side of the frame box.

Hook the tackles

NOTE

2565-0301-0002M07

T76-2
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The condition of the main bearings can be checked by: 

• Deflection readings
• Visual checking
• Edge checking and 
• Measuring of top clearance.

Crankshaft deflection readings should be taken while the ship is afloat (i.e. not 
while in dry dock).

As the alignment is influenced by the engine temperature as well as the loading 
conditions, deflection measurements should, for comparison purposes, always 
be made under nearly the same temperature and load conditions.

Place a dial gauge axially in the crank 
throw opposite the crankpin, as illustrat-
ed on the sketch. The correct mounting 
position is marked with punch marks 
on the crank throw. See also Description 
2545-0101.

“Closing” of the crank throw (compres-
sion of the gauge) is regarded as nega-
tive (–) and “opening” as positive (+).

Crankshaft deflection 
readings

Dial gauge

The compression of 
the gauge

General
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 Set the dial gauge to zero at the B1 side 
near BDC. Whilst turning clockwise, 
take the readings when the throw pass-
es the positions:

B1 (near bottom)

C (camshaft side)

T (top)

E (exhaust side)

B2 (near bottom)

B = 1/2 (B2+B1) 

When taking deflection readings for the 
three aftmost cylinders, the turning gear 
should, at each stoppage, be turned a 
little backwards to ease off the tangen-
tial pressure on the turning wheel teeth. 
Otherwise, this pressure may falsify the 
readings.

For evaluation of the crankshaft de-
flection readings, see Description 
2545-0100.

If the crankshaft deflection (alignment 
indicator) is approaching the tolerance 
limits (see Description 2545-0100), the 
two adjacent main bearings must be 
checked for wear. See next page for 
checking of main bearing.

If the bearings are found to be in good 
order, please contact MAN Diesel & 
Turbo or the engine manufacturer for 
checking of the bedplate alignment.

As reference, use the “after seatrial” de-
flection table.

Readings to be taken

Deflection readings
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 The condition of the bearing can be 
checked as follows:

Visually look for bearing metal frag-
ments in the oil pan, and check the fil-
ters for metal fragments.

Such fragments can be from crosshead, 
guide shoe or crankpin bearings. If frag-
ments are found, the damaged bearing 
can be found by edge checking with a 
feeler.

Bearing damage usually propagates rather quickly towards the edge of the 
bearing where, eventually, it causes chips to be broken off, which means that 
loose pieces of white metal can fall down into the crankcase beneath the bear-
ing support. 

Large, thick pieces will normally be found during a crankcase inspection, and 
small, thin pieces can enter the filter. A check of the bearing edges together 
with inspection of the crankcase and the filter normally provides a good indica-
tion of the bearing condition.

Bearing edges can be checked with a 
“feeler” that is able to follow the bear-
ing edge against the journal the whole 
way round on each side. If white metal 
is missing at the edge, the tip of the 
“feeler” will enter the hole, thus locating 
the damage. In most cases this hole can 
be seen by the naked eye as a dark spot 
when using a strong flashlight.

The No. 1 and the two aftmost main 
bearings are more difficult to access on 
the whole circumference on each side, 
but it is often possible to bend the “feel-
er” to suit the situation and thus reach 
as far round as possible.

Visual check

General

Checking the bearing 
edges
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 It is rather easy to make a feeler 
(see sketch). The “feeler” should be 
made from a piece of steel wire (e.g. 
a welding rod) approx. 0.6 - 1 m long 
depending on the engine type, and 2 
to 3 mm thick. Approx. 7 to 10 mm of 
the wire should be bent to an angle of 
approx. 65° to form a “feeler tip”. Grind 
the tip smooth to obtain the shape and 
dimension shown on the sketch. Note 
that the thickness of the white metal is 
approx. 1.5 mm, which is why the tip 
should be less than 1.2 mm thick, and 
bigger than the max. top clearance. 
At the other end of the tip, a “handle” 
should be made by bending a hook or 
similar in the same direction as the tip.

The above dimensions of the “wire-
feeler” are guideline values and may 
depend on the engine type as well as 
individual, personal designs.

If there is too large a difference in the 
crankshaft deflection readings (autolog) 
check the clearance in the individual 
bearings.

Bearing clearance checks should also 
be carried out during time-based over-
hauls, surveys and during crankcase 
inspections.

If there is a suspicion of a damaged 
bearing, it is recommended to edge 
check the bearing, without opening up.

Wire-feeler

NOTE

The clearance in the 
bearings
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 Before measuring, check that the feeler 
blades are in good condition.

The feeler is inserted along the crank 
throw. When the feeler hits the journal, 
gently attempt to enter the feeler gauge 
into the bearing. Do not use force.

Measure until a Go/No go difference of 
0.05 mm has been found, e.g. Go = 0.75 
mm / No go = 0.8 mm.

Check the feeler blades after measur-
ing.

The clearance is measured at both the 
fore and the aft part of the bearing.

The bearing clearances for a new bear-
ing stated in Data (see Data) are for 
guidance purposes only.

Also note that bearings shells can be 
with or without blended edge and must 
never be switched between the bear-
ings. When ordering spare parts, always 
specify the bearing no. See also note on 
2572-0400 page 2.

The difference between the actual 
clearance measurement and the meas-
urement recorded in the adjustment 
sheet (or the clearance noted for a new 
bearing installed later) must not exceed 
0.10 mm. If it does, see Description 
2545-0100.

For evaluation of the bearing, see 
Description 2545-0100.

If the bearing needs to be disassembled 
for inspection, see “Dismantling”.

20

Feeler blades

Remember !

NOTE

Evaluation of the 
bearing
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The bearings are divided into two cat-
egories:

• The main bearings
• The aftmost main bearing often 

referred to as “Journal bearing”  
(See work card 2565-05).

Check and write down the main bearing 
top clearances and crankshaft deflec-
tion readings for the cylinder unit con-
cerned.

Positioning the 

crankshaft

Dismantling of main 
bearing

Before any 
dismantling
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 Turn the crank throw to the position 

shown on the sketch and in such a way 
that the top of the studs is flush with or 
slightly above the crank throw.

Be sure that the crosshead for the 
neighbouring cylinder is in a higher po-
sition than for the cylinder you are work-
ing on, otherwise it will be impossible to 
lift the cap.

Disconnect the lubricating oil pipe from 
the main pipe.

On some engines, the oil pipes for the 
Axial Vibration Damper (AVD) have to be 
removed together with the oil pipe on 
main bearing No. 1.

Some engines have temperature sen-
sors fitted to the main, crosshead, and 
crankpin bearings. These sensors must 
be carefully handled to avoid damaging 
the equipment.

Mount pulley E above the bearing cap 
and an eyebolt in the stop screw fitted 
in the bottom of the opposite guide-
shoe.

Be sure that the eyebolt is tightened to 
full contact.

Mount the wire guide as shown. Mount 
tackles in the following positions:

A: a 3 tonne chain tackle, in a wire 
strap around the beam

B: a 3 tonne chain tackle

C: a 3 tonne pull lift

Turn the crank throw

NOTE

Oil pipes

NOTE

NOTE

Mounting of tools and 
tackles
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 Assemble the main bearing hydraulic 

tools on the bearing studs. Connect the 
hydraulic pump.

Loosen the nuts.

For operation of the hydraulic tools, see 
work card 7665-0101.

Remove the hydraulic main bearing 
tools from the engine.

Unscrew and remove the nuts from the 
main bearing studs.

Hydraulic jacks

Hydraulic tools
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 Mount the main bearing lifting tool on 

the main bearing cap

Wind the longest of the free wire ropes 
around pulley E as shown, and attach it 
to tackle A from outside the door.

When tightening up the tackle, be sure 
that the wire guide is positioned cor-
rectly to protect the doorframe.

Carefully lift the main bearing cap clear 
of the studs.

Attach pull lift C to the short wire rope 
across the lifting attachment.

By tightening pull lift C, and loosening 
tackle A, pull the bearing cap clear of 
the crosshead guides.

Removal of main 

bearing cap

NOTE

Moving the bearing 
cap in for or aft direc-
tion
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 Attach tackle B to the shortest of the 

free wire ropes.

By loosening tackle A and pull lift B, 
move the bearing cap until it is hanging 
freely below tackle B.

Release tackle A and wind the long wire 
rope off pulley E.

Attach tackle A to the short wire rope 
across the lifting tool, and lift the bear-
ing cap out of the engine.

Mount the bearing shell lifting tool on 
the upper main bearing shell, pull the 
wire around pulley E, as shown, and at-
tach it to tackle A outside the engine.

Carefully lift the bearing shell until it is 
hanging freely below the guideshoe.

Lift the bearing shell out of the engine in 
the same way as the bearing cap.

Moving the bearing 
cap towards the ma-
noevering side

Moving the bearing 
cap out of the engine

Removal of upper 
bearing shell
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 If the crankshaft is turned with the 

bearing cap dismounted, use the two 
stops to prevent the lower shell from be-
ing rolled out.

Place the crosspiece in the bedplate 
with the ends resting on the cross gird-
ers, and position the hydraulic jacks be-
neath the crank webs as shown.

Tighten the screws against the crank 
webs and compress the jacks.

Connect the hydraulic jacks to the high 
pressure pump, and raise the pressure 
until the crankshaft has been lifted 0.2-
0.5 mm, but max. the clearance in the 
two adjacent bearings.

Note down the pressure for later 
reference.

Remember!

Lifting the crankshaft
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 Check that there is min. 0.1 mm clear-

ance between journal and bearing shell, 
or between bearing shell and main bear-
ing support, on both sides of the journal.

The feeler blade must be inserted mini-
mum 60 mm into the gap to pass the 
bore relief in the bearing shell.

