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1. Name of vessel

2. Engine No. built by

3. Plate No.

4. Part No.

5. Quantity required (and description)

Example: M/S (HYUNDAI NO. 1) B200-90201-H40-072
10 pcs (piston crown)

As reliable and economical operation of the diesel engines is conditional on correct operation
and maintenance, it is essential that the engine-room personnel is fully acquainted with the
contents of this book.
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HYUNDAI
MAN B&W

Checking and Maintenance Schedule,
ME Engines

900-1

The Checking and Maintenance Schedules indi-
cate the intervals at which it is deemed appropri-
ate to inspect the individual components of the
engine and to carry out overhauls, if necessary,
based on the engine condition or on time criteria.

The stated Normal hours of service should only
be used as a guide, as differences in the actual
service conditions, the quality of the fuel oil or
lubricating oil, the treatment of cooling water, etc.
will decisively influence the actual service results,
and thus the intervals between necessary over-
hauling.

Design modifications may necessitate a revision of
the instructions, in which case the revised instruc-
tions and changed overhauling intervals, if any, will
apply and supersede those originally issued (see
e.g our Service Letters).

In addition to the checking and overhauling inter-
vals stated in this schedule, please note that the
periodical survey requirements of the classifica-
tion society may require additional checks and
overhauls to be carried out. For further information
please refer to the classification society.

The procedures are divided into three categories:

Condition checking procedures

marked under the heading Normal hours of service with a C,

deal with the service condition of a number of engine compo-
nents, and form the basis for estimating whether further overhaul-
ing is necessary. In a number of cases the condition checking
procedures refer to Volume | of the instruction book, in which
more detailed descriptions and working procedures can be found.

Condition-based overhauling
procedures

are those procedures which under the heading Normal hours
of service are marked with an O, and opposite which, under the

heading Overhaul to be based on procedure No. (column P), a
procedure number is stated.

This procedure number normally refers to one of the above condi-
tion checking procedures which form the basis of the overhaul.
For this reason, the intervals stated are for guidance only.

Time-based overhauling
procedures

also marked with an O under the headings Normal hours of ser-
vice or Based on observations, are the procedures where an

actual basis for estimation is lacking. It is recommended, there-
fore, to carry out these procedures at the overhauling intervals
stated as a basis.

Where a symbol O or C is indicated in Based on observations
(column B), this is due to the fact that special service conditions
may make checking or overhauling necessary beyond the actual
standard schedules indicated.
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900-1 Checking and Maintenance Schedule, HYUNDAI
ME Engines MAN B&W
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HYUNDAI : : :

Checking and Maintenance Schedule, ME Engines 900.1
MAN B&W g ! g
V : See Volume | “Operation” M : See maker’s instructions R : Parts to be replaced
A : Adjustment to be carried out O : Overhaul to be carried out B : Based on observations
C : Check the condition H : Check new/overhauled parts after 500-1500 hours P : Referto

Regular Checks Service interval (x 1000 hours of operation)

No. | Procedure H Daily | Weekly| Monthly 2 4 6 8 12 16 24 32 B P Remarks

901 Cylinder Cover

* Check whenever exhaust valve
is removed

Indicator cock o

902 Piston with Rod and Stuffing box

| inspection through seavengeports | | | | o | | | | | | | [ [ v
* Check clearances without

] ] dismantling segments
903 _ Cylinder Liner and Cylinder Lubrication .---.-.-.-.-.-

| Inspectionthrough scavengeports | | | | ¢ | | | | | | | | | | |
----------- Bearings shouid only be opened i

bearing material fragments fall out.

Lubricator level sensor n Vol. | Chapter 702-01
904 Crosshead with connecting rod .

-----------
-4 Cramkpinbearing ¢/ | | | | | |c| | | | |col |

905 _ Crankshaft and Thrust Bearing .---.-.-.-.-.- e
earings snouid oniy be opened i

5 Thwstbeaing 1 c| | | | | | |c| | | | [col |mmeeimmemeEion

-4 Journal bearing C C C,0 \
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HYUNDAI

900.1 Checking and Maintenance Schedule, ME En gines MAN B&W
V : See Volume | “Operation” M : See maker’s instructions R : Parts to be replaced
A : Adjustment to be carried out O : Overhaul to be carried out B : Based on observations
C : Check the condition H : Check new/overhauled parts after 500-1500 hours P : Referto
Regular Checks Service interval (x 1000 hours of operation)
No. | Procedure H | Daily | Weekly| Monthly] 2 4 6 8 12 16 24 32 B P Remarks

Electronic axial vibration monitor . lc
] ] COo M

906 Mechanical Control Gear .---.-.-.-.-.-

CAl L | | oAl || | AL

Tacho pick-up

New or overhauled chain to be
checked/retightened after 500,

Chain tightener

1500 and 4000 hours
Moment compensator
Hydraulic pumps
Pick-up arrangement
Start-up pumps O | V | Vol Chapter 702-01

Vol. I, Chapter 702-01

Vol. I, Chapter 702-01
Double-wall pipes leakage test Vol. I, Chapter 702-01

Functional check of overspeed device
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HYUNDAI
MAN B&W

Checking and Maintenance Schedule, ME Engine

900.1

V : See Volume | “Operation” M : See maker’s instructions R : Parts to be replaced
A : Adjustment to be carried out O : Overhaul to be carried out B : Based on observations
C : Check the condition H : Check new/overhauled parts after 500-1500 hours P : Referto
Regular Checks Service interval (x 1000 hours of operation)
No. | Procedure H Daily | Weekly| Monthly 2 4 6 8 12 16 24 32 B P Remarks

907 Starting Air System

Main starting valve pilot valve

908 Exhaust Valve

-2 Exhaust valve

Actuator safety valve

909 Fuel Oil System

-1 Fuel valve

Spindle guide

Fuel oil high-pressure pipes

-20  Fuel oil pressure booster

-22  Fuel oil pressure booster suction valve

Turbocharger System

-2 Non-return valve

-4 Butterfly valves

— )

c* Vv

ol
oAl

IR N e 2 (N S A
o R
o]
o]

-/ Jct | | | | o] |
-/ Jct |/ . | | | | o] |

Vol. I, Chapter 702-01
After arrival in port

Check Ap and At
Check at every port inspection

Check at every port inspection

* Dry cleaning daily
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HYUNDAI

9001 Checking and Maintenance Schedule, ME Engines MAN B&W
V : See Volume | “Operation” M : See maker’s instructions R : Parts to be replaced
A : Adjustment to be carried out O : Overhaul to be carried out B : Based on observations
C : Check the condition H : Check new/overhauled parts after 500-1500 hours P : Referto
Regular Checks Service interval (x 1000 hours of operation)
No. | Procedure H | Daily | Weekly| Monthly| 2 4 6 8 12 16 24 32 B P Remarks
Turbocharger air filter (o (o) * Check Ap
Turbocharger lubrcating oil watercontent | | | G | | | | | | | | [y
* Check Ap

Safety Equipment

-2 Relief valve

LOP lamp test

Functional test of alarm system for thrust

Checking and adjustment of pressure gauge

Checking and adjustment of thermostats

Checking and adjustment of turning gear switch

912 Assembly of Large Parts

-3 Stay bolts

Diaphragm in crankcase oil outlet

System lubricating oil bottom tank

Crankcase

- jocy 1 [ | o] |

| Jecyl 0 | | | | | | | O] V |VoliChapter70201
Vol. | Chapter 702-01

[N R (A e

e ALM

el A M

ocl 4 4 /| | | | ¢ |
] C R
|0 | Emptyandclean tank

* Check for loose nuts and
bearing material fragments

C*
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HYUNDAI - - :
Checking and Maintenance Schedule, ME Engines 900.1

MAN B&W g g

V : See Volume | “Operation” M : See maker’s instructions R : Parts to be replaced
A : Adjustment to be carried out O : Overhaul to be carried out B : Based on observations

C : Check the condition H : Check new/overhauled parts after 500-1500 hours P : Referto

Regular Checks Service interval (x 1000 hours of operation)

No. | Procedure H Daily | Weekly| Monthly| 2 4 6 8 12 16 24 32 B P Remarks

913 General Tools

-1 Hydraulic tools C (0] M
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HYUNDAI General — Safety Precautions 900-2
MAN B&W

Before maintenance work is carried out, the engine must be stopped and blocked according to the
safety precautions given on the specific Data Shesat.

SAFETY PRECAUTIONS

Stopped engine
Shut off starting air supply — At sfarting air receiver
Block the main starfing valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME-engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubriating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

Stop lubricating oil supply

KA XX [ XXX | X[ X]XX]|X

Lock the turbocharger rotors

The sketch gives the approximate location of the valves concerned:

FUEL OIL SUPPLY -
COOLING WATER

SAFETY AIR
SUPPLY

STARTING AIR SUPPLY

—

AIR SUPPLY
— EXHAUST VALVE

— |

TURNING GEAR

CONTROL AlR
SUPPLY MAIN STARTING VALVE

DISTRIBUTING SUPPLY

When referring fo this page, please quote Safely Precaution AS0060 Edition 0001 Page 1 (1)




HYUNDAI Cylinder Cover 1011
MAN B&W Data

SAFETY PRECAUTIONS For detailed sketch, see $00-2

Stopped engine

Shut off starting air supply — At sfarting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear

Shut off coaling water

Shut off fuel oil

Stop lubricating oil supply

X | Lock the turbocharger roters

KX XXX XXX XK]X

Data

Ref. Description Value Unit
D01-01 Exhaust valve stud, screwing-in torque _ 600 Nm
D01-02 Starting valve stud, screwing-in torque 240 Nm
D01-03 Fuel valve stud, screwing-in torque 140 | Nm
D01-05 Cylinder cover stud, check distance 183-184 mm
D01-06 Cylinder cover, complete 8800 kg
D01-07 Cylinder cover without valves 6300 | kg
D01-08 Cooling jacket 210 kg
D01-09 Exhaust valve stud 200 | kg
D01-10 Cylinder cover stud 203 | kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data 010101 Edition 0065 Page 1(2)




101-1

Cylinder Cover
Data

HYUNDAI
MAN B&wW

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Iltem No. Description

P20151 46 Grinding tool for exhaust valve seat
P90151 58 Milling and grinding wheel for fuel valve seat
P90151 60 Milling and grinding wheel for starting valve seat
P90151 83 Grinding handle
PO0161 Cylinder cover tightening tool
P30165 Cylinder Cover - Lifting Tools
P20163 Cylinder Cover - Support Tool
P81351 10 | Hydraulic pump, pneumatically operated
P91351 60  Hose with unions (5000 mm), complete

Page 2 (2) When referring to this page, please quote Data D10101 Edition 0065




HYUNDAI
MAN B&W

Cylinder Cover
Dismantling

901-1.2

Set blocking device A on the main starting
valve in the BLoCKED position.

Engage turning gear B.

Close fuel cil inlet valve C.

Close cooling water inlet valve D.

Close cooling water outlet valve E.

Open cooling water drain cocks F and G.

Shut off the air supply for the pheumatic
exhaust valve spring, and vent the system.

Connect a pressure gauge at “minimess”
point 455.

Check the pressure.

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

Check that the system is pressure free.

Close valve 531 for hydraulic operation of
the exhaust valve.

M90101-0240D01

@e®

po

M90101-0280D02

©w

M20101-0280003

When referring to this page, please quote Procedure M80101 Edition 0280
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901-1.2

Cylinder Cover HYUNDAI
Dismantling MAN B&W

M90101-0275D04

4. Remove the cooling water outiet pipe from
the exhaust valve.

Remove the screws which fasten the cool-
ing water outlet pipe to the cylinder cover.

Disrhount the fuel oil high-pressure pipes.
See Procedure 909-14.2.

Dismount the control air pipe from the
starting valve.

Remove the starting air pipe.
5. Dismount the hydraulic high-pressure

pipe to the exhaust valve, see Procedure
908-1.2.

o

M90101-0275005

Remove the oil supply pipe for the hydrau-
lic damper in the exhaust valve.

Dismount the drain oil pipe between the
exhaust valve and the hydraulic actuator,
and the air pipe for the pneumatic exhaust
valve spring.

Disconnect the plug for the electrical con-
nection to the exhaust valve spindle posi-
tion sensor.

Page 2 (14}
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HYUNDAI Cylinder Cover
MAN B&W Dismantling

901-1.2

6. Remove the protective jacket enclosing the
insulation for the intermediate pipe or com-
pensator. Remove the insulation.

Loosen the screws in the flange between
the compensator and the exhaust gas bend
and let the compensator contract.

Fit the lifting tool as shown in the sketch.

Suspend the compensator in the en- ‘

gine room crane. Loosen and remove the
screws in both the uppermost and lower-
most flange.

Move the compensator forward and clear
of the exhaust valve and the exhaust com-
pensator.

Lift the compensator away.

M90101-0256006

When referring to this page, please quote Procedure M90107 Edition 0280
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901-1.2 Cylinder Cover HYUNDAI
Dismantling

MAN B&W

7.
9
D13-02
8.
-l 1
I /@a _—
g =
|
N~ =1\
T e | ]

7. Remove the protective caps from the cylin-

der cover nuts.

Position the cylinder cover tightening tool
over the cylinder cover.

Pull down the spacer rings and the hydrau-
lic jacks over the nuts.

For operation of the hydraulic tools, see
Chapter 913.

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

If the cylinder cover is to be overhauled, re-
move the cylinder cover tightening tool from
the cylinder cover.

Mount the cylinder cover support tool on
the uppermost platform in the purposed
holes.

‘Hook the engine room crane on to the lift-

ing attachment on top of the exhaust valve.

Lift away the cylinder cover complete.

Fage 4 (14) When referring to this page, please quote Procedure M30101 Edition 0280




HYUNDAI
MAN BaW

Cylinder Cover 901-1.2
Dismantling

10. Land the cylinder cover on the support

tool.

10.

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

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

12. Remove and discard the sealing ring be-
tween cylinder cover and cylinder liner.

M90101-0275D10

M90101-0275D11

M90101-0259D12

When referring to this page, please quote Procedure M90107 Edition 0280 Page 5 (14)



901-1.3

Cylinder Cover HYUNDAI

Overhaul

MAN B&W

M90101-0240002

2.
5
o
o
&
g
5
g 3.
[=)]
=
2.
4,

w

M30101-0240003

Dismount all valves and pipes on the cylin-
der cover. See Procedure 907-2.2, 808-2.2
and 809-11.2.

Dismount all studs on the top of the cylin-
der cover.

Unscrew 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.

If the cooling jacket sticks, use dismantling
screws to force the jacket/cover apart.

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

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
reference {(manoeuvre side).

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

Page 6 (14}
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HYUNDAI Cylinder Cover
MAN B&W Qverhaul

901-1.3

5. Recondition the valve bores as follows:
Fuel valve bore

6. The tool consists of a common spindle with
handle, and of a guide, a carbon cutter, 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.
Carbo-rundum No. 200).

After the milling/grinding, clean the bore
and seating carefully, and check that the

M80101-0240005

seating is not damaged.

o

Exhaust valve bore

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

After cleaning the valve bore and seating,
grind the seating with the grinding disc and
a grinding compound {e.g. Carborundum
No. 200).

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

M20101-0240006

~

-~
-
~ \N
-
~
~
- -
~

MIB101-0240007

When referring to this page, please quote Procedure MS0101 Edition 0280
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901-1.3 Cylinder Cover HYUNDAI
Overhaul MAN B&W
8 Starting valve bore
8. The tool consists of a guide, a cutter, and a
grinding disc.
Recondition the starting valve bore and
seating in the same way as described for
the fuel valve bore.
When replacing valves on a cylinder cover
that is mounted on the engine, recondition
the valve bores/seating in the same way as
described here, but without dismounting
the studs.
9. Clean the bores for safety valve/indicator
cock.
&
2
2
9.
1
F '
a‘%
g
3
]
=

Page 8 (14)
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HYUNDAI
MAN B&w

Cylinder Cover
Overhaul

901-1.3

10. Lubricate the threéds with ‘Never Seize' or

1.

Molybdenum Disulphide (MoS2) and mount
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 vaive studs with per-
matex to prevent water or oil from entering

the bores during operation of the engine.

Provide the water connection flange with
a new gasket, and keep the cylinder cover
ready for replacement.

Always fit new or overhauled valves before
a cylinder cover is mounted on the engine.

For examination/cleaning of the underside
or the inside of the cylinder cover the cylin-
der cover support tool must be used.

M0101-0240010

10.

M80101-0240011

When referring to this page, please quote Procedure M90101 Edition 0280 Page 9 (14)




901-1.4

Cylinder Cover HYUNDAI

Mounting

MAN B&W

MB0101-0275M01

1.

2.

M80101-0275M03

>

M90101-0246M03

Place a new sealing ring on top of the cyl-
inder liner.

Note!

Both cylinder liner, PC-ring, Sealing ring
and cylinder cover must be clean during
mounting. NO grease or anti-seize com-
pounds may be applied.

With the cylinder cover still placed on the
cylinder cover support tool, carefully wipe
the contact surface which faces the cylin-
der liner.

Provide the cooling water connecting pipes
with new Q-rings and lubricate them with
grease or soft soap.

Mount a new sealing ring in the groove of
the flange of the intermediate pipe.

Lower the cover carefully into position.

During the landing, carefully check that the
cooling water connecting pipes engage cor-
rectly with the holes in the cooling jacket.

If cylinder cover studs have been removed
and remounted, check the distance the
stud is protruding from the cylinder cover.

If necessary, adjust to the distance D01-05
by turning the stud.

Page. 10 (14)
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HYUNDALI Cylinder Cover
MAN B&W Mounting

901-1.4

5. Mount all eight nuts on the studs and
screw them down to the cylinder cover. 5.

* Position the cylinder cover tightening tool
over the cylinder cover.

Pull down the spacer rings and hydraulic
jacks of the tightening tool and screw the
jacks on to the studs.

For operation of hydraulic jacks, see Proce-
dure 913-1.

Connect the hydraulic hoses to the jacks
and raise the pressure to the level stated in
Data. Tighten the nuts with a tommy bar.

Release the pressure. Remove the hydrau-
lic jacks.

M80101-0240M05

When referring to this page, please quote Procedure M90101 Edition 0280
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901-1.4 Cylinder Cover HYUNDAI
Mounting MAN B&W

6. Mount the exhaust gas compensator.

Lift the compensator in between the flang-
es, from fore to aft.

Fit the screws in the uppermost flange.
Fit the screws in the lowermost flange.

Remove the lifting tool. Tighten the screws
in the flanges.

Note!

Lubricate the screws with ‘Never Seize’
or molybdenum disulphide (MoS2) before
fitting.

Fit the insulating jacket around the interme-
diate pipe.

&
D

Mg0101-0256M06
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HYUNDAI
MAN B&W

Cylinder Cover
Mounting

901-14

7. Mount the return oil pipe and the air pipe
for pneumatic closing of the exhaust valve.

Mount the oil supply pipe for the hydraulic
damper in the exhaust valve.

Mount the high-pressure pipe for the hy-
draulic valve gear. See Procedure 908-1.4.

Mount the plug for the elctrical sensor for
the exhaust valve.

8. Mount the starting air pipe and control air
pipe for the starting valve.

Mount the cooling water outlet pipe on the
exhaust valve.

Moint the drain pipe on the intermediate
pipe between the exhaust valve and the
cylinder cover.

Using a crowfoot wrench and torque span-
ner, mount the fuel oil high-pressure pipes.
See Procedure 309-14.4.

Connect the outlet pipe from the return oil
pipe on the fuel valves.

Shut the drain valves and open the cool-
ing water inlet. After venting the cylinder
section, shut the vent cocks and open the
cooling water outlet valve.

Open the air supply to the exhaust valves,
open the fuel oil and start the lubricating oil

pump.

= ..- v R

M90101-0246M07

@x

M80101-0275M08

Caution !

The air supply to the exhaust valve
must always be connected and pres-
surised before starting the oil pumps to
the exhaust valve actuator.

When referring to this pags, please quote Procedure M90101 Edition 0280
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HYUNDAI Cylinder Cover
MAN B&W Mounting

901-1.4

9. [f the lubricating oil pumps have been
started before the exhaust valve pneumatic
springs are pressurised:

* Wait 5-10 minutés and check on the
MOP panel that all exhaust valves are
closed.

* (Closing of the exhaust valves is eased
if the lubricating oil pumps are stopped
and the actuators drained at the drain
SCrew. )

10. Open valve 531 for hydrauiic operation of
the exhaust valve.

M30101-0280M10

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

M90101-0280M11

When referring to this page, please quote Procedure M90101 Edjtion 0280
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HYUNDAI i -
BEW Cylinder Cover Panel Plate P90151-201E

022
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Plate P90151-201E

Cylinder Cover Panel

ItNe‘;1.1 Item Description I'tqecT Item Description

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




HYUNDAI . _ _
MAN B&W Cylinder Cover - Support Tool Plate 90163-0003

016
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Plate 90163-0003

Cylinder Cover - Support Tool

item — lem .
No. ltem Description No. item Description
016 Cylinder cover rack




HYUNDAI Cylinder Cover - Tools Plate
MAN B&W P90164-0010

71t rt sy

S

N

f{!{.‘f
S

NNNARS

A\

\,

O\

NN

AR
7,

039

When referring to this page, please quote Plate P90164 Edition 0010{120109}




Plate

Cylinder Cover - Tools

P90164-0010

I;?:_’ ltem Description I;t\?g:l Item Description
015 Balancing ring assembly, upper

027 Balancing ring assembly, lower

039 Spring balance

052 Coupling

064 Hose, 1,56 m

076 Hose, 3,0 m

088 Hose, 5,0 m

090 Screw

100 Nut

111 Coupling

123 Nipple

135 Pipe clamp

147 Screw

159 Nut

302 Jack-hydratlic, complete

314 Jack-hydraulic, support

326 Screw

900 Cylinder cover tightening tool, compiete




HYUNDAI i ) : _
MAN B&W Cylinder Cover - Hydraulic Jack Spares  Plate 90164-0002

023

035

047

059

072

47 0 U

084

O

106

202
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Plate 90164-0002 Cylinder Cover - Hydraulic Jack Spares

Item ‘ Item

No. Item Description No. ltem Description

023 O-ring with back-up ring
035 O-ring with back-up ring
047 Key, hexagon socket screw
059 Tommy bar
| 072 Venting screw |
084 Steel ball
' 096 Stud setter
106 Quick coupling, male
202 Spare part kit, complete




HYUNDAI . 1t _
MAN B&W Cylinder Cover - Lifting Tools Plate 90165-0001

o177
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Plate 90165-0001

Cylinder Cover - Lifting Tools

Item e Item e
No. Item Description No. Item Description
017 Lifting chains for cylinder cover




HYUNDAI Piston 102-1
MAN B&W Daa |

SAFETY PRECAUTIONS For detailed sketch, see 900-2

X | Stopped engine

X | Shut off starting air supply ~ At starting air receiver

X | Block the main starting valve

X | Shut off starting air distributor/distributing system supply

X | Shut off safety air supply - Not ME engines

X | Shut off control air supply

X | Shut off air supply to exhaust valve ~ Only with stopped lubricating oil pumps

X | Engage turning gear '

X | Shut off cooling water

X | Shut off fuel cil

X | Stop lubricating oit supply

X | Lock the turbocharger rotors

Data
Ref. Description Value Unit

DO1-05 Cylinder cover stud, check distance 183-184 | mm
D02-01 Test pressure 7 | bar
D02-04 Piston rod/crown stud, screwing-in torque 300 | Nm
D02-05 Piston skirt, tightening torque 380 | Nm
D02-06 Cooling oil pipe, tightening torque 190 | Nm
D02-08 Piston ring new, radial width 28 | mm
D02-09 Piston ring worn, min. radial width 24 | mm
D02-10 Groove No.1, max. vertical height 20.3 | mm
Do02-11 Groove Nos. 2, 3 and 4, max. vertical height 158 | mm
D02-13 Piston ring new, height of ring No. 1 _ ©19.4 | mm
D02-14 Piston rings new, height of ring Nos. 2, 3 and 4 149 | mm
DO2-15 Minimum free ring gap { before dismantling ) 50 | mm
D02-16 Minimum ring gap, ring No. 1 { new ring in new liner) 6.3 | mm
D02-17 Minimum ring gap, ring Nos. 2, 3 and 4 ( new ring in new liner) 45 | mm
D02-18 Vertical clearance, new parts 0.48 | mm
D02-19 Vertical clearance, worn parts, max. 0.97 | mm |
D02-20 Piston complete 5000 | kg
Do02-21 Piston crown 1220 | kg
D02-22 Piston rod 3100 | kg
D02-23 . | Piston skirt 280 | kg
D02-24 Piston coocling pipe ) 80 | kg
D02-25 Lifting tool, tightening torque 200 | Nm
D02-46 CPR ring CL groove, min. depth 2 i mm
D02-47 Piston top Centre, max. permissible burn-away 12 | mm
D02-48 Piston top centre diameter 420 | mim
D02-49 Piston top outer ring area, max. permissible burn-away 8 [ mm
D02-59 Cooling Insert, tightening torque+angle 10/75 | Nm/®
D02-60 Cooling insert 14 | kg
D13-01 Hydraulic pressure, mounting 2200 | bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 | bar

When referring to this page, please quote Data D10201 Edition 0115 Page 1 (2)




102-1 Piston HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 8089.

Plate Item No. Description
P90251 040 Lifting tool for piston rod foot
P90251 051 Lifting tool for cylinder liner
P90251 075 Template for piston top
P90251 087 Distance piece for stuffing box
P90251 099 Cover for stuffing box hole
P90251 110 Pressure test tool for piston
P90251 134 Piston ring expander
P90261 Guide ring for piston
P90262 Hydraulic jack for piston rod
P90265 Support for piston
P90266 Piston - Lifting Tools
P90451 118 Rubber cover for crosshead
P91356 Lifting Tools, Etc.
P91351 010 Hydraulic pump, pneumatically operated
P81351 046 Hose with unions (1500 mmj}, complete
P31351 060 Hose with unions (5000 mm), complete
P91351 117 5-way distributor block, complete

Page 2 (2) When referring to this page, please quote Data D10201 Edition 0115




HYUNDAI Piston 902-1.1
MAN BE&W Checking

Scavenge Port Inspection

To detect possible leakages from the piston
or cylinder cover, keep the cooling water
and cooling oil circulating during the scav- /

enge port inspection. y N £

1. The scavenge port inspection is carried out ¥ — N
from the scavenge air receiver. An addition- 3
al view of the rings is possible through the
cleaning cover on the manoeuvring side. M

ANy
3\
N
78 \\\l’
2

Turn the engine at least 12 a revolution, and |
begin with a unit arriving downwards, just
above the scavenge air ports. Inspect the
piston rod and the lower part of the cylin-
der wall,

-

M20201-0280C01

While the piston is passing downwards,
inspect the piston skirt, all the piston rings,

the ring lands and the piston top. 771] ] \\

o

2. Ring inspection: } 1
Inspect the rings, one at a time, and note @\ ™
down the results. See Volume I, Operation,
Chapter 707.

Vi

3. Ring tension:
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 > T
condition. ' W ; 2

M90201-0280C02

L

M90201-0280C03

When referring to this page, please quote Procedure M80201 Edition 0291 Page 1 (24)




902-1.1 Piston HYUNDAI
Checking MAN B&W

4. Ring grooves:
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.

5. Uppermost piston ring:
If possible, measure the depth of the pres-
sure relief grooves with a calliper. The
piston rings must be replaced if the radial
depth of the grooves has worn down 1o
less than stated in Data D02-46.

M90201-0280C04

Checking, in connection with piston
overhaul

o

Note!

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

6. Piston support:
Remove the piston from the cylinder and
place it on the piston support. See Proce-
dure 802-1.2. For evaluation of the rings,
see Volume I, Chapter 707.

M80201-0280C05

o

M90201-0280C06

Page 2 {24) When referring to this page, please quote Procedure M90201 Edition 0291




HYUNDAI Piston
MAN B&W

2902-1.1

Checking
7. Free ring gap:
Before dismantling the piston rings, mea- £
sure the free ring gap of ali the piston
rings.

For dismantiing the piston rings, see Proce-
dure 902-1.3. '

8. Radial ring width:
Measure the radial width of the rings. Note
down the results See Volurme 1, Operation,
Chapter 707.

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

M90201-0280C07

Measure the ring grooves with a calliper

gauge, see Data DO2-10 and D0O2-11.

®

Clearance in piston ring grooves:

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

D02-08
If the ring grooves are worn out, the piston
crown must be reconditioned, contact MAN
B&W Diesel A/S for advice.

M80201-0280C08

New

D02-09
——

Worn

MO0201-0280C09

When referring to this page, please guote Procedure MS0201 Edition 0291
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M$0201-0280C10

1.

M30201-0280C11

Piston HYUNDAI
Checking MAN B&W
10. Piston top template:

Check that the piston top template is per-
manently marked with the piston top centre
diameter D02-48.

Check that the centre area C has been
marked off, and write the maximum per-
missible burn-away rate on the template.
See data D02-47.

Mark the outer part of the template R for
ring area, and write the maximum permis-
sible burn-away rate for the ring shaped
area. See dafa D02-49,

Piston crown top:
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 D02-47,

For the ring shaped area, see Data D02-49.

Check the burn-away on the whole circum-
ference of the piston crown top.

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

Note down the results for later reference.

Page 4 (24)
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HYUNDAI Piston
MAN B&W Dismantling

902-1.2

Preparations in the crankcase

1. Access:
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 connection.

2. Stuffing box:
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:

Ma0201-280001

Disconnect the stuffing box drain pipe.

o

Note!

Do NOT remove the outermost screws
from the flange.

3. Loosen the piston rod-crosshead connec-
tion:
Loosen and remove the hydraulic nuts, see
Data. See Procedure 913-1.

M90201-0280003

w

MIG2G1-0280004

When referring to this page, please quote Procedure M90201 Edition 0291
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Piston HYUNDAI
Dismantling MAN B&W

4. Stuffing box distance pieces:
Mount the two distance pieces on the pis-
ton rod foot to protect the lower scraper
ring and to guide the stuffing box.

<
ot

Preparations on the cylinder top

5. Cylinder cover:
Remove the cylinder cover. See Procedure
0 _ 901-1.2.

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

| Carefully remove any wear ridges at the top
of the cylinder liner. See Procedure 903-1.3.