If the clearance is less than 0.1 mm, move the crosspiece sideways until clear-
ance is obtained. Normally, adjustment needs to be 50-150 mm to the exhaust 
side (the side where the clearance is missing).

The lower shell must be lifted out to the side with the most clearance, which is 
normally the manoeuvre side.

If re-positioning of the crosspiece does 
not ensure a vertical lift, place a 5-tonne 
jack between the side wall and the 
crank throw, to correct the journal posi-
tion in this way.

If it is available, note down the pressure 
applied to the jack. This data is used 
to ensure that the crankshaft is in the 
same position when the new bearing is 
installed.

It is recommended that the crankshaft 
lifting tool is only removed if it is ur-
gently necessary and then only after the 
main bearing shell has been reinstalled.

Check the clearance 
between the journal 
and the bearing shell

NOTE

NOTE

Correcting the journal 
position

NOTE

EXH MAN

Min. 0,1 mm

M
in

. 6
0 

m
m



MAN Diesel 2565-0401-0013

13 (21)

W
o
rk

 C
a
rd

2
5

6
5

-0
4

0
1-

0
0

13

20
12

-1
0-

19
 -

 e
n

M
a
in

 B
e
a
ri

n
g

  
•

  
D

is
m

a
n

tl
in

g
 Place the dismantling tool on top of the 

lower bearing shell. 

Pull the lower shell around and up until it 
lies over the main bearing journal. Never 
use a tackle larger than 0.5 tonne. 

While pulling out the shell, it is recom-
mended to hold a foot or hand on the 
wire rope, to tighten it up and to observe 
whether the shell is sticking.

Dismanteling tool.

Removing the lower 
shell

NOTE
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 Take the lower shell out of the engine in 

the same way as the upper shell, using 
the lifting tool. 

Lifting tool
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l Clean and inspect the bearing shells. 
It is recommended that the main bear-
ing shells be replaced in pairs.

If it is nevertheless desired to replace 
only one shell, this requires a careful 
evaluation of the condition of the shell 
that is to be reinstalled. 

See Description 2545-0100.

For advice on replacing individual bear-
ing shells, it is recommended to con-
tact MAN Diesel & Turbo or the engine 
builder.

Check the bearing support for damage and burrs. If damage is found, contact 
MAN Diesel & Turbo for advice.  

Make sure that all parts are clean, use non-fluffy cloth to clean between journal 
and main bearing support. 

Lubricate the bearing journal, the main bearing support and the back of the 
shell, with main engine lubricating oil. 

Cleaning and 
inspection

Before remounting
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 Using the bearing shell lifting tool, the 
pulleys and tackles, lift the lower bear-
ing shell into the crankcase until it is 
hanging above the crankshaft journal.

Place the dismantling tools for the bear-
ing shell in the same side as when the 
shell was dismantled and attach them to 
the 0.5 tonne tackle.

Position the guide tool for the lower 
bearing shell on the main bearing sup-
port.

Lubricate the journal, the lower bearing 
shell and the bearing support with clean 
oil. 

Land the bearing shell on the journal, 
and remove the lifting tool from the 
bearing shell.

Push down, by hand, the bearing shell, while following with the dismantling tool, 
in order to prevent the bearing shell from falling.

The bearing shell should always be mounted in the same side as it was dis-
mounted.

To ensure that the shell is correctly mounted, check that the distance from the 
main bearing support to the shell is equal in both sides.

Bearing shell lifting 
tool

Mounting of bearing 
shells

NOTE
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 Remove the guide tool when the lower 
bearing shell has been mounted.

Lower the crankshaft and remove the hydraulic jacks and the crosspiece from 
below the crankshaft.

Wipe the contact surfaces between the upper and the lower bearing shells 
clean with a non-fluffy piece of cloth.

Land the upper bearing shell on the 
main journal in the same way as the 
lower bearing shell.

Make sure that none of the edges of the 
upper bearing shell are resting on the 
edge of the bearing support.

If available, place the special tool, or 
similar, between the studs and press the 
shell into place.

Clean the contact surfaces between the 
bearing support and the bearing cap. 
Make sure that no oil is left on the con-
tact surfaces.

Mount the lifting tool on the bearing 
cap. Using the tackles and wire ropes 
on the main bearing cap lifting tool, lift 
the bearing cap into the crankcase in 
reverse order to dismantling.  

See “Dismantling - Moving the bearing 
cap”.

After placing the 
bearing shell

Mounting the upper 
bearing shell

Returning the bearing 
cap
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 Using pulley E mounted above the bear-
ing and the pull lift mounted below the 
opposite guideshoe, move the bearing 
cap into position vertically above the 
bearing journal in the reverse order to 
dismantling. See “Dismantling - Removal 
of the main bearing cap”.

Be sure that it is the longest wire rope 
that is pulled around pulley E below the 
webplate.

Moving the bearing 
cap into the engine

NOTE
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 Carefully lower the main bearing cap on 
to the upper bearing shell. Keep a hand 
on the wire rope while lowering, so that 
sticking of the bearing cap is immedi-
ately felt.

Be sure that the cap lands correctly and 
that the guide pin in the assembly sur-
face enters the hole in the bearing cap.

Screw the nuts on to the 
main bearing studs.

Using a tommy bar, 
tighten the nuts on both 
sides of the bearing cap.

Landing the bearing 
cap

NOTE

Remove the bearing 
cap lifting tool
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 Mount the hydraulic jack nuts on the 
studs. See “Dismantling”.

For operation of the hydraulic tools, see 
work card 7665-0101.

Before removing the hydraulic jacks, 
check the top clearance between the 
upper bearing shell and the journal.

See “Checking“.

Search the crankcase to ensure that 
there are no tools, shackles or rags left 
behind.

Tightening of hydrau-
lic nuts

NOTE

Remove all tools from 
the engine

NOTE

20
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 Mount the lubricating oil pipe on the 
main bearing cap,

Oil pipe
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Check the journal bearing in the same 
way as the remaining main bearings, 
see work card 2565-0401.

Write down the journal bearing clear-
ances.

Also check the journal bearing by visu-
ally searching the area underneath the 
bearing support for bearing material.

Journal Bearing

Bearing clearances

Visual check
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 Mount the pulley for wire for the main 

bearing on the welded lifting bracket on 
the aftermost part of the framebox C.

Remove the oil pipes necessary to dis-
mantle the journal bearing cap.

Assemble the main bearing hydraulic 
tools on the bearing studs. Connect the 
hydraulic pump.

Loosen the nuts.

For operation of the hydraulic tools, see 
work card 7665-0101.

Lifting tool

Oil pipes

Hydraulic jacks
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 Mount the main bearing lifting tool (with 

wire and shackles) on the journal  
bearing cap.

Mount the lifting bracket on the web-
plate D.

Lifting procedure

Lift the bearing cap vertically free from 
the studs using the pulley C and a 
chain tackle mounted outside the en-
gine (under the gallery A).

Mount another chain tackle between 
the lifting bracket in the top of the 
framebox B (manoeuvring side) and the 
wire between the shackles on the lifting 
tool for the main bearing cap.

Pull the bearing cap towards the chain 
by hand. If necessary use a chain tack-
le mounted on the lifting bracket on the 
web plate D (see above).

Pull the bearing cap towards the ma-
noeuvring side with chain tackle B, 
while slacking chain tackle A.

Main bearing lifting 
tool

Vertical lift

Moving the bearing 
cap
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 Place the bearing cap so that half of the 

bearing cap is resting on the bulk head 
inside the engine (manoeuvring side) 
and the other half is suspended in chain 
tackle B.

Secure the freely hanging bearing cap 
end by pulling a strap through the holes 
for the bearing cap studs and mount a 
chain tackle between the strap and a 
lifting bracket in the top of the framebox 
(manoeuvring side) I.E. bracket B.

Remove the chain tackle A from the lift-
ing tool for main bearing cap.

Removal of the Bearing Shells

Mount the bearing shell lifting tool on 
the upper main bearing shell, pull the 
wire around the pulley as shown and at-
tach it to a tackle outside the engine on 
the exhaust side.

Carefully lift the bearing free below the 
pulley.

Lift the bearing shell out of the engine to 
the exhaust side.

Bearing cap

Chain tackle

Removal of the upper 
bearing shell

»Parking« the bearing 
cap
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 Place the lifting tool for thrust shaft un-

der the turning wheel as shown. Mount 
a dial gauge to measure the lift of the 
crankshaft.

Tighten the screw against the turning 
wheel and compress the jack.

Connect the hydraulic jack to the high-
pressure pump, and raise the pressure 
until the crankshaft has been lifted 0.2-
0.5 mm, but max. the clearance in the 
adjacent bearing.

Place the dismantling tool on top of the 
lower bearing shell. 

Pull the lower bearing shell round and 
upwards until it lies over the bearing 
journal. Never use a tackle larger than 
0.5-ton.

Remove the lower shell from the engine 
in the same way as the upper shell, i.e. 
using the lifting tool.

Removal of the lower 
bearing shell

Dismantling tool

Lower shell
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l Clean and inspect the bearing shells. It is recommended that the main bearing 
shells are replaced in pairs.

If it is nevertheless desired to replace only one shell, this requires a careful eval-
uation of the condition of the shell that is to be reinstalled. 

See Description 2545-0100.

For advice on replacing individual bearing shells, it is recommended to contact 
MAN Diesel & Turbo or the engine builder.

Before reinstalling:

• Check the bearing support for 
damage and burrs. If damage is 
found, contact MAN Diesel & Tur-
bo for advice.  

• Make sure that all parts are clean, 
use non-fluffy cloth to clean be-
tween journal and bearing support. 

• Lubricate the bearing journal, the 
bearing support and the back of 
the shell, with main engine lubri-
cating oil. 