M80201-0280D05

o

M80201-0250006

When referring to this page, please guote Procedure M930201 Edition 0291
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HYUNDAI Piston 902-1.2
MAN B&W Dismantling

6. Piston lifting tool:
Turn the piston to TDC. The top of the pis- 6. @
ton is now free of the cylinder liner.
£

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

Notel

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.

T

~
<
If the engine is not equipped with long dis- %
tance pieces, remove one or two cylinder g
cover studs, using a stud setter. g
. =
When referring to this page, please quote Procedure M90201 Edition 0291 Page 7 {24)
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Piston HYUNDAI

902-1.2
Dismantling MAN B&W
7. Piston lift

M90201-0280D08

7. Lift the piston out of the cylinder liner and
guide the piston rod foot through the stuff-
ing box flange.

if the engine is equipped with long distance
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 platform. Low-
er 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.

Page 8 (24)
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HYUNDAI Piston 902-1.2
MAN B&W Dismantling

8. Protect the crosshead bearing:
Place a cover over the opening for the pis-
ton rod stuffing box at the bottom of the
cylinder unit.

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

The covers must remain in place to protect
the crosshead bearing journal from impuri-
ties until the piston is remounted.

.
1R 1=
SRR - N
N i Wl

i\_..__J.\ |

Clean, measure and recondition the cylin-
der liner. See Procedure 903-1.

M90201-0280D09

When referring to this page, please quote Procedure M90201 Edition 0291 Page 9 (24)




902-1.2 Piston HYUNDALI
Dismantling MAN B&W

1 Low lifting height

1. Turn the piston to TDC.
Remove the clamp from tilting tool
and place it on the suppoerting tools by
means of the engine room crane and
crossbar.

Remove the crossbar.

MN9S02-1.2 235 11

Page 10 (24) When referring to this page, please quote Procedure M90201 Edition 0291



HYUNDAI Piston
MAN B&W

Dismantling

902-1.2

2. Mount the lifting tool for piston.

Lift the piston high enough to give ample
space above the tilting tool.

Mount the tilting tocl around the piaton rod
and lower the piston so that the distance
pieces of the tilting tool are in contact with
the piston.

Fasten the clamp to the tilting tool.

3. Liftthe piston to the maximum crane height.
Run the crane athwartship and, at the same
time, tilt the piston.

Keep the piston rod clear of the cylinder
liner and studs while carrying out the tilting.

When space conditions permit, straighten
up the piston and lead it over to the cut-out
in the platform for overhauling the piston. o

When the piston is at a suitable height
above the platform cut-out, position the
piston support around the piston rod and

HNB02-1.2 242 12

T

clamp.

w

Now lower the piston while guiding the sup-
port to the platform cut-out.

After landing the piston and ensuring that it
rests correctly on the support, remove the
tilting tool.

Note!

On engines with extremely low lifting
height, use the engine room double-jib
crane instead of the transverse piece.

MNS02-1.2 23513

When referring to this page, please quote Procedure M90201 Edition 0291
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HYUNDAI
MAN B&W

902-1.3 Piston
QOverhaul
n 1.
ST T2 2 D02-20
= 2.
2
g
2.
3.
Ji==hatin
2
3, 21 NN
D02-21 \\QQ.\}V’
+ SN )
D02-23 Y 1
A |
i ﬁ
]
/
5 D13-02 %
S

Piston support:

Place the piston in the support and remove
the piston lifting tool.

See Procedure 902-1.2.

Clean the piston top and the piston rings.

Check the free ring gap and the burn-off
on the piston top. See Procedure 902-1.1.

Remove the stuffing box. See Procedure
902-2.3.

Piston ring dismantling:

Take off the piston rings by means of the
ring expanders. If the engine is equipped
with two ring expanders, the short ring ex-
pander 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 Procedure 902-1.1.

Pisten crown dismantling:

Loosen and remove the hydraulic nuts be-
tween the rod and the piston crown. See
Data.

For operation of hydraulic tools, see Proce-
dure 913-1.

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

Page 12 (24)
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HYUNDAI Piston 002-1.3
MAN B&W Cverhaul

4. Cooling insert:
Unscrew and remove the nuts for the cool- 4. @

ing insert. Remove the cooling insert. Clean \ )
and inspect the cooling insert. NN \\‘ , /3
5. Piston rod and cooling pipe: \\\\\JL//{ D02-60

Screw on the eye bolts and lift out the a2 =] g
cooling oil pipe. \_u_/

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 Dafa.

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

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

M80201-0291004

Y

D02-59 =
or
D02-06 ' O

el

M&0201-0291005

N
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902-1.3

Piston

HYUNDAI
MAN B&W

Overhaul

M80201-0290005

6.

Piston crown turning:

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 eyeboits in the piston skirt and a
wire rope between the bolis as shown in
the skeich.

Install a tackle in a suitable place with suf-
ficient 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.

Page 14 (24)
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HYUNDAI! : Piston

902-1.3
MAN B&W Overhaul
7. Piston crown dismantling and cleaning:
Place the piston crown with skirt on a 7

wooden support as shown.

Remove the locking wire and the screws

in the skirt, If necessary, use two disman-
tling screws to pull the skirt off the piston
crown. Mount two eye bolts in the skirt. Lift
the skirt and land it on a couple 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 pis-

ton crown, the coke deposits should be
washed out with Carbon Remover or a sim-
itar cleaning fluid. When all coke deposits
have been dissolved, clean and inspect the
piston crown again.

Note!

M90201-0280005

Coke deposits reduce the heat transfer
from the piston crown to the cooling

oil. The deposits must be removed as a
routine procedure when g piston is over-
hauled.

If the piston crown is renewed, remove the
piston crown studs using a stud setier.

8. Piston crown assembly:
Mount the piston crown studs in a new
or overhauled piston crown, lubricate the
threads on the studs with molybdenum di-
sulphide (MoS,).

Tighten the studs to the specified torque
using a stud setter, see Data D02-04.

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 D0O2-05. Lock the screws with
locking wire. See Procedure 913-7.

co

MO0201-0280CQ06

When referring to this page, please quote Procedure M202071 Edition 0291
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Piston
QOverhaul

HYUNDAI
MAN B&wW

9.

6 4
523%%
4 2 %6
T
6 4

2
113 3
5 | 55
5

10.

M80201-0291009

—
e

Ma0201-0277016

Piston crown and skirt mounting:
Lubricate the O-ring on the piston rod
flange with lubricating oil.

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 follow
the tightening seguence. All the nuts must
be tightened twice to full tightening pres-
sure, see Data.

Sealing ring and pressure test

According to current class rules, the pision
must be pressure tested hydraulically. It is
possible to carry out a test of the sealing
rings with compressed air before filling the
piston with cil. The sealing ring test can
also be carried out when the piston is rest-
ing in the support tool.

Sealing ring test:

Mount the pressure-testing toal 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 surface
joints between piston rod/crown/skirt and
around the hydraulic nuts to detect leaks.

Dry off all soap water.

Page 16 (24) When referring to this page, please quote Procedure M90201 Edition 0291




HYUNDAI Piston -
MAN B&W 902-1.3

Overhaul
11. Pressure test:
For this test, the piston must be turned 1.
upside down (see next step to turn a com-

plete piston).

Fill the piston and piston rod with lubricat-
ing 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 surfaces of the
piston and the sealing rings for tightness.
Check that there are no cracks in the pis-
ton crown.

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

MO0201-0277017
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Piston HYUNDAI
Overhaul MAN B&W

12. Piston turning:
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.

12.

B.‘J\___._____

Lower the piston crown to the platform and
fand it on a wooden block in such a way
that it is possible to remove the lifting tool.

=]

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

Note!

During the lift, follow with the crane

to keep the crane positioned vertically
above the lifting point. The stuffing box
must be removed.

M90201-0280010
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HYUNDAI Piston

MAN B&W Overhaul

902-1.3

13 . Piston completion:
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 expander.

When mounting the piston rings, use the
ring expanders to prevent unintended de-
formation of the rings.

Do not expand the rings more than neces-
sary. The uppermost ring {CPR-ring) must
be mounted with the short ring expander.

Mount the piston rod stuffing box.
See Procedure 902-2.3.

M30201-0280011

When referring to this page, please quote Procedure M90201 Edition 0291
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902-1.4

Piston
Mounting

HYUNDAI
MAN B&W

D02-25

M80201-0280M01

1.

M90201-0277M02

Preparation of piston

Check the piston rings and piston crown in
accordance with Procedure 902-1.1, if not
already done.

Mount the lifting tcol on the piston crown.
See Data D02-25.

Stuffing box position:

Ensure that the stuffing box is correctly po-
sitioned 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 positioned correctly.

Page 20 (24}

When referring to this page, please guote Procedure M90201 Edition 02971




HYUNDAI Piston

MAN B&w Mounting

902-1.4

Preparation of cylinder liner

3. Mount the guide ring:
Mount the guide ring in the top of the cyl-
inder liner. The cut outs for the lifting tool
must be turned to fore-aft position.

4. Stuffing box caver:
Remove the cover from the piston rod
stuffing box opening in the bottom of the
cylinder unit,

Clean the stuffing box flange.

5. Crosshead position:
Turn the crosshead to a position 45° from
TDGC (crank web pointing towards exhaust
side),

3.

M90201-0280M03

=
AN

M20201-0277M06

-
I/‘l

When referring to this page, please quote Procedure M90201 Edition 0291
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Piston
Mounting

HYUNDAI
MAN B&W

M90201-0280M0O6

6.

M80201-0277D10

MZ0201-0280M08

Mounting of piston

Coat the O-rings of the stuffing box and
the piston rod with oil. Coat the piston
rings and cylinder liner with cylinder lubri-
cating 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.

Protective cover:
Remove the protective rubber cover from
the crosshead.

Crosshead alignment:
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 pis-
ton rod foot lands on the nuts, thereby
turning the crosshead until the face is par-
alle! to the piston rod foct.

Lower the crosshead just encugh to enable
removal of the nuts. Turn the crosshead
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 lift-
ing tool and the guide ring for piston rings.

Page 22 (24)
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HYUNDAI Piston

902-1.4
MAN B&W Mounting '

9. Stuffing box:
Turn down and land the stuffing box on the 9.
stuffing box flange. Check that the holes in
the stuffing box and stuffing box flange are

- correctly centered. ZZE?
Tighten the piston rod stuffing box by

means of the screws through the inner
holes in the stuffing box flange. For Data,
see Procedure 902-2,

I
A

iﬁ_

ORI,

.
a
an

lolainini

NN

- — Py
:‘\.‘

%
z

g,

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

¢ Mount the stuffing box drain pipe.

M$0201-0280M08

Remove the distance pieces from the pis-
ton rod foot.

—

10. Tightening of the piston rod-crosshead 0.
connection:

Mount and tighten the piston rod nuts with
the hydraulic jacks. See Data.

See Procedure 913-1.

11. Piston cleaning ring:
Mount the piston cleaning ring in accor-
dance with the scratch mark. if the PC-ring
is damaged (broken or cracked), it must be
replaced by another ring.
See Procedure 903-1.

M80201-0280M 10

11.

M90g201-0277M14

When referring to this page, please quote Procedure M90201 Edition 0291 Page 23 (24)




Piston HYUNDAI
Mounting MAN B&W

12. Cylinder cover studs:

@ If the cylinder cover studs have been re-
moved, 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 con-
tact and half a revolution back.

13. Cylinder cover:
Land the cylinder cover on the liner and
check the distance that the stud is protrud-
ing from the cylinder cover. |f necessary,
adjust the distance D01-05 by turning the
stud.

M80201-0277M15

Tighten the cylinder cover nuts and mount
the necessary pipes.
3. See Procedure 801-1.4.

—

¥ | 14. Running-in:

Smear the piston rod with molybdenum di-
sulphide, and turn the crankshaft a couple
of revolutions.

At the first opportunity, start the engine
and keep it running for about 15 minutes
at a speed corresponding to “Dead Slow”

D01-05 Ahead.

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

M90201-0280M14
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HYUNDAI
MAN B&W

Piston Rod Stuffing Box
Data

102-2

SAFETY PRECAUTIONS For detailed sketch, see 900-2

X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
X | Shut off air supply to exhaust valve — Only with stopped lubrticating oil pumps
X | Engage turning gear
X 1 Shut off cooling water
X | Shut off fuel oil
X { Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
D02-26 Stuffing box flange, outer screws tightening torque 180 Nm
D02-27 Stuffing box flange, inner screws tightening torque 200 Nm
D02-28 Stuffing box halves, tightening torque 80 Nm
D02-29 Uppermost rings, ring-end clearance 4x6 mm
D02-30 Lowermost rings, ring-end clearance 3x3 mm
D02-34 Sealing ring springs new, free length 889 mm
D02-38 Scraper ring springs new, free length 839 mm
D02-44 Stuffing box complete 190 kg
D02-45 Stuffing box half 56 kg
When referring to this page, please quote Data D10202 Edition 0061 Page 1 {2)



102-2

Piston Rod Stuffing Box

Data

HYUNDA!
MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate tem No. Description
PS0251 87 Distance piece for stuffing box
P90251 109 Mounting tool for stuffing box spring
P90251 122 Worktable for stuffing box
P90451 120 Rubber cover for crosshead
Page 2 (2) When referring to this page, please quote Data D10202 Edition 0061




HYUNDAI
MAN B&W

Piston Rod Stuffing Box
Checking

902-2.1

1. After the piston rod stuffing box has been
dismantled, check the following clearances:
See Procedure 902-2.2.

Uppermost scraper ring and sealing rings

Clearance at ring ends (scraper ring).
Total clearance (scraper ring). (D02-29)

Clearance at ring ends (sealing rings).
Total clearance {sealing rings). (D02-29)

Lowermost scraper rings

Clearance at ring ends.
Total clearance. (D02-30)

The ring clearances stated in Data apply to
new rings.

As a general guide, it is recommended —
depending on the overhauling intervals and
one’s own experience — to replace sealing
rings and scraper rings when the specified
clearance vaiues D02-29 and D02-30 have
been halved.

2. Garter springs:
Generally, it is recommended fo renew the
springs when the sealing rings and scraper
rings are renewed.

The springs can be checked as follows:
Place the springs on the table, measure Lo
(free length), and compare with Data. If a
spring is extended more than 8% from the
value given in data, it must be discarded.

NB802-2.1 220 01

fi e

D02-29 /é%

D02-30

% ﬁ D02-30

Ma0202-0227C02

D02-34

COM J{===

D02-38

COM [—

&)

8]
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Piston Rod Stuffing Box HYUNDAI
Dismantling . MAN B&W

NA902.2.2 210 01

NAS02-22 290 02

MBS0G2-5.2 84 03

1.

If, in the period between piston overhauls, it be-
comes 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 piston
rod to protect the crosshead bearing from
impurities.

Remove the drain ocil pipe and all innermost
screws and all outer screws except for two
screws placed diametrically opposite in the
stuffing box flange, longitudinally to the en-
gine.

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

Page 2 (11)
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HYUNDAI Piston Rod Stuffing Box
MAN B&W Dismantling

902-2.2

4. Mount the two distance pieces for the stuff-
ing 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.

5. Turn the piston to BDC, thereby withdraw-
ing the stuffing box from the cylinder frame
bottom.

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

6. By means of the four short screws in the
worktable, press the stuffing box out of the

MB0202-0227D04

flange and 30 mm up.

M80202-0227D05

When referring to this page, please quote Procedure M90202 Edition 0227
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902-2.2 Piston Rod Stuffing Box HYUNDAI
Dismantling MAN B&W

7 7. Place two steel bars (40 x 40 mm) between
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 disassembled.
For overhauling the stuffing box, see Pro-
cedure 802-2.3.

NB902-2.2 226 07
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HYUNDAI Piston Rod Stuffing Box
MAN B&W Overhaul

902-2.3

Normally, overhaul of the piston rod stuffing box
is carried out by routine methods 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 overhauled inside the en-
gine, it is also done as described here, but the
stuffing box halves are supported by the steel
bars described in 902-2.2.

1. Mount two eye bolts 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 eye bolts.

2. Remove the O-rings of the stuffing box. If
the O-rings are intact and are to be used
again, move them up the piston rod and se-
cure them in this position, for example with
‘tape.

Remove the nuis from the stuffing box as-
sembling bolts. :

NBS02-2.3 220 00

NB902-2.3 226 1

NBS02-2.3 220 02

When referring to this page, please quote Procedure M90202 Edition 0227
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902-2.3

Piston Rod Stuffing Box HYUNDAI
Overhaul MAN B&W

NB902-2.3 22003

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

4. Mount two eye bolts on the stuffing box half
and remove it from the worktable.

5. Remove the remaining stuffing box haif.

6. Measure the clearance between the ring
segments to determine whether replace-
ment is necessary.

See Procedure 902-2.1.

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

Carefully clean all the ring segments.

HC802-5.4 98 07

Inspect and assess the surface quality of
the sealing rings. If their sliding surfaces
have scratches or marks, reptace the rings.

@ 7. Check the lengths of the springs.
See Procedure 902-2.1.

8. Inspect the surface of the piston rod. If
small longitudinal scratches have occurred
(caused by poorly adapted stuffing box

N rings), smooth the piston rod surface care-

fully with a fine grained carborundum stone.
In the case of coarse scratches, it may
prove necessary to machine-grind the sur-
face in a workshop.

9. Clean the halves of the stuffing box hous-

ing.

Page 6 (11)
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HYUNDAI Piston Rod Stuffing Box 902-2.3
MAN B&W Overhaul

10. Lubricate the piston rod (in the area where
all the ring units in the stuffing box will be
positioned) with molybdenum disulphide
{(MoS,).

For correct mounting of the sealing and
scraper rings see the sketch. The scraper
ring in groove no. 4 must be without relief
grooves on the underside.

Stuffing box
drain

Scraper
ring

Aﬂx//

Scraper
ring

M80202-0227010

When referring to this page, please quote Procedure M90202 Edition 0227 Page 7 (11}




902-2.3

Piston Rod Stuffing Box HYUNDAI
Overhaul MAN B&W

NBJ02-3 217 10

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

;‘
« Place the lowermost scraper ring seg-
ments on the worktabte.

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

Repeat this procedure for the remaining
scraper rings.

On top of the scraper rings, assemble the
two sealing ring units (each consisting of a

~ 4-part and an 8-part ring).

12.

NBS02-2.3 220 11

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 to-
gether in such a manner that the guide pins
in the lower sealing ring engage with the
two holes in the upper sealing ring.

Finally, assemble the uppermost ring unit
(consisting of a 4-part scraper ring and an
8-part sealing ring).

12. Use the stuffing box half on the worktable
to adjust the height of all the assembled
ring units on the piston rod until the ring

units are opposite the corresponding
grooves in the stuffing box housing. Subse-
quently, push the stuffing box half into con-
tact with the piston rod, round the ring units.

Page 8 (11)
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HYUNDAI : Piston Rod Stuffing Box 902-2.3
MAN B&W ' Overhaul

13.

13. Check the ring clearance again.

Then place the other half of the stuffing box
housing on the worktable, pushing it into
place round the rings.

Mount and tighten up the fitted bolts to the
torque specified on the Data Sheet.

Mount the O-rings in the stuffing box
grooves.

14. Mount eye bolts and wire ropes, and lift the
stuffing box a little.

Remove the worktable and lower the stuff-
ing box until it rests against the distance
pieces on the piston rod foot.

NB902-2.3 220 12

14,
Remove wire ropes and screws.

NBS02-2.3 220 13

When referring to this page, please quote Procedure M90202 Edition 0227 Page 9 (11)




902-2.4

Piston Rod Stuffing Box
Mounting

HYUNDAI
MAN B&W

02-2.4 226 01

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

Mount the two long screws from the workta-
ble in the stuffing box.

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

2. 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 bottom
of the cylinder frame.

MB902-5.2 94 08

MB902-5.2 94 09

D
e

oy

i
NN

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

l?age 10 (11)
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HYUNDAI Piston Rod Stuffing Box
MAN B&W Mounting

1 902-2.4

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

Remove the worktable from the piston rod.

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

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

Smear the piston rod with molybdenum di-
sulphide.

Then turn the crankshaft a couple of revo-
lutions.

MB902-5.2 94 10

If possible:

Start up the engine and keep it running for
about fifteen minutes at a number of revo-
lutions corresponding to very slow or idle
speed.

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

NAS02.2.4 210 05

When referring to this page, please quote Procedure M90202 Edition 0227
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HYUNDAI
MAN B&W

Piston and Piston Rod Panel

Plate 90251-0263

075

051

134/135

026
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! Plate 90251-0263

Piston and Piston Rod Panel

item

Item Description

item
No.

Item Description

‘ No.

014
026
040
051
075
087
099
108
110
122
134
135
171

Panel for tools

Name plate

Lifting tool, piston rod foot
Lifting tool, cylinder liner
Template, piston top

Distance piece, stuffing box
Cover, stuffing box hole
Mounting tool, stuffing box spring
Pressure test tool, piston
Waorktable, stuffing box
Expander, piston ring
Expander, piston ring-CPR ring
Screw, dismantling piston skirt




HYUNDAI| pi ) _
MAN B&W | . iston and Rod - Tools Plate 90261-0102

019
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Plate 90261-0102

Piston and Rod - Tools

Item . . Item
No. Item Description No.
019 Guide ring for piston

Item Description




HYUNDAI
MAN B&W

Piston and Piston Rod - Hydraulic Tools  Plate P90262-0030

087

026\ =

038

134

\\

103
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Plate P90262-0030

Piston and Piston Rod - Hydraulic Tools

I:qeg Item Description I:Ieg Item Description
026 Hydraulic jack, complete

038 Support

040 | Tommy bar

051 O-ring with back-up ring

063 O-ring with back-up ring

075 Support

087 Spanner

109 Stud setter

122 Extension stud for hydraulic jack
134 Support

205 Hydraulic tool set, complete




HYUNDAI i i - -
MAN B&W Piston and Piston Rod - Extra Tools Plate 90264-0003

081
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Plate 90264-0003

Piston and Piston Rod - Extra Tools

ltem
No.

Item Description

ltem
No.

Item Description

044
068
081

Lifting collar
Support for tilting tool
Support for tilting tool




HYUNDAI Pi i - -
MAN BE&W iston and Piston Rod - Support Tools  Plate 90265-0003
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Plate 90265-0003

Piston and Piston Rod - Support Tools

Item © e Item T
No. Item Description No. Item Description
010 Support iron for piston




HYUNDAI Pi - Lifti P -0001
MAN BEW iston - Lifting Tools late 90266-000
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Plate 90266-0001

Piston - Lifting Tools

Item e Item e
No. Item Description No. Item Description
016 Lifting tool for piston




HYUNDAI Cylinder Liner 103-1

MAN BaW Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
X | Shut off air supply to exhaust valve — Only with stopped lubricating cil pumps
X | Engage turning gear
X | Shut off cooling water
X | Shut off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
D01-10 Cylinder cover stud 122 kg
D03-01 Lifting tool screws, tightening torque 200 Nm
D03-03 Cylinder diameter, new 900 mm
D03-04 Piston cleaning ring diameter, new 897.8 mm
D03-05 Cylinder liner, complete 9100 kg
D03-06 Cooling jacket 420 kg
D03-16 Piston cleaning ring radial width, new 21.1 mm
D03-17 PC-ring/Liner max. wear deviation 0.9 mm
DO3-18 PC-rings replacement criteria:
Liner
diameter 00 mm
Liner wear Install :

Standard PC-ring (new or
0- 0,9 mm [max.diameter wear of 0,90 mm)

0,90- 1.8 mm |Oversize PCring
> 1,8 mm |NoPc-ring

When referring to this page, please quote Data D10301 Edition 0073 Page 1 (2)




Cylinder Liner HYUNDAI

Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description
P90251 51 Lifting tool for cylinder liner
P90361 Measuring tool for cylinder liner
P90362 Cylinder Liner - Extra Tool
P90366 Cylinder Liner - Lifting Tools
Page 2 (2) When referring to this page, please quote Data D10301 Edition 0073



HYUNDAI Cylinder Liner 903-1.1
MAN B&W Checking
1. Dismount the cylinder cover, the piston R

cleaning ring and the piston.
See Procedures 901-1.2 and 902-1.2.

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 toot.

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

Check and assess the condition of the cyl-
inder liner according to the description
given in Volume |, Chapter 707,

Carefully scratch over any scores or marks
and grind away the wear ridges.
See Procedure 903-1.3.

Check the lubricating points of the cylinder
by pumping cylinder oil to each lubricating
point with the cylinder {ubricator.

Clean any blocked lubricating duct.

Mount the piston and cylinder cover.
See Procedures 902-1.4 and 907-1.4.

4190301-0258C01
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Checking

Cylinder Liner HYUNDAI

MAN B&W

MO0301-0277C08

5.

D03-16 \

Piston cleaning (PC) ring:

The PC-ring is to be regarded as an inte-
grated part of the liner and it is intended to
follow the service life of the liner.

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

Measure the PC-ring radial width B, and
find the most worn place. Compare with
Data D03-16 and calculate the wear of the
PC-ring, multiply the wear by 2 to get the
PC-ring diameter wear.

Measure the liner in the fore-aft and
athwart-ship directions at piston skirt TDC
position, corresponding to measuring point
No. 5 on the liner-measuring tool. Compare
the measurements with the diameter of a
new liner as stated in Data. Calculate the
wear of the liner.

Compare the PC-ring diameter wear with
the wear of the liner. If wear of the two
components does not deviate more than
D03-17 then reinstall the PC-ring.

If deviation between PC-ring wear and liner
wear is more than D03-17 or if the PC-ring
is broken or cracked, replace the ring with
a new PC-ring, an oversize ring or no ring
according to Table D03-18 on the Data
sheet.

If it is necessary to install an oversize PC-
ring, contact MAN B&W Diesel for advice.

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.

Page 2 (12)
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903-1.2

HYUNDAI Cylinder Liner
MAN B&W Dismantling
1. Dismount the cylinder cover.
See Procedure 901-1.2, 2.
Discard the sealing ring from the top of the B
cylinder liner.

Turn the piston down far enough to make it
possible to remove the wear ridges at the
top of the liner,

See Procedure 903-1.3.

Dismount the piston cleaning ring and the
piston.
See Procedure 902-1.2.

2. 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 toois on to the cylin-
der liner. Check with a feeler gauge that

there is no clearance between lifting tool (g
and cylinder liner. For tightening torque, |
see Data. : g
3. Disconnect the oil pipes leading from the |
cylinder lubricator to the cylinder liner.
3.

Depending on pipe layout, disconnect the
pipes directly at the non-return valves or at A
the distributor block mounted on the liner.

M90301-0255003
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903-1.2 Cylinder Liner HYUNDAL

Dismantling

4. Remove the screws of the cooling water in-
let pipe.

5. Attach the crane to the lifting crossbar.

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

I g i Lift the liner with the cooling jacket out of

-
Cad = the cylinder frame.
w/
C Note!
[

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

M80301-0267D04

Land the cylinder liner vertically on, for in-
stance, a couple of planks.

«o

6. 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 transport-
ing the cylinder liner.

%
!
T

[
U

M90301-02570D05
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HYUNDA] Cylinder Liner
MAN B&W Overhaul

903-1.3

1. Unscrew the non-return valves from the
cylinder liner.

Clean and inspect the non-return valves,

2. Attach two tackles to the crossbar, as
shown.

Mount two lifting eye bolts 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.

M20301-0255001

M90301-0258002
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Cylinder Liner
Dismantiing MAN B&W

HYUNDAI

Ma0301-0258003

MS0301-0253004

3.

If the cooling jacket sticks, it is possible to
pull down the jacket by means of two tack-
les and a suitable piece of pipe or wire.
Unscrew two water connections and mount
two eye bolts.

Mount two soft straps in the scavenge air
ports and attach two tackles to the straps
and the eye bolts.

Carefully pull down the cooling jacket.
Lower the cooling jacket by means of the
tackles and the crane, and land it on the

wooden planks.

Check that the cooling jacket does not tilt
when it is lowered.

Page 6 {12) When referring to this page, please quote Procedure M90301 Edition 0258




HYUNDAI Cylinder Liner
MAN B&W Dismantling

903-1.2

5. Mount the lifting tools in the cylinder liner.

Lift the cylinder liner away from the cooling
jacket.

Clean the cooling jacket internally.

6. Check and assess the condition of the cyl-
inder liner according to the description
given in Volurme |, Chapter 707.

Carefully scratch over any scores or marks
on the cylinder liner running surface, 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 direc-
tion). If there is any sign of a wear ridge, it
iS necessary to create a groove by
grinding.The groove serves to prevent the
build-up of a new wear ridge.

M90301-0258005
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903-1.2

Cylinder Liner HYUNDAI

Dismantling

MAN B&W

9030t-0256004

®

M90301-0255007

Y

Cylindler Liner,
Qldl Piston ring

C
4-5mm

R

Piston top

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 position
that enables the grinding disc to rest on
the old piston ring while removing 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 cal-
culated as S, . = D x 0.0045.

Notel

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

Page 8 (12)

When referring to this page, please quote Procedure M30301 Edition 0258




HYUNDAI Cylinder Liner 903-1.2
MAN B&W Dismantling

9. If necessary, mount a new cylinder liner.

| Note!

If a new cylinder liner is mounted, a new
piston cleaning ring must also be
mounted after mounting the piston.

Apply a thin layer of grease on the contact
surface for the cooling jacket on the liner.

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

Remove the lifting tools.
10. Lift the cooling jacket into position — mark-

ing scratches jacket/cylinder liner must co-
incide (manoeuvring side).

M30301-0258009

—
o

M80301-0258010
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903-1.2

HYUNDAI
MAN B&W

Cylinder Liner
Dismantling
11.
©
| the cooling jacket.
T
B
H brication.
"
[
I
1)
g
12.
5
g

11. Turn the clamps until they fit in the groove
of the liner, and tighten the screws.

Remove the tackles and the eye bolts from

12. Mount the non-return valves for cylinder lu-

Page 10 (12) When referring to this page, please quote Procedtre M30301 Edition 0258



HYUNDAI Cylinder Liner
MAN B&W Mounting

9031.4

1. Mount the lifting tools on the cylinder liner 1
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.

2. Check that the joint surfaces on the cylin-
der frame and cylinder liner are completely
clean.

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

MS0301-0228M01

Mount the cylinder liner in the cylinder

frame. Replace the O-rings on the water
connections and mount the water connec-
tions on the cooling jacket.