Bearing shell

Before reinstalling
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 Lubricate the journal, the lower bearing 
shell and the bearing support with clean 
oil.

Using the bearing shell lifting tool, the 
pulleys and tackles, lift the lower bear-
ing shell into the crankcase and land it 
on the crankshaft journal.

Place the dismantling tools for the bear-
ing shell in the same side as when the 
shell was dismantled and attach them to 
the 0.5 tonne tackle. 

Position the guide tool for the lower 
bearing shell on the bearing support. 

Lubricate the journal, the lower bearing 
shell and the bearing support with clean 
oil. 

Land the lower bearing shell on the jour-
nal and remove the lifting tool from the 
bearing shell. 

Push down, by hand, the bearing shell, while following with the dismantling tool, 
in order to prevent the bearing shell from falling. 

The bearing shell should always be mounted in the same side as it was dis-
mounted.

To ensure that the shell is correctly mounted, check that the distance from the 
bearing support to the shell is equal in both sides.

Remove the guide tool when the lower bearing shell has been installed.

Lower the crankshaft and remove the lifting tool for thrustshaft under the tur-
ning wheel.

Wipe the contact surfaces between the upper and the lower bearing shells 
clean with a non-fluffy piece of cloth.

Lower bearing shell

Mounting of bearing 
shells

After placing the 
bearing shell

NOTE
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 Land the upper bearing shell on the 
main journal in the same way as the 
lower bearing shell.

Make sure that none of the edges of the 
upper bearing shell are resting on the 
edge of the bearing support.

If available, place the special tool, or 
similar, between the studs and press the 
shell into place.

Clean the contact surfaces between the 
bearing support and the bearing cap. 
Make sure that no oil is left on the con-
tact surfaces.

Using the lifting tool and the tackles, lift the bearing cap in place in reverse or-
der to dismantling. 

Be sure that the cap lands correctly and 
that the guide pin in the assembly sur-
face enters the hole in the bearing cap.

Install the nuts, the spacer rings, the hy-
draulic jacks, and tighten the nuts.  
See Data.

For operation of the hydraulic tools, see 
work card 7665-0101.

Mounting the upper 
bearing shell

Bearing cap

NOTE

Nuts and spacer rings
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 Before removing the hydraulic jacks, 
check the top clearance between the 
upper bearing shell and the journal.

Remove all tools from the engine.

Search the crankcase to ensure that 
there are no tools, shackles or rags left 
behind.

Reconnect all disassembled piping, and 
mount the cover for the chain housing.

NOTE

Tools

NOTE

Finally
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The clearance in the thrust bearing was measured during testbed trials of the 
engine and noted down in the ‘Adjustment Sheet’. See description 6345-0100.

For a new engine the clearance is 0.5-1.0 mm, and for an engine in service it 
must not exceed 2.0 mm. 

In service it is only necessary to measure the wear of the thrust bearing pads, 
and to inspect for white metal particles below the thrust bearing.

A wear groove of 1 mm is positioned 
in the uppermost thrust segment. (The 
segment with thermometers).

For measuring the wear, it is neces-
sary to dismantle the foremost segment 
stopper. See ‘Dismantling’.

To measure the wear, the thrust seg-
ment has to be pressed against the 
thrust cam, to eliminate any gap, i.e. by 
using a suitable crowbar on the back of 
the segment.

If a feeler gauge of 0.1 mm is not able to 
enter the groove (the wear is more than 
0.9 mm), the thrust bearing must be 
overhauled.

Thrust Bearing

Wear groove

2565-0601-0003C01

To measure the wear

2565-0601-0003C02

1mm
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Note down the wear for later reference.Remember!

2565-0601-0003C03
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Remove the end cover of the engine.

Remove the lub. oil pipe from the aft-
most main bearing shell.

Remove the lub. oil pipe above the 
thrust segments. 

Loosen and remove the screws from the 
segment stoppers.

Screw an eyebolt into the stoppers that 
are to be removed.

Suspend a tackle above each stopper 
and hook the tackle on to the eyebolt.

Remove the stoppers from the chain 
drive above the thrust segments 
(AHEAD or ASTERN) that are to be 
taken out.

End cover

2565-0601-0002D01

T25-45

Segment stopper

2565-0601-0002D02

T25-49
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Suspend a tackle from the chain tight-
ener  
bracket above the segments which are 
to be removed.

For turning-up the thrust segments, 
mount the segment tool on the chain-
wheel.

Turn up the segments, one at a time, by 
turning the engine, and remove the seg-
ment from the chain casing. Inspect the 
segment and remount it before turning 
up the next segment. See ‘Mounting’.

Never remove more than one segment at a time.

Segment tool

2565-0601-0002D03

Inspect the segment

2565-0601-0002D04

T24-48

NOTE
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Suspend a tackle from the crossbar  
above the segments which are to be 
mounted.

Mount the segment tool on the chain-
wheel.

Land the segment on the journal and 
remove the eyebolt from the segment.

Carefully slide the segment on to the 
segment tool. Turn the engine to dis-
mantle the next segment.  
See ‘Dismantling’.

After the last segment has been 
mounted, turn the segment tool up and 
dismount it.

Mount the segment stoppers.

Tighten the segment stopper screws as 
stated in data.

2565-0601-0003M03

T25-49T25-54
   OR
T25-60

Mounting the segment

2565-0601-0002M01

T25-48

Removing the 
segment tool

2565-0601-0002M02

Segment stoppers
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Mount the protective shield.

Mount the lub. oil pipe for the thrust 
segments.

Mount the lub. oil pipe for the aftmost 
main bearing.

Mount the end cover.

Protective shield

2565-0601-0002D01

T25-45
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Item no Qty Designation

010 - Panel for tools

021 - Name plate

045 - Pulley for wire for main bearing

070 - Lifting tool for main bearing cap

082 - Dismantling tool for main bearing shell

094 - Mounting tool for thin bearing shell

104 - Tool for turning out segments

128 - Retaining tool for main bearing shell

130 - Lifting tool for relief valve

153 - Eye bolt

165 - Wire

190 - Tightning template A.V.D.

356 - Extractor for guide pin

368 - Lifting bracket
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Item no Qty Designation

010 - Hydraulic jack, complete

021 - Support for hydraulic jack

033 - Extension stud for hydraul

045 - Ball handle

057 - Sealing ring with back-up

069 - Sealing ring with back-up

070 - Sealing ring with back-up

082 - Hex key

104 - Stud setter

116 - Handle

128 - Back-up ring

130 - O-ring

2570-0400-0004 MAN Diesel
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Item no Qty Designation

019 - Lifting tool for main bearing shell

2570-0420-0001 MAN Diesel
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013

025

037

0.05-0.35 mm
0.40-0.70 mm

0.75-1.05 mm

062
074
086
098
108
121
133
145
157
169
170
182
194
204
216
228
241
253
265
277
289

300
312
324
336
348
361
373
385
397
407
419
420
432
444
456
468
481
493
503
515
527
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Item no Qty Designation

013 - Feeler gauge set

025 - Feeler gauge set

037 - Feeler gauge set

062 - Feeler gauge, 0.05mm

074 - Feeler gauge, 0.10mm

086 - Feeler gauge, 0.15mm

098 - Feeler gauge, 0.20mm

108 - Feeler gauge, 0.25mm

121 - Feeler gauge, 0.30mm

133 - Feeler gauge, 0.35mm

145 - Feeler gauge, 0.40mm

157 - Feeler gauge, 0.45mm

169 - Feeler gauge, 0.50mm

170 - Feeler gauge, 0.55mm

182 - Feeler gauge, 0.60mm

194 - Feeler gauge, 0.65mm

204 - Feeler gauge, 0.70mm

216 - Feeler gauge, 0.75mm

228 - Feeler gauge, 0.80mm

241 - Feeler gauge, 0.85mm

253 - Feeler gauge, 0.90mm

265 - Feeler gauge, 0.95mm

277 - Feeler gauge, 1.00mm

289 - Feeler gauge, 1.05mm

300 - Spare tip for feeler gauge, 0.05mm

312 - Spare tip for feeler gauge, 0.10mm

324 - Spare tip for feeler gauge, 0.15mm

336 - Spare tip for feeler gauge, 0.20mm

348 - Spare tip for feeler gauge, 0.25mm

361 - Spare tip for feeler gauge, 0.30mm

373 - Spare tip for feeler gauge, 0.35mm

385 - Spare tip for feeler gauge, 0.40mm

397 - Spare tip for feeler gauge, 0.45mm

407 - Spare tip for feeler gauge, 0.50mm

419 - Spare tip for feeler gauge, 0.55mm

420 - Spare tip for feeler gauge, 0.60mm

432 - Spare tip for feeler gauge, 0.65mm

444 - Spare tip for feeler gauge, 0.70mm

456 - Spare tip for feeler gauge, 0.75mm

468 - Spare tip for feeler gauge, 0.80mm

481 - Spare tip for feeler gauge, 0.85mm

493 - Spare tip for feeler gauge, 0.90mm

503 - Spare tip for feeler gauge, 0.95mm

515 - Spare tip for feeler gauge, 1.00mm

527 - Spare tip for feeler gauge, 1.05mm
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With stopped engine and normally when the system has been disassembled:

Activate the prelub.-function on the MOP control panel, and check that all lubri-
cators are operating correctly.

For use of the MOP Panel, see Volume I Chapter 703.

If the cylinder cover or the exhaust valve 
is removed, check inside the liner that all 
lubricating points are working properly.

Otherwise, remove the covers for scav-
enge port inspection.

Turn the piston to BDC and check inside 
the liner with a mirror and a powerful 
light source that all lubrication points 
are working properly.

Check that all lubricators are operating correctly by watching the LEDs on the 
intermediate boxes for each lubricator.

The LEDs give signal when oil is injected.

Check the pressure shocks from the injection of the lubricators on each lubrica-
tor pipe by feeling with a hand.

If in doubt, disconnect the pipe at the cylinder liner to observe the oil flow.

With stopped engine

The MOP control 
panel

Inspection

With running engine

Check all lubricators 
on LEDs

Check of Oil Injection
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Normally, the engine must be stopped and blocked before dismounting a 
lubricator. 

Close the supply valve for cylinder lubri-
cating oil.

Mount a pressure gauge at “minimess” 
point 565.

Check the pressure.

Close valve 560. Check that the cylinder 
lubricator is pressure free. If pressure is 
still present, activate the “prelub” func-
tion on the MOP panel to remove the 
pressure.

Disconnect the electrical plug on the 
side of the lubricator.

Dismantling of 

lubricators

ON

OFF

00:00

Bourdon Sedeme

CC

The supply valve

Pressure check
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l Unscrew the four screws in the aft side  
of the lubricator and disconnect the 
cover with pertaining pipes.

Unscrew the four screws on the side that secure the lubricator to the hydraulic 
cylinder unit.

Pull the pipe flange to one side and pull the lubricator out and clear of the guide 
pins.

It is possible to change a lubricator while the engine is running if a spare lubri-
cator with O-rings and the necessary tools is available. The change should be 
done in a maximum of 15 minutes.

• Reduce the engine rpm to below 40% of MCR-rpm
• Dismount the lubricator as described in steps 1-3
• Mount a spare lubricator as described in work card 2265-06.

Remove the cover of 
the lubricator

Remove the lubricator

Special running
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l Place the lubricator in a bench vice with  
soft “jaws”.

Remove the adjusting screw with bush-
ings. 

Discard the O-ring from the adjusting 
screw.

Push down the cylinder block and re-
move the four screws from the cylinder 
block.

Pull up the cylinder block.

Remove the springs, spring disc and ac-
tuator piston with plungers.

Remove and discard the O-ring from the 
cylinder block.

Remove the O-ring

The cylinder block

Overhaul dismantling
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l Screw out the non-return valves and  
remove and discard the O-rings.

Clean the valves and check them with 
compressed air.

Inspect the plungers, actuator piston 
and cylinder block for wear, using a 
magnifying glass.

Non-return valves

General inspections
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l Fit the non-return valve with new 
O-rings.

Mount the non-return valves in the cylin-
der block.

Inspect the plungers, actuator piston 
sealing ring and cylinder block for wear, 
using a magnifying glass.

If the sealing ring needs to be replaced, 
proceed as follows:

Mount the non-return 
valve

Inspection
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l Slide the cone for the sealing ring onto 
the actuator piston so that only the low-
ermost groove is exposed. place a new 
sealing ring on the uppermost part of 
the cone.

Push the pushing tool over the cone 
thus pushing the sealing ring down to 
the lowest groove, then remove both 
tools.

Push the compressor over the ring so 
that the sealing ring goes back to its 
original form and into the groove.

Place new sealing ring 
on the cone

Use the pushing tool

Mount the non-return 
valve
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l Fit the non-return valve with new 
O-rings.

Mount the non-return valves in the cylin-
der block.

Fit the cylinder block with a new O-ring.  
Pre-assemble the cylinder block with 
the actuator piston and plungers to en-
sure correct guidance of the plungers, 
before finally assembling the cylinder 
block unit.

Mount the springs and spring disc and 
press down the actuator piston with 
plungers. Mount the special screw, 
supplied with the test equipment for 
accumulators to keep the spring com-
pressed.

Remove the cover from the terminal box, 
and disconnect the wires for the feed-
back (pick-up) sensor.

Remove the terminal box.

Carefully unscrew the feedback sensor 
and remove and discard the O-ring.

Clean the housing with diesel oil or ker-
osene and dry with a non-fluffy cloth.

The cylinder block

The terminal box

Non-return valve
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l Turn the lubricator upside down in the 
vice. 

Unscrew the solenoid valve.

Discard the O-rings.

Before mounting the feedback sensor,  
check that the sensor is flush with the 
sensor housing.

Mount the feedback sensor or a new 
one, if necessary, with a new O-ring.

Check with an object with a straight 
edge (e.g. the end of a calliper) that the 
end of the feedback sensor does not 
protrude into the actuator piston cylin-
der.

Connect the wires and mount the cover 
on the terminal box.

Solenoid valve

Remember !

 

Mount the terminal 
box
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l Disassemble and clean the valve.

Check the slide for wear. If the slide is 
scratched or scuffed, the valve must be 
replaced by a new one.

Lubricate the slide with oil and check 
that the slide can move lightly with a 
good fit in the housing.

Assemble the valve.

Mount the solenoid valve fitted with new  
O-rings. Coat the O-rings with a little 
grease to keep the rings in place during 
mounting.

Mount the cylinder block assembly in 
the cylinder housing.

Check that the spring pin engages cor-
rectly with the cylinder block assembly.

Mount the screws and tighten the block 
to the housing.

Remove the special screw.

Solenoid Valve

Mounting the solenoid 
valve

Cylinder block 
assembly and cylinder 
housing
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l Mount the adjusting screw fitted with a 
new O-ring and the distance bushing.

If the lubricator is not to be mounted on 
the engine immediately after overhaul-
ing, cover all openings with plastic to 
prevent dirt from entering the lubricator 
during storage.

Cover all surfaces with a thin layer of oil.

New O-ring and 
distance bushing

Remember !
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 Mount new O-rings on the lubricator  
and on the cover with pipes.

Mount the lubricator and tighten the 
screws on the hydraulic cylinder unit.

Tighten the screws in the aft end of the 
lubricator to the pipe connection.

Mount the cylinder oil supply pipe.

Mount the electrical plug. Check the 
injection of cylinder oil on the feedback 
LED on the terminal box for the specific 
lubricator.

Open valve 560 for hydraulic oil supply.

Open the valve for cylinder lubricating 
oil supply.

New O-ring on the 
lubricator

Mounting the lubrica-
tor and cylinder oil 
supply pipe

Finally
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When the starting air valve has been 
overhauled, connect a supply of work-
ing air to the control air inlet at the top 
of the valve.

Check that the valve opens approx. 
15-20 mm.

Air ValveAir Valve

3465-0201-0002C013465-0201-0002C01
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 Shut off the air supply

Check that the valve closes fully.

Repeat steps 1 and 2 a couple of times.

3465-0201-0002C023465-0201-0002C02

Air supplyAir supply

RepeatRepeat
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 Shut off the starting air and control air 

inlet.

Dismount the control air pipes

Mount two eyebolts in the top cover of 
the valve.

Hook a lifting wire on to the eyebolts.

Unscrew the fi xing nuts of the starting 
valve fl ange.

Lift away the starting valve.

3465-0201-0002D013465-0201-0002D01

Air pipesAir pipes

3465-0201-0002D02

T34-4

3465-0201-0002D02

T34-4
Starting valveStarting valve
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l Place the starting air valve horizontally 
in a bench vice provided with “soft” 
jaws.

Remove and discard the O-ring from the 
valve housing.

Loosen and remove the screws from the 
top cover.

Dismount the top cover.

O-ringO-ring

3465-0201-0002O013465-0201-0002O01

3465-0201-0002O023465-0201-0002O02

Top coverTop cover
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l Use the face wrench for the spindle as 
a back-stop when loosening the two 
screws which tighten the piston to the 
spindle.

Remove the screws and discard the 
locking device.

When unscrewing, the piston will par-
tially be pressed out of the valve hous-
ing due to the spring force.

Remove the piston from the top end of 
the valve housing.

Take out the spindle from the bottom 
end of the valve housing.

Remove the spring from the top end of 
the housing.

3465-0201-0002O033465-0201-0002O03

Piston and spindlePiston and spindle

3465-0201-0002O043465-0201-0002O04

Remove the spring 
from the top of the 
housing

Remove the spring 
from the top of the 
housing
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l Apply grinding paste, e.g. carborundum 
No. 200. Grind the valve housing seating 
with the grinding ring.

When lapping the seatings of the 
spindle and valve housing to match, use 
the face wrench to rotate the spindle.

As grinding paste, use e.g. carborun-
dum No. 500. 

3465-0201-0002O053465-0201-0002O05

Grind the valve hous-
ing seating
Grind the valve hous-
ing seating

3465-0201-0002O063465-0201-0002O06

Match the seatingsMatch the seatings
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l Thoroughly clean the valve housing and 
all the parts in diesel oil or kerosene. 

Lubricate all internal parts and sliding 
surfaces with, e.g., Molybdenum Disul-
phide, MoS2.

Insert the spindle in the valve housing. 
Then mount the spring in the housing 
around the spindle and, fi nally, place the 
piston on top of the spindle.

Fit the discs and the two screws.

When tightening the screws, the piston will compress the spring.

Tighten the screws continuously until the piston faces tightly against the spin-
dle. Use the face wrench as a back-stop. See Data.

Lock the screws with locking device.
For correct use of locking device, see work card 7665-0501.

3465-0201-0002O073465-0201-0002O07

Assemble the valve 
housing parts
Assemble the valve 
housing parts

Tighten and lock the 
screws
Tighten and lock the 
screws
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l Mount and tighten the top cover.

Fit a new O-ring on the valve housing.

Check the starting air valve.

If the valve is not to be mounted in the engine immediately, cover all openings 
with plastic to prevent dirt from entering the valve during storage. 

Top coverTop cover

3465-0201-0002O09

T34-1

3465-0201-0002O09

T34-1

Starting air valveStarting air valve
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 Carefully clean the starting valve bore 
in the cylinder cover and, if necessary, 
recondition the seat for the starting 
valve in the bore. 
See work card 2265-0301.