3. If one or more cylinder cover studs have
been removed during the dismantling of the
cylinder cover, discard the old O-rings and
mount new ones on the cylinder cover
studs.

Mount the studs in the cylinder frame, us-
ing the stud selter.

M90301-0258M02

(Do

0

\

M90301-0258M03
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20314

Cylinder Liner

Mounting

HYUNDAI
MAN B&W

M90301-0257MD4

\

4.

Ma0301-0243M05

-~}

#190301-0258M0C6

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

Vent the cylinder lubricating system by
pumping 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 manually until it is certain that each
individual lubricating point functions cor-
rectly.

Lubricate the inside of the cylinder liner
with cylinder lubricating oil and mount the
piston.

See Procedure 902-1.4.

Mount the piston cleaning ring.

Note!

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

Mount the cylinder cover, see Procedure
901-1.4.

Tighten the upper water connections on
the cooling jacket as soon as the cylinder
cover is correctly positioned.

Page 12 (12)
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HYUNDAI Cylinder Lubricator 103-2
MAN B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
When referring to this page, please quote Data D10302 Edition 0031 Page 1(2)




103-2 Cylinder Lubricator HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter orin the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 9089.

Plate Item No. Description

P20364 Test Equipment for Lubricator

Page 2 (2) When referring to this page, please quote D10302 Edition 0031




HYUNDAI Cylinder Lubricators
MAN B&W Checking

 903-2.1

Check of Gil Injection:

With stopped engine and normally when the
system has been disassembled:

1. Activate the prelub.-function on the MOP
control panel, and check that the lubrica-
tors concerned are operating correctly by
watching through the covers for scavenge
port inspection.

Turn the piston concerned to BDC and

check inside the liner e.g. with a mirror and

a powerful light source that all lubrication

points are working properly.

For use of the MOP Panel, see Volurme |
Chapter 703.

M90302-0245C02
N

With running engine:
2. The systern is automatically checked.

The Engine Control System will generate an
alarm if faults occur.

Additionally, it is possible to check the
pressure shocks from the injection of the
iubricators on each lubricator pipe by feel-
ing with a hand.

If in doubt, disconnect the pipe at the cyl-
inder liner to observe the oil flow.

When referring to this page, please quote Procedure M30302 Edition 0269

Page 1 (10}




903-2.2 Cylinder Lubricators HYUNDAI
Dismantling

MAN B&W

M90302-0269D01

2.

M90302-0268D02

)

M20302-0269D03

Dismantling of lubricators:

The engine must be stopped and blocked be-
fore dismounting a lubricator.

Disconnect the electrical plug on the side of
the lubricator.

1. 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” function on
the Mop panel to remove the pressure.

2. Close the supply valve for cylinder lubricat-
ing oil.

3. Unscrew the four screws in the aft side of
the lubricator and disconnect the cover
with pertaining pipes.

Page 2 (10) When referring to this page, please quote Procedure M90302 Edition 0269



HYUNDAI Cylinder Lubricators 903-2.2
MAN B&W Dismantling

4. Unscrew the four screws on the front that
secure the lubricator to the hydraulic cylin- 4.
der unit.

Pull the pipe flange aftwards and pull the
lubricator out and clear of the guide pins.

Special running

It is possible to change a lubricater while the
engine is running if a spare lubricator 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

M20302-0269004

¢ Dismount the lubricator as described in
steps 1-3

* Mount a spare lubricator as described in
Procedure 903-2.4.

When referring to this page, please quole Procedure M90302 Edition 0269 Page 3 (10)



903-2.3

Cylinder Lubricators HYUNDAI

Overhaul

MAN B&w

M90302-0261001

o

M90302-0261002

M80302-0261003

Place the lubricator in a bench vice with
soft “jaws”.

Remove the adjusting screw with bushings.

Discard the O-ring from the adjusting
screw.

Push down the cylinder block and remove
the four screws from the cylinder block.

Full up the cylinder block.

Remove the springs, spring dics and actua-
tor piston with plungers.

Remove and discard the O-ring from the
cylinder block.

Page 4 (10)
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HYUNDAI Cylinder Lubricators 903-2.3
MAN B&W Overhaul

4. Screw out the non-return valves and re-
‘ move and discard the O-rings. 4.

Clean the valves and check them with @
compressed air.

5. Inspect the plungers, actuator piston and
cylinder block for wear, using a magnifying |
glass. |

6. Fit the non-return valve with new O-rings. |

Mount the non-return valves in the cylinder
block.

M90302-0242004

i

M90302-0251005

o

M90302-0242009

When referring to this page, please quote Procedure M90302 Edition 0269 Page 5 (10)




903-2.3 Cylinder Lubricators HYUNDAI
Overhaul MAN B&W

7. Fit the cylinder block with a new O-ring.
Pre-assemble the cylinder block with the
actuater piston and plungers to ensure cor-
rect guidance of the plungers, before finally
assembling the cylinder block unit.

Fit the springs and spring dics and press
down the actuator piston with plungers.
Mount the special screw, supplied with the
test equipment for accumulators to keep
the spring compressed.

8. Remove the cover from the terminal box,
and disconnect the wires for the feedback
{pick-up) senscr.

Remove the terminal box.

M90302-0261007

Carefully unscrew the feedback sensor and
remove and discard the O-ring.

Clean the housing with diesel oil or kero-
sene and dry with a non-fluffy cloth.

9. Turn the lubricator upside down in the vice.

Unscrew the solenoid valve.

Discard the O-rings

M80302-0261008

M90302-0251009

FPage 6 (10) When referring to this page, please quote Procedure M80302 Edition 0269



HYUNDAI Cylinder Lubricators
MAN B&W “ Overhaul

903-2.3

10. Before mounting the feedback sensor,
check that the sensor is flush with the sen-
sor housing.

install 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 cylinder.

11. Mount the terminal box.

Connect the wires and mount the cover on
the terminal box.

Solenoid Valve:

12. Disassemble and clean the valve.
Check the slide for wear. If the slide is
scrafiched or scuffed, the valve must be re-
placed 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.

10. f
— i -—— 4
/ﬂ_‘—h
< 40_/
< /// /
il
AN N
N /
1 1 |Solenoid /
s |2 2 |valve /
3 |3|BN (brown)
& Z BK (black) Feedback
g r=BU (blue) sensor
|5
11
Brown+15
[
8
3
g
12.

M90302-0244012

When referring to this page, please quote Procedure M90302 Edition 0269
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903-2.4

Cylinder Lubricators HYUNDAI

Mounting

MAN B&W

13.

Me0302-0251009

13.

14,

15.

14.

M90302-0261014

16.

—L

5.

M390302-0261001

Install the sclenocid valve fitted with new
O-rings. Coat the O-rings with a little
grease to keep the rings in place during
mounting.

Fit the cylinder block assembly in the cylin-
der housing.

Check that the spring pin engages correctly
with the cylinder block assembly.

Mount the screws and tighten the block to
the housing.

Remove the special screw.

Mount the adjusting screw fitted with a new
O-ring and the distance bushing.

If the lubricator is not to be installed on the
engine immediately after overhauling, cover
all openings with plastic to prevent dirt

from entering the lubricator during storage.

Cover all surfaces with a thin layer of oil.

Page 8 (10}
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HYUNDAI Cylinder Lubricators
MAN B&W Mounting

903-2.4

1. Fit new O-rings on the lubricator and on

the cover with pipes. 1.
2. Fit the iubricator and tighten the screws on =
the hydraulic cylinder unit.
Tighten the screws in the aft end of the lu- o o © @
bricator to the pipe connection. Q@

Connect the cylinder oil supply pipe.

Q
Q
0

3. Mount the elecirical plug. Check the injec-
tion of cylinder oil on the feedback LED on
the terminal box for the specific lubricator.

Open valve 560 for hydraulic oil supply.

MI0302-0242M01

N

M90302-0269M02

w

M90302-0269M03

When referring to this page, please quote Procedure MS0302 Edition 0269
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HYUNDAI| Cylinder Lubricators 903-2.4
MAN B&W Mounting

4. Open the valve for cylinder lubricating oil
supply.

M90302-0269M04

When referring to this page, please quote Procedure-M90302 Edition 0269 Page 10 (10)




HYUNDAI . . i )
MAN B&W Cylinder Liner - Tools Plate 90361-0083
/0302
| —ot2 T
F 024 —_

043

: \{0301
-
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Plate 90361-0083

Cylinder Liner - Tools

I'tqe:l Item Description I:le: Item Description
012 Measuring rod for cylinder liner, long

024 Measuring rod for cylinder liner, short

048 Measuring tool for cylinder liner

0301 | Cover for cyiinder bore

0302 | Ladder for cylinder liner




HYUNDAI Cylinder Liner - Extra Tool Plate 90362-0001
MAN B&WwW :

c18

When referring to this page, please quote Plate 90362 Edition 0001



Plate 90362-0001 Cylinder Liner - Extra Tool

Item ltem

No. Item Description No. Item Description

018 Wear ridge milling machine




HYUNDAI Cylinder Liner Lifting - Tools Plate 90366-0004
MAN B&W|. ‘

When referring to this page, please quote Plate ‘90366 Edition 0004



Plate 90366-0004

Cylinder Liner Lifting - Tools

Item .. Item s
No. Item Description No. Item Description
021 | Crossbar for cylinder liner




HYUNDAI Crosshead Bearing 104-1
MAN B&W ‘ Data

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

HKoX IR =X (XX

Data

Ref. Description Value Unit
D04-01 Crosshead bearing, top clearance max. 0,7 mm
Do4-02 . Crosshead bearing, top clearance min. 0,35 mm
D04-03 Oil wedge length, L 20 | mm
D04-04 Crosshead bearing cap 1285 | kg
D04-05 Crosshead bearing shell, upper 118 kg
D04-086 Crosshead bearing shell, lower 190 kg
D04-07 Crosshead bearing cap with bearing shell 1400 kg
Do4-16 Thrust piece, tightening torque 450 Nm
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10401 Edition 0060 Page 1 (2)




104-1 - Crosshead Bearing HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter orin the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate item No. Description
Paonze2 Hydraulic jack for piston rod’
P90451 47 Wire guide
P90451 59 Lifting attachment - connecting rod
F20451 72 Chain for suspending piston
F20451 84 Retaining tool telescope pipe
P20451 202 Extension (X-Head Cap/ Piston Rod)
P91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions {1500 mm), complete
P91351 58 Hose with unions (3000 mm), complete
P91351 117 5-way distributor block, complete
P91356 Lifting Tools, Etc.
P91358 Torgue Spanners
P91366 57 Feeler gauge
P91368 Working Platforms

Page2(2) When referring to this page, please quote Data D10401 Edition 0060




HYUNDAI
MAN B&W

Crosshead Bearing
Checking

904-1.1

The top clearance between the journal and a
new bearing shell is the result of a summation
of the production tolerances of the bearing as-
sembly components.

For the top clearance of a specific bearing, see
the measurement in the Adjustment Sheet in
Volume I, OPERATION.

1.

Open the crankcase door at the relevant
cylinder.

Turn the crankthrow concerned to 90° be-
fore BDC on the exhaust side.

Measure the clearance in the crosshead
bearing by inserting a feeler gauge be-
tween the bearing cap and the crosshead
journal, exactly next to the landing surface
for the piston rod foot. See Data.

The difference between the actual clear-
ance measurement and the measurement
recorded in the Adjustment Sheet (or the
clearance noted for a new bearing installed
later) must not exceed 0.1 mm. If so, the
crosshead bearing must be disassembled
for inspection.

See Procedure 804-1.2.

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

For further external inspection of the cross-
head bearing, see Chapter 708, ‘Bearings’
in the instruction book, Volume [, OPERA-
TION.

NBS04-1.1 221 02

MMNB04-1.1 217 03

NB804-1.1221 05

D04-03

When referring to this page, please quote Procedure M90401 Editioq 0248
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Crosshead Bearing HYUNDAI
Dismantling ' MAN B&W

This procedure applies to the following two dis-
mantling situations:

» with piston mounted (steps 1 to 16)

+ with piston removed (steps 5 to 16)

1. Turn the crankshaft down far enough to give
access to the nuts and screws on the piston
rod.

2. Mount two chains in the inner screw holes
in the top of the crankcase, in the athwarth-
ship direction, for suspending the piston
rod.

Mount two eye bolts in the outer screw
holes in the top of the crankcase, in the fore
and aft direction, and hang up two tackles.
Suspend two tackles from the lifting brack-
ets in the athwartship direction.

Place the spacer rings on the piston rod
nuts and screw the hydraulic jacks on to the
studs.

NB9C4-1.4 221 02

Loosen the nuts. For operation of the hy-
draulic jacks, see Procedure 913-1.

M90401-0248D02

Page 2 (11) When referring to this page, please quote Procedure M90401 Edition 0248




HYUNDAI Crosshead Bearing
MAN B&w Dismantling

904-1.2

3. Mount a lifting eye bolt on each side of the
piston rod.

Turn the crosshead to TDC. -

4. Hook the chains to the lifting eye bolts in
the piston rod.

Turn the crosshead downward, and the pis-
ton rod will remain suspended from the two
chains.

MN304-1.2 217 04

MNS04-1.2 217 65

When referring fo this page, please quote Procedure M90401 Fdition 0248
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904-1.2

Crosshead Bearing HYUNDAI
Dismantling ' MAN B&W

5' 11l
i
If

M30401-0248005

Turn to BDC.

On some engines the guide shoes on a
number of cylinders may be fitted with
counterweights.

If necessary, dismantle the counterweights
and suspend them in the top of the crank
casing.

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
Procedure 913-1.

Remove the hydraulic jacks and the spacer
rings, and unscrew the nuts.

Dismantle the thrust pieces from the bear-
ing cap.

6.
o o=
D13-02
2
Page 4 (11) When referring to this page, please quote Procedure M90401 Edition 0248



HYUNDAI Crosshead Bearing 904-1.2
MAN B&W Dismantling

7. Mount the lifting attachments on the head
of the connecting rod.

Mount the lifting tools with eye boits on top
of the crosshead bearing cap.

8. Hook the tackles on to the eye bolts and re-
move the bearing cap from the crosshead.

9. Check the upper part of the journal.

-
°°°° o
-~ f »
o
o L
/
® ' °
]
o o=
o ]
.
1 o
. L |
o —
=]
g L
g N 1)
= o
g \
=3 ﬁ 210
&
=

KNS04-1.2 224 97
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Crosshead Bearing HYUNDAI
Dismantling MAN B&W

10. Mount the wire guide in the top of the door
opening.

Hook a third tackle on to the eye bolt and
lift the bearing cap out of the engine.

11. Place the bearing cap on one side on a
couple of wooden planks.

If necessary, dismantle the locking screws
to replace the bearing shell.

12. Fasten tackles to the fixed lifting brackets
on the frame box wall.

Hook the tackles onto the lifting attachment
on the connecting rod and secure it.

Mount an eye bolt in the top of each guide
shoe.

M90401-0248D10

12, . i .

MNS04-1.2 217 13

Page 6 (11) When referring to this page, please quote Procedure M90401 Edition 0248



HYUNDAI Crosshead Bearing 904-1.2

MAN B&W Dismantling
13. Hook the tackles onto the eye boits in the | 13- N — A
. guide shoes and lift the crosshead to pro- %

vide access to the crosshead bearing.

14. In cases where it is necessary to remove
the lower bearing sheli, tilt the connecting
rod towards the doorway on the camshaft
side, using the tackles. '

Dismount the lock screws, and turn the
bearing shell so far up that an eye bolt can
be mounted.

Lift the bearing shell out of the engine.

M90401-0248D13

M90401-0248D14

When referring to this page, please quote Procedure M20401 Edition 0248 Page 7 (11)



904-1.4 Crosshead Bearing HYUNDAI
Mounting MAN B&W

With the piston mounted/
With the piston removed:

1. Mount and secure the bearing shell in the
bearing housing.

The excess height X is o ensure the cor-
rect tightening-down of the bearing shell
and must not be eliminated.

2. Gently lower the crosshead, taking care not
to damage the bearing shell and crosshead
journal.

NB3904-1.4 221 01

M30401-0248D13

Page 8 (11) When referring to this page, please quote Procedure M90401 Edjtion 0248




HYUNDAI Crosshead Bearing
MAN B&W Mounting

904-1.4

3. Lift the bearing cap into the engine. Lower
the bearing cap onto the crosshead and re-
move the tackies.

Remove the iifting attachments from the
connecting rod.

Remove the wire guide from the engine.

4. Tighten all four crosshead bearing cap nuts
simultaneously. See Data.
For operation of hydraulic jacks, see Sec-
tion 913-1.

Mount the thrust pieces on the bearing cap.
Tighten the screws to the torque stated in
Data.

Note!

KNg04-1.2 244 Q9

It must be ensured that a clearance

between the thrust piece and the cross-

head exists fore and aft before any tight-
ening of the thrust piece.

|

KN904-1.4 224 05

When referring to this page, please quote Procedure M90401 Edition 0248
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904-1.4 Crosshead Bearing HYUNDAI
Mounting MAN B&wW

Il
il
I

D04-61

190401-0248D05

502-1.4 276 10

5.

7.

If the guide shoes are equipped with coun-
terweights, mount the counterweights on
the guide shoes. .

Tighten the screws and secure with locking
wire,

Mount the piston.
See Procedure 902-1.4.

With the piston mounted: '

Use a rubber cover to cover the oil inlets/
outlets on top of the crosshead.

Mount all hydraulic nuts on the studs, 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, thereby turning
the crosshead until the face is parallel to
the piston rod foot.

Lower the crosshead just enough to enable
removal of the nuts and the rubber cover.

If any shims have been removed from the
crosshead, mount them again.

Turn the crosshead upwards untit the piston
rod lands on the crosshead. When mount-
ing 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.

Page 10 (11) When referring to this page, please quote Procedure M90401 Edition 0248



8. Unhook the chains from the lifting eye bolts
in the piston rod. Remove the chains and
eye bolts from the top of the crankcase,
from the piston rod and from the crosshead
bearing cap.

9. Turn down to BDC and mount the hydraulic
jacks on the studs. For operation of the hy-
draulic jacks, see Procedure 913-1

Tighten the nuts as stated in Data.

10. Remove all tools from the engine.

Note!

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

MNB04-1.2 217 05

HYUNDAI Crosshead Bearing 904-1.4
MAN B&W Mounting
8.

MNS04-1.2 217 03

XN305-2.4 238 14

10.

L

When referring to this page, please quote Procedure M90401 Edition 0248
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HYUNDAI
MAN B&W

Crosshead

Data

104-2

SAFETY PRECAUTIONS For detailed sketch, see 900-2

XX ([ X|xXix]|Xx

HKIX (XX

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines
Shut off control air supply

Shut off air supply to exhaust valve — Only with sfopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oi

Stop lubricating oil supply
Lock the turbocharger rotors

Data
Ref. Description Value Unit

D04-07 Crosshead bearing cap with bearing shell 1400 kg
D04-08 Cooling oil outlet pipe, tightening torque 280 Nm
D04-12 Guide strip screws, tightening torque 450 Nm
D04-15 Telescopic pipe, tightening torque 280 Nm
D04-16 Thrust piece, tightening torque 450 Nm
D04-21 Crosshead complete 7300 kg
D04-22 Guide shoe 964 kg
D04-51 Connecting rod complete 6100 | kg
D04-56 Studs on crosshead, tightening torque 680 Nm
Do4-62 Crosshead without quide shoes 5360 kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10402 Edition 0061 Page 1 (2)




104-2 Crosshead HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Itern No. Description
P30451 47 Wire guide
Po0451 59 Lifting attachment - connecting rod
PO0451 . | - 60 Lifting tools - crosshead
P90451 72 Chain for suspending piston
PY0451 84 Retaining tool telescope pipe
P90451 118 Rubber cover for crosshead
PY0451 120 Rubber cover for crosshead
P20451 167 Crowfoot wrench head
P90451 202 Extension (X-Head Cap / Piston Rod)
Po0451 214 Torque wrench offset tool
PY0464 Crosshead - Hydraulic Tools
P91351 10 Hydrautic pump, pneumatically cperated
P91351 46 Hose with unions { 1500 mm ), compiete
P91351 58 Hose with unions (3000 mm}, complete
P91351 105 3-way distributor block, complete
P91356 Lifting Tools, Efc.
P91359 Torque Spanners
P91368 _ Working Platforms

Page 2 (2) When referring to this page, please quote Data D10402 Edition 0061



HYUNDAI Crosshead _ 904-2.2

MAN B&W Dismantling

1. Bismount the main bearing lubricating oil

2. Loosen and remove the screws which se-

3. Mount the retaining tool for the telescopic

pipes.

Dismount the cooling oil cutlet pipe from
the guide shoe and the drain oil slotted

pipe.

cure the telescopic pipe to the guide shoe.

In order to reach the screw in the corner be-
hind the telescopic pipe, use the offset tool
along with a socket wrench.

Iy

pipe on the stuffing box housing for the tel-
escopic pipe.

Turn the crosshead to TDC.

Suspend the telescopic pipe by means of
the tool.

MN904.2.2 218 02

Mount two eye bolts in the top of the crank-
case in the fore-and-aft direction and two in
the athwartship direction. ‘

Suspend two tackles from the lifting brack-
ets in the athwartship direction.

MNB04-2.2 218 03

MNAS04.2.2 241 G2

When referring to this page, please quote Procedure M90402 Edition 0246 Page 1 (11)




904-2.2 Crosshead HYUNDAI
Dismantling MAN B&W

4. Suspend the piston.
To suspend piston, see FProcedure 904-1.2.

5. Turn to BDC.

6. Mount 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
Procedure 913-1.

Remove the hydraulic jacks and the spacer
rings, and unscrew the nuts.

NAGD4-2.2 244 04

7. Remove the locking wire and dismantle the
thrust pieces from the bearing cap.

Mount two eye bolts and extension screws
in the crosshead bearing cap.

Hook the tackles on to the eye bolts and re-
move the bearing cap.from the crosshead.
Check the upper part of the journal.

Mount the wire guide in top of the door
opening.

NAGG4-2.2 244 0B

Lift the bearing cap out of the engine

NAS04-2.2 244 07

Page 2 (11) When referring to this page, please quote Procedure M90402 Edition 0246




HYUNDAI Crosshead
MAN B&W Dismantling

904-2.2

8. Using the stud setter, unscrew the studs
from the connecting rod.

9. Remove the lifting tool from the bearing cap
and mount it on the crosshead.

Mount the lifting attachments for fixing the
connecting rod, on the head of the connect-
ing rod.

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

Fasten two tackles to the eye bolts mounted
in the athwartship direction and attach the

NA904-2.2244 08

tackle hooks to two shackles on the lifting
tool on the crosshead, and lift the cross-
head clear of the connecting rod,

10. Using the tackles, tilt the connecting rod to-
wards the exhaust side, while turning the
crankthrow towards the camshaft side.

Transfer the tackles from one lifting attach-
ment to another as necessary.

When the crankthrow is 90° after BDC, siop
turning.

By alternate use of the tackles, tiit the con-
necting rod until it rests against a couple of
wooden planks in the bottom of the bed-
plate.

NAS04-2.2 244 08

—
o

NA904-2.2 244 10

When referring to this page, please quote Procedure M90402 Edition 0246
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904-2.2

Crosshead HYUNDAI
Dismantling MAN B&W

11.

NAJ04-2.2 244 11

12.

NA904-2.2 244 12

13.

NAS04-2.2 244 13

W

1.

12

13.

Remove the guide strips and the guide
screws from the guide shoes.

Mount an eye bolt in the top of each guide
shoe.

Note!

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

Suspend two tackles from the eye bolts in
the bottom of the cylinder frame in the fore-
and-aft direction.

Lower the crosshead until there is access to
the screws on the end of the guide shoe
journals.

Place a thin wooden plank, or similar, on
top of the crank to protect the crosshead.

Note!

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

Hook the tackles on to the eye bolts in the
guide shoes and haul tight.

Remove the guide screws from the bottom
of the guide shoes.

o
o

©«
[47]
A

=
—

)
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(HYUNDAI Crosshead 904-2.2
MAN B&W Dismantling '

14. Mount two eye bolts in the holes for stop 14.

screws in the guide shoes in the adjacent
cylinder units, and suspend two tackles
from the eye bolts.

15. Haul the tackles for the guide shoes tight
and, at the same time, pull the guide shoes
sideways until they are free of the cross-
head.

Take the guide shoes through the cpenings
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.

NAQQ4-2.2 244 14

NAS04-2.2 244 15
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904-2.2

Crosshead HYUNDAI
Dismantling MAN B&W

NA904-2.2 244 16

18. Turn the crosshead 90°.

Note!

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

To protect the sliding surfaces of the cross-
head, use the rubber covers provided.

17. Mount a tackle outside the engine and, by
means of wire rope and tackle, remove the
crosshead from the engine.

Land and protect the crosshead outside the
engine.

T Remove the guide shoes from the engine

and tag them.

17.

RN

NAQ04-2.2 244 17

Page 6 (11}
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HYUNDA! Crosshead 904-2.4
MAN B&W Mounting
1. Clean the crosshead and mount the lifting 1.

bracket.

Mount the wire guide tool in the framebox
door opening.

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

Mount a tackle outside the engine. Hook a
wire rope on to the engine room crane.
Lower the wire rope down through the cyi-
inder frame, through the crankcase, and out
of the framebox door opening.

Hook the wire rope and the tackle on to the
lifting bracket mounted on the crosshead,

NA904-2.2 244 17

carefully lift the crosshead and ease it into
the crankcase. 2.

2. Turn the crosshead 90° to enable mounting
of the guide shoes. Check that the oil inlet
and outlet holes are pointing towards the
exhaust side.

Note!

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

AN

3. Aftach two tackles to the eye bolts at the
bottom of the guide shoes in the adjacent

NAG04-2.4 244 02

cylinders,

Using these tackles and a tackle outside
the engine, carefully lift the guide shoes
into the engine.

L
o
-

INAID4A-2.2 244 14
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904-2.4

Crosshead HYUNDAI
Mounting MAN B&W

MNS04-2.4 218 04

4. Lubricate the sliding surfaces of the guide
shoes and the hole for the crosshead with
plenty of clean lubricating oil, and push the
guide shoes into position through the open-
ings in the side walls.

5. Mount the shims and the guide strips on the
guide shoes.

Mount the guide screws.
6. Lift up the crosshead with the guide shoes.

Hook tackies on to the lifting attachment
mounted on the connecting rod.

Using the tackles, lift the connecting rod un-

NAS04-2.4 244 05

til it ‘points’ towards the crosshead.

Note!

At this point, check the condition of the
crosshead bearing shell.
See Procedure 904-1.1.

NAD4-2.4 244 12

Page 8 (11) When referring to this page, please quote Procedure M90402 Edition 0246



HYUNDAI Crosshead 904-2.4
MAN B&W Mounting
7. Lubricate the crosshead bearing shell with 7.

plenty of clean lubricating oil.

Turn the crankthrow upwards while follow-
ing with the tackles, until the connecting rod
bears firmly against the crosshead.

Remove the tackles, the lifting attachments
and the wire ropes from the engine.

8. Turn the engine to BDC.

Mount the studs on the connecting rod.
Using the stud setter and a torque wrench,

A904-2.4 244 07

tighten the studs to the torque stated in Da-

ta.

9. Lubricate the crosshead journal with plenty
of clean lubricating oil.

Carefully lift the crosshead bearing cap into
the crankcase and mount it on the cross-
head.

Note!

During handling and mounting of the
crosshead bearing cap, take great care
that the studs for the crosshead bearing
cap do not scratch the sliding surface of

NADG4-2.2 244 08

the bearing shell in the cap.

NAG(4-2.4 244 03

When referring to this page, please quote Procedure M90402 Edition 0246

Page 9 (11)




904-2.4

Crosshead HYUNDAI

Mounting

MAN B&WwW

|

MN904-2.2 218 03

11.

12.

10. Mount and tighten the nuts on the cross-

head bearing studs.

For operation of the hydraulic tools, see
Procedure 913-1.

Note!

At this point it is recommended to check
the crosshead bearing clearance.
See Procedure 904-1.1.

Remove the hydraulic tools and the eye
bolts from the engine.

Mount the thrust pieces on the bearing cap.

Note!

It must be ensured that a clearance
between the thrust piece and the cross-
head exists fore and aft before any tight-
ening of the thrust piece.

Tighten the screws to the torque stated in
Data.

For correct tightening, see also Procedure
913-5.

Check the clearances between the guide
strips, guide shoes and crosshead guides.
See Procedure 904-3.1.

Turn the crosshead upwards until the fore-
most guide shoe touches the telescopic

pipe.

Remove the suspension tool from the tele-
scopic pipe.

Mount and tighten the screws which secure
the telescopic pipe to the guide shoe.

In order to reach the screw in the corner be-
hind the telescopic pipe, use the offset tool
along with a socket wrench.

Mount the cooling oif outlet pipe on the aft-
most guide shoe.

Page 10 (11)

When referring to this page, please quote Procedure M90402 Edition 0246




HYUNDAI
MAN B&W

Crosshead 904.2.4
Mounting

13. Mount the main bearing lubricating oil

pipes.

Mount the piston. See Procedure 802-1.4.

14. Remove all tools from the engine.

Note!

behind.