If not already done, fi t a new O-ring on 
the overhauled valve and lubricate with 
‘Never Seize’ or Molybdenum Disul-
phide, MoS2. 

Mount the valve in the cylinder cover.

Starting valve boreStarting valve bore

3465-0201-0002M013465-0201-0002M01

3465-0201-0002M02

T34-4

3465-0201-0002M02

T34-4
Mount the valveMount the valve
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 Mount the nuts and tighten-up in at least 
three steps, to reach the full tightening 
angle, see Data.

Mount the control air pipe and turn on 
starting air and control air.

Control air pipeControl air pipe

3465-0201-0002M03

T34-2

3465-0201-0002M03

T34-2
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The fuel valves must be given the ut-
most attention and care, as the greater 
part of irregularities that may occur dur-
ing the running of the engine can be at-
tributed to defects in these valves.

If the engine gives normal performance 
in accordance with diagrams and ex-
haust temperatures, it is only necessary 
to inspect the fuel valves after the serv-
ice period stated in the Checking and 
Maintenance Programme. 
See General Description. 

In order to obtain reliable results during 
testing of the fuel valves, all fuel valves 
that are dismantled from the engine 
must be disassembled, cleaned, in-
spected and re-assembled before test-
ing. See work card 4265-0301.

In the event that the slide-type fuel 
valve is pressure tested without being 
cleaned between the fuel nozzle and the 
cut-off slide, the opening pressure value 
measured might be considerably lower 
than specifi ed.

All fuel valves must be function-tested 
before being mounted in the cylinder 
cover.

Use only hydraulic oil (rust-preventing) 
with a viscosity of between 7 and 10 cSt at 50°C.

For operation of the pressure testing pump, see the supplier’s instructions.

Note that the high-pressure pump should be periodically checked in accord-
ance with the supplier’s instructions.

4265-0201-0002C014265-0201-0002C01

NOTENOTE

Pressure testing pumpPressure testing pump

Fuel Valve
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 To ensure that over tightening has not 
taken place, check that the locking/indi-
cating pin has not been bent or broken 
off.

In the event of over tightening, replace 
the spring housing by a new one.

Place the fuel valve in the test rig and 
secure it with the spring housings and 
nuts.

Tighten the nuts until the top face of the 
pressure disc is fl ush with the top face 
of the spring housings. Mount the oil 
pipe between the pressure testing pump 
and the fuel valve.

The following functions of the fuel valve 
must be checked: 

• Flushing and jet control

• Opening pressure

• Sealing test and sliding function

• Pressure test, O-ring sealing

Spring housingSpring housing

4265-0201-0002C024265-0201-0002C02

4265-0201-0002C03

o

4265-0201-0002C03

o

Setting-up the fuel 
valve
Setting-up the fuel 
valve

Pressure testing 
procedure
Pressure testing 
procedure
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 Remove air in the system and check the 
fuel jet in the following way.

Slowly increase the oil pressure until 
straight jets of oil are ejected from the 
nozzle holes (no atomization).

Acceptance criteria:

There is to be a continuous jet of oil 
through at least one of the nozzle holes.

Owing to the geometry of the internal 
part of the nozzle - and because of the 
height to which the spindle is lifted dur-
ing pressure testing is lower than the 
height it is lifted during normal engine 
operation - the fuel oil will not necessar-
ily fl ow from all of the nozzle holes.

Cause of fault:

If the jets do not fulfi l the above point, the cause may be:

• Dirt in the nozzle holes

• The nozzle is not mounted correctly

To check the opening pressure, in-
crease the oil pressure until oil is admit-
ted through the nozzle holes.

Acceptance criteria:

Check the opening pressure on the 
pressure gauge and compare with Data 
T42-9 on the datasheet.

Do NOT attempt to carry out an atomi-
zation test on the slide type fuel valvs, 
as this may damage the cut-off slide 
and nozzle.

Cause of fault:

If the opening pressure is higher than 
specifi ed in T42-9, the cause may be 
that a wrong type of spring is used - re-
place the spring on the thrust spindle, if 
necessary, replace the complete thrust 
spindle.

Flushing and jet 
control
Flushing and jet 
control

4265-0201-0002C044265-0201-0002C04

4265-0201-0002C05

T42-9

4265-0201-0002C05

T42-9

Opening pressureOpening pressure

NOTENOTE



MAN Diesel

4 (17) 

4265-0201-0002

W
o
rk

 C
a
rd

4
2

6
5

-0
2

0
1-

0
0

0
2

20
08

-1
2-

09
 -

 e
n

F
u

e
l 
V

a
lv

e
  
•

  
C

h
e
c
k

in
g

 If the opening pressure is lower than specifi ed in T42-9, the cause may be that 
the spring has sagged - replace the spring, or add a special thin disc.

Special thin discs are available as spares.

If a spring or a disc has been changed, the pressure testing procedure of the 
fuel valve must be repeated.

To check the needle valve seat for tight-
ness and the slide for correct closing.

Slowly increase the oil pressure to 
about 50 bar below the opening pres-
sure. Maintain the built-up pressure by 
closing for the oil supply.

Acceptance criteria:
Oil must not fl ow from the nozzle holes.

The pressure drops relatively slowly 
to about 15 bar, after which it drops 
quickly to 0 (the slide is pressed against 
the conical seat and opens for circula-
tion oil).

Oil fl ows out of the leak oil outlet when 
the fuel valve is full of oil.

Cause of fault:

If oil fl ows out of the nozzle holes, the 
cause is either:

• Defective spindle guide at needle seat, or a sticking spindle. Examine 
and/or replace the spindle guide. 
See work card 4265-0301.

• Too quick pressure drop:

- the clearances of the movable parts, both of the spindle guide and of the 
non-return valve, are too large, or the seats between the thrust piece/
spindle in the spindle guide or thrust piece/valve slide in the non-return 
valve are damaged.

Examine and/or replace both the spindle guide and non-return valve. 
See work card 4265-0301.

If a quick pressure drop from 15 to 0 bar cannot be registered:

• The valve slide is sticking; or

•  The vent hole in the thrust piece is blocked.

If so, disassemble and examine the spindle guide, replace if necessary. 
See work card 4265-0301.

NOTENOTE

4265-0201-0002C064265-0201-0002C06

Sealing test and 
sliding function
Sealing test and 
sliding function

NOTENOTE
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 To ensure that the leak oil (circulation oil) 
remains in the closed system, build up a 
working pressure of about max. 10 bar 
until oil fl ows out of the leak oil outlet.

Close the leak oil outlet with a gasket 
and plug screw.

Increase the working pressure to about 
100 bar.

Acceptance criteria:

The built-up pressure of about 100 bar 
should be maintained.

Cause of fault:

If oil leaks out at the union nut, the 
O-ring inside the fuel valve head is de-
fective, and must be replaced.

Do NOT attempt to carry out an atomi-
zation test on slide type fuel valves, as 
this may damage the cut-off slide and 
nozzle.

The atomization test may damage the 
valve because it makes the needle oscil-
late, with a small lift at a very high fre-
quency. The high pressure drop across 
the cut-off edge and the high contact 
pressure between slide and fuel nozzle, 
in combination with the poor lubricity of 
the test oil, increase the risk of seizures 
between cut-off slide and nozzle.

All of these conditions involve the risk of seizure between the cut-off slide and 
the nozzle.

Pressure test, O-ring 
sealing
Pressure test, O-ring 
sealing

4265-0201-0002C07

Max. 10 bar

Max. 100 bar

Max. 100 bar

4265-0201-0002C07

Max. 10 bar

Max. 100 bar

Max. 100 bar

4265-0201-0002C084265-0201-0002C08

Atomization testAtomization test

NOTENOTE
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 Close the fuel oil inlet and outlet valves, 

and drain the high-pressure pipe and 
the fuel valve.

Dismantle and remove the fuel oil 
high-pressure pipe.

See work card 4272-0101.

Disconnect the return oil pipe from the 
fuel valve.

Remove the nuts and the spring hous-
ings.

Removing the return 
oil pipe
Removing the return 
oil pipe

4265-0201-0002D014265-0201-0002D01

4265-0201-0002D024265-0201-0002D02

FirstFirst
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 Take out the valve. If the valve is stick-

ing, use the fuel valve dismantling tool 
to pull the fuel valve clear of the top 
cover.

If the valve is not to be overhauled im-
mediately, the valve should be placed 
immersed in diesel oil until overhauling.

Removing the valveRemoving the valve

4265-0201-0002D03

T42-12

4265-0201-0002D03

T42-12



MAN Diesel

8 (17) 

4265-0201-0002

W
o
rk

 C
a
rd

4
2

6
5

-0
2

0
1-

0
0

0
2

20
08

-1
2-

09
 -

 e
n

F
u

e
l 

V
a
lv

e
  
•

  
O

ve
rh

a
u

l When fuel valves are overhauled, all parts should be handled carefully and be 
kept clean.

Use only clean, non-fl uffy rags for wiping purposes. Make sure to remove all 
liquid or solid impurities. Whenever fuel valves are overhauled, all sealing rings 
should be discarded and replaced by new, faultless sealing rings before reas-
sembly.

Measure the length A of the protruding 
part of the nozzle, and write down the 
result for correct re-assembling of the 
valve.

Place the valve holder in a machine vice, 
mount the fuel valve in the holder and 
fi t the valve with the guide disc from the 
grinding tool.

4265-0201-0002O01

A

4265-0201-0002O01

A

FirstFirst

4265-0201-0002O024265-0201-0002O02

Valve holderValve holder
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l Compress the fuel valve and the spring 
inside, by means of a drilling machine, 
to avoid seizures in the union thread. 
Hold the fuel valve compressed and 
unscrew the union nut with a hook 
spanner.

Remove the valve from the valve holder.

4265-0201-0002O034265-0201-0002O03

Compress the fuel 
valve
Compress the fuel 
valve
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l Pull the valve head clear of the valve 
housing.

Remove the:

• Non return valve

• Thrust spindle parts

• Thrust foot

• Spindle guide and fuel nozzle

from the valve housing.

Remove and discard all the O-rings.

Dismantling the fuel 
valve
Dismantling the fuel 
valve

4265-0201-0002O044265-0201-0002O04
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l Carefully clean and examine all surfaces 
of the:

• Fuel valve housing

• Fuel valve head

• Thrust spindle

If necessary, grind the seating surfaces 
by means of a fi ne-grain abrasive (such 
as Carborundum No. 500).

The grinding mandrels supplied are only 
purposed for:

• The fuel valve housing bottom.

• The underside of the fuel valve 
lead.

• The top of the non-return valve.

This grinding must only be carried out 
manually.

After the grinding, wash the parts in gas 
oil and blow clean by means of com-
pressed air to remove any remains of 
the grinding compound.

In the event of more serious dam-
age to the seating surface for the 
high-pressure pipe in the valve head, 
the milling tool can be used.

Normally, the milling tool is turned by 
hand, but it may be fi tted in the chuck of 
a column-type drilling machine provided 
that the number of revolutions is kept 
at a minimum (not exceeding approx. 
100 r/min). An ample supply of cutting 
emulsion must be used.

Take care not to exceed the maximum diameter of the seat, see Data.

Test and examine fuel 
valve parts
Test and examine fuel 
valve parts

4265-0201-0002O05

T42-11

4265-0201-0002O05

T42-11

NOTENOTE
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l The complete spindle guide, including 
the fuel nozzle, should be sent to an au-
thorised MAN repair shop for overhaul. 
If this is not possible, the spindle guide 
may be overhauled on board. 
See work card 4265-03.

Do not attempt to remove the fuel noz-
zle from the spindle guide unless the 
spindle guide has been dismantled. 
Otherwise the cut-off slide on the spin-
dle may be damaged.

The non-return valve should be sent 
to an authorised MAN repair shop for 
overhaul. If this is not possible, the 
non-return valve may be overhauled on 
board.
See work card 4265-04.

Spindle guideSpindle guide

4265-0201-0002O064265-0201-0002O06

NOTENOTE

4265-0201-0002O074265-0201-0002O07

Non-return valveNon-return valve
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l Mount the complete spindle guide, 
including the fuel nozzle, in the fuel 
valve housing.

Carefully slide the spindle guide down 
into the valve holder, and turn the noz-
zle until the spindle guide engages cor-
rectly with the guide pin. Check that 
distance A corresponds to the measure-
ment taken before the valve was disas-
sembled.

Make sure that the fuel nozzle and 
spindle guide engage correctly with the 
guide pin in the fuel valve housing. This 
can be ascertained by attempting to 
turn the nozzle after mounting. It must 
not be possible to turn the nozzle.

4265-0201-0002O08

A

4265-0201-0002O08

A

Spindle guide into the 
fuel valve housing
Spindle guide into the 
fuel valve housing

NOTENOTE
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l • the thrust foot

• the parts of the thrust spindle

• the non-return valve

in the fuel valve housing.

Mount a new O-ring in the uppermost 
groove of the fuel valve housing.

Lubricate the thread of the valve head 
with molybdenum disulphide (MoS2). 

For the correct use of this lubricant, see 
work card 3045-0150.

Fit the valve head with new O-rings.

Make sure that the guide pin between 
valve housing and valve head is intact, 
and press the valve head down into the 
valve housing.

See that the guide pin between valve 
housing and valve head engages cor-
rectly so as to prevent relative turning of 
the parts.

4265-0201-0002O094265-0201-0002O09

MountMount

4265-0201-0002O10

MoS2

4265-0201-0002O10

MoS2

Make sureMake sure
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l Assemble the valve by means of the 
union nut. 

Place the valve in the valve holder in a 
drilling machine. 

Compress the fuel valve and the spring 
inside. Keep the valve compressed and 
tighten the union nut with a hook span-
ner.

After overhaul, the fuel valve must be 
tested in the test rig. 

See work card 4265-0201.

If the fuel valve is not to be mounted in 
the engine immediately after the over-
haul, cover all openings of the valve with 
plastic to prevent dirt from entering the 
valve during storage.

Tightening the union 
nut
Tightening the union 
nut

4265-0201-0002O114265-0201-0002O11

RememberRemember
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 Before mounting the fuel valve, 
thoroughly clean the valve bore in the 
cylinder cover and check the seating in 
the bore for marks which, if any, must 
be eliminated. (For reconditioning of the 
valve bores in the cylinder cover, see 
work card 2265-03.

If not already done, mount new O-rings 
on the fuel valve. Lubricate the valve 
with molybdenum Disulphide (MoS2).

Mount the valve in position in the cylin-
der cover.

Mount the spring housings and the nuts. 
Tighten the nuts until the top face of 
the pressure disc is fl ush with the top 
face of the spring housing. This must 
be done with great care, as the spring 
tension in the housing determines the 
correct tightening of the fuel valve to 
the cylinder cover as well as the correct 
compression of the fuel valve.

FirstFirst

4265-0201-0002M01

MoS 2

T42-12

4265-0201-0002M01

MoS 2

T42-12

4265-0201-0002M02

O

4265-0201-0002M02

OMount the valveMount the valve
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 Lubricate the thread on the union nipple 
of the fuel oil pipe with a heat resistant 
anti seize grease before mounting.

It is recommended to overhaul the fuel 
oil high-pressure pipe before mounting.
See work card 4265-0101.

As a minimum, the distance between 
the fuel oil pipe ends and the thrust 
bushings must be checked and, if nec-
essary, adjusted.

Mount the overhauled fuel oil 
high-pressure pipe and the return oil 
pipe.
See work card 4265-0101.

All fuel valves must be function-tested before being mounted in the cylinder 
cover, see work card 4265-0201.

4265-0201-0002M034265-0201-0002M03

Lubricate the thread 
on the union nipple
Lubricate the thread 
on the union nipple

NOTENOTE

NOTENOTE







 



Clean the outside of the spindle guide in pure gas oil or similar. The individual 
parts of the spindle guide are not interchangeable, therefore only one guide is 
to be disassembled at a time.

The spindle guide, thrust piece and spindle are matched parts and may not be 
replaced individually.

Place the spindle guide in a bench vice 
provided with “soft” jaws, and use the 
brass mandrel as shown to disassemble 
the spindle guide.

Cleaning “Outside”Cleaning “Outside”

NOTENOTE

4265-0301-0001O024265-0301-0001O02

Disassemble the 
spindle guide
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Mount the pulling tool around the fuel nozzle on the spindle guide. Turn the nut 
to pull the fuel nozzle off the spindle guide.

The pulling tool is not standard for all engines, but may be delivered as an op-
tional extra.

If no pulling tool is available, the fuel 
nozzle can be dismantled from the spin-
dle guide using two screwdrivers.

Place the screwdrivers opposite each 
other in the small gap between the fuel 
nozzle and the spindle guide and very 
carefully force the fuel nozzle off the 
spindle guide.

Pull the fuel nozzle off 
the spindle guide
Pull the fuel nozzle off 
the spindle guide

NOTENOTE
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AlternativeAlternative
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Clean all the parts of the spindle 
guide in gas oil and wipe dry with a 
clean piece of cloth.

Clean all parts again in gas oil or ‘Elec-
trocleaner’ and wipe dry with a clean 
piece of cloth.

Place all the parts on a clean, soft, 
lint-free cloth and examine them through 
an 8-10 times magnifi cation magnifying 
glass and an inspection lamp.

During the examination, pay special at-
tention to the seating surfaces and slid-
ing surfaces of the parts.

Remove any deposits or very fi ne 
scratches by placing the spindle, thrust 
piece or spindle guide respectively in 
a lathe, as shown, and polishing with 
a very fi ne conventional polishing linen 
‘grade 360’.

Use also a little oil for the polishing (a 
coarser polishing linen must absolutely 
not be used).

The sliding surface of the cut-off slide 
may only be polished VERY carefully. 
The sliding surface must not be dam-
aged.

After polishing, clean the parts again and re-check the seat on thrust piece/
spindle, the seat on slide valve/spindle, and the seat on spindle/guide. Use an 
inspection lamp and an 8-10 times enlargement magnifying glass.

If the seats are not in order, i.e. if there are pressing-in marks or similar on the 
seats, the complete spindle guide must be discarded.

Check and examine 
all parts
Check and examine 
all parts

4265-0301-0001O054265-0301-0001O05

4265-0301-0001O064265-0301-0001O06

Preparation for 
polishing
Preparation for 
polishing

NOTENOTE
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Clean any carbon deposits from the 
central bore of the fuel nozzle by means 
of the special brass brush. Clean the 
fuel nozzle with gas oil and wipe dry 
with a clean cloth.

Read the nominal hole size on the cy-
lindrical part of the nozzle, as shown in 
the fi gure. The hole size is given in 1/100 
mm. Depending on the engine model, 
there can be one or more different 
sizes of the holes. Find the correct drill 
size and matching test pin in the table, 
T42-15, on the data sheet, via the nomi-
nal hole size.

Fuel nozzle cleaningFuel nozzle cleaning

4265-0301-0001O074265-0301-0001O07

4265-0301-0001O08

xxxxxx-x*xxx-xxx

1 2 3 4

4265-0301-0001O08

xxxxxx-x*xxx-xxx

1 2 3 4

Find the correct 
matching test pin in 
the data sheet table

Find the correct 
matching test pin in 
the data sheet table
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Clean the spray holes, using gas oil and 
the special drills supplied.