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

T

MNS04.2.2 21813

KN905-2.4 235 14
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HYUNDAI Reciprocating Parts 104-3
MAN Ba&W Data
SAFETY PRECAUTIONS For detaited sketch, see 500-2
X | Stopped engine
X | 8hut off starting air supply — Af starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
X | Shut off air supply to exhaust valve — Only with stopped lubricating ofl pumps
X | Engage turning gear
X | Shut off cooling water
X i Shut off fuel oil
X | Stop iubricating oil supply
X | Lock the turbocharger rotors
Data
Ref. Description Value Unit
D04-24 Acceptance criteria with piston in centre (F-A direction)
D04-25 PF+PA, N max. 0,95 mm
D04-26 PF+PA, O max. 1,45 mm
D04-28 E+G, H+F, N max. 0,65 mm
D04-29 E+G, H+F, N min. 0,2 mm
D04-30 E+G, H+F, O max. 0,85 mm
D04-34 J+X, L+Y, K+X, M+Y, N max. 1,2 | mm
D04-35 J+X, L+Y, K+X, M+Y, N min. 0,6 mm
D04-36 JHX, L+Y, K+X, M+Y, O max. 14 | mm
D04-39 QF/QA, O max. 0,8 mm
D04-41 ZF/ZA O min. 6 mm
D04-42 TE+TA 08 | mm

When referring to this page, please quote Data D10403 Edition 0042
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104-3 Reciprocating Parts HYUNDAI

Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description

PS1366 57 feeler gauge

Page 2 (2} When referring to this page, please quote Data D10403 Edition 0042




HYUNDALI
MAN B&W

Reciprocating Parts
Checking

904-3.1

In order to achieve uniform measuring condi-
tions on board, the ship's trim must be as close
as possible to 0°.

1.

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

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

Fill the tube with water (possibly coloured)
urntil the water level is approx. 100 mm from
the end of the tube.

Trim the ship until the difference between
the water level $ fore and aft is less than
1.5 mm per 1000 mm.

Measurements are to be taken with a ruler.

Turn the crankshaft in ASTERN direction to
45° after BDC (the guide shoe must rest
against the crosshead guide).

Check the centering of the piston in the cyl-
inder liner by measuring the clearance (by
applying a long feeler gauge from the scav-
enge air space) between the piston skirt
and the cylinder liner in the Fore and Aft po-
sitions (PF-PA).

Make sure that the piston is clear of the cyl-
inder liner in the fore-and-aft direction.

MA904-5.0 72 01

e

'\

y

U

1000

¢

Bedplate

HNS04-3.1212 02

Fore

Aft

When referring to this page, please quote Procedure M90403 Edition 0216
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204-3.1 Reciprocating Parts HYUNDAI
Checking MAN B&W

3. 3. Measure the clearance between the crank-
throw and the connecting rod.

4. Measure the clearance between the thrust
1 piece and the crosshead (TF and TA or QF
and QA.

( Measure the clearance between the cross-
head guides and the guide shoes (E, F, G
and H).

TF.TA Measure the clearance between the guide
strips and crosshead guides (J, K, L and
M).

The clearance, calculated as J+X, K+Y,
5 L+Y and M+Y, is adjusted by the insertion
V I of shims so that it is symmetrical in relation

to the clearance between the piston skirt
and the cylinder liner.

4
[T

ZA
e Parallelism between the guide strip and

QF ,0A guide is to be kept within a tolerance of 0.2
i R mm per 1000 mm.

BF and BA correspond to the thickness of
the shims and are only to be measured if an

MN904-3.1 21504

4. adjustment is carried out.
Exhaust Side )

MN904-3.1 215 05

)] When referring to this page, please quote Procedure M30403 Edition 0216
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HYUNDALI;
MAN B&W

Reciprocating Parts
Checking

904-3.1

5. It is recommended that the measured re- 5.

sults are noted down so thal possible later

changes can be ascerfained.

Cyl.

Piston/Liner

PF

PA

Shim
Thickness

BF

BA

Frame Box

E1

E2

E3

E4

F1

F2

F3

F4

G1

G2

G3

G4

H1

H2

H3

H4

J+X

L+Y

K+X

M+Y

Crosshead
Connecting
Rod

QF/TF

QA/TA

Crankthrow
Connecting
Rod

MNS04-3.1 215 06

ZF
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HYUNDAI Crankpin Bearing 104-4
MAN B&W Data

SAFETY PRECAUTIONS ror detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off controi air supply

Shut off air supply to exhaust vaive — Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

H XXX | X[X[X]|x

Data

Ref. Description Value Unit
D04-43 Crankpin bearing clearance, max. 0,85 | mm
D04-44 Crankpin bearing clearance, min. 05 | mm
D04-45 Crankpin bearing cap complete 805 | kg
D04-46 Crankpin bearing, upper shell 100 kg
D04-47 Crankpin bearing, lower shell 75 kg
D04-48 Crankpin bearing cap + shell + bearing studs 920 | kg
D13-01 | Hydraulic pressure, mounting 2200 bar

D13-02 Hydraulic pressure, dismantling 2000-2400 | bar

When referring to this page, please quote Data D10404 Edition 0053 ' Page 1(2)




104-4 Crankpin Bearing HYUNDAI
Data : MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. 7 Description
P20451 47 Wire guide
PO0451 59 Lifting attachment - connecting rod
P20451 96 Bracket for support, Crosshead
P90451 106 Bracket for support, Crosshead
P50461 Connecting Rod - Hydraulic Tools
PO0462 Lifting tool for crankshaft shell
F91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions {1500 mm}), complete
P91351 58 Hose with unions (3000 mm), complete
P91351 105 3-way distributor block, complete
P81356 Lifting Tools, Etc.
P91366 57 Feeler gauge
P913656 61 Slide caliper
P91368 Working Platforms

Page 2 (2) When referring to this page, please quote Data D10404 Edjtion 0053




HYUNDAI Crankpin Bearing 904-4.1
MAN B&W Checking

The bottom clearance between the journal and
a new bearing shell is the result of a summation
of the production tolerances of the bearing as- .
sembly components.

For the bottom clearance of a specific bearing,
see the measurement in the Adjustment Sheet
in Volume |, OPERATION.

1. Open the crankcase door at the relevant
cylinder.

2. Turn the crank concerned to BDC.

3. 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.

NB904-4.1 221 02
of@)is:

4. The difference between the actual clear-
ance measurement and the measurement — —
recorded in the Adjustment Sheet {or the
clearance noted for a new bearing installed
later) must not exceed 0.05 mm. If so, the
crankpin bearing must be disassembled for
inspection.

See Procedure 904-4.2.

5. The wear limit for the crankpin bearing
shells is based on an evaluation of the
bearing condition at the time of inspection.

B. For further external inspection of the crank-
pin bearing, see Chapter 708 ‘Bearings' in
the instruction book, Volume [, OPERA-
TION.

GM804-6.1 6903

NBY04-4.1 221 05
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904-4.2

Crankpin Bearing HYUNDAI
Dismantling MAN B&W

NB904-4.2 221 02

1. Turn the crank to BDC.

2. Suspend two tackles from the lifting brack-
ets, in the athwartship direction. '

Mount the wire guide in the crankcase door
opening.

3. Turn the crank to TDC.
Mount eye bolts in each side of the crankpin

bearing cap and, using shackles and wire
ropes, hook on the tackles and haui tight.

Loosen the crankpin bearing stud nuts, us-
ing the hydraulic jacks.

For operation of the hydraulic jacks, see

GN904-4.2 203 03

Procedure 913-1.

Remove the hydraulic jacks and the nuts.
4. Lower the bearing cap while seeing care-

fully 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.

NB904-4.2 221 04

n
o
(=]
®
%]

(8)
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Crankpin Bearing

HYUNDAI 904-4.2
MAN B&W Dismantling
5. If the bearing shell needs to be replaced,

remove the whole bearing cap from the
crankcase.

Suspend a tackle from the lifting bracket on
the inside camshaft side of the frame box
above the crankcase door opening.

Hook the tackle on to an eye bolt on one
side of the bearing cap.

Mount the wire guide in the top of the
crankcase door opening,

Using the tackle from the frame box inside
wall, together with a tackle suspended from
the platform bracket, lift the bearing cap out
of the crankcase.

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 four supports for the guide shoes
on the crosshead guides.

Adjust the support bracket sledges to their
lowest position.

Carefully turn the crank down until the
guide shoes are approx. 1 mm from the
support bracket sledges.

Adjust the sledges to support the guide
shoes so that the weight of the crosshead
is evenly distributed on the four supports.

NB9G4-4.2 221 05

GNO04-4.2 203 06

NB9%4-4.2 221 07
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904-4.2

Crankpin Bearing HYUNDAL1
Dismantling | MAN B&W

NB904-4,2 221 08

8. Mount a lifting attachment for securing the
connecting rod at the lower end, on one
side. i
Hook on the tackle to a beam under the gal-
lery platform and haul tight.

9. Carefully turn the crankshaft downwards,
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 ‘sepa-
rate’.

Continue turning the crankshaft until the
bearing surface can be freely inspected.

NBS04-4.2 22109

inspect the bearing shell surface and the
crankpin journal.

10. if it is necessary to replace the bearing
shell, proceed as follows:

Turn the crankshaft to horizontal.

Release the tackle so that the connecting
rod is hanging freely.

10.

NASD4-4.2 228 10

(8)

0
a)
Q
®
B
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HYUNDAI Crankpin Bearing 904-4.2

MAN B&W + Dismantling
11. Mount an eye bolt in the bottom of each 1.
guide shoe.

Suspend two tackies from the eye bolts.

12. Place the lifting tool for the crankpin upper
shell on the crank webs and hook the tack-
les on to the lifting tool.

Mount the tool on the bearing shell in the
connecting rod, using the tackles, and haul
tight.

13. Dismount the bearing shell lock screws.,

L.ower the lifting tool with the bearing shell,
using the tackles.

NBS04-4.2 221 11

Pull the bearing shell sideways and lift it out 12.
of the crankcase.

NASD4-4.2 228 12

NB904-4.2 22113
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904-4.4

Crankpin Bearing HYUNDAI
Mounting MAN B&W

HM904-6.0 61 16

1. 1. If necessary, replace the bearing shells with
: new ones. The bearing shells must be re-
placed in pairs.
- X '
Bearing shells of three mm undersize are
available as spares in case of journal recti-
fication.
Coat the bearing shell surfaces and the
journal with clean oil.

NB%)4-4.4 221 02

The excess height X is to ensure the cor-
rect tightening-down of the bearing shell,
and must not be eliminated.

2. Lift the upper bearing shell for the crankpin
concerned into the crankcase.

Carefully lift the bearing shell into position
in the connecting rod, and mount the lock
SCrews.

3. Remove the lifting tool, the tackles and the
eye bolts from the guide shoes.

\

NAG04-4.4 228 03
S
{
|
1
|
|
i
\\\
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HYUNDAI Crankpin Bearing 904-4.4
MAN B&W Mounting

4. Hook the tackle on to a beam under the gal- 4. o
lery platform and on to the lifting attach-
ment on the connecting rod, and haul tight.
Carefully turn the crankshaft upwards,
while following up with the tackle, making
sure that the upper part of the bearing en-
ters the recess in the crankshaft when the
parts turn together.

_ Remove the tackle and the lifting attach-
ment from the connecting rod.

5. Turn the crosshead to TDC.

Remove the guide shoe support brackets
from the crosshead guides.

NB904-4.4 221 04

NBI04-4.2 221 07
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904-4.4

Crankpin Bearing HYUNDAI
Mounting MAN B&W

NB304-4.4 221 06

6. Suspend the tackles from the lifting brack-
ets in the top 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 en-
gine.

7. Hook the tackles on to the wire ropes and
lift the bearing cap into position against the
connecting rod.

Caution!

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 con-
necting rod.

Mount the nuts and, by means of spacer
rings and hydraulic jacks, tighten the crank-

pin bearing cap. See Data.

NB904-4 .4 221 07

For operation of hydraulic jacks, see Proce-
dure 913-1.

Remove the tackles from the top of the
frame box.

Page 8 (8)
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HYUNDAI Connecting Rod 104-5
MAN B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting vaive '
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
X | Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
D04-48 Crankpin bearing cap + shell + bearing studs 990 kg
D04-49 Connecting rod studs , screwing-in torque 600 | Nm
D04-50 Connecting rod, without bearing caps 5870 kg
D04-52 Connecting rod stud 30 | kg
D13-01 Hydraulic pressure, mounting 2200 | bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10405 Edition 0052
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104-5 Connecting Rod HYUNDAI
Data MAN B&W

The task-specific tools used in this ‘procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. Description
P90451 47 Wire guide
P90451 59 Lifting attachment - connecting rod
P90451 72 Chain for suspending piston
P90451 98 Bracket for support, Crosshead
P90451 106 Bracket for support, Crosshead
P90451 179 Socket Spanner
P90461 Connecting Rod - Hydraulic Tools
P90464 Crosshead - Hydraulic Tools
P91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions (1500 mmj}, complete
P91351 58 Hose with unions (3000 mm), complete
P91351 117 5-way distributor block, complete
Pg1356 Lifting Tools, Etc.
P91366 57 Feeler gauge
P91366 61 Slide caliper
P91368 Working Platforms

- Page 2 (2) When referring to this page, please quote Data D10405 Edition 0052




HYUNDAI Connecting Rod 904-5.2
MAN B&W Dismantling

1. Mount tackles in the following positions in-
side the crank casing:

A. Second uppermost bracket at the
exhaust side

B. Middie bracket at the camshaft side
C. Lowermost bracket at the exhaust side

D. Uppermost bracket at the camshaft side

2. Remove the floor plates on the upper and
middle galleries. Lower the hook of the en-
gine room crane with an extension of a wire
rope down to the lowermost gallery.

MNS04-5.2 214 01

MNE04-5.2 223 02
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904-5.2 Connecting Rod HYUNDAL
Dismantling MAN B&W

3. il 3. Turn the crankthrow to TDC.

Dismount the crankpin bearing cap, and re-
Y Y move it from the engine. '
' See Procedure 904-4.2.
" s\ D04-48

4. Suspend the piston rod from the top of the
crank casing, see Procedure 904-1.2,

‘ 2 ]’ < or remove the piston from the engine.
.’l 5. Dismantle the crosshead bearing cap.
| ) O See Procedure 904-1.2.
b N —
8 NEPS
% -

MN804-1.2 217 05

KNGO4-1.2 224 07
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HYUNDAI Connecting Rod 904-5.2
MAN B&W Dismantling

6. Using the stud setter, dismantle the studs 6.
from the connecting rod,

7. Turn the crosshead upwards, until the pis-
ton rod foot lands on the crosshead.

Remove the chains from the piston rod foot.

Screw the piston rod nuts on to the studs of
the crosshead.

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

MNG04-5.2 214 06

MNS04-5.2 214 &7
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904-5.2

Connecting Rod
Dismantling

{HYUNDAI
MAN B&W

™

e e e e ——————

.
L

w
A

e g g
)

MNS04-5.2 214 08

8.

MN904-5.2 214 09

MNg04-5.2 214 10

10.

Turn the crosshead to TDC. Hook two tack-
les from points A and B on to the lifting at-
tachments on the connecting rod head.

Haul the tackles tight.

Mount a lifting attachment on the lower end
of the connecting rod on the exhaust side.

Mount the four supports for guide shoes on
the crosshead guides.

Adjust the support bracket sledges to their
lowest position.

Carefully turn the crank down until the
guide shoes are approx. 1 mm from the
support bracket sledges.

Adjust the sledges to support the guide
shoes so that the weight of the crosshead
is evenly distributed on the four supports.

Turn the crank to approx. 90 degrees before
TDC. Hook tackle € on to the lifting attach-
ment mounted on the lower end of the con-
necting rod.

Mount the wire guide at the top of the door-
way.

Hook tackle D on to the lifting attachment
mounted on the upper end of the connect-
ing. rod on the exhaust side. Tighten up the
tackie.

Remove tackle B and remove the lifting at-
tachment from the camshaft side of the
connecting rod head.

)
o
(e
1]
iy

(9)
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HYUNDAI
MAN B&w

Connecting Rod
Dismantiing

904-5.2

11.

12.

13.

14.

Shift tackle A from the lifting attachment on
the connecting rod head to the lifting at-
tachment on the connecting rod foot.

Turn the crank carefully upwards while “fol-
lowing’ with tackles A, C and D, guiding the
connecting rod head out of the doorway.

Using a shackle and a wire rope, hook the
engine room crane on to the lifting attach-
ment mounted on the connecting rod head.

Remove tackle C.

Shift tackle D from the lifting attachment on
the connecting rod head to the lifting at-
tachment on the connecting rod foot.

Turn the engine until the crank is ‘pointing’
towards the doorway, while ‘following’ with
the engine rocom crane and tackles A and
D.

Remove tackle A. Using tackle D, carefully
lift the lower end of the connecting rod clear
of the bearing journal while, at the same
time, turning the crankthrow towards the ex-
haust side of the engine.

MN904-5.2 214 11

1.

Note!

Take care that the connecting rod does
not damage the crankpin bearing journal.

Using the engine room crane, lift the con-
necting rod out of the engine.

MN804-5-2 214 12

MNS04-5.2 214 13

13.

When referring to this page, please quote Procedure M30405 Edition 0236
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904-5.4 Connecting Rod HYUNDAI

MAN B&W

Mounting

MN$04-6.2 214 13

1. Equip the connecting rod with the same lift-
ing attachments as mentioned under dis-
mantling.

Apply clean lubricating oil to the crankpin
bearing shell and journal.

2. Lift the connecting rod carefully into the
crankcase by alternate use of the engine
room crane and the tackles attached to lift-
ing bracket D.

3. Hook the chain of tackle A on to the lifting
attachment on the connecting rod foot.

By alternate use of the engine room crane
and tackles A and D, carefully lower the

1 MNOD4-5.2 214 12

~—

connecting rod towards the crankpin bear-
ing journal while, at the same time, turning
the crankthrow until it ‘points’ towards the
connecting rod.

Note!

Take care that the connecting rod does
not damage the crankpin bearing journal.

4. When the end of the connecting rod rests
on the crankpin journal, hook the chain of
tackle C on to the lifting attachment on the
connecting rod foot.

Turn the crankthrow towards the exhaust
side of the engine while ‘following’ with the

engine room crane and tackles A, C and D.

MNOD4-5.2 214 11

When the head of the connecting rod is
close to the doorway, shift tackle D to the
lifting attachment on the connecting rod
head.

Remove the wire rope connected to the en-
gine room crane from the lifting attachment
on the connecting rod head.

Page 6 (9) When referring to this page, please quote Procedure M90405 Edition 0238




HYUNDAI Connecting Rod
MAN B&W Mounting

904-5.4

5. Turn the crankthrow to 90° before BDC |
while “following’ with the tackles.

Shift tackle A from the lower end fo the top
of the connecting rod.

Tighten up tackles A, C and D to turn the
connecting rod upwards.

Note!

Take care that the wire rope of tackie D
does not touch the crosshead bearing
journal.

MNE04-5.2 214 10

6. Mount a lifting attachment on the camshaft

side, upper end, of the connecting rod and

remove the wire guide from the doorway. 6.

Mount a tackle in bracket B and hook this
tackle on to the lifting attachment on the
camshaft side of the connecting rod head.

Remove the tackie in bracket D.

7. Lubricate the crosshead bearing journal
and the crosshead bearing shell with plenty
of clean lubricating oil.

Turn the crankthrow to TDC while *following’
with tackles A, B and C.

Remove the four supports from the cross-
head guides. Relieve tackles A, B and C

MNS04-5.2 214 09

from the lifting attachments on the connect-
ing rod. Remove all tackles from the con- 7.
necting rod.

R

e e e R ———— e ————————
gt gbeytogogtaplgfiagioytaylg g Srplpiupbe

MNS04-5.2 214 08
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Connecting Rod HYUNDAI
Mounting MAN B&W

MN9G4-5.4 214 08

8. Turn the crosshead downwards far enough
to enable access to the piston rod nuts.

Unscrew and remove the piston rod nuts.

Mount the lifting chains between the top of
the crankcase and the piston rod foot.

Remove all tackles and lifting attachments.

9. Turn the crankthrow to BDC. Mount the
studs on the connecting rod. Using the stud
setter, tighten the studs to the correct
torque, as stated in Data.

MNS04-5.2 214 06

e m——
N
ng
D04-52

Page 8 (9)
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HYUNDAI Connecting Rod 904-5.4
MAN B&wW Mounting

10. Mount the crosshead bearing cap. 10.
See Procedure 904-1.4.

Mount the piston rod on the crosshead.
See Procedure 904-1.4.

11. Turn the crankthrow to TDC, and mount the
crankpin bearing cap.
See Procedure 904-4.4.

12. Remove the tackles from the crank casing.

13. Remount the gallery floor plates.

MNS04-1.2217 03

NAS04-5.4 235 11
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HYUNDAI Connecting Rod and Crosshead Panel  Plate 90451-0146
MAN B&W .
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Plate 90451-0146

Connecting Rod and Crosshead Panel

I:f: ltem Description I:Ie: Item Description
011 | Tool panel

023 | Name plate

047 | Wire guide

059 | Lifting attchment - connecting rod
06C | Lifting tools - crosshead

072 | Chain for suspending piston

084 | Retaining tools telescope pipe
096 | Rubber cover for crosshead

106 | Rubber cover for crosshead

118 | Bracket - support of x-head

120 | Bracket - support of x-head

132 | Torque wrench offset tool

202 | Extension, cutting tool




HYUNDAI Connecting Rod - Hydraulic Tools Plate 90461-0071
MAN B&W

089

028

100 =
065 207 N
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Plate 90461-0071

Connecting Rod - Hydraulic Tools

I:qe(;r-r Item Description ’;ﬁ;’_‘ Item Description
028 Hydraulic jack, compiete

030 Support

041 Tommy bar

053 Sealing ring with back-up ring

065 Sealing ring with back-up ring

077 Tommy bar

089 Spanner

100 Stud setter

207 Hydraulic toolset, complete




HYUNDAI Connecting Rod - Tools Plate 90462-0032
MAN B&W

011
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Plate 90462-0032

Connecting Rod - Tools

|
! Item
| No.

item Description

Item
No.

Item Description

011

Lifting tool for crankpin shell




HYUNDAI Crosshead - Hydraulic Tools Plate 90464-0009
MAN B&W :

024

P91351

024 036

L — 4
H

107
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Plate 90464-0009 Crosshead - Hydraulic Tools
ltem - ltem o
No. ltem Description _ No. Item Description

024 Hydrauiic jack, complete
036 Support

048 Tommy bar

050 O-ring with back-up ring
061 O-ring with back-up ring
085 Spanner

107 Stud setter

203 Hydraulic toolset, complete




HYUNDAI
MAN B&W

Main Bearing
Data

105-2

SAFETY PRECAUTIONS For detailed sketch, see 900-2

KX X |I=x

Stopped engine

Shut off starting air supply — Al starfing air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

X | Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X { Engage turning gear

Shut off coocling water

Shut off fuel oil

¥ | Stop lubricating oil supply
Lock the turbocharger rotors

Data

Ref. Description Value Unit
D05-01 Main bearing, top clearance max. 0.70 mm
D05-02 Main bearing, top clearance min. 0.30 mm
D05-03 Main bearing cap 1627 kg
D05-04 Main bearing shell, upper 89 kg
D05-05 Main bearing shell, lower 95 kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Daia D10502 Edition 0074

Page 1 (2)




105-2 Main Bearing HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P30951 refers to chapter 909.

Plate item No. Description
P90451 047 Wire guide
P90551 040 Puliey for wire for main bearing
P90551 076 Lifting tool - main bearing cap
P80551 088 Dismantling tool, main bearing shell
PS0551 090 Mounting tool for bearing shell
P90551 123 Retaining tool for main bearing sheli
PO0551 159 Eye bolt
P90551 160 Wire
P90551 172 Mounting tocl, thin bearing shell
P20561 Main Bearing - Hydraulic Tool
Pa0562 Crankshatft - Tools
Po0571 Main Bearing Shell - Tools
PO0572 Main Bearing - Measuring Tools
P91351 010 Hydraulic pump, pneumatically operated
P91351 022 Hydraulic pump, hand operated
P91351 046 Hose with unions (1500 mm}, complete
P91351 058 Hose with unions (3000 mm), complete
P91351 117 5-way distributor block, complete
P91351 166 Angle union
P91356 Lifting Tools, Etc.
P91366 048 Autolog, measuring tool for crankshaft
P91366 057 Feeler gauge
P91366 1501/02 | Dial gauge and stand tool
P91368 Working Platforms

Page 2 (2) When referring to this page, please quote Data D10502 Edition 0074




MAN B&w

HYUNDAI Main Bearing 905-2.1
Checking

General

The condition of the main bearings can be
checked by:

» Deflection readings

+ Visual checking

= Edge checking and

* Measuring of top clearance.
Crankshaft deflection readings

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 compari-
son purposes, always be made under nearly
the same temperature and load conditions.

1. Place a dial gauge axially in the crank throw
opposite the crankpin, as illustrated on the
sketch. The correct mounting position is
marked with punch marks on the crank
throw. See also Chapter 708 in Volume |I.

2. “Closing” of the crank throw (compression
of the gauge) is regarded as negative (=)
and “opening” as positive (+),

3. Set the dial gauge to zero at the B1 side
near BDC. Whilst turning clockwise, take

the readings when the throw passes the po-

sitions:

B1 (near bottom)
C (camshatit side)
T (top)

E . (exhaust side)
B2 (near bottom)

B = 1/2 (B2+B1)

M90502-0046C01

M90501-0208C02

“Negative” (-)

M80501-0204C03

Looking forward

B1

Cc

T

E

B2

Y% (B1+B2)=B
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905-2.1 Main Bearing HYUNDAI
Checking MAN B&W

4. 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 tangential pres-
sure on the turning wheel teeth. Otherwise,
this pressure may falsify the readings.

For evaluation of the crankshaft deflection
readings, see Volume |, QPERATION,
Chapter 708.

If the crankshaft deflection (alignment indi-
cator) is approaching the tolerance limits
(see Vol. I, OPERATION), the two adjacent
main bearings must be checked for wear.
See next page for checking of main bear-

ing.

M80502-0046C01

5. — O T if the bearings are found to be in good
order, please contact MAN B&W Diesel or
the engine manufacturer for checking of the
bedplate alignment.

As reference, use the “after seatrial” deflec-
tion table.

i The condition of the bearing can be checked as
: follows:
@ 5. Visually look for bearing metal fragments in
‘ the oil pan, and check the filters 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.

MS0501-0208C05

_General

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
bearing support.

Large, thick pieces will normally be found dur-
ing a crankcase inspection, and small, thin
pieces can enter the filter. A check of the bear- .
ing edges together with inspection of the crank-
case and the filter normally provides a good
indication of the bearing condition. '

Page 2 (19) When referring to this page, please quote Procedure M30502 Edition 0253




HYUNDAI Main Bearing 905-2.1
MAN B&W Checking

Checking the bearing edges 6.

6. Bearing edges can be checked with a “feel-
er’ that is able to follow the bearing 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 spct when using a strong
flashlight.

The No. 1 and the two aftmost main bear-
ings are more difficult to access on the
whole circumference on each side, but it is
often possible to bend the “feeler” to suit
the situation and thus reach as far round as
possible.

the edge

M90501-0208C06

<1.2 mm

Wire-feeler >0;zm 7-10 m
7. ﬁ ,

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 0
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 ap-
prox. 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 bend-
ing a hook or similar in the same direction Wire feeler
as the tip.

»

500-1000

Note!

The above dimensions of the “wire-
feeler” are guideline values and may
depend on the engine type as well as
individual, personal designs.

M90502-0252C08

vl
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905-2.1 . Main Bearing HYUNDAI
Checking MAN B&W

8. ' 8. If there is too large a difference in the
crankshaft deflection readings (autolog)
check the clearance in the individual bear-
ings.

Bearing clearance checks should also be
carried out during time-based overhauls,
surveys and during crankcase inspections.

MS0501-0208C08

If there is a suspicion of a damaged bear-
ing, it is recommended to edge check the
bearing, without opening up.

9. 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 at-
14 tempt 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 = 0.65 mm /
No go = 0.7 mm.

Check the feeler blades after measuring.

10. The clearance is measured at both the fore
and the aft part of the bearing.

M90501-0208C08
8

10. H

I Note!

t The bearing clearances for a new bear-
I ing stated in Data (see Data 105-2) are

| | ::[ for guidance purposes only.

MS0501-0208C10
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HYUNDAI Main Bearing
MAN B&W Checking

905-2.1

11. The difference between the actual clear-
ance measurement and the measurement
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 Volume |, Operation, Chapter 708.

For evaluation of the bearing, see Volume
I, Operation, Chapter 708.

If the bearing needs to be disassembled for
inspection, see procedure 905-2.2,

MO0502-0227C03

[ VOLUME T

When referring to this page, please quote Procedure M90502 Edition 0253
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905-2.2

Main Bearing HYUNDALI
Dismantling

MAN B&W

M90502-0238DH

Main bearings

Thrust bearing

M90502-0238D02
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MS0502-0238D03

Positioning the crankshaft

1.

Dismantling of main bearing.

The bearings are divided into two catego-
ries:

« The main bearings

+ The aftmost main bearing
often referred to as “Journal bearing”
{See Procedure 905-4).

Before any dismantling, check and write
down the main bearing top clearances and
crankshaft deflection readings for the cylin-
der unit concerned.

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.

Note!

Be sure that the crosshead for the neigh-
bouring cylinder is in a higher position
than for the cylinder you are working on,
otherwise it will be impossible to lift the
cap.

Page 6 (19}

When referring to this page, please quote Procedure M90502 Edition 0253



HYUNDAI Main Bearing 905-2.2
MAN B&W Dismantling

Qil pipes

4. Disconnect the lubricating oil pipe from the
main pipe.

Note!

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.
Note!

Some engine's have temperature sensors
fitted to the main, crosshead, and crank- A|

M90502-0238D04

o

pin bearings. These sensors must be
carefully handled to avoid damaging the
equipment.

NIRRT

|
SRRNRN

Mounting of tools and tackles

5. Mount pulley E above the bearing cap and
an eye bolt in the stop screw fitted in the
bottom of the opposite guideshoe.

Be sure that the eyeboli is tightened to full
contact.

M90502-0253005

6. Mount the wire guide as shown. Mount
tackles in the following positions:

6. B4
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
C

2 \

Q

% L

g
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905-2.2 Main Bearing HYUNDAI
Dismantling MAN B&W
7. | Loosening the nuts
13- .
" : 7. Before mounting, assemble and check the
— ] — @ , jacks as shown in Procedure 913-1.
<00 .
’%%%xx - 8. Assemble the main bearing hydraulic jacks
L on the bearing studs. Connect the hydraulic
] ump.
) pump
s
YK Loosen the nuts.
/
] Remove the hydraulic main bearing tools
S xxxxx:;‘" from the engine.
=2 e
o WRRRE L
§‘ Unscrew and remove the nuts from the
g main bearing studs.

M90502-0253D08

D13-02

Page 8 (19)
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HYUNDAI Main Bearing 905-2.2
MAN B&W Dismantling
9. For operation of the hydraulic tools, see 9. /
Procedure 913-1. - g13-1
Remove the hydraulic main bearing tools //
from the engine. -
Unscrew and remove the nuts from the ottt —
main bearing studs. x I
4
s
. . X
Removal of main bearing cap ?
10. Mount the main bearing lifting tool on the 2 s D13-02
main bearing cap g ":%%%%% o
X
Wind the longest of the free wire ropes |2 /
around pulley E as shown, and attach itto |2
tackle A from outside the door. 10
Notel
When tightening up the tackie, be sure
that the wire guide is positioned correctly
to protect the doorframe.,
Carefully lift the main bearing cap clear of
the studs.
11. Attach pult lift C to the short wire rope
across the lifting attachment. g
3 D05-03
By tightening pull lift G, and loosening tack- &
le A, pull the bearing cap clear of the cross- |2
head guides. =
11.

M9I0502-0249D15

When referring to this page, please quote Procedure M90502 Edition 0253
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905-2.2 Main Bearing HYUNDAI
Dismantling MAN B&W
12. 12. Attach tackle B to the shortest of the free
wire ropes.
By loosening tackle A and pull lift C, and at
the same time tightening tackle B, move the
bearing cap until it is hanging freely below
tackle B.
k ) Release tackle A and pull lift C, and wind
the long wire rope off pulley E.
C }
13. Attach tackle A to the short wire rope
@ / across the lifting tool, and lift the bearing
§ E cap out of the engine.
< L
2 Removal of upper bearing shell
=
14, Mount the bearing shell lifting tool on the
13. upper main bearing shell, pull the wire

TN
N

MB0502-0245017

14.

MO0502-0248D18

D05-04

around pulley E, as shown, and attach 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.

Page 10 (19)
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HYUNDAI Main Bearing 905-2.2
MAN B&W Dismantling

Removal of upper bearing shell

16. If the crankshaft is turned with the bearing
cap dismounted, use the two stops to pre-
vent the lower shell from being rolled out.

16. Place the crosspiece in the bedplate with
the ends resting on the cross girders, and
position the hydraulic jacks beneath 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

M90502-0238D24

bearings. 16 e oL
Note down the pressure for later reference. @

17. Check that there is min. 0.1 mm clearance
‘between journal and bearing sheil, or be-
tween bearing shell and main bearing sup- . = -

port, on both sides of the journal. / \

Note!

The feeler blade must be inserted mini-
mum 60 mm into the gap to pass the bore
relief in the bearing shell.

M90502-0238027
°

If the clearance is less than 0.1 mm, move
the crosspiece sideways until clearance is
obtained. Normally, adjustment needs to be 17
50-150 mm to the exhaust side (the side )
where the clearance is missing).

Note!

The lower shell must be lifted out to the
side with the most clearance, which is
normally the manoeuvre side.

Min. 60 mm

-

(A2

r
h

Ly

MS0502-0238D28
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905-2.2

Main Bearing HYUNDAI
Dismantling

MAN B&W

M90502-0238025

19.

Me0502-0238D26

18. If re-positioning of the crosspiece does not

ensure a vertical lift, place a 5-tonne jack
between the side wali and the crank throw,
to correct the journal position in this way.

If it is available, note down the pressure ap-
plied to the jack. This data is used to en-
sure that the crankshaft is in the same
position when the new bearing is installed.

Note!

it is recommended that the crankshaft lift-
ing tool is only removed if it is urgently
necessary and then only after the main
bearing shell has been reinstalled.

19. Dismount the locking screws.

Place the dismantling tool on top of the low-
er bearing shell. Make sure that the flap on
the dismantling tool enters the oil groove in
the bearing shell.

Page 12 (19)
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MAN B&W

HYUNDALI Main Bearing
' Dismantling

905-2.2

20. Pull the lower shell around and up until it
lies over the main bearing journal. Never
use a tackle larger than 0.5 tonne.

Note!

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.

21. Take the lower shell out of the engine in the
same way as the upper shell, using the lift-
ing tool.

M90502-0236D27

- 20.

M90502-0253021

D05-05

When referring to this page, please quote Procedure M90502 Edition 3253
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905-2.3

Main Bearing HYUNDAI
Overhaul

MAN B&W

MS50502-0252001

Clean and inspect the bearing shells. It is
recommended that the main bearing 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 re-
installed.

See Instruction book, Volume |,

Chapter 708.

For advice on replacing individual bearing
shells, it is recommended to contact MAN
B&W Diesel A/S or the engine builder.

Before remounting:

« Check the bearing support for damage
and burrs. If damage is found, contact
MAN B&W Diesel 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.

Page 14 (19)
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HYUNDAI
MAN B&W

Main Bearing
Mounting

905-2.4

. Mounting of bearing shells

1.

Using the bearing shell lifting tool, the pui-
leys and tackles, lift the lower bearing shell
into the crankcase until it is hanging above
the crankshaft journal.

Place the dismantling tools for the bearing
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 support.

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 fall-

ing.

MB0502-0253M01

Note!

The bearing shell should always be
mounted in the same side as it was dis-
mounted.

To ensure that the shell is correctly mount-

‘ed, check that the distance from the main

bearing support to the shell is equal in both
sides. : '

Remove the guide tool when the lower
bearing shell has been mounted.

Mount the locking screws in the bearing
support.

Lower the crankshaft and remove the hy-
draulic jacks and the crosspiece from below
the crankshaft.

Wi'pe the contact surfaces between the up-
per and the lower bearing shells clean with
a non-fluffy piece of cloth.

M90502-0249M02

M80502-0252M03

When referring to this page, please quote Procedure M30502 Edition 0253
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905-2.4

Main Bearing
Mounting

HYUNDAI
MAN B&W

MI0502-0252M04

M80502-0252M05

4. Land the upper bearing shell on the main

journal in the same way as the lower bear-
ing shell.

Make sure that none of the edges of the up-
per bearing shell are resting on the edge of
the bearing support.

If necessary, place the special tool 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 contact surfac-
es.

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 Procedure 905-2.2, step 17.

Page 16 (19)
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HYUNDAI Main Bearing 905-2.4
MAN B&W Mounting

6. Using pulley E mounted above the bearing 6a.
and the pull lift mounted below the opposite
guideshoe, move the bearing cap into posi-
tion vertically above the bearing journal in
the reverse order to dismantling.

See Procedure 905-2.2, steps 16-14.

Note!

Be sure that it is the longest wire rope
that is pulled around pulley E below the
webplate.

7. 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 immediately felt.

M30602-0238002
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MOO502-0249M07
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905-2.4 Main Bearing HYUNDAI
Mounting MAN B&W
8.

Ma0502-0238M09

Note!

Be sure that the cap lands correctly and
that the guide pin in the assembly sur-
face enters the hole in the bearing cap.

9. Remove the bearing cap lifting tool.

Screw the nuts on to the main bearing
studs.

Using a tommy bar, tighten the nuts on both
sides of the bearing cap.

Tightening of hydraulic nuts

10. Mount the hydraulic jack nuts on the studs.
See Procedure 905-2.2, step 7-13.

For operation of the hydraulic tools, see
Procedure 913-1.
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HYUNDAI Main Bearing 905-2.4
MAN B&W Mounting
11.

Note!

Before removing the hydraulic jacks,
check the top clearance between the
upper bearing shell and the journal.

12. Remove all tools from the engine.

Note!

behind.

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

13. Mount the lubricating oil pipe on the main

bearing cap,

11. | ‘[

i

M90502-0253M 11

12.

M30502-0238M1i4

13.

M30502-0252M13
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HYUNDAI Thrust Bearing 105-3
MAN B&WwW
Data
SAFETY PRECAUTIONS For detaifed sketch, see 900-2 |
X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve '
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Nof ME engines
X | Shut off control air supply
Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off coo'ling water
Shut off fuel ol
X | Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
D05-06 Thrust bearing segment 151 kg
D05-07 Segment stopper 115 | kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10503 Edition 0065
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105-3

Thrust Bearing
Data

HYUNDAI
MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description

PO0551 100 Tool for turning out segments
P91351 10 Hydraulic pump, pneumatically operated
P21351 46 Hose with unions (1500 mm), complete
P91351 58 Hose with unions (3000 mm), complete
P91351 105 3-way distributor block, complete
P91356 Lifting Tools, Etc. '

Page 2 (2)
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HYUNDAI Thrust Bearing 905-3.1
MAN B&W Checking

The clearance in the thrust bearing was mea-
sured during testbed trials of the engine and
noted down in the 'Adjustment Sheet’ which is
inserted at the front of Volume |, OPERATION.

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 below the thrust bearing.

1. To measure the wear in the thrust bearing,
it is necessary to dismount the foremost
segment stopper.

For dismantling the segment stopper, see
Procedure 905-3.2.

MO0503-0045M02

A wear groove of 1 mm is positioned in the 2.
uppermost thrust segment. (The segment
with thermometers).

2, To measure the wear, the thrust segment
has to be pressed against the thrust cam,
to eliminate any gap, i.e. by using a suit-
able 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 over-
hauled.

3. Note down the wear for later reference.

M90503-0224C02
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905-3.2

Thrust Bearing HYUNDAI
Dismantling

MAN B&W

M90503-0243001

ro

M90503-0243D02

1.

Remove the end cover of the engine.

Remove the iub. oil pipe from the aftmost
main bearing shell.

Remove the lub. oil pipe above the thrust
segments.

Remove the protective shield from the seg-
ment stoppers.

Loosen and remove the nuts from the seg-
ment stoppers.

For operation of the hydraulic jacks, see
Procedure 913-1.

Screw an eye bolt into the stoppers that
are to be removed.

Suspend a tackle above each stopper and
hook the tackle on to the eye bolt.

Remove the stoppers from the chain drive
above the thrust segments (AHEAD or
ASTERN) that are to be taken out.

Page 2 (5)
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HYUNDAI Thrust Bearing 905-3.2
MAN B&W Dismantling

3. Suspend a tackle from the chain tightener
bracket above the segments which are to | 3-
be removed.

For turning-up the thrust segments, mount
the segment tool on the chainwheel.

4, 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 Procedure 905-3.4.

Note!

Never remove more than one segment at
a time

MS0503-0243003
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905-3.4 Thrust Bearing HYUNDAI

Mounting 7 MAN B&W
1. Suspend a tackle from the crossbar above
1. ‘ H; : the segments which are to be mounted.
[ D05-06

] Mount the segment tool on the chainwheel.

Land the segment on the journal and re-
move the eye bolt from the segment.

Carefully slide the segment on to the seg-
ment tool. Turn the engine to dismantle the
next segment. See Procedure 905-3.2.

2. After the last segment has been mounted,
turn the segment tool up and dismount it.

M90503-0243M01

M90503-0243M02

(5) . When referring to this page, please quote Procedure M90503 Edition 0244
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HYUNDAI Thrust Bearing 905-3.4
MAN B&W Mounting

3. Mount the segment stoppers.

Mount the hydraulic Jjacks and tighten the
nuts on the stoppers. See Data.

4. Mount the protective shield.

Mount the lub. oil pipe for the thrust seg-
ments.

Mount the lub. oil pipe for the aftmost main
bearing.

5. Mount the end cover.

MOC503-0243MD3

M20503-0243D01

When referring fo this page, please quote Procedure M90503 Edition 0244 Page 5 (5)




HYUNDA!
MAN B&W

Journal Bearing
Data

105-4

SAFETY PRECAUTIONS For detailed sketch, see 900-2

HKIX | XXX | X

>

Stopped engine

Shut off starting air supply = At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off cantrol air sugply

Shut off air supply to exhaust valve ~ Only with stopped lubricating oif pumps
Engage turning gear '

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger roters

Data
Ref. B Description Value Unit

DO05-11 Min. bearing elearance 0.65 | mm
D05-12 Max. bearing clearance 0.95 mm
D05-13 Journal bearing cap 1677 kg
D05-14 Upper bearing shell 89 | kg
D05-15 Lower bearing shell 95 kg
D05-16 End caver 560 kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, digmantling 2000 - 2400 bar

When referring to this page, please quote Data D1 6504 Edition 0039 Page 1(2)




105-4 Journal Bearing HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate item No. Description
P90551 088 Dismantling tool, main bearing shell
P90551 090 Mounting tool for bearing sheil
P30551 111 Lifting attachment
Pg0551 172 Mounting tool, thin bearing shell
P20561 Main Bearing - Hydraulic Tools
P20570 Thrust Shaft - Tools
PS0571 Main Bearing - Shell Tools
PS0572 Main Bearing - Measuring Tools
P91351 010 Hydraulic pump, pneumatically operated
P91351 046 Hose with unions (1500 mm), complete
P91351 058 Hose with unions (3000 mm), complete
P91356 Lifting Tools, Etc.

P91366 057 Feeler gauge

Page 2(2) . When referring to this page, please quote Data D10504 Edition 0039 .




HYUNDAI Journal Bearing
MAN B&W Checking

905-4.1

1. Check the journal bearing in the same way
as the remaining main bearings, see Proce-
dure 905-2.1.

2. Write down the journal bearing clearances.
3. Also check the journal bearing by visually

searching the area underneath the bearing
support for bearing material.

M80502-02380H

Aftmost main bearing (= Journal bearing)

Main bearings

Thrust bearing

. es
EARA
] o6 ct
AUTO- P
-
// L1
T I ey
/" /—"‘/
[ L 411
"1 /// L1
e # L 1" lanj2?l L1
1 0090 Ld1
o] ] ok g —
|
// ’—"// |
e 4141 |1
- //.——
o ® |1 ///
// ///
o & /// ///
L1 /—"/ I Sy
en T[] L
i J -
o
L
[
(=g
0
o
e d
o
e
o
o
['e3
(=1
L=z}
2 /
1 mm :SS
| H
S SN
8
L
@
o
o
¢
<
=
uw»
(=3
(=23
=

When referring to this page, please quote Procedure M90504 Edition 0228




905-4.2

Journal Bearing HYUNDAI
Dismantling

MAN B&W

M90504-0227D02

MO0504-0227D04
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Dismount the screws for the end cover.
Mount a %-ton tackle above the end cover.
Remove the end cover.

Disconnect the lubricating oil pipe from the
main pipe.

Remove the protective shield for the thrust
bearing. .
Turn the crank throw for the aftmost cylin-
der to horizontal position. Remove other
piping if necessary.

Loosen the bearing stud nuts, using the
hydraulic jacks

For operation of the hydraulic tools, see
Procedure 913-1.

Remove the hydraulic main bearing tools
from the engine

Unscrew and remove the nuts from the
bearing studs.

0
a¥]
w
o)
MY
—
(=]

)

When referring to this page, please quote Procedure MS0504 Edition 0228




HYUNDAI Journal Bearing
MAN B&W Dismantling

905-4.2

Note!

As piping may vary, the amount of pip-
ing necessary to be removed may also
vary.

6. Mount the lifting attachment on the journal
bearing cap, and lift the cap out of the en-
gine using the Y2-ton tackle.

Use a pult lift mounted on the opposite

webplate to guide the vertical lift.

7. Mount a tackle on the lifting beam on the
exhaust side engine gallery.

Lift the journal bearing cap out through the
cut-out in the engine wall in the exhaust
side.

8. Mount the lifting attachment on the upper
shell, and lift the shell out of the engine.

M90504-0227005

MS0504-0227D06

.

MS0504-0227D07

. 2

S 4| __-=D05-14
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905-4.2

. HYUNDAI
Jou{;pal Bt?aﬂng MAN B&W
ismantling

M90504-0227D08

8. Place the crosspiece under 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 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 adjacent
bearing.

9. Dismount the locking screws.
Place the dismantling tool on top of the

lower bearing shell. Make sure that the flap
on the dismantling tool enters the oil

—
=

M90502-0238026

groove in the bearing shell.

7 Pull the lower bearing shell round and up-
wards until it lies over the bearing journal.
Never use a tackle larger than Y-ton.

- Page 4 (9) B
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HYUNDAI Journal Bearing 905-4.2
MAN B&W Dismantling

11. Take the lower shell out of the engine in
the same way as.the upper. shell, i.e. using m. B 4
the lifting tool. f

M80504-0228011
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905-4.3 Journal Bearing HYUNDAI
Overhaul MAN B&W
1. Clean and inspect the bearing shells. It is

MO0502-0252001

recommended that the main bearing 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 Instruction book, Volume |,

Chapter 708.

For advice on replacing individual bearing
shells, it is recommended 1o contact MAN
B&W Diesel A/S or the engine builder.

Before remounting:

» Check the bearing support for damage
and burrs. If damage is found, contact
MAN B&W Diesel for advice.

« Make sure that all parts are clean, use
non-fluffy cloth to clean between journal
and bearing support.

+ Lubricate the bearing journal, the bear-
ing support and the back of the shell,
with main engine lubricating oil.

Page 6 (9)
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HYUNDAI Journal Bearing 905-4.4
MAN B&W Mounting

1. Lubricate the journal, the lower bearing
shell and the bearing support. with clean | 1- B I \

oil. /

Using the bearing shell lifting tool, lift the t
lower bearing shell into the crankcase and
land it on the crankshaft journal.

2. Position the guide tool for the lower bear- I -
ing shell on the bearing support. Remove o ,'%

5
the lifting tool from the bearing shell. | I

Lubricate the journal, the lower bearing
shell and the bearing support with clean
oil.

Place the lower bearing shell on the journal
and push it down by hand.

M90504-0228D11
\
]

i —

r

To ensure that the shell is correctly
mounted, check that the distance from the
bearing support to the shell is equal in
both sides.

3. Remove the guide tool when the lower
bearing shell has been mounted.

Mount the locking screws in the bearing
support.

Lower the crankshaft and remove the hy-
draulic jacks and the crosspiece from un-
der the crankshaft.

M90504-0227M02

Wipe the contact surfaces between the up-
per and the lower bearing shells clean with
a non-fluffy piece of cloth.

Wa0504-0227M03
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905-4.4 Journal Bearing HYUNDAI
Mounting MAN B&W

4. Land the upper bearing sheil on the main
journal in the same way as the lower bear-
ing shell.

Make sure that none of the edges of the
upper bearing shell are resting on the edge
of the bearing support.

If necessary, place the special tool 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 contact sur-
faces,

M80504-0227M04

5. Mount the lifting tool on the bearing cap.
Using the lifting tool and the tackles, lift the
bearing cap into the crank casing in re-
verse order to dismantling.

See Procedure 905-4, steps 5 and 6.

Note!

Be sure that the cap lands correctly and
that the guide pin in the assembly sur-
face enters the hole in the bearing cap.

7. Mount the nuts, the spacer rings, the hy-
draulic jacks, and tighten the nuts.
See Data.

For operation of the hydraulic tools,
see Procedure 913-1.

M90502-0255MD5

M90502-0253D08
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HYUNDAI Journal Bearing 905-4.4
MAN B&W Mounting
8 Note! 8. T +

Before removing the hydraulic jacks,
check the top clearance between the
upper bearing shell and the journal. DO05-11

D05-12

9. Remove all tools from the engine.

Notel

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

10. Mount all disassembled piping, and mount
the end cover.

M90504-0227M08

©

M90502-0238M14

—_—

0.

M90502-0252M13
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HYUNDAI
MAN B&W

—.‘

Axial Vibration Damper 105-5
Data

SAFETY PRECAUTIONS For detailed sketch, see 900-2

XX [ XX |xX|x

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Mot ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating ofl pumps
X | Engage turning gear

Shut off cooling water

Shut off fuet oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

Data
Ref. Description: Value Unit

D05-18 Inner studs, screwing-in torque ‘ 140-180 Nm
D05-22 Outer studs, screwing-in torque 140-180 | Nm
D05-24 Horizontal screws, tightening torque/angle 100/42 Nm/®
D05-25 Damper housing, upper part 1840 kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10505 Edition 0055 Page 1(2)




105-5 Axial Vibration Damper HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate item No. Description
P90262 Hydraulic jack for piston rod
Pa0551 111 Lifting attachment '
P90551 196 Tightening template A.V.D.
P20551 206 Crowfoot spanner
P21351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions (1500 mm), complete
P91351 58 Hose with unions (3000 mm), complete
PO1351 105 3-way distributor block, complete
P91356 Lifting Tools, Etc.
P91359 Torque Spanners
P91366 61 Slide caliper

Page 2/(2) When referring fo this page, please quote Data D10505 Edition 0055




S

HYUNDAI Axial Vibration Damper 905-5.1
MAN B&W Checking

For checking the effectiveness of the axial vi-
bration damper, it is necessary to measure the 1. -
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 proce-
dure describes three different systems:

A: Electronic, with-Axial Vibration Monitor

B. Mechanical, with angle encoder fore.

A: Electronic, with Axial Vibration Monitor

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

M90505-0223C01

1. Concerning overhaul and setting of the
electronic device, refer to makers instruc-
tions and Volume I Operation, Chapter
701,

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 Volume {, Operation, Chapter 701.

If the peak-to-peak value exceeds the Nor-
mal Service Value, it is necessary to over-
haul the axial vibration damper, see Proce-
dure 905-5.2.

‘When referring to this page, please quote Procedure MS0505 Edition 0230 Page 1 {6}




905-5.1 Axial Vibration Damper HYUNDAI
Checking MAN B&W

B: Méchanical, with angle encoder fore
1. Stop the engine.

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

2. 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.

M90505-0230C02

Note!

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

M20505-0230C03
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HYUNDAI Axial Vibration Damper
MAN B&W Checking

905-5.1

Start the engine, and let the speed rise to the
number of revolutions at which the measure-
ment is to be taken. (Preferably 90% and
100% of MCR))

When measuring, press the measuring 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 pa-
per 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 Volume
I, Operation, Chapter 701, 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,
517 can be calculated as follows:

81 = ==
) 53

if a non-standard tool is used, S1 can be cal-
culated as follows:

5 =52x I—
L'.

If the peak-to-peak value exceeds the Normal
Service Value, it is necessary to overhaul the
axial vibration damper, see Procedure 905-5.2.

M80505-0229C04

b

M8a0505-0229C10
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20982 ial Vibrati HYUNDAI
Axial Vibration Damper
Dismantling MAN B&W

1. Dismantling of the axial vibration damper is
carried out from cyl. No. 1.

Disconnect and remove the oil pipes from
[ the foremost bearing cap and the axial vi-
= bration damper housing.

Loosen and remove the No. 1 main bearing
ﬁ cap. See Procedure 905-2.2.
=

Note!

Before working on top of the main bear-
ing shell, be sure that the open bearing
is well protected, i.e. by use of clean
rags.

M90505-0230001

L.oosen and remove the nuts and screws
from the damper housing upper part.

™
B
w._‘@,a

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

Mount the lifting tool on the upper part of
the damper.

Engines with chainbox fore:
Mount a tackle in the bracket above the
axial vibration damper inside the chain box.

Engines without chainbox fore:

Mount a tackle below the fore end plat-
form, and dismount the cover on the lifting
hole above the axial vibration damper.

M90505-0230D02

3. By means of a tackle and wire rope, sepa-
rate and raise the upper part of the damper
housing.

Note!

Before working below the suspended
upper part, secure the upper part e.g. by
mounting two of the vertical screws in
the upper threaded holes.

MS0505-0230003
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HYUNDAI Axial Vibration Damper 905-5.3
MAN B&W Overhaul |

1. Dismantle and remove the springs from the
oil sealing rings. 1.

Remove the oil sealing rings.

Note!

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

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

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

M80595-0230001

2. Mount all the upper halves of the oil seal-
ing rings in such a way that the clearance
at both the joints on each oil sealing ring is
the same.

P—

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

Note!

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

M80505-0229002
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HYUNDAI Axial Vibration Damper ' 905-5.4
[MAN B&W Mounting

1. Remove the screws securing the upper
part of the damper housing.

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 en-
~ tered the guide pin holes.

2. If the studs have been reroved, re-mount
them at this stage.
For screwing-in torque, see Data.

M80505-0230M01

Remove the lifting tools.

Mount the horizontal screws, without tight-
ening.

Mount the nuts on the vertical studs, and
tighten them two by two, using the hydrau-
lic jacks. For operation of the hydraulic
tools, see Procedure 913-1,

Tighten the horizontal screws, see Data.

Mount and tighten the main bearing cap.
See Procedure 905-2.4.

Note!

ME0505-0230M02

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

Mount the lubricating oil pipes for damper
and main bearing.

Engines without chainbox fore:
Mount the cover for the lifting hole above
the axial vibration damper.

Notel

After overhaul of the axial vibration
damper, it is recommended to check the
axial vibrations. See Procedure 905-3.1.

When referring to this page, please quote Procedure M90505 Edition 0230 Page 6 (6)




Plate

HYUNDAL Crankshaft, Thrust Shaft, Main Bearing, Etc. -
MAN B&W Panel 90551-0235
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Plate

Crankshaft, Thrust Shaft, Main Bearing, Etc. -

90551-0235 Panel

ltem - ltem P
No. Item Description No. [tem Description
015 Panel for tools

027 | Name plate

040 | Wire puliey for main bearing

076 | Lifting tool for main bearing cap

088 | Dismantling tool for main bearing shell

090 | Mounting tool for thin bearing shell

100 | Tool for turning out segments

111 | Lifting attachment

123 | Retaining tool for main bearing shell

135 | Lifting tool for relief valve

147 | Eye bolt

160 | Wire

172 | Mounting tool for thin bearing shell

196 | Tightening template for A.V.D.

206 | Crowfoot wrench head




HYUNDAI
MAN B&W

Main Bearing - Hydraulic Tools

Plate 90561-0089
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Plate 90561-0089

Main Bearing - Hydraulic Tools

'rtqe:_‘ Item Description 'E:.‘ Item Description
021 Jack-hydraulic, complete
033 Jack-hydraulic, complete
045 Support

057 Sealing ring with back-up ring
069 Sealing rihg with back-up ring
070 Sealing ring with back-up ring
082 Sealing ring with back-up ring
094 Coupling

104 Tommy bar

116 Tommy bar

128 Spanner

130 Handle, complete

141 Stud setter

153 Instruction plate

200 Hydraulic tool set, complete




HYUNDAI Crankshaft - Tools Plate 90562-0121
MAN B&W

When referring to this page, please quote Plate 90562 Edition 0121




Plate 90562-0121 Crankshaft - Tools

Item
No.

Item

Item Description No.

ltem Description

064 Lifting tool for crankshaft




HYUNDAI ' Thrust Shaft - Tools Plate 90570-0001
MAN B&W

When referring to this page, please quote Plate 90570 Edition 0001




Plate 90570-0001 Thrust Shaft - Tools

ftem
No.

Kem

Item Description
No.

Item Description

019 Lifting tool for thrust shaft




HYUNDAI Main Bearing Shell - Tools Plate 90571-0001
MAN B&W

When referring fo this page, please quote Plate 90571 Edition 0001



Plate 90571-0001 Main Bearing Shell - Tools

Item Item

No. Item Description No. Item Description

014 Lifting tool for main bearing shell




HYUNDAI
MAN B&W

Main Bearing - Measuring Tools

Plate 90572-0001

Ttem ize
(mm)
069 |0.05
070 |0.10
082 |0.15
094 |0.20
104 |0.25
116 {0.30
128 {0.35
141 [0.40
153 |0.45
165 |0.50
177 |0.55
189 |0.60
190 |G.65
200 |0.70
212 {0.75
224 |0.80
236 10.86
248 {0.90
261 {0.95
273 {0.100
285 [0.105

045

When referring fo this page, pi’éase quote Plate 90572 Edition 0001




Plate 90572-0001

Main Bearing - Measuring Tools

Ilt“e:‘ Item Description ';ﬁ:‘ Item Description
021 Feeler gauge set

033 Feeler gauge set

045 Fesler gauge set

069 Feeler gauge

070 Feeler gauge

082 Feeler gauge

094 Feeler gauge

104 Feeler gauge

116 Feeler gauge

128 Feeler gauge

141 Feeler gauge

153 Feeler gauge

165 Feeler gauge

177 Feeler gauge

189 Feeler gauge

190 Feeler gauge

200 Feeler gauge

212 Feeler gauge

224 Feeler gauge

236 | Feeler gauge

248 | Feeler gauge

261 Feeler gauge -

273 Feeler gauge

285 Feeler gauge

332 Spare tip for feeler gauge
344 Spare tip for feeler gauge
356 Spare tip for feeler gauge
368 Spare tip for feeler gauge
381 Spare tip for feeler gauge
393 Spare tip for feeler gauge
403 Spare tip for feeler gauge
415 Spare tip for feeler gauge
427 Spare tip for feeler gauge
439 Spare tip for feeler gauge
440 Spare tip for feeler gauge
452 Spare tip for feeler gauge
464 Spare tip for feeler gauge
476 Spare tip for feeler gauge
488 Spare tip for feeler gauge
511 Spare tip for feeler gauge
523 Spare tip for feeler gauge
535 | Spare tip for feeler gauge
547 Spare tip for feeler gauge
559 Spare tip for feeler gauge
560 | Spare tip for feeler gauge




HYUNDAI Chains 106-1
MAN B&W
Data

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME-engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped fubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

KX (XX XX |x]Xx

Data
Ref. Description- Vaiue Unit
D06-18 Teeth on chain wheel, max. wear 4 mm
D06-19 Original length (chain pitch x 10 links) . 1143 | mm
D06-20 10 links measurements + 1% of a tensioned chain = scrapping of

chain 1164.4 mm

When referring to this page, please quote Data D10601 Edition 0051 - Page1(2)




106-1 Chains : HYUNDAI
" h . MAN B&W
ata :

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909,

Piate lfem No. Description
Pa0651 70 Chain assembling tool

P20651 81 | Chaindisassembling tool

Page 2 (2) | When referring to this page, please quote Data D10601 Edition 0051



HYUNDAI Chains 906-1.1

2. Inspect lube oil pipes for damage, and

3. Examine the rubber track of the guideways

MAN B&W Checking

Carry out the inspection as follows:
1. Make a general inspection for loose bolts

and screws,

check jet nozzles for possible stoppages or
deformations.

for cracks or other damage. D06-18

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

4. GCheck the teeth of the chain wheels. If ab-
normal wear is found, take a measurement
{see Data).

M80601-0245C02

Measurements are best taken by placing a
short straight-edge over the straight part
of the chain wheel and then measuring the
distance D06-18.