During this operation be very careful not 
to push the drill too far to avoid scratch-
ing the snug-fi t surface on the inside of 
the fuel nozzle.

Then test the spray holes with the test 
pin. If the test pin is able to enter just 
one of the holes, the fuel nozzle must be 
discarded.

This also applies to nozzles with oval holes (can be ascertained with a magnify-
ing glass).

Check the fuel nozzle before mounting on the spindle guide, the cut-off slide 
must be able to move freely inside the nozzle.

It is recommended that the fuel nozzle is changed whenever the spindle guide 
is being overhauled or at the maximum running hours given in the maintenance 
and checking schedule 0760-0301.

Lubricate the spindle and the thrust piece with the cut-off slide with a little Mo-
lybdenum Disulphide (MoS2).

Spray holesSpray holes

4265-0301-0001O094265-0301-0001O09

NOTENOTE

NOTENOTE

Spindle and the thrust 
piece
Spindle and the thrust 
piece
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Assemble the thrust piece, the spindle 
and the spindle guide and carefully 
knock the parts together using a soft 
hammer. 

Shake the spindle guide back and forth. 
The spindle with the cut-off slide must 
be able to slide freely back and forth 
inside the spindle guide, with a ‘clicking’ 
sound.

Thrust piece, spindle 
and the spindle guide 
Thrust piece, spindle 
and the spindle guide 

4265-0301-0001O114265-0301-0001O11

4265-0301-0001O124265-0301-0001O12

Free spindle 
movement
Free spindle 
movement
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Lubricate the sliding surfaces of 
the nozzle and the spindle with a little 
Molybdenum Disulphide (MoS2).

Mount the nozzle on the spindle guide.

Place the parts on the plane of a drilling 
machine or hydraulic press and posi-
tion the mounting tool over the parts. 
Make sure that all the parts are perfectly 
aligned.

Press the nozzle on to the spindle guide.

The mounting tools are not standard for 
all engines but may be delivered as op-
tional extras.

If no mounting tools are available, the nozzle can be mounted on the spindle 
guide using a short piece of pipe.

Place the pipe around the nozzle, so that the lower end of the pipe rests on the 
‘foot’ of the fuel nozzle. Then press the parts together the same way as when 
using the mounting tools.

Check that the spindle inside the spindle guide is able to move freely as in step 
10.

If the spindle guide is not to be mounted in a fuel valve immediately after the 
overhaul, cover all openings of the spindle guide with plastic to prevent dirt 
from entering the spindle guide during storage.

Mounting of nozzleMounting of nozzle

4265-0301-0001O134265-0301-0001O13

NOTENOTE

Remember!Remember!
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l Extreme care and accuracy should be exercised when carrying out this 
operation.

Clean the outside of the non-return 
valve with pure gas oil. The individual 
parts are not interchangeable, therefore 
only one guide is to be disassembled at 
a time.

Except for the slide valve spring, defec-
tive parts cannot be replaced individu-
ally by new ones.

Place the non-return valve as shown in 
cleaning “outside” in a bench vice pro-
vided with “soft” jaws, and disassemble 
the non-return valve, using the disas-
sembling tool and a hammer as shown.

Clean all the parts for the spindle guide 
in gas oil and wipe them dry with a 
clean piece of cloth.

Finally, clean in either gas oil, kerosene 
or ‘Electrocleaner’, and wipe the parts 
dry with a clean piece of cloth.

Extreme care and accuracy should be exercised when carrying out this
NOTE

4265-0401-0003O01

Cleaning “outside”

NOTE
E t f th lid l i d f

4265-0104-0003O02

A

B C D

Cleaning “inside”
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l Now place the parts on clean, lint-free 
rags and examine with an 8-10 times 
enlargement magnifying glass, and an 
inspection lamp with magnifying glass 
as shown in the drawing.

Examine the slide faces of movable 
parts for coating. The fi t between the 
vent slide and the housing will be too 
tight if there is a coating. 

Fix the vent slide and, subsequently, the 
housing in a lathe as shown in the draw-
ing and remove the coating by means 
of very fi ne conventional polishing linen 
‘grade 360’.

Also a little oil should be used (a coarser 
polishing linen must absolutely not be 
used).

.

Check the outside sealing face on the 
thrust piece .

If necessary, grind the seating surfac-
es by means of the grinding mandrel, 
found on tool panel 909, and a fi ne-
grain abrasive (such as Carborundum 
No. 500).

Inspection after 
cleaning

4265-0104-0003O03

4265-0401-0001O04

Sealing surface grind-
ing.

4265-0104-0003O06
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l Check the spring for the thrust piece for 
outside wear marks. If defective, it 
should be exchanged.

Check the seat on the thrust piece and 
the vent slide, and the seat on vent 
slide/housing. Use an inspection lamp 
and an 8-10 times enlargement magni-
fying glass.

Check that the circulation oil hole is 
clean.

If the seats are not in order, i.e. if there 
are pressing-in marks or similar on 
the seats, the complete spindle guide 
must be discarded.

 Mount the non-return valve as follow:

Lubricate all movable parts with • 
molybdenum disulphide (MoS2).

Place the loosely-assembled • 
non-return valve on the plane of a 
drilling machine, with the tool po-
sitioned as shown in the drawing. 
Use a short piece of pipe to place 
the valve in.

Make sure that the thrust piece • 
and the other parts are perfectly 
aligned and that the thrust piece is 
guided in the vent slide.

Press the handle until the housing • 
and thrust piece meet.

If the non-return valve is not to be mounted in a fuel valve immediately after the 
overhaul, cover all openings of the non-return valve with plastic to prevent dirt 
from entering the valve during storage.

Inside checking

4265-0401-0002O05

4265-0104-0003O07

Assembly

NOTE
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Close the fuel oil inlet valve.

Open fuel oil drain

For Safety reasons, remove the valve 
handle.

Mount a pressure gauge at “minimess” 
point No. 455. Check the pressure.

Close valve 420 and open valve 421 on 
the hydraulic block. Check that the hy-
draulic cylinder unit is pressure free.

Remove the fuel oil high pressure pipes, 
see word card 4265-0101.

Disconnect the electrical sensor con-
nection.

Remove the fuel oil inlet pipe.

Remove all drain pipes connected to the 
fuel oil pressure booster.

Great care must be taken to ensure that 
the area around the workplace is clean 
before and during any dismantling of the 
hydraulic system.

4265-0501-0014D01

1 2

421
ON

OFF

00:00

Bourdon Sedeme

CC

420455

4265-0501-0014D02

Remove pipes

NOTE

NOTE

Shut Off the Oil 
Supply
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For use of hydraulic tools, see also  
work card 7665-0101.

Mount the lifting tool on top of the fuel 
oil pressure booster.

See work card 4265-0601.

Carefully lift the fuel oil pressure booster 
clear of the hydraulic block and the fuel 
oil pressure booster studs.

Cover the hole in the hydraulic block, to 
keep the hydraulic high pressure system 
clean.

4265-0601-0012D03

T76-1

4265-0501-0013D04

T42-22

Loosen the nuts

Remove the fuel oil 
pressure booster
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Land the fuel oil pressure booster on a  
wooden support and take care not to 
damage the drain oil bushing.

4265-0501-0013D05

Remember!
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Remove the booster top cover,  
see work card 4265-0601.

Mount the lifting tool on top of the hy-
draulic plunger.

4265-0501-0013O01

4265-0501-0006O02

T42-22
T42-23

Place the fuel oil 
pressure booster 
on a wooden 
support

Lift up the plunger
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Unscrew the flange for the throttle valve.  
Screw out the throttle valve, clean the 
valve in gas oil and blow through with 
compressed air.

Clean the booster housing and the  
hydraulic plunger with kerosene or gas 
oil.

Place the booster housing on one side.

Remove the two sealing rings from the 
cylindrical part of the booster housing 
and the sealing ring from the bottom. 
Discard the sealing rings.

Carefully clean the bottom of the boost-
er housing.

Inspect the hydraulic cylinder surface 
and the hydraulic piston for wear and 
seizures.

Check the position sensor tip for damage. The position sensor should only be 
renewed if it is not working properly.

Pull out the drain oil bushing and discard the two sealing rings. Clean the hole 
and the bushing.

Fit the bushing with new sealing rings.

Mount new sealing rings in the hydraulic 
cylinder.

Turn the booster housing to an upright 
position and place it on a clean piece of 
oil paper.

4265-0501-0003O03

Throttle valve

4265-0501-0006O04

T42-22

4265-0501-0006O05

Booster housing

Sealing rings
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Lubricate the cylinder (lower part) and  
the hydraulic piston with proactive oil.

Install the hydraulic piston.

All parts of the hydraulic high pressure 
system must be kept absolutely clean 
and free of impurities.

In this case, pay particular attention to 
the hydraulic piston and the lower part 
of the booster housing.

Assemble the throttle valve and the 
flange.

Mount the booster top cover and tighten 
the top cover screws. See work card 
4265-0601.

If the booster is stored before use, cover all openings with plastic and apply 
preservation oil to all machined surfaces to prevent corrosion.

4265-0501-0006O06

MOS2

4265-0501-0013O07

Lubricate the 
cylinder

NOTE

Booster cover

Remember !
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Great care must be taken to ensure that the area around the workplace is clean 
before and during assembly of the hydraulic system.

If the fuel oil pressure booster has been 
preserved for storage, remove all pres-
ervation and plastic covers.

Mount the lifting tool on top of the fuel 
oil pressure booster.

Lift up the fuel oil pressure booster, and 
check if the bottom surface is clean and 
free of impurities.