When referring to this page, please quote Procedure M90601 Edition 0248 ' . Pagé 1(6)




906-1.1 Chains HYUNDAI
Checking. _ MAN B&W

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

Draw two rulers on the drawing.

For assessing the wear profile, contact
MAN Diesel.

0 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.

10 Scale 1:1 '
' 6. The chains for the camshaft drive are

10 matched together to ensure an even load

0 o
l Lt | 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.

M90601-0244C05

Example:

No. 1 order,

840520 1A

840520 1B

(840520 2C, 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 consid-
ered.

It is recommended that each single link is
checked.

Page 2 (6) When referring to this page, please quote Procedure M30601 Edition 00248



HYUNDAI Chains 906-1.1
MAN B&W Checking

7. Gheck chain wear by measuring the length
of 10 chain links. Use two master squares 7.
and a steel measuring tape as shown on
the sketch. Compare the result with the
value given in Data.

if necessary, adjust the chain tightener.
See Procedure 906-2.3.

M30601-0245C07

i When referring to this page, please quote Procedure M90601 Edition 0248 Page 3 (6)




Chains HYUNDAI
Dismantling MAN B&W

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 Procedure 906-1.1.

Note!

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.

1. Remove the tension on the chain by loos-
ening the chain tightener.

V)

{, 8264 N (See Procedure 906-2.3).
[ S\
2 f¢_, \S}ﬁ; Turn the engine until the slack part of the
2 LT g | chain, with the chain link that is to be dis-
z VY 8@\ Iy assembled, is in a favourable position for
g ~ 6@% . the work. If the engine is equipped with
=

balanceweights, continue the turning until
the balanceweights are hanging verticaily
downwards, as shown in the sketch.

2. 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.

Notel

If the chain is to be completely removed,
contact MAN Diesel for further informa-
tion.

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

M90601-0238002

Page 4 (6) When referring to this page, please quote Procedure M9060T Edition 00248



HYUNDAI Chains 906-1.2
MAN B&W Dismantling

3. Place the chain bursting tooi over the outer 3
chain link, and dismantle the link by alter- =
nately tightening the screws on the tool.

o«
a
g
2
a
g
=2

When referring to this page, please quote Procedure M30601 Edition 0248 Page 5 (6)



Chains
Mounting

HYUNDAI
MAN B&W

M90601-0238M01

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 compression 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 906-2.3).

Page 6 (6)
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HYUNDAI Chain Tightener
MAN B&W Data

106-2

SAFETY PRECAUTIONS For detailed sketfch, see 900-2

Stopped engine .

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage furning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

KIX| XXX

>

Data
Ref. Description Value Unit
D13-01 Hydraulic pressure, mounting _ 2200 | bar
D13-02 Hydraulic pressure, dismantling 2000-2400 | bar
When referring to this page, please quote Data D10602 Edition 0058 Page 1(2)



106-2

Chain Tightener : HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. Description
P91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions {1500 mm), complete
P91351 58 Hose with unicns (3000 mm), complete
P91351 105 3-way distributor block, complete
P20671 Hydr. Tools, Chain Tightener
Page 2 (2) When referring io this page, please quote Data D10602 Edition 0058



HYUNDAI _ Chain Tightener 906-2.3
MAN B&W Adjustment
F{emove the chain tightener cover. 1 5 D
1. Turn the engine in the clockwise direction E
to get the slack part of the chain to the 0 It
tightening wheel. Continue turning until the {

flyweights are hanging almost vertically
downwards, see the skeich.

2. Mount the tightening tool studs B in the QU
threaded holes in the tightener wheel shaft. e
This is done through the opening in the i
supports on the guide bar C.

|
K
Ry

SV
NP

L LC

3. Loosen the hydraulic nut A on the fore side
of the chain tightener wheel.
For operation of the hydraulic tools, see
Procedure 913-1.

M30602-0249001

4. Mount the chain tightener tool hydraulic
jacks on the studs € and tighten both si- 2,
multaneously to the value stated in Data
D13-01.

Use the hand operated hydraulic pump for
this operation. .

5. Tighten the hydraulic nut A to the value
stated in data D13-01. Use the hydraulic
pump for this operation.

6. Loosen the hydraulic chain tightener tools
and remove the toocls from the engine.

M80602-0249004

When referring to this page, please quote Procedure M30602 Edition 0249 Page 1 (1)



HXUNDAl Moment Compensator 106-5
N B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
-X | Stopped engine
X | Shut off starting air supply — Af starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply — Not ME engines
X | Shut off control air supply
Shut off air suppiy to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cocling water
Shat off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000-2400 | bar

When referring to this page, please quote Data 10605 Edition 0032

Page 1(2)



106-5 | Moment Compensator HYUNDAI
: Data MAN B&W

The task-specific tools used in this procedure are.shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. : Description

PO0671 Hydraulic tools - chain tightener

Page 2 (2) ' ‘ When referring to this page, please quote Data 010605 Edition 0032



MAN B&W

HYUNDAI Moment Compensator
Checking

906-5.1

If dismantling has been necessary, the fly-
weights must be assembled in the correct

- position in relation to the engine crankshaft. In-
correctly mounted flyweights can cause (heavy)
vibrations of the engine.

Note!

The following applies to a clockwise-ro-

tating engine
Aftmost 2nd Opder Moment Compensator

Turn the crankthrow of cylinder No. 1 in the
ahead direction to the position shown in the
figures for 4, 5, 6-cylinder engines, respec-
tively,

Check that the flyweights peoint vertically down-
wards (max. deviation one-half chainwheel
tooth pitch).

Turn the camshaft relative te the crankshaft in
accordance with the ‘valve epening diagram’,
and then mount the chain,

Tighten the chain in acgordance with the in-
struction.

See Procedure 906-2.3,

Turn the crankthrow of gylinder No. 1 in the
ahead direction to TDC and earry out fine ad-
justment of the camshaft.

Foremost 2nd Order Mement Compensator

Turn the crankthrow ef cylinder No. 1 in the
ahead direction to the position shown in the
figures for 4, 5, 6-gylinder engines, respec-
tively. : '

Check that the flyweights point verticaily down-
wards {max. deviation one-half chainwhesl
tooth pitch} and then mount the chain.

Tighten the chain in accordance with the in-
struction.
See Procedure 906-8.3.

M390605-0227C01

Note!

For an antielockwise-rotating engine,
the degrees mentioned in the respective
figures must be before tdc, not after
tde.

When referring to this page, please quote Procedure M90605 Edition 0227
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906-5.3 o Moment Compensator HYUNDAI
Adjustment MAN B&W

1. At the front of the engine, open the fore-

1. %  most door on the exhaust side of the en-
, \ gine and remove the cover to the chain
= tightener nuts.

Remove the access cover and the two hex-
agon screws from the top cover.

2. When tightening the chain, bring the two .
flyweights to a vertical downward position.

3. Mount the chain tightening too! with the hy-
draulic nut through the two holes in the top
cover. Tighten the hydraulic nut by hand.

M90605-0224001

M80605-0223002

M20605-0224C03

Page 2 (4) When referring to this page, please quote Procedure MS0605 Edition 0227



HYUNDAI Moment Compensator 906-5.3
MAN B&W

Adjustment

4. Loosen the hydraulic nuts on the chain
tightener. Use one hydraulic jack from the
crosshead bearing.

For use of hydraulic tools, see Procedure
913-1.

5. Tighten the hydraulic nuts on the chain
tightening tool.
For correct tightening pressure, see Data.

6. Tighten the hydraulic nuts on the chain
tightener, one at a time. See Data.

MI0605-0224004

M20605-0224005

M80805-0224008

When referring to this page, please quote Procedure MS0605 Edition 0227 -  Page 3 (4)



Moment Compehsator HYUNDAI
Adjustment MAN B&W

7. Loosen the hydraulic nuts on the chain
-tightening tool.

Remove the hydraulic tools and the chain
tightening tool from the engine.

8. Mount the cover to the chain tightener nuts
and close the door to the moment com-
pensator. '

Mount the access cover and the two hexa-
gon screws on the top cover.

M80605-0224007

M80605-0224008

Page 4 {4) ' When referring fo this page, please quote Procedure MS0605 Edition 0227




HYUNDAI Gear Drive
MAN B&W
Data

106-20

SAFETY PRECAUTIONS For detailed skefch, see 900-2

Stopped engine
Shut off starting air supply — At starting air receiver

Block the main starting vaive

Shut off starting air distributor/distributing system supply

Shut off safety air supply — Not ME engines
Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubriating oil pumps

HKEX [ XXX X[ x|

Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

X | Shut down hydraulic power supply

Data

Ref. Description

Value

Unit

When referring to this page, please quote Data D10620 Edition 0002

Page 1 (2)



106-20

Gear Drive
mMANMN
Data - BawW

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate

item No.

Description

P91356

Lifting Tools, Etc.

Page 2 (2)
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HYUNDAI Gear Drive
MAN B&W _ Checking

906-20.1

1. Remove the covers on the exhaust and
rear side of the chain drive.

Carry out a visual inspection of the gear
wheels.

2. Check that there are no signs of abnor-
mal wear on the contact faces of the gear
wheel teeth. '

3. Check that there are no particles of bearing
material on the horizontal surfaces below
the bearings.

M90620-0207C01

N

M30620-0206C02

@

M90620-0207C03

When referring to this page, please quote Procedure MS0620 Edition 0207
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906-20.1 Gear Drive HYUNDAI
Checking MAN _B&W

4. Mount the covers on the exhaust and rear
sicde of the chain drive.

M90620-0207C04

Page2{2) ' When referring to this page, please quote Procedure M90620 Edition 0207




ulic Pumps 106-21
MAN B&W v P
Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine ‘
X | Shut off starting air supply - At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply - Not ME engines
X | Shut off control air supply
Shut off air supply to exhaust valve - Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
X | Shut down hydrauic power supply
Data
Ref. : Description Value Unit
D06-206 Hydraulic pump 100 | kg
D06-210 Internal drive shaft 16 | kg
When referring to this page; please quote Data D10621 Edfﬁon 0020 Page 7 (2}




HYUNDAI
MAN B&W

Hydraulic Pumps
Data

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. . : Description
P91356 Lifting tools, etc.
P91359 Torque spanners
P91366 * | Instruments

Page 2 (2} When referring to this page, please quote Data D10621 Edjition 0020



HYUNDAI ~ Hydraulic Pumps
MAN B&W Dismantling

906-21.2

Check that startup and booster pumps are
stopped before any part of the hydraulic sys- 1.
tem is disassembled.

Note!

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

1. Open the covers enclosing the hydraulic
pumps.

2. Mount a pressure gauge on the “minimess”
coupling No. 340. Check the pressure.

MI0621-0228D01

Open valve 315 to release the hydraulic

pressure from the system.

LA

Check on the pressure gauge that the sys-
tem is pressure free.

M90621-0224D02

When referring to this page, please quote Procedure MI0621 Edition 0228
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3. Close the suction valve for the pump con-

cerned.

valve and remove the electrical connection

4. Unscrew the shield protecting the solenoid
to the solenoid valves.

5. Unscrew the bolts from the flange on the

suction pipe.

Unscrew the bolts from the discharge pipe

and remove the pipe.

Remove the accumulator and the block

connected.

£008220-LZ906N

¥0082e0-12906W

5008220~ L2906\ |

When referring to fhfs page, please quote Procedure M90621 Edition 0228
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HYUNDAI | Hydraulic Pumps
MAN B&W : : Dismantling

806-21.2

6. Unscrew the servo oil pipes.

7. Suspend a tackle above the hydraulic
pump and put a strap around the pump.

Hook the tackle on to the strap and tighten
up.

Note!

The pump must be in balance when it is
lifted.

Unscrew the four nuts from the studs in the
end-flange.

8. Carefully pull out the pump and the internal
drive shaft. See Data.

MB0621-0228D06

For overhaul of the pUmp, send it to an au-
thorized MAN Diesel workshop. 7. @

The internal drive shaft also functions as 1
an overload protection. If it is necessary to
renew the drive shaft, contact MAN Diesel
for advice.

M80621-0228007

D06-206

M90621-0228008

When referring fo this page, please quote Procedure M90621 Edition 0228
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Hydraulic Pumps | ' HYUNDAI

906-21.3
Overhaul MAN B&W
] When the infernal drive shaft has been over-

M90621-0226001

loaded, it must be renewed.
1. Dismantle the hydraulic pump.

Remove the broken end of the internal
drive shaft.

Note!

Take care to catch all loose bits and
other parts.

2. Screw an appropriate screw into thread in
the end of the internal drive shaft and pull
it out.

o

M20621-0218002

3. Discard the broken drive shaft.

4. Mount a new internal drive shaft and the
hydraulic pump.

Splines on the internal drive shaft must
be degreased before mounting. Lubricate
with engine oil.

MIDE21-0226M01

D06-206

Page 4 (7)

When referring to this page, please quote Procedure M90621 Edition 0228




HYUNDAI
MAN B&W

Hydraulic Pumps
Mounting

906-21.4

1.

Note!

Always ensure that the area around the
workplace is clean before and during as-
sembly of the hydraulic system.

Mount the intermediate shaft in the gear-
box. Suspend a tackle above the gear box
and put strap around the hydraulic pump.

Lift up the pump in position, and carefully
push in the pump to engage the pump
shaft with the drive shaft.

Mount and tighten the screws on the pump
flange.

3. Mount the servo oil pipes.

Mg80621-0228M01

D06-206

n

MIC621-0228M02

w

MS0621-0228M03

When referring to this page, please quote Procedure M30621 Edition 0228
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906-21.4 Hydraulic Pumps HYUNDAI

Mounting . MAN B&W
4 4. Mount the bolts in the flange on the suc-
’ tion pipe.
Mount the block with- accumulator.
- Mount the discharge pipe and tighten the
S bolts.
s 8 > 0 5. Mount the electrical connections to the
8 0 =0 solenoid valves and replace the protective
=Y 5ok (% © shield.
6. Reopen the suction valves.
o7
g
5.

M9I0621-0228MD5

@

MB0621-0228M0D8

Page 6(7) & 7 When referring to this page, please quote Procedure M90621 Edition 0228



906-21.4

Hydraulic Pumps

Mounting

HYUNDAI
MAN B&W

LO0WPScO-12006I

BOWSZ20-1E306N

7. Close valve 315 on the foremost flange.

8. Close the cover.

. Page 7 (7)
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HYUNDAI Hydraulic System 106-22
MAN B&W
Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
Shut off safety air supply - Not ME engines
X | Shut off controt air supply
Shut off air supply to exhaust valve — Only with stopped lubricating oif purmps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
Stop lubricating oil supply
Lock the turbocharger rotors
Data
Ref. Description Value Unit
Page 1 (2)

When referring to this page, please quote Data D10622 Edition 0020




106-22

Hydraulic System MAN B&W

HYUNDAI

Data

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909,

Plate ltem No. Description
P90951 333 Cleaning tool for NC valve
P91356 Lifting tools, ete.
P91366 Pressure gauge

Page 2 (2)
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HYUNDAI Hydraulic System 906-22.1
MAN B&W Checking

The integrity of the hydraulic system can be
checked by observing the Hydraulic Pressure
Decay Time on the Main Operating Panel when
stopping the engine.

If the graph moves in to the yellow or red area,
the leak has to be located and stopped.

Leakage during operation may be observed by
poor engine performance or visible leaks on
the engine. '

MSDE22-0228C01

When referring to this page, please quote Procedure M90E22 Edition 0235 ' Page 1 (4)




HYUNDAI
MAN B&W

Hydraulic System
Overhaul

906-22.3

Remove the cover to access the main high-

pressure pipe.
for visible leaks.

Caution!
Do not use your hands to detect leakages!

If necessary use a mirror on a stick.

2. Check the high-pressure pipe connections

Main High-Pressure Pipe

1,

\ ——

‘\ AL\

+00SEE0-22906W - 200SE£20-2E806N

When referring to this page, please quote Procedure M90622 Edition 0235
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HYUNDAI Hydraulic System 906-22.3
MAN B&W Overhaul
3. Pressure free system 3 -
)
Mount a pressure gauge on the “minimess” &
coupling No. 340. é
340
Check the pressure. o -
=] c ° =
Open valve 315 {o relieve the system of hy- t
draulic pressure. ¢ %0 0
Check on the pressure gauge that the sys- " = E
tem is pressure free. B" - i Py )
4, Remove the bolts g @) o
S ' ® *
Loosen and remove the bolts from the pipe  |& .
flanges on the high-pressure pipe or hose 8 315
=

concernead.

M90622-0230004

When referring to this page, please quote Procedure M90622 Edition 0235
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906-22.3 , Hydraulic System HYUNDAI
Overhaul ' MAN B&W

5. Remove the sealing rings and clean the
pipe flanges.

Inspect the flange and pipe visually.

6. Fit the high-pressure pipes and new sealing
rings.

7. Put covers back into place.

8. Close valve 315.

9. After renewing sealing rings or hoses on
the high-pressure system it is recommend-
ed to test the pipe system according to the
“checking” section.

M80622-0230005

Flushing of HCU Block

10. If large components on the HCU block has
been renewed or if there is suspicion that
the HCU block has been contaminated, it is
recommended to flush it.

11. Prior to flushing, remove the FIVA valve as
described in procedure 906-24.2.

Mount the flushing valive on the HCU block.
Connect a hose to the flushing valve in or-
der to lead the flushing oil away.

Check the integrity of the hydraulic system

12. Check that the integrity of the hydraulic
system has been restored.

M80622-0236011

See the checking section.

M90622-0228CG1

Page 4 (4) | When referring to this page, please quote Procedure M90622 Edition 0235




HYUNDAI Accumulator 106-23
MAN B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X Stoppéd enhgine
X | Shut off starting air supply — At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply - Not ME engines
X | Shut off control air supply
Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
X | Shut down hydraulic power supply
Data
- Ref. Description Value Unit
D06-201 Accumulator 24/55 | kg
D06-202 N2 Charging pressure 136 | barat
20°
D06-204 Pressure Adjustment Table
Accumulator temperature t°C bar
0 124
10 130
20 136
30 142
40 148
50 154
60 160
70 166
80 172
a0 178
100 185
Filling pressure must be as stated above
Check pressure within + 5 bar
D06-216 assembly off-set 4-liter accumulator 9 | mm
D06-217 assembly off-set 10-liter accumulator 10 | mm
D06-226 Screw, flange to Accumulator 120 | Nm
D06-227 Screw, flange to Hydraulic Cylinder Unit 130 | Nm
When referring to this page, please quote Data D10623 Edition 0014 Page 1 (2)




106-23

Accumulator

Data

HYUNDAI
MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909,

Page 2 (2)

Plate Item No. Description
P90653 Tools for Accumulator
P90674 Test Equipment for Accumulators
P91356 Lifting Tools, Etc.
P91359 Torque Spanners
P81366 Instruments
When referring to this page, please quote Data D10623 Edition 0014




HYUNDAI Accumulators
MAN B&W Checking

906-23.1

Check of Accumulators on Hydraulic
Cylinder Unit

The engine must be stopped and pressure free.

1. Mount the pressure gauge at “minimess”
point No. 455. Check the pressure.

Close the high pressure inlet valve 420 and
open the high pressure outlet valve 421

to drain all oil out of the hydraulic cylinder

unit. Check that the hydraulic cylinder unit

is pressure free.

o

[=]

. (=]

Mount the pressure gauge connected: with 8

a “minimess” hose on the accumulator. g

' 8

Check the nitrogen pressure. =
2.

For correct pressure, see Data D06-204.

For use of pressure setting tool, see step 4.

Check of Accumulators on Hydraulic
Power Supply Unit

2. Check of each accumulator on the HPS
pump unit can only be performed on a
stopped engine and with stopped start-up
pumps.

Mount a pressure gauge on the “minimess”
coupling No. 339. Check the pressure.

Open valve 315 1o release the hydraulic
pressure from the system and drain all oil

M20623-0224C02

out of the accumulators.

w

3. Check on the pressure gauge that the sys-
tem is pressure free.

Mount the pressure gauge connected with
a “minimess” hose on-the accumulator.

)

Check the nitrogen pressure.

R

For correct pressure, see Data D06-204.

-] | oo

For use of pressure setting tool, see step 4. -

M90623-0229C03

S

'When referring to this page, please quote Procedure M90623 Edition 0229
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906-23.1

Accumulators HYUNDAI

Checking

MAN B&wW

Ma0623-0205C03

4,

Use of Reducing Valve as
Pressure Setting Tool

Assemble the reducing valve as shown in
the figure, and mount the reducing valve
on the nitrogen cylinder. If necessary, use a
threaded adaptor.

Before mounting the filling valve on the ac-
cumulator, check that the accumulator top
is clean.

Check that valves A and D are closed.

Mount the filling hose on the relevant accu-
mulator with the union nut E.

It is now possible to read the actual nitro-
gen pressure in the accumulator on the dial
gauge C on the filling valve.

If the accumulator needs to be refilled with
nitrogen, open valve A and adjust the out-
let pressure on spindle B to 1-2 bar above
the pressure stated in the Pressure Adjust-
ment Table. See Data D06-204.

Keep valve A open uniil the accumulator is
filled.

Close valve A.

Wait five minutes for the temperature to
stabilise.

Check the pressure in the accumulator on
gauge € according 1o the Pressure Adjust-
ment Table. See Data D06-204.

Adjust the pressure in the accumulator at
bleed screw D.

Unscrew the union nut E to remove the fill-
ing valve from the accumulator.

Page 2 (9)
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HYUNDAI Accumulators 906-23.2

MAN B&W Dismantling

1. Turn the square to closed, lift off the lock-
ing disc.

Turn the locking disc 180° and place it on
the square again to lock the valve.

M90623-0210D02

When referring to this page, please quote Procedure MS0623 Edition 0229 Page 3 (9)




906-23.2 ) AccumUIatorS HYUNDAI
Dismantling MAN B&W

Note!

Great care must be taken to ensure that
the area around the workplace is clean
before and during assembly of the hy-
draulic system.

Dismantling of Accumulators from
Hydraulic Cylinder Unit

2. Connect at pressure gauge at “minimess”
point No. 455. Check the pressure.

Close the high pressure inlet valve 420 and
open the high pressure outlet valve 421 to
drain all oil out of the accumulator.

M90101-0280002

Check that the hydraulic cylinder unit is
pressure free.

3. Dismount the accumulator flange from the
hydraulic cylinder unit.

Dismount the accumulator flange from the
accumulator.

Dismantling of Accumulators from
Hydraulic Power Supply Unit

4. Dismantiing of accumulators can only be
performed on a stopped engine and with
stopped start-up and booster pumps.

Mount a pressure gauge on the “minimess”
coupling No. 339 on the safety block and
check the pressure.

M90623-0229D03

e

Open valve 315 on the safety block to re-
lease the hydraulic pressure from the sys-
tem. ‘ :

Check on the pressure gauge that the sys-
tem is pressure free.

Ma0623-0224C02

Page 4 (9) - When referring to this page, please quote Procedure M90623 Edition 0229



HYUNDAI Accumulators 006-23.2
MAN B&W Dismantling

5. Remove the high pressure hose from the
accumulator block and remove the accu-
mulators from the hydraulic power supply
unit as shown.

M80623-02290D05

When referring to this page, please quote Procedure M90623 Edition 0229 Page 5 (9)




006-23.3 Accumulators HYUNDAI
Overhaul MAN B&W

1. Remove the accumulator with the accumu-
8 _ _ lator flange. See Procedure 906-23.2.

2. Use the pressure adjustment tool to drain
the accumulator of nitrogen gas.
See Procedure 906-23.1.

3. Unscrew the “minimess” valve on the accu-
mulator.

Screw the dowel pin from the upper half
of the accumulator tool into the upper part
of the accumulator. Fit an eyebolt into the
dowel pin.

Make sure that the lower half of the ac-
cumulator tool is securely fastened to the
engine room deck. This can be done by
screwing or welding the flanges of the ac-
cumulator tool onto the engine room deck
in a convenient place.

M90623-0209C03

&

Use the eyebolt to lift the accumulator into
the botiom half of the accumulator tool.
Make sure that the guides on the tool fit
into the slots on the accumulator.

4. Mount the upper half of the accumulator
tool with two of the claws fitted, on the ac-
cumulator. The claws must reach below the
ridge on the lower accumulator tool. Make
sure that the guides on the tool fit into the
slots on the accumulator.

5. Fit the last claw onto the accorhulator tool.

M90623-0209004

Unscrew the upper half of the accumulator.

Use a piece of pipe in the holes at the end
of the wings of the accumulator tool to pro-
vide leverage.

If the upper half binds, it may be loosened
by tapping a few times with a hammer on
the wings of the accumulator tool.

M30623-0209005

Page 6 {9) When referring to this page, please quote Procedure MS0623 Edition 0229



HYUNDAI Accumulators ‘ 906-23.3
MAN B&W Overhaul

6. Remove the defective diaphragm ‘_‘A”.

7. Clean both accumulator halves throroughly,
especially the threads, and make sure that
the parts are dry afterwards.

8. Assemble the two achlmuIator halves with-
out fitting the diaphragm. Tighten until the
halves are in contact.

Mark the relative position of the accumuia-
tor halves.

9. Disassemble the accumulator and install
the new diaphragm and anti-extrusion ring.

MI0623-0210006

Note!

Check that the new diaphragm is made
of the same material as the old one.

Do not lubricate the diaphragm lip lodg-
ing.

10. Lubricate the upper part of the diaphragm
lip and the accumulator threads with mo-
lybdenum disulphide grease.

M90623-0209008

©

M90623-0206008

Wheh referring to this page, please quote Procedure M90623 Edition 0229 Page 7 (9)




906-23.3 AchmuIators HYUNDAI
Overhaul MAN B&W

11.- Assemble the accumulator. Tighten until
1. ) ' the marks made in section 7 are off-set ac-
cording to D06-216.

12. Mount the “minimess” valve, by using a
new O-ring.

_ Fill the accumulator with nitrogen gas as
ng 2::? described in Procedure 906-23.1

Use soapy water to check the accumulator
for any leakages.

Mount the accumulator.

M90623-020201 %

M90623-0210012

Page 8 (9) h When referring to this page, please quote Procedure MS0623 Edition 0229




HYUNDAI Accumulators

Great care must be taken to ensure that
the area around the workplace is clean
before and during assembly of the hy-
draulic system.

Mounting of Accumulators on
Hydraulic Cylinder Unit

1. Mount the flange and a new sealing ring on
the accumulator,

Mount the accumulator assembly and a
new second sealing ring on the hydraulic
cylinder unit. -

M20623-0228M01

906-23.4
MAN B&W Mounting
Note! : 1.

2. Connect at pressure gauge at “minimess”
point No. 455. Check the pressure. 2.

Close the high pressure outlet valve 421
and open the high pressure inlet valve 420.

Check that the hydraulic cylinder unit is
pressurised.

Mounting of Accumulators on
Hydraulic Power Supply Unit

3. This can only be performed on a stopped

engine and with stopped start-up pumps. ol

[=]

(=)
The accumulators on the hydraulic power §
supply unit and the high pressure hose are =
mounted. 2
Close valve 315. 3.

Mount a pressure gauge on the “minimess”
coupling No. 339 on the safety block and
check the pressure.

Close valve 315 on the safety block.

Check on the pressure gauge that the sys-
tem is pressurised.

M90623-0229D05

When referring to this page, please quote Procedure M90623 Edition 0229
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HYUNDAI Control Valves 106-24
MAN B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
X | Stopped engine
X | Shut off starting air supply - At starting air receiver
X | Block the main starting valve :
X | Shut off starting air distributor/distributing system supply
X | Shut off safety air supply - Not ME engines
X | Shut off control air supply _
Shut off air supply to exhaust valve - Only with stopped lubricating oil pumps
X | Engage turning gear
Shut off cooling water
Shut off fuel oil
X | Stop lubricating oil supply
Lock the turbocharger rotors
X | Shut down hydraulic power supply
Data
Ref. Description Value Unit
D06-215 FIVA control valve 79 | kg
D06-228 Screw, FIVA valve to hydraulic cylinder unit 168 | Nm
When referring to this page, please quote Data D10624 Edition 0009 Page 1 (2)




106-24 Control Valves HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter orin
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. Description
P91356 Lifting tools, etc.
P91359 Torgue spanners
P91366 : Instruments

Page 2 (2) When referring to this page, please quote Data D10624 Edition 0009



HYUNDAI
MAN B&wW

Control Valves
Checking

906-24.1

! 1. The function of the Fuel Injection and the
Valve Activation Valve (FIVA) is continuously | 1-
checked by the Engine Control System.

Malfunctions will be reported: by the system
to the MOP system and to the common
alarm system.

Malfunctioning FIVA valves are to be over-
hauled by the supplier or by MAN Diesel.

M80624-0217C01

When referring to this page, please quote ProcedureM90624_ Edition 0217
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906-24.2

Control Valves HYUNDAI
Dismantling MAN B&W

[o]o]

455
1420

M90101-0230D02

421

o

MO0624-0217002

Note!

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

Dismantling of the FIVA valve can only
be carried out with stopped engine and
stopped hydraulic power supply pumps.

Mount a pressure gauge at “minimess”
point No. 455, Check the pressure.

Close the high pressure inlet valve 420 and
open the high pressure outlet valve 421

to drain all cil out of the hydraulic cylinder
unit.

Check that the hydraulic cylinder unit is
pressure free.

Bisconnect the electrical connections.

Use the two eye bolts mounted on the FIVA
valve when handling the FIVA valve.

Dismount the eight screws and carefully
pull the FIVA valve out past the two guide
pins.

Page 2 (3)
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HYUNDAI Control Valves 906-24.4
MAN B&W Mounting

Note! 1.

Great care must be taken to ensure that
the area around the workplace is clean » D06-215
before and during any dismantling of the D06-228
hydrautic system.

1. Mount new square section sealing rings in
the control valve.

Mount the contro! valve on the two guide
pins and tighten the eight screws.

2. Close the high pressure outlet valve 421
‘and open the high pressure inlet valve 420.

M90624-0217MD1

3. Connect the electrical connections

A

420

421 >

MS0101-0280M 11

When referring to this page, please quote Procedure M90624 Edition 0217 Page 3 (3)




HYUNDAI Angle Encoder 106-26
MAN B&W Data

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Btock the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

XKIX [ XX XX |X}|X

Data
Ref. Description Value Unit
D06-218 Angle Encoder cover 238 kg
D06-219 Angle Encoder bracket 46 kg

When referring to this page, please quote Data D10626 Edition 0001 Page 1 (2)




106-26 Angle Encoder HYUNDAI
" Data - MAN B&W|

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No.. Description
P31356 Lifting Tools, Etc.
P91366 61 Slide caliper

Page 2 (2) When referring to this page, please quote Data D10626 Edition 0001



HYUNDAI Angle Encoder ' 906-26.1
MAN B&W Checking

1. Check that power is supplied to the Tacho 1.
Signal Amplifier box.
Turn the crankthrow for cylinder 1 towards
TDC. The LED indicator on TSA-A lights
up when TDC is reached.

2. Check the TDC of cylinder 1 against the &)
mark on the turning wheel.
._-\"'
3. Turn the engine a further 45 degrees in the ®
engines rotational direction. The LED on "

TSA-B should now turn on.

For adjustment of the angle encoder, see
Procedure 905-8.3.

M9026-0201C01

M90626-0201C02

When referring to this page, please quote Procedure MO0626 Edition 0201 - Page 1 (6)




906-26.2 Angle Encoder HYUNDAI

Dismantling MAN B&W

1. Use a tackle to lift off the angie encoder
cover where applicable.

2. Tag the electical plugs "Inner encoder” and
"Outer encoder” before disconnecting
them.

Loosen the screws as shown and pull the
outer encoder off.

3. Loosen the locking washer and use a
hook wrench to unscrew the locking nut on
the bearing adapter sleeve. The locking nut
should be unscrewed so far that the nut

% covers the thread on the end of the sleeve.

% Slide a piece of pipe onto the axel. Tap the

= end of the pipe with a mallet to loosen the
bearing adapter sleeve.

2.

Unscrew the locking nut and remove the
locking washer,

M30626-0201 D02

o

M90626-0201003
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HYUNDAI Angle Encoder
MAN B&W Dismantling

906-26.2

4. Unscrew the outer screws on the flange
and remove the compesator.

5. The inner encoder and compensator is dis-
mantled in the same way as the outer en-
coder and compensator,

6. If it is necessary the mounting bracket can
be dismantled.

Use a tackie and lifting strap to secure the
bracket.

Unscrew the screws in the base plate and
remove the bracket.

Note!

Due to the need for realignment the
mounting bracket should only be dis-
mounted when it is absolutely
necessesary.

M30626-0201D04

o

M90626-0201005

6

M90626-0201006

When referring to this page, please quote Procedure M90626 Edition 0201
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906-26.3 Angle Encoder HYUNDAI
Adjustment ' MAN B&W

1. Use a tackle to lift off the angle encoder
1. _ - cover where applicable.

2. Turn the crankthrow for cylinder 1 to TDC.

3. Check the TDC position with the pin gauge
on the cranckthrow, D06-29

Note!

Before using the pin gauge, check the
measurement from tip to tip with the
value stamped on the pin gauge, and/or
the check-marks stamped on the fore
end of the cylinder frame.

M9026-0201C01

4, Loosen the clamping ring on the inner en-
coder.

™~

\ 5. Use a mandrel or a drill to turn the encoder
% hollow shaft until the indicator light turns
on,

/

~If the indicator light allready is on , turn un-
til it goes off and then back until it turns on
U - again. Tighten the clamping ring.
— = 6. Turn the engine 45 degrees in the engines
g il rotational direction and repeat the proce-

dure in section 4 and 5 on the outer angle
encoder.

Note!

hMa0603-0217C02

When adjusting the outer angle encoder
a CLOCKWISE turning engine must be
turned 45 degrees in the CLOCKWISE
direction and an ANTICLOCKWISE turn-
ing engine must be turned 45 degrees in
the ANTICLOCKWISE direction.

7. Mount the angle encoder cover where ap- -
plicable.

This concludes the mechanical adjustment
of the angle encoders.

If the software settings need to be adjusted
piease contact MAN B&W Diesel A/S

M90626-0201005
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HYUNDAI : Angle Encoder
MAN B&W . Mounting

906-26.4

1. Mount the mounting bracket. Use a Slide
caiiper to ensure a maximum deviation
from "X" of + 0.1 mm around the center
shaft.

ing washer, locking nut and compensator.
Slide the assembly onto the axel and
mount the screws.

Tighten the locking nut to surface contact,
then tighten a further 80° using a hook
wrench.

1. ?
2. Loosely assemble the bearing sleeve, lock- /
X]’;
©

3. Perform a basic adjustment of the angle
encoder by turning the hollow shaft to a
position where the dot; in case of a clock- -
wise turning engine or the two dots in case

M80626-0201M01

of a counter clockwise turning engine, are
in line with the arrow. 2.

M90626-0201M02

w

M90626-0201M03

Wher referring to this page, please quote Procedure M90628 Edition 0201
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906-26.2 Angle Encoder HIXH%%QJ
. Dismantling - -
4. Mount the inner encoder on the shaft.

0 Adjust the encoder according to M906-26.3

5.. Mount the outer compensator with bearing
in the same way as shown in section 2,

6. Perform a basic adjustment on the outer
encoder as shown in section 3 and mount
the encoder on the shaft.

7. Adjust the encoder according to M906-26.3

8. Use a tackle to lift and mount the angle en-
Y coder cover where applicable

M80626-0201D04

M90626-0201002
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HYUNDAI Special Running 106-28
MAN B&W Data
SAFETY PRECAUTIONS For detailed sketch, see 900-2
| X | Stopped engine
X | Shut off starting air supply - At starting air receiver
X | Block the main starting valve
X | Shut off starting air distributor/distributing system supply
Shut off safety air supply - Not MF engines
X | Shut off control air supply
X | Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear
Shut off cooling water
X | Shut off fuel oil
Stop lubricating oil supply
Lock the turbocharger rotors
X | Shut down hydraulic power supply
Data
Ref. Description Value Unit
When referring to this page, please quote Data D10628 Edition 0008 Page 1 (2)




106-28 Special Running HYUNDAI
Data . MAN B&W

The task-specifi ¢ tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the fi rst.three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description
P3S0365 Equipment for special running
P90851 124 Tool for emergency open exhaust valve
P91366 Instruments

Page 2 (2} When referring to this page, please quote Data D10628 Edition 0008



HYUNDAI
MAN B&W

Special Running _ 906-28.3

For ail special running conditions, see Volume
I, Chapter 704,

Under conditions where it is necessary to run

the engine with an open exhaust valve, an ex-
haust emergency opening tool must be mount-
ed as follows.

1.

Stop the engine.

Mount a pressure gauge at “minimess”
point No. 455. Check the pressure.

Close valve 420 and open valve 421 on the
hydraulic block for the cylinder concerned.

Check that the hydraulic cylinder unit is
pressure free.

Shut off the oil damper il supply by clos-
ing valve 531 on the hydraulic cylinder unit.

Shut off and disconnect the exhaust valve
air supply.

Use a mandrel to puncture the non-return
valve. Cover the valve with a cloth to pro-
tect against oil spray.

Check on the MOP panel that the exhaust
valve spindle has moved to the open posi-
tion.

M90922-0210D0H

Ma0101-G280D03

M90620-0218C03
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906-28.3 Special Running HYUNDAI
' MAN B&W
5 5. Dismantle the rotation indicator on the air

M90807-0237C08

cylinder and mount the tool for opening of
the exhaust valve.

The too! will keep the piston of the air cyl-
inder in the bottom position and thus keep
the exhaust valve open.

8. Open the oil damper cil supply by opening
valve 531 on the hydraulic block.

7. Reconnect the exhaust valve air supply.

CCU Failure:

8. In case of CCU failure (and the CCU can
not be changed immediately), activation of
the ME lubricator can be achieved as fol-
lows.

Note!

In case of CCU failure, the engine is run-
ning in »Slow Down« mode.

9. Rembve the plug from the cylinder lubrica-

M90628-0212C08

tor solenoid valve. Connect the plug on the
ECU temporary backup cable for lubricator

Page 2 {4)

When referring to this page, please quote Procedure M30628 Edition 0221



MAN B&W

HYUNDAI Special Running

906-28.3

with the solenoid valve.

Connect the other end of the ECU tem-
porary backup cable with the ECU A or B
MPC board.

Return to normal:

When the special running with open exhaust
valve is finished, the engine must be brought
back to normal operation condition.

10. Stop the engine.

Mount a pressure gauge at “minimess”
point No. 455, Check that the hydraulic cyl-
inder unit is pressureless.

Check that valve 531 is closed.

11. Shut off and disconnect the exhaust valve
air supply.

Use a mandrel to puncture the non-return
valve. Cover the valve with a cloth to pro-
tect against oil spray.

12. Check that the exhaust valve spindle has
moved to the open position.

13. Remove the tool for emergency opening of
exhaust valve and remount the rotation in-
dicator.

14. Open the oil damper cil supply by opening
valve 531 on the hydraulic block.

M80822-0221C10

M90620-0218C03

-k
=

Ma0101-0280M10

531

When referring to this page, please quote Procedure MS0628 Edition 0221
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HYUNDAI Special Running 906-28.3
MAN B&W

15. Reconnect the exhaust valve air supply.

16. Close valve 421 and open valve 420 on the
hydraulic block for the cylinder concerned.

17. When the CCU has been replaced, restore
the cylinder lubricator to normal by remov-
ing the ECU temporary backup cable and
reconnecting the normal plug with the cyl-
inder lubricator solencid valve.

M90628-0212C17

When referring to this page, please quote Procedure M90628 Edition 0221 Page 4 (4)



HYUNDAI Chain Drive and Camshaft - Panel Plate 90651-0208
MAN B&W
o] Q
< )
020
0 Q
200
]
) 081
081
- 019

When referring to this page, please quote Plate 90651 Edition 0208




Plate 90651-0208

Chain Drive and Camshaft - Panel

Kem " Item —
No. Item Description No. Item Description
019 Panel for tools

020 Name plate

070 Assembling tool, chain

081 Disassembling tool, chain

200 Pin gauge, crankshaft




HYUNDAI| ' _
MAN B&W Tools for Accumulator Plate P90653-0003

When referring to this page, please quote Plate P30653 Edition 0003




Plate P90653-0003 Tools for Accumulator

Item Item

No. Item Description No. Item Description

021 Hook spanner

Note:

* When ordering, please state size of
accumulator. :




HYUNDAI )
MAN B3W Tools for Accumulator Plate P90653-0004

021

~_

When referring to this page, please quote Plate P90653 Edition 0004



Plate P90653-0004 Tools for Accumulator
ltem i ltem I
No. Item Description No. Item Description

021

Pin wrench-special*

Note:

* When ordering, please state size of
accumulator.




HYUNDAI _
MAN B&W Tools for Accumulator | Plate P90653-0005

010

When referring to this page, please quote Plate P30653 Edijtion 0005



Plate P90653-0005 Tools for Accumulator

Item Item

No. Item Description No. [tem Description

010 | Pin wrench, special
021 | Hook wrench




HYUNDAI Crankshaft - Pin Gauge Plate 90664-0001
MAN B&W

021

When referring fo this page, please quote Plate 20664 Edition 0001



Plate 90664-0001 Crankshaft - Pin Gauge

ftem
No.

item

No. item Description

ltem Description

021 Pin gauge for crankshaft




HYUNDAI i )
MAN B&W Moment Compensator - Tools Plate 90669-0003

e

029

030

When referring to this page, please quote Plate 90669 Edition 0003



Plate 90669-0003 Moment Compensator - Tools

Item Item

No. Item Description No. Item Description

029 Hydraulic jack, complete

030 Support

101 Sealing ring with back-up ring
102 Sealing ring with back-up ring

150 Hex key
054 Stud
042 Nut

200 Hydraulic tool set, complete
149 Ball handle




HYUNDAI| : - Chain Ti .
MAN B&W Hydraulic Tools - Chain Tightener  Plate P90671-0003

020

020

031

209

Of"‘ 258\

042

When referring to this page, please quote Plate P90671 Edition 0003



Plate P90671-0003

Hydraulic Tools - Chain Tightener

ILe: Item Description I:ﬁ:‘ lfem Description
020 Hydraulic jack, complete

031 Support

055 Sealing ring with back-up ring

080 Hex key

209 Stud

210 Nut

258 Hydraulic tool set, complete

042 Ball handle




HYUNDAI Test Equipment for Accumulators  Plate P90674-0001
MAN B&W

051\@

When referring to this page, please quote Plate P90674 Edition 0001




Plate P90674-0001

Test Equipment for Accumulators

Ilt\le;? Item Description
014 Reducing valve

026 Adaptor

038 Adaptor

040 Adaptor

051 Adaptor

063 Adaptor

075 Adaptor

087 Adaptor

099 Quick coupling, Minimess
109 Quick coupling, Minimess
122 Special screw

205 Test equipment for accumulatoers set,

complete

Item
No.

Item Description




{HYUNDAI
MAN B&W

Starting Air Valve

Data

107-2

SAFETY PRECAUTIONS For detailed sketch, see 900-2

XK X[ XIx[x|x

Data

Stopped engine
Shut off starting air supply — At starting air receiver
Block the main starting valve
Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply
Shut off air supply to exhaust valve — Only with stopped lubricating ofl pumps
Engage turning gear '
Shut off cooling water

Shut off fuel oil

Stop lubricating oil supply
Lock the turbocharger rotors

Ref.

Description

Value

Unit

DO7-09
00o7-11
D07-12

Piston tightening torque
Valve tightening angle
Starting air valve

140 | Nm

75 | kg

When referring fo this page, please quote Data D10702 Edition 0041
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107-2 | Starting Air Valve | ~ [HYUNDAI
Cata MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909,

Plate item No. Description
P90151 95 Grinding ring for starting vaive
P90151 105 Grinding handle for starting valve

Page 2 (2) | When referring to this page, please quote Data D10702 Edition 0041



HYUNDAI Starting Air Valve 907-2.1
MAN B&W Checking

1. When the starting air valve has been over-
hauled, see Procedure 907-2.3, connect a
supply of working air to the control air inlet
at the top of the valve.

Check that the valve opens approx. 15-20
mm.

)
2. Shut off the air supply o
Check that the valve closes fully.

3. Repeat steps 1 and 2 a couple of times.

HM807-2.1 202 01A

HM807-2.1 202 018

When referring to this page, please quote Procedure M30702 Edition 0217E Page 1 (6)




Starting Air Valve HYUNDAI
Dismantting MAN B&W

1. Shut off the starting air and control air inlet.
Dismount the control air pipes

Mount two eye bolts in the top cover of the
valve.

Hook a lifting wire on to the eye bolts.

Unscrew the fixing nuts of the starting valve
flange.

2. Lift away the starting valve.

HGS01-2.2 59 02

o B DO7-12
o

HGY07-2.3 201 02

Page 2 (6} " When referring to this page, please quote Procedure M90702 Edition 0217E




907-2.3
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Starting Air Valve
Overhaul

Place the starting air valve horizontally in a

bench vice provided with “soft” jaws.
back-stop when loosening the two screws

Remove and discard the O-ring from the
which tighten the piston to the spindle.

valve housing.
Dismount the top cover.

caver,

2. Loosen and remove the screws from the top
3. Use the face wrench for the spindle as a

HYUNDAI
MAN B&W

1.

Remove the screws and discard the locking

device.
be pressed out of the valve housing due to

When unscrewing, the piston will partially
the spring force.

.Page 3 (6}
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907-2.3 , Starting Air Valve HYUNDAI
Overhaul MAN B&W
4. 4. 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. -

5. Apply grinding paste, e.g. carborundum No.
200. Grind the valve housing seating with
the grinding ring.

6. 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. carborundum
No. 500.
3
8
E
:
5.
:
6.
g
3

Page 4 (6) When referring to this page, please quote Procedure M90702 Edition 0217E



HYUNDAI Starting Air Valve 907-2.3
MAN B&W Overhaul

7. Thoroughly clean the valve housing and all 7.
the parts in diesel oil or kerosene.

Lubricate all internal parts and sliding sur- @
faces with, e.g., Molybdenum Disulphide,
MOSz.

Insert the spindle in the valve housing.
Then mount the spring in the housing
~around the spindle and, finally, place the
piston on top of the spindle.

8. 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 spindle. Use
the face wrench as a back-stop. See Data.

Lock the screws with locking device.
For correct use of locking device, see Pro-
cedure 913-7.

HM307-4.0 39 07

8. Mount and tighten the top cover.

Fit a new O-ring on the valve housing. 9. E

10. Check the starting air valve.

See Procedure 907-2.1. NN &

If the valve is not to be mounted in the en- :
gine immediately, cover all openings with DO7-09
plastic to prevent dirt from entering the
valve during storage.

=

s o

When referring to this page, please quote Procedure M90702 Edition 0217E Page 5 (6}
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Starting Air Valve HYUNDAI

Mounting MAN B&W

1. Carefully clean the starting valve bore in

the cylinder cover and, if necessary, recon-

dition the seat for the starting valve in the

bore, see Procedure 901-1.3.

if not already done, fit a new O-ring on the
overhauled valve and lubricate with ‘Never

Seize’ or Molybdenum Disulphide, MoS;.

For overhaul, see Procedure 907-2.3.

2. Mount the valve in the cylinder cover.

_ 3. Mount the nuts and tighten-up in at least
= ]HIU“][ three steps, to reach the full tightening an-
g gle, see Dala.
g f‘ Mount the control air pipe and turn on start-
ing air and control air.
2.
— [
; i D07-12
"1 ¢
8
g
3.

HMB01-2.2 114 03

Page 6 (6}
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MODEL @: KKMW & KKMO

KKMW : MAIN STARTING VALVE WITH SLOW TURNING DEVICE
&
KKMO : MAIN STARTING VALVE WITHOUT SLOW TURNING DEVICE
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@ Instruction and Maintenance Manual

KUM KANG For Main Starting Valve °
PRECISION €O, LTD. 1SO 9002 215
— CONTENTS -
DESCRIPTION PAGE

1. Instruction for KKMW Series 1

2. Instruction for KKMO Series 2

3. KKBV Series Ball Valve Instruction 3~10

4. KKPA Series Actuator Instruction 11 ~12

KUMKANG PRECISION CO.. LTD.



lnstructlon For

(UM CANG Mam Startmg Valve - KKMW_ Mﬂ":ﬂ

PRECISION CO, LTD. . . - e _ _ STTL 180 9002 SIEEHA

- MAIN STATING VALVE WITH SLOW-TURNING DEVICE

HANUAL HANDLE

LIAT SWITCH FOR - LM SWITCH FOR KING DEW!
CONTROL 0N BLOCKING POSTION BLOCKING DEVICE
L 2 < il
¢ '} 1 Il kel ACTUATOR For
7 [Ijsow=—TuRNING VALVE SLOW-TURNING DEVICE
ACTUATOR For i
L Al b sion—RETURN vave MY VARE CONTROL AR FOR
VALVE OPEN
AN VALVE ] ! WiTH HOUSING CONTROL AIR FOR N COMIROL AR FOR
e Ny VALVE OPEN g } VALVE CLOSE
CONTROL AtR FOR -

:
Nl iy W B VALVE CLOSE %, L=T= ‘ R

',_.........!.!.«} T L] ] :-.l e '\: o % ¥ s

NI T I ;e :ﬁ— N yERranim

SR ) 1o | L ! i I

: A P X f B

=3
‘)
—uﬁgﬂa"
|’

- General Specification

Ball Valve Hydro. Test Pressure @ 70 Bar
Ball Valve Working Pressure : Max. 40 Bar
Ball valve End Connection : DIN PN 40 Bar
Actuator Air Source Range : 4~8 kg/om G
Application Fluid : Compressed Air

— Operation

@ Before operating the valve by controliing the air source Valve to the actuator,
check whether the blocking device is at valve operating position.

@ For valve operating and closing operation, Fully turn the manual handie to the
direction of counter—clock—wise viewing from topside.

® Turn on the control air source valve to.the actuator for each direction.

@ When finished engine start up or valve are not using condition, Be sure to
close the valve and to blocking the valve by turning manual handle to the
direction of clock—wise viewing from topside.

KUMKANG PRECISION CO., LTD.
_‘l_




Instructnon For hid ¢
Mam Startmg Valve - KKMO B e

DNV 2 FT ¥

KUM KANG
PRECISION CO., LTD. - _ IS0 9002 2IT°HA

- MAIN STARTING VALVE WITHOUT SLOW TURNING DEVICE

MANUAL HANDLE

LIMIT SWITCH fOR o LIMIT SWITCH FOR BLOCKING DEMCE
CONTROL POSTION BLOCKING POSTION
ACTUATOR fgr

|‘|_| MAIN VALVE
NON-RETURN VALVE

0
MAIN VALVE WITH HOUSING CONTROL AR FOR
- VALVE OPEN
H CONTROL AR FOR _.r
A =N 1 - VALVE CLOSE &
o h BT - S
Y
R d AN

HEs
|

0

WED POS,

L J

—r

i
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- General Specification

Ball Valve Hydro. Test Pressure @ 70 Bar
Ball Valve Working Pressure : Max. 40 Bar
Ball valve End Connection : DIN PN 40 Bar
Actuator Air Source Range : 4~8 kg/ar G
Application Fluid : Compressed Air

— Operation

@ Before operating the valve by controlling the air source Valve to the actuator,
check whether the blocking device is at valve -operating position.

@ For valve operating and closing operation, Fully turn the manual handie to the
direction of counter—clock—wise viewing from topside.

@) Turn on the control air source valve to the actuator for each direction.

@ When finished engine start up or valve are not using condition, Be sure to
close the valve and to blocking the valve by turning manual handle to the
direction of clock—wise viewing from topside.

KUMKAN G 'PF{EC2ISION CO., LTD.




@ KKBV Serles Ball Valve Installatlon el

KUM KANG Operatlon&Malrltenanoelnstmctlons DNV oI =

PRECISION CO, LTD. 1809002&'%"%%
A. Installation
1. General
Keep protective cover in place untii moment of install — Valve performance

depends upon prevention of damage to ball surface. Upon removal of cover
make sure that the valve is completely open and free of obstruction.

When dispatched, valves contain a silicon based lubricant which aids the
bedding in of the valve,
this may be removed with a solvent if found objectionable.

Certain ferrous valve are phosphated and oil dipped during the course of
manufacture, but the processes used are completely non—toxic and the valve are
quite safe to use for edible or potable products.

2. Flanged valves

The customer is required to supply the necessary flanges, gaskets and bolting in
order to fit the valve into his pipe—work

B. Operation

1. Use
KUMKANG Valves provide tight shut off when used under normal condltsons

If these valves are used in a partially open (throttled} position, seat life may
be reduced.

Any media which might solidify, crystallize or polymerize, should not bo allowed
to stand in the valve cavities unless regular maintenance is envisaged.

2. Manual operation

The basic type of wrench which is fitted to all sizes of malleable iron with
separate malleable iron stop plate.

KUMKANG valves have 1/4 turn operation, closing in a clockwise direction. It is
possible to see, where the wrench is correetly fitted, when the valve is open or
closed by the position of the wrench: When the wrench is in line with the
pipeline, the valve is open when the wrench is across the pipeline, the valve is
closed.

KUMKANG PREC3ISIC)N CO., LTD.




@ KKBV Series Ball Valve Installat:on

KUM KANG Operatlon&Mamtemneelnstructlons SNV ol =

PRECISION €O, LTD. 5 IS0 9002 ¢ '%3‘?:17‘!

3._ Remote operation

Where manual operation is not required, valves may be autcmated for remote
operation, instrument control, etc. A range of pneumatic and electro pneumatic
actuators is available.

No stop is fitted to the valve, since the stop is normally part of the actuator.

Operation will be in accordance with installation, operation and maintenance
instructions for the relevant actuator.

C. Maintenance
1. General

With self-wipe ball/seats and patented pressure equalizing slots. KUMKANG
valves have a long, trouble free life, and maintenance is seldom required.

But, when necessary, valves may be refurbished by relatively unskilled labour,
using a smail number of components, none of which require machining in site.
KUMKANG valves are designed for easy sefvice and assembly in the field.

The following checks should, however, help to extend valve life further, or
reduce plant problems.

Stem leakage

Tighten the gland nut. If it requires excessive tightening, check that valve torgque
Remains acceptable.

If tightening does not solve the problem it will be necessary to dismantle the
stem assembly only. It will not be necessary to dismantle the valve.

Leakage at body join

Check for tightness in the body connector cap—screws.

If slack, tighten—connector flanges are metal to metal, standard wrenches only
should be used excessive force will only stretch or strip the bolts.

If there is still leakage, this be due to damage to body connector seal and it
will be necessary to dismantle valve.

In—-line leakage
Check that valve is fully closed. If it is, leakage will be due to damage seat or
ball sealing surfaces and it will be necessary to dismantle the valve.

KUMKANG PRECISION CO., LTD.
_4_




@ KKBV Serles Ball Valve Installatlon

KUM KANG Operatlon&Mamtenaneelnstructlons DNVO_,;

PRECISION CO., LTD.

Note :

Stem leak and leakage at body joint, if not cured by simple means described
above, necessitate dismantling valve, but if t_here is not stem leakage the stem
assembly should not be touched.

Leakage at pipeline joint

Test for tightness in the flange bolts. if slack, tighten—valve flange and
pipe-work flanges have flange gasket between them, standard wrenches only
should be used—excessive force will only the flange, stretch or strip the bolt. If
over—tightened, bolts cause flange leaks and slackening of bolts may then
sometimes solve the problem.

2. Refurbishing
Maintenance kits are available from KUMKANG and consist of the following:

2seat rings, 1 body connector seal, 1 stem thrust seal, 3 gland packing rings,
1 gland nut.

Where a valve need repairing, rather that maintaining, it must be notes that only
KUMKANG authorized spare part should be used, and these include basic
components available from KUMKANG are balls, stems, glands.

If additional parts are required, it is normally recommended that the complete
valve is replaced.

Parts of valves from different series, should nor be interchanged.
This is to ensure, so far as is reasonably practicable, that the valve remains
capable of being used for the purpose for which it was designed and

constructed, without risk to health and safety when properly used.

However, if the valve is altered in any way, no liability can be accepted by
KUMKANG

L]
IS0 9002 2FHM

KUMKANG PRECSISION CO., LTD.




@ KKBV Series Ball Valve Ins'l:allatlon .-

KRB
KUM KANG Opelatlon&wlalmemnoelnstructmns DNV ol = &l
PRECISION CO, LTD. - : 180 9002 2T Y7

3. Safety precautions

Before removing valve from pipeline:

Media flowing through a valve may be corrosive toxic, inflammable, or of

a contaminant nature.

Where there is evidence of harmful fluids having flowed through the valve, the
utmost care be taken.

It is suggested that the following safety precaution should be taken when
handing valves.

) Always wear eye shields.

(® Always wear gloves and overalls.

@ Wear protective footwear.

@ Wear protective headgear.

(& Ensure that running water is easily available.

® Have suitable fire extinguisher ready if media is inflammable.

By asking responsible personnel and by checking line gauges, ensure that no
pressure exists on either the upstream or downstream sides of the valve.

Ensure that any trapped media is released by operating valve slowly to half
open position.
Leave valve in fully open position before removing from the pipeline.

After removing valve from pipeline.

If the valve is closed and not in the fully open position as suggested in
preceding safety precautions now ensure that any trapped media is released by
operating valve slowly to half open position.

The safety place to stand. when operating the valve, is away from the end of
the stem and to one side.

ldeally, the valve should be decontaminated when the ball in the half open
position, Leave in fully open position.

4. Tools

No spegcial tools are required for maintenance of KUNKANG valves.

KUMKANG PRECGISION cCO., LTD.
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@ KKBV Serlos Ball Vélve Installatlon .
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D. Dismantling

If the valve is closed and not in fully open position as suggested in proceeding
safety precaution, refer to these precautions before proceeding further.

Also, during dismantling, do not assume that valve is totally decontaminated —
harmful fluid, etc., may still be trapped in crevices.

Valve should be placed with the body connector uppermost and on a clean
surface, the valve preferably clamped or bolted down. To remove body
connector, extract body connector mid—flange connection should break open.
Repeat if not successful at first try.

The body connector should now be lifted vertically from the body and placed
on the clean surface with mid—flange uppermost.

If the body connector seal comes away easily during removal of body
connector, it may be removed at this time. If not leave it until later.

With the valve still in the close position the ball may now be lifted from the
body cavity, and the seat rings and body connector seal should now exposed
in either body or body connector.

The seat rings and body connector seal should now be removed. Care must be
taken to avoid scratching the machined faces on which they make contact with
valve body and body connector.

To dismantle stem assembly, first removed the wrench nut, identification plate
and wrench from stern. Using wrench to prevent the stem from turning, remove
the gland nut, disk spring and gland. It is not normally possible to remove
gland packing at this stage. Withdraw stem through body cavity and remove
stem ftrust seal from stem or body recess. Gland packing may now be
removed.

Clean all components thoroughly and examine all seating/sealing surfaces.

If there is a build—up of solids which cleaning fluids will not move—-do not
scratch the machined surfaces— use a broad, flat, blunt tool.

No eroded or corroded leak paths are permissibie. If any are found, the part
must be reptaced. The ball must have no scratches across its seating surfaces
and any damage to the port lip will destroy the seal—~a damage ball must not
be re—used - fit a new one.

KUMKANG PRECISION CO., LTD.
_7_
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@ KKBV Series Ball Vaive Installatlon

u KA N G Operatlon & Mamtenance Instructlons

E. Rebuilding

Before rebuilding, check that all the correct compositions are available and that
they are fit for the purpose. When rebuilding, cleanliness is essential to allow
long valve life and provide cost effective maintenance.

Body should be placed with the mid—flange connection uppermost and on a
clean surface, the body preferably ctamped or bolted down.

Fit inner seat ring before stem assembly.