Fit new sealing rings if not already done.

Check that the face on the hydraulic 
block is completely clean.

4265-0501-0013M01

T42-21

4265-0501-0012M02

NOTE

First

Check the hydraulic 
block face
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Land the fuel oil pressure booster on  
the hydraulic block.

Remove the lifting tool.

Tighten the nuts hydraulically.

For use of hydraulic tools, see work card 
7665-0101.

4265-0501-0013M03

4265-0501-0013M04

T76-2

Carefully

Tighten the nuts
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Connect and tighten all drain pipes to  
the fuel oil pressure booster.

Connect the fuel oil inlet pipe.

Connect the fuel oil high pressure pipes, 
see work card 4265-0101.

Close the fuel oil drain valve.

Connect the electrical sensor plug.

Close valve 421 and open valve 420 on  
the hydraulic block.

Close the oil drain.

Remount the fuel valve handle

Open the fuel oil inlet valve.

4265-0501-0014M05

4265-0501-0014M06

421 420

Connect drain 
pipes

Close drain & open 
fuel suppply
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Close the fuel oil inlet valve.

Open fuel oil drain

For safety reasons, remove the valve 
handle.

Mount a pressure gauge at “minimess” 
point No. 455. Check the pressure.

Close valve 420 and open valve 421 on 
the hydraulic block. Check that the hy-
draulic cylinder unit is pressure free.

Remove the fuel oil high pressure pipes, 
See work card 4265-0101.

Drain the fuel oil pressure booster for 
oil.

Remove the drain oil pipe from the top 
cover.

4265-0501-0014D01

1 2

421
ON

OFF

00:00

Bourdon Sedeme

CC

420455

Drain oil pipe

4265-0501-0014D02

NOTE
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Mount the spacer rings and the hydrau-
lic  
jacks over the nuts. Pump up the hy-
draulic jacks to the dismantling pres-
sure, as specified in Data. Loosen and 
remove the nuts.

For operation of the hydraulic tools, see 
work card 7665-0101.

Mount the retaining tool for the fuel 
plunger.

Remove the two Allen screws.

4265-0601-0012D03

T76-1

4265-0601-0012D04

Loosen the nuts 
hydraulically

Centre plug screw
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Remove the two hexagon head screws  
and mount the lifting tool in the holes.

Carefully lift up the top cover assembly, 
and land it on a wooden support.

4265-0601-0012D05

4265-0601-0012D06

T42-29

Mount the lifting tool

Lift the top cover
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Land the top cover assembly on a  
wooden support.

Unscrew the retaining tool for the fuel 
plunger.

Carefully lift the booster top cover clear 
of the plunger.

Remove and discard the sealing rings.

Remove the lifting tool and the retaining 
tool from the top cover.

Unscrew and remove the suction valve 
from the top cover.

See work card 4265-0701.

4265-0601-0012O01

T42-29

T42-30

4265-0601-0012O02

Discard the sealing 
rings

Remove the suction 
valve
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Carefully clean and examine the top  
cover.

Reconditioning of the seatings for the 
high-pressure pipes is carried out by 
milling according to the following proce-
dure:

Fill the oil ducts in the top cover with 
Vaseline or heavy grease.

During the work the miller is guided by 
the guide screwed into the thread for the 
high-pressure pipe.

Turn the miller by means of, e.g. a tap 
wrench, while tightening the guide 
screw lightly to provide a suitable pres-
sure between miller and seat.

During the milling, add drilling oil emul-
sion liberally.

For the max. milling/grinding diameter of 
the seat, see Data T42-28.

Blow out the Vaseline/grease from the 
oil ducts by means of compressed air.

Always use eye protection when work-
ing with compressed air.

Clean the top cover with gas oil, and 
blow dry with compressed air.

Unscrew the orifice plug for return oil. 
Clean the plug and remount it.

4265-0601-0012O03

Grease

T42-28

4265-0601-0012O04

Milling / grinding

After completing the 
milling

WARNING
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Place the top cover on one side and  
clean the bore for the fuel plunger in 
clean kerosene. Inspect the bore and 
plunger.

For evaluation of the fuel plunger/ top 
cover assembly,  see Description 6345-
0320.

Mount the suction valve, see work card 
4265-0701.

The top cover and fuel plunger are 
matched parts and must only be re-
newed as a set.

Before fitting new sealing rings on the 
top cover, heat them to 160-220°C for 
at least five minutes.

Take care not to exceed the temperature 
limit.

4265-0601-0002O05

4265-0601-0002O06

Top cover and fuel 
plunger

Before fitting new 
sealing rings

NOTE
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Mount the sealing rings as shown.

Place the cone on the top cover and fit 
the uppermost ring first.

Push the sealing ring in place with the 
pushing tool.

Remove the cone from the top cover 
and place the spacer ring tap in the hole 
for the plunger.

Place the cone on the top cover and on 
the spacer ring.

Fit the sealing ring in the lowermost 
groove by use of the pushing tool. 
Remove the cone and the spacer ring.

Compress the sealing rings with the 
compression tool.

4265-0601-0002O07

4265-0601-0002O08

4265-0601-0002O09

Sealing rings

How to mount the 
sealing ring

Compress the sealing 
rings
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Turn the top cover to an upright posi-
tion.  
Place the retaining tool for the fuel 
plunger in the centre hole and mount 
the lifting tool.

Place the plunger on a plane surface.

Apply a little clean grease to the inner 
hole in the top cover and a thin layer to 
the plunger.

Carefully lower the top cover onto the 
fuel plunger, until the top cover rests on 
the plunger.

Screw the retaining tool into the fuel 
plunger, to lock the plunger in position.

4265-0601-0012O10

Grease

Plunger



MAN Diesel 4265-0601-0013

9 (10)

W
o
rk

 C
a
rd

4
2

6
5

-0
6

0
1-

0
0

13

20
13

-0
5-

23
 -

 e
n

Mount the lifting tool on the new or  
overhauled top cover assembly.

Lift the top cover assembly and apply 
grease to the new sealing rings.

Check that the face on the fuel oil pres-
sure booster housing and the inside 
cylindrical part are clean and free of fuel 
oil.

Carefully land the top cover on the fuel 
oil pressure booster.

Check that the guide pin in the top 
cover is entering the hole in the fuel oil 
pressure booster housing for correct 
positioning.

Unscrew and remove the retaining tool 
for the fuel plunger.

4265-0601-0012M01

Grease

T42-29

4265-0601-0012O10

Grease

4265-0601-0012M03

Mounting the top 
cover

Check for a correct 
positioning

Remove the lifting tool 
from the top cover
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Screw the nuts on to the studs. Mount  
the spacer rings and the hydraulic jacks 
over the nuts. Pump up the jacks to 
the tightening pressure, as specified in 
Data. Tighten the nuts, and remove the 
hydraulic jacks and the spacer rings.

For use of hydraulic tools, see also work 
card 7665-0101.

Connect the fuel oil high-pressure 
pipes, see work card 4265-0101.

Connect the return oil pipe.

Close valve 421 and open valve 420 on  
the hydraulic block.

Close the oil drain.

Remount the fuel valve handle

Open the fuel oil inlet valve.

4265-0601-0012M04

T76-2

4265-0501-0014M05

Tighten the nuts

Connect the return oil 
pipe

4265-0501-0014M06

421 420

Close drain & open 
fuel suppply
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Close the fuel oil inlet valve.

Open fuel oil drain

For Safety reasons, remove the valve 
handle.

Mount a pressure gauge at “minimess” 
point No. 455. Check the pressure.

Close valve 420 and open valve 421 on 
the hydraulic block. Check that the hy-
draulic cylinder unit is pressure free.

Unscrew the union nut for the suction 
valve, remove and discard the O-ring.

Pull out the suction valve.

4265-0501-0014D01

1 2

421
ON

OFF

00:00

Bourdon Sedeme

CC

420455

4265-0701-0009D02

Shut Off the Oil Supply

Unscrew the union 
nut

NOTE
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Set up the fuel suction valve in a bench  
vice with “soft” jaws and press down 
the spring by means of the cone to 
release the valve spindle from the 
two-part conical ring. 

Clean the parts thoroughly in clean 
diesel oil and carefully dry.

Inspect the seat on the valve spindle 
and the seat on the valve housing for 
damage.

If the seats are worn or damaged, a new 
suction valve must be fitted.

It is not recommended to recondition 
the valve by lapping. Lapping will dam-
age the seat geometry and lead to very 
limited running time for the valve.

4265-0701-0002O01

4265-0701-0002O02

Clean the fuel suction 
valve

The valve spindle
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After cleaning and inspecting all the  
parts, lubricate these with molybdenum 
disulphide (MoS2) and assemble the 
suction valve.

Check the seats for tightness by filling 
the inlet hole with diesel oil and waiting 
5 minutes. No oil may pass through the 
seats.

If the suction valve is not to be mounted on the engine immediately after the 
overhaul, cover all openings of the valve with plastic to prevent dirt from enter-
ing the valve during storage.

4265-0701-0002O03

Gas Oil

5 Min

After cleaning the 
valve spindle

Remember
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Check that the face for the suction  
valve is clean.

Mount the overhauled or new suction 
valve.

Lubricate the O-ring and the thread on 
the union nut with molybdenum disul-
phide (MoS2) grease.

Mount and tighten the nut to the speci-
fied torque. See Data.

Close valve 421 and open valve 420 on  
the hydraulic block.

Close the oil drain.

Remount the fuel valve handle

Open the fuel oil inlet valve.

4265-0701-0009M01

4265-0701-0009M02

T42-33

4265-0501-0014M06

421 420

Mount new suction 
valve

Mount a new O-ring 
on the union nut

Close drain & open 
fuel supply