Fit stem thrust seal. to stem and insert stem through body cavity into stem
hole and fully up into body recess. Fit gland packing, gland and disk with their
outer edges touching. Using wrench to prevent stem from turning, fit gland rut
and screw down until disk springs are firmly compressed. Operate stem several
times and re—adjust. Over—tightening will only reduce the life of the assembly.
Now fit wrench, identification plate and wrench nut to stem assembly and move
stem into the closed position—wrench across the pipeline.

With the stem still in the closed position, the ball may be placed into the body
cavity by sliding the ball slot over the stem tang. Open the valve.

Fit second seat ring and body connector seal into body.

Note .

A trace of silicon based lubricant or clean grease{such as petroleum jelly)

if compatible with the future pipeline media, will ease the rebuilding by holding
the seat rings and insert/body connector seals in place.

Use no grease with abrasive additives.

With mid-flange facing down and ocustomer flange holes correctly positioned,
place the body connector into the body using 2 or 3 body connector cap—
screws to align mid—flange fixing holes.

When correctly located, strike body connector with mallet to push down body
connector further into body.

Fit body connector cap-screws, and by tightening, pull down body connector
untit finally both mid-flanges touch. Valve flanges will be metal to metal,
standard wrenches only should be sued-excessive force will only stretch or
strip the bolis.

Test
If practical, leak tightness and torque should be checked.

KUMKANG PRECSISION CcCO., LTD.
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PRECISION CO., LTD

BALL VALVE
Type : KKBV Series 150mm Fire—safe.
Max. Working Pressure : 40Bar.
Test Pressure . 70Bar.
Flange Connection. Drilled to DN40x100 or 150
Housing : Cast Steel (SC480).
Ball and Stem : ANSI 316/3IS 2343
Upstream seat : Al-Bronze
Sealing : Downstream @ Seat Ht Modified Fire—safe Gasket{(PTFE)

KUMKANG F’RECQISION coO ., LTD.
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@ KKPA Series PNEUMATIC AC'IUATOR

KUM KANG Operatlon&Nlalntenanoelnstructlons DNV ol = sl

PRECISION CO, LTD. © . ISD 9002 &M

ACTUATOR

Type : Hap Double Acting.

Ball valve and actuator to be mounted in closed
positioruall dimensions to be in accordance with

the drawing
@ ?
2-PF1/2" A e o .
CLGSE BE-—- _______________ -

(OuTLED S
=% TH

1245

(400}
The actuator is of a pneumatic type with a simle and safe construction,

ensuring that the actuator operation is reliable regardless of high or low
speeds, and a different air gas pressure abt. 2~8.4 kg/of

Operation Conditions

Pressure range @ 2~8.4 kg/on

Temperature range : —18T ~ to 100T

Direction : Actuators rotate in anti—clockwise direction when the right and air
connection is pressurized

Media : Air or non corrosive gas.

Movement @ 90° with up to 1 1/2° overrun each end.

KUMKANG PF{ECHISIC)N CO., LTD.
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HYUNDAI — ,
MAN B&W High-Pr e;:tl;re Pipe

1081

SAFETY PRECAUTIONS For detaited sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off contral air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

XIXIX|X|[>x]|x

Data
Ref. Description Value Unit
D08-01 High-pressure pipe, tightening torque 55 Nm
D03-03 High-pressure pipe 100 kg
When referring to this page, please quote Data D10801 Edition 6044 Page 1 (2)



108-1 High-P re Pi , HYUNDAI
'9 re;:t'“; pe | MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the.
chapters indicated by the first three digits in the plate number, e.g. P30951 refers to chapter 909.

Plate Item No. Description

P90851 112 Grinding mandrel for h.p. pipe

Page 2(2) When referring fo this page, please quote Data D10801 Edition 0044



HYUNDAI High-Pressure Pipe 908-1.2
MAN B&W Dismantling

1. Stop the engine and shut off the oil supply. 1.

Connect a pressure gauge at "minimess”
point 455. Check the pressure.

Close valve 420 and open valve 421 on the
hydraulic block for the cylinder concerned.

Check that the system is pressure free.

Note!

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

M90628-0204C01

2. Close the valve 531 for the actuator oil
supply.

™

MO0803-0239002

When referring to this page, please quote Procedure M90801 Edition 0224 Page 1 (6)
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908-1.2 HYUNDAI

ngh-Rressqre Pipe MAN B&W
Dismantling
3 3. When replacing the hydraulic high-pressure

pipe, the exhaust valve or the hydraulic ac-
tuator, check the high-pressure pipe sealing
surfaces.

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

4. Remove the screws in both ends of the
high-pressure pipe. Lift the high-pressure
pipe away from the engine.
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HYUNDAI High-Pressure Pipe ' ' 908-1.3
MAN B&W Overhaul

The two ends of the pipe are identical and
shouild both be overhauled as follows: 1.

v

-0
AKX
e

1. Remove the thrust piece from the actuator
and exhaust valve, -

Remove and discard the O-rings from the
thrust piece and the thrust flange.

2. Pull the thrust flange clear of the pipe end.
Remove the spring ring.

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

Pull the sleeve off the pipe.

M30a801-0224001

3. Remove the screws and the two-part disc

from the thrust flange. 2.
Pull the thrust flange off the pipe.
Remove and discard the O-ring.
g
3.

WM90801-0224003

When referring to this page, please quote Procedure M9080T Edition 0224 Page 3 (6)



908-1.3 High-Pressure Pipe HYUNDAI
Overhaul MAN B&W

4. Clean and inspect the contact surfaces of
4. 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 grinding paste,
for example Carborundum No. 200, and
finish with a fine grinding paste, for ex-
ample Carborundum No. 500.

After the grinding, clean the high-pressure

g pipe and the thrust piece.

3 Corborundum No. 200/500 :

< 5. Mount a new O-ring on the flexible hose.

o

(=3

= Mount the thrust flange and the sleeve.

5. 6. Mount the two-part conical locking ring

and the spring ring.

M90831-0224005

M90801-0224006

T
o
©
o
'S

{6) When referring to this page, please quote Procedure M30801 Edition 0224



HYUNDAI High-Pressure Pipe
MAN B&W Mounting

908-1.4

1. If not already done, mount new Q-rings, lu-
bricated with a littie lubricating oil, on the
thrust flanges.

Mount the high-pressure pipe on the en-
gine.

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

2. After fitting 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 span-
ner.

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

M90801-0224h01

D08-03

™

M80801-0224M02

When referring to this page, please quote Procedure M90801 Edition 0224

Page 5 (6)




908-1.4 High-Pressure Pipe HYUNDAI
' Mounting MAN B&W

3. Open the valve 531 for actuator oil supply.

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

MI0803-0239M04

M80803-0239M05

Page 6 (6) When referring to this page, please quote Procedure M90801 Edition 0224



Exhaust Valve

HYUNDAI
MAN B&W Data 108-2
Safety precautions For detailed sketch, see 900-2

X | Engine stopped

X | Shut off starting air supply - At starting air receiver

X | Block the main starting valve

X | Shut off starting air distributor/distributing system supply

X | Shut off safety air supply - Not ME engines

X | Shut off control air supply

X | Shut off air supply to exhaust valve - Only when stopped lubricating oil pumps

X | Engage tuming gear

X | Shut off cooling water

X | Stop lubricating oil supply

X | Lock the turbocharger rotors

Data

- Ref. Description Value Unit
D08-04  |Safety valve, opening pressure 25!bar
D08-07 |Safety valve, tightening torque 50 - 80iNm
D08-08  |Bottom piece seat, grinding angle 29.9 - 30.0}°
D08-10 | Valve spindle seat, grinding angle 30.7 - 30.8)°
D08-11 Bottom piece seat, max. grinding 2.31mm
D08-12  |Gap of bottom piece seat 1.0ymm
D08-13 Spindle, max. burn-off 12.0mm
D08-14 | Spindle, max. grinding 2.0lmm
D08-15 |Spindle stem, measuring area, min. 435|mm
D08-18 |Spindle stem, measuring area, max. 610(mm
Do8-17 Spindle stem, min. diameter 107.8|mm
D08-18 Bushing max. diameter, top 108.8|mm
D08-19 Bushing max. diameter, bottom 112.0)mm
Do8-20 Qil cylinder max. inside diameter 125.21mm
D08-21 Piston rings, min. thickness 4.7|mm
D08-22 Damper piston, min. distance 36.3|mm
D08-23  |Damper piston, max. distance 39.3|!mm
D08-24  |Exhaust valve, complete 2400| kg
D08-25  |Exhaust valve housing .1350| kg
Do8-26 | Qil cylinder 270|kg
D0B-27 | Air cylinder 160|kg
D08-28 | Spindle 2501kg
D08-28  |Bottom piece 300|kg
DO8-30 | Air piston 11|kg
D08-45 Damper piston 22 kg
D08-46  {Damper flange 211kg
D13-01 Hydraulic pressure, mounting 2200| bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 | bar

When referring to this page, please quote Data D10802 Edlition 0122 Page 1 (2)




Exhaust Valve HYUNDAI
108-2 Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter orin the
chapters indicated by the first three digits in the plate number, e.9.P90951refers to chapter 909,

Plate ltem no. Description
PO0851 65 Lifting tool for exhaust valve
P90851 89 Pressure tester for safety valve
PS0851 80 Gauge for exhaust valve spindle
P90851 136 Bridge gauge for exhaust valve
P20851 148 Tool for hydraulic piston
Pa0851 150 Gauge for exhaust valve bottom piece
PS0851 161 Lifting tool for exhaust valve spindle
PO0851 185 Grinding ring for exhaust valve bottom piece
PO0851 077 Cone ring
P91351 10 Hydraulic pump, prneumatically operated
P91351 48 Hose with unions (1500 mm), complete
P21351 60 Hose with unions (5000 mm), complete
P91351 117 5-way distributor block, complete

Page 2 (2) When referring fo this page, please quote Data D70802 Edition 0122



HYUNDAI
MAN B&W

Exhaust Valve

Checking

908-2.1

Checks during running:

1.

Check of bottom piece sealings.

With the exhaust valve mounted on the cyl-
inder cover, check the cocling water inlet
and outlet to the cylinder cover and check
that exhaust valve is open.

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

If water flows from any of the rings, the ex-
haust valve must be removed and the seal-
ing rings replaced.

1.

M90802-0294C01

AN

%

C

When referring to this page, please quote Procedure M30802 Edition 0294
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Exhaust Valve HYUNDAI
Checking MAN B&W

Check with stopped engine:
In connection with port stays, at an interval
of e.g. one month, an check of all exhaust
valves is recommended.

2. Check of spindle drop-down time.

Air Supply

Exhaust Valve 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 manoeuvring
stand.

Check the drop down time for all spindles:

» drop-down within 30 minutes: check
and overhaul, see next step “Check of
air spring tightness”.

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

Control Air
Supply ‘ » drop-down after 1 hour: OK.

M90802-0275C03

Note!

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

Page 2 (30} When referring to this page, please quote Procedure M90802 Edition 0294



HYUNDAI Exhaust Valve 908-2.1 \
MAN B&W _ Checking 1

3. Check of air spring tightness. -

Connect compressed air to the non-return
{A) valve on the air cylinder.

Disconnect and remove the drain oil pipe
from the air cylinder (C).

Check if air is coming out from:

e The bore (B): ieakage from spindle stem
sealing, change and overhaul.

* Hole for drain oil (C): if yes, the leakage
comes from the safety valve or the air
piston. Check the safety valve (D). If air
still is coming out, the leakage comes
from the air piston: change and over-
haul. '

¢ Remove the air supply to the non-return
valve on the air cylinder and check the
non-return valve for tightness.

The checks are for guidance only, minor
leaks are difficult to detect.

M90802-0294C03

When referring to this page, please quote Procedure M30802 Edition 0294 Page 3 (30)




908-2.2 Exhaust Valve HYUNDAI
Dismantling MAN B&W
] 1. Shut off the cooling water.

M90802-0294D01

Shut the cooling water inlet and outlet con-
nections, and drain the exhaust valve.

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

2. 'Disconnect the oil pipe connections.
Disconnect the high-pressure pipe for the
hydraulic valve actuation.

See Procedure 908-1.2

Disconnect the return oil pipe from the ex-
haust vaive.

Disconnect the electrical plug for the valve
position sensor.

o

M90802-0294D02

Page 4 (30)
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HYUNDALI Exhaust Valve

908-2.2

MAN B&W Dismantling
3. Disconnect pipe connections. 3
Disconnect the cooling water connections
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 inter-
mediate pipe to the exhaust valve housing.
Support the intermediate pipe by e.g. a
chain block and remove the screws. g
<t
N
4. Intermediate Pipe. ;
If necessary to lift the intermediate pipe 2
{compensator) alone, use the special tool
from tool panel 901. 4.
5. Dismantling of nuts.
Remove the protective caps from the ex-
haust valve studs, and mount the four hy-
draulic 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 2
pressure as stated in Data. 2
Then loosen and remove the nuts. §
See Procedure 913-1. s
5.
@ D13-02
) T
s -
- FT //// /_—‘,/
vy 10
[==] .
. (]
=
g
When referring to this page, please quote Procedure M30802 Edition 0294 Page 5 (30)




Exhaust Valve HYUNDAI
MAN B&W

Dismantling

6. Retaining bottom piece.

Connect 7 bar working air to the valve air
spring, thereby keeping the valve closed

%@ when it is removed from the engine.

The 7 bar working air must be connected
during the entire lift of the exhaust valve.

The special air coupling is found on tool
panel 908.

7. Lifting of exhaust valve.

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

M90802-0294D06

Caution!

~

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 occur
in connection with the parts separating
with the air spring force still in action.
{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 fol-
lowed, see steps 8 and 9.

M20802-0294D07

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

Disconnect the 7 bar working air hose.

Carefully clean the exhaust valve bore in
the cylinder cover and recondition the seat-
ing and sealing surfaces of the bore, if re-
quired.

See Procedure 801-1.3.

For overhaul of the exhaust valve, see Pro-
cedure 908-2.3.

Page 6 (30} When referring to this page, please quote Procedure M90802 Edition 0294




HYUNDAI Exhaust Valve 908-2.2
MAN B&W Dismantling
Special lift:

8.

8. Dismantle the oil cylinder.

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.

9. Spindie lift.

Mount the spindle lifting tool on the ex-
haust valve spindle and carefully lift the ex-
haust valve away. The tool is found on the
tool panel 808.

M90802-0284D08

©

e

D08-24

7.

(&

[
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g
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908-2.2 Exhaust Valve HYUNDAI
MAN B&W

Dismantling

Cylinder liner inspection through exhaust

10. © valve bore (optional):
<

Notel

It is recommended by MAN Diesel, to

remove the cylinder cover before cylin-

@ der liner ingpection.

5 ' However it is permissible to inspect the
cylinder liner through the exhaust valve

= = V bore, when the special safety ring is

Gl installed in the cylinder cover. (Optional

= tool)

10. Mount safety ring.

0

- ' Before mounting the tool, clean and inspect
the exhaust valve bore. Check and lubricate
p the o-ring in the lower groove of the safety
™~ 2 ring, and carefully Iand the tool inside the
e exhaust valve bore.

iq Caution!

The pictures in this section are for guid-
ance only. It is very important, that the
fuel valves and starting air valve are

mounted in the cylinder cover while per-
forming cylinder liner inspection through
the exhaust valve bore.

M90802-0288D10

—
—

11. Tighten screws.

When the safety ring is centered in the ex-
o haust valve bore and aligned with the cylin-
der cover surface, evenly apply pressure on
top of the safety ring until the tool lands in
the bottom of the exhaust valve bore.

Mount and tighten the two screws in the
safety ring to ensure correct mounting of
the tool.

Check and assess the condition of the
cylinder liner according to the description
given in Volume I, Chapter 707.

M00802-0238D11

12. Dismount safety ring.

When the cylinder liner inspection is com-
pleted, remove the two screws from the
safety ring and lift away the toot from the
cylinder cover.

Page 8 (30) When referring to this page, please quote Procedure M90802 Edition 0294




HYUNDAI Exhaust Valve 908-2.3
MAN B&W Overhaul

1. 0Oil cylinder

Place the exhaust valve cn a wooden sup-
port on the platform.

Fit the spacer rings and the hydraulic jacks
over the nuts. Pump up the hydraulic jacks
to the dismantling pressure, as specified in
Data. Loosen and remove the nuts.

For use of hydraufic tools, see afso Proce -
dure 913-1.

Remove the the safety strap from the oil
cylinder.

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

M90802-0294001

ro

M90802-0294002

When referring to this page, please quote Procedure M90802 Edition 0294 Page 9 (30)




908-2.3 Exhaust Valve HYUNDAI
Overhaul MAN B&W
3 3. Conical locking ring.

M90802-0294003

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.

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

Loosen the air piston from the conical lock-
ing ring by means of a tin hammer, and re-
move the conical locking ring.

4. Air piston.

e

MB90802-0294004

Remove the non-return valve.

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

5, Retaining tool.

Mount the retaining tools for the bottom
piece.

Ma0802-0253007

Page 10 (30)
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HYUNDAI Exhaust Valve 908-2.3
MAN B&W Overhaul

6. Mount oil cylinder for lifting.

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 hous-
ing is evenly distributed.

7. Lift valve housing

Lift the oil cylinder and the valve housing
clear of the exhaust valve spindle.

Land the valve housing on a wooden sup-
port and let the oil cylinder hang in the
crane.

M90802-0294006

~

©) b=
IO
D08-24+ >
D08-28 [y

M90802-0294007

When referring to this page, please quote Procedure M90802 Edition 0294 Page 11 (30)




908-2.3

- Exhaust Valve HYUNDAI

Overhaul

MAN B&W

M80802-0294008

8.

©

M90802-0294009

Bottom piece

Unscrew and remove the special 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.
Air cylinder.

Fit two eye bolts in the air cylinder and lift
off the air cylinder.

Remove and discard the O-ring on the air
cylinder.

Page 12 (30)
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Exhaust Valve

HYUNDAI 908-2.3
MAN B&W Overhaul
Guide Bushing: 10

10.

1.

12.

Seals.

Remove the spring disc on top of the guide
bushing.

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

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

Inspect guide bushing.

Clean the exhaust valve housing.

Inspect the bushing in the spindle guide for
wear and measure the top and bottom di-
ameters. See Data.

Bushing renewal.

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

Alternatively, if the extractor tool is avail-
able, mount the extractor tool and pull up

the bushing.

The extractor tool is optional, and can be
crdered as sparepart.

When a new bushing is mounted, fit a new
O-ring for sealing between bushing and ex-
haust valve housing.

Fit and tighten the screws for the bushing.

:
11.
=
) D08-18
N
L~ D08-19
z )
g fZ,E—{y _
12.

M90802-0294012

A
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NN
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908-2.3 Exhaust Valve HYUNDALI
MAN B&W

Overhaul

Bottom piece:
13.

13. Bottom piece inspection.

Inspect the seating of the bottom piece
carefully for damage and check with the
bottom piece template.

Note!

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 boftom piece seat-

ing.

M80802-0257015

Small dent marks in the botiom piece
seating are acceptable and need not

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 also chapter 707 in
the instruction book, Volume |, Opera-
tion.

Take measurements G2 and G3, using a
feeler gauge. Compare the results with the
figures stated in Data D08-11 and D08-12.

IF burn marks are visible on the bot-

tom piece seating OR G3 does not equal
D08-12, 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 bot-
tom piece seating must be discarded and
replaced with a new bottom piece. Further
grinding or reconditioning is not recom-
mended.

Page 14 (30) When referring to this page, please quote Procedure MS0802 Edition 0294



HYUNDAI Exhaust Valve 908-2.3
MAN B&W Overhaul
14. Bottom piece grinding. 14

15,

If it is neceésary to grind the seating, pro-
ceed as follows:

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

Fit 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,

Note!

MO0802-0294014

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 grinding.

During the grinding, use the botiom piece
template frequently to ensure that maxi-
mum 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
D08-12 as stated on the Data shest.

=N
o

M0802-0257017

When referring to this page, please quote Procedure M90802 Edition 0294
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Overhaul

Exhaust Valve HYUNDAI

MAN B&W

16.

Ma0802-0253018

17.

M90802-0294017

Bottom piece sealing face.

After grinding the inside seating of the bot-
tom piece, grind the outside seating using
carborundum 200 and the special grinding
tool.

Note!

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

Grind until a smooth surface is achieved.
Clean the bottom piece.

Valve spindle:

Spindle lift.

When lifting or handling the exhaust valve
spindle, use the special valve spindle 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 ply-
wood). :

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

Page 16 (30) When referring to this page, please quote Procedure M80802 Edition 0294



HYUNDAI Exhaust Valve
MAN B&W

Overhaul

908-2.3

18. Spindle inspection. 18

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.

Note!

Before using the spindle template, thor-

oughly 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

M90802-0294018

sure that the most burned-off point is

measured.

—h
©

Small dent marks in the valve spindie
seating are acceptable and need not

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 also Chapter 707 in the in-
struction book, Volume 1, Operation.

19, Criterias for reconditioning.

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

M20802-0253021

IF gap G1 exceeds the maximum allowable
value D08-14, see Data, OR the burn-off F1
exceeds the maximum allowable burn-off
D08-13, the spindle must not be ground.
Instead the spindle must be reconditioned.

Contact MAN Diesel & Turbo for advice on
reconditioning.

When referring to this page, please quote Procedure MS0802 Edition 0294
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908-2.3 - Exhaust Valve HYUNDAI
Overhaul MAN B&W
20. Grinding angle.
20, g ang
Mount and secure the spindle in the arind-
ing machine. Using a dial gauge, check that
the spindle is correctly centered.
-

M30802-0253023

o

C

M90802-0294021

[a%]
—

D08-16

D08-15

< D08-17

21,

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

Note!

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

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

During grinding, measure gap G1 frequent-
ly. 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 seating
of the spindle, contact MAN Diesel & Turbo
for advice on reconditioning.

Clean the spindle.

Spindle stem.

Check the spindle stem for wear in the area
D08-15 to D0O8-16 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.

Page 18 (30}
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HYUNDAI Exhaust Valve 908-2.3
MAN B&W Overhaul
22. Mount seals.

22,

23.

24.

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

.Note!

Make sure to mount the sealing ring cor-
rectly, see the sketch.

Mount the spring disc on top of the spindle
guide.

Retaining tools.

Mount the oil ecylinder as a lifting tool on
the valve housing.

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

Land the exhaust valve housing on the bot-
tom piece.

Install and tighten the bottom piece retain-
ing tools.

Spindle mounting.

Lubricate the inside of the bushing in the
spindle guide with plenty of lubricating 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 oll cylinder.

MO0802-0204022

23.

M80802-0253026

o
s

Ma0802-0204024

When referring to this page, please quote Procedure M90802 Edition 0294
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Exhaust Valve HYUNDAI
Overhaul MAN B&W

Air Cylinder:

25. Air cylinder.

Disassemble the safety valve from the air
cylinder, use the machined faces to un-
screw the valve.

Glean the air cylinder carefully inside and

outside including all bores.

Fit a new O-ring in the groove on the out-
side of the air cylinder.

26. Safety valve.

Q Place the safety valve in the pressure test-

ing device. Connect the testing device with

the high pressure pump by means of a

=P

M90802-0294025

hose.

Check the opening pressure, see Data
D08-04.

If the opening pressure is not correct, loos-
en the lock nut and, using a screwdriver,
adjust the safety valve until the correct

V)
o

pressure is indicated. Tighten the fock nut
and test the opening pressure once more.

D08-04 Fit 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.
0 When installing the safety valve in the air
cylinder, only use the machined faces on

Gk

D08-07

M80802-0284026

(e |

the valve housing and tighten, see Data.

Finally, mount the protective cap.

Page 20 (30)
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HYUNDAI Exhaust Valve 908-2.3
MAN B&W Overhaul
27. Ai lind ting.

ir cylinder mounting 57

Air

28.

Lubricate the O-rings bn the spindle stuff-
ing box.

Carefully land the air cylinder on the ex-
haust valve housing and check its correct
engaging with the locating pin.

Note!

Take care not to damage the O-rings on
the outside of the stuffing box.

Piston:
Air piston seals.

Check the teflon guide ring and teflon
sealing ring for wear, if it is necessary to
replace the sealing rings on the air piston,
cut them and remove them.

Be careful not to damage the edges of
the ring grooves in the piston.

Ma0802-0294027

Note!

Before mounting, heat the new teflon
rings in 100°C hot water for at least five
minutes. When mounting the teflon rings,
be careful not to darmage the running
surfaces.

After mounting, compress the teflon rings
by means of the conical ring from tool
panel 908. This is done by pressing the air
piston through the conical ring.

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

o)
o

Mo0802-0294028

When referring to this page, please quote Procedure M90802 Edition 0294
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908-2.3 ' Exhaust Valve HYUNDAI
Overhaul MAN B&W

09 29. Air piston mounting.

IMPORTANT!

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

Fit the conical guide ring for the air piston
on the air cylinder. Lubricate the guide ring

and the running surface of the air cylinder.
4 Lower the air piston down over the valve

spindle into the air cylinder.
Oil level / Clean oil ’

Use a nylon block and a hammer to press
the air piston down into the cylinder.

Remove the conical guide ring from the air
cylinder.

Mount the non return valve for compressed
air.

Mo0802-0294029
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HYUNDALI Exhaust Valve 908-2.3
MAN B&W

Overhaul

30. Locking ring.
30.
Fit the two-part conical locking ring and
apply compressed air below the air piston
to lift the piston.

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, se-
cure the bolts. See' Procedure 913-7.

Oil Cylinder:

31. Gil cylinder.

M90802-0294330

Place the oil cylinder in a horizontal posi-
tion.

w
iy

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

Remove the flange and take out the ac-
tuator piston. Inspect the inside of the oil
cylinder for scoring. Measure the cylinder
diameter. If the diameter of the oil cylinder
exceeds Data D08-20, send the complete
oil cylinder to an authorised MAN Diesel &
Turbo workshop for reconditioning.

M90802-0294031
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Exhaust Valve HYUNDAI

908-2.3
Overhaul MAN B&W
32. Oil piston.
32.

M90802-0294032

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

Check that the TOP mark on the piston
rings faces upwards.

33. Oil piston damper check.

Fit the piston on top of the spindle and
check the mesh of the damper piston by
checking the height of the damper relative
to the oil cylinder.

M80802-0284033

Connect compressed air supply to the
space below the air piston, in order to keep
the valve closed, and to keep the air cylin-
der in close contact with the valve housing.

Place the measuring tool on the air cylinder
across the piston.

Check the mesh of the damper piston by
checking the distance from the upper edge
of the crossbar to the top of the damper
piston. See Data.

If the measurement is outside the value
stated in Data, an adjustment must be
made by changing the disc in the damper
piston as follows:

Page 24 (30)
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HYUNDAI Exhaust Valve 008-2.3
MAN B&W Overhaul

34. Oil piston damper adjustment.
34.

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.

7

77
=

S
2

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.

nges

Check the mesh once more.
35. Oil cylinder assembly.

Mount the actuator pistdn and the flange
in the oil cylinder. Tighten and lock the

screws. g
Fit a new sealing disc in the bore for the g
orifice plug. Screw the orifice plug into the g
bore and mount the plug screw. =
35.

Return the oil cylinder to an upright posi-
tion.

M80802-0294035
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908-2.3 Exhaust Valve HYUNDAI
Overhaul MAN B&W
36. Oil cylinder mounting.

36.

M90802-0294036

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

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

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 tighten-
ing 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 Pro-
cedure 913-1.

Page 26 (30)
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HYUNDAI Exhaust Valve
MAN B&W

Mounting

908-2.4

Checks Before Mounting

1. Checks before mounting.
Before mounting an overhauled exhaust
valve on the engine, it is recommended that
the valve is checked and prepared as fol-
lows:

Check the oil level in the bottem of the air
cylinder. Unscrew and remove the non-

return valve and the safety valve.

Fill oil into the non-return valve hole, until
oil flows out from the safety valve hole.

Refit the two valves again.

Connect compressed air to the air cylinder
to close the valve.

Fit 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 en-
sure that there is a clearance between 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 according to the
dropdown test in Procedure 908-2.1.

Note!

If the air cylinder is fitted with new seal-
ing rings, the time the valve is closed
may be considerably shorter than 15
minutes. The dropdown test should not
be carried 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.

MG0802-0294M01

Clean oil

When referring to this page, please quote Procedure M30802 Edition 0294
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908-2.4 Exhaust Valve HYUNDAI
MAN B&W

Mounting

2. Exhaust valve landing.

Note!

Before mounting the valve on the engine,
connect 7 bar working air to the air cyl-
inder to keep the exhaust valve closed
during the mounting process. Use the
special coupling tool. Remove the retain-
ing tools from the bottom piece.

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

Anti seizure & g

paste ——%7 R M Position the valve in the cylinder cover

4 = bore, guiding it in accordance with the ex-
Vaseling < : = haust flanges and the guide pin on the ex-

haust side of the exhaust valve.

3. Fitting of nuts.

Mount and tighten the nuts hydraulically,
see Data.

For use of hydraulic tools See Procedure

M90802-0294M02

913-1.
3. Place the protective caps on the exhaust
valve studs. :
JY 3-01
8 — 7
4 -
a/ ,” v
- @ /,’ - -«
TS 170
[} .t
. &

M80802-0294M03
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HYUNDAI ' Exhaust Valve
MAN B&W Mounting

908-2.4

4. Assemble the pipe connections.

Connect the intermediate pipe to the ex-
haust valve.

Fit and tighten the screws to the exhaust
valve housing.

Assemble the insulation and plate jackét
for the intermediate pipe if it has been re-
moved.

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

5. Assemble the oil pipe connections.

M90802-0294M04

Connect the high-pressure pipe for the hy-
draulic valve actuation.
See Procedure 908-1.2.

o

Connect the return cil pipe to the exhaust
valve.

Check that all pipe connections are prop-
erly tightened.

Connect the electrical plug for the position
Sensor.

M90802-0294M05

When referring to this page, please quote Procedure M90802 Edition 0294
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Exhaust Valve ~ [HYUNDAI

908-2.4
Mounting MAN B&W
6 Prepare for Operation

M90802-0294M06

6.

~

Air Supply
Exhaust Valve

Ma0802-0275C03

Control Air

Supply

Open cooling water supply.

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 be-
tween the bottom piece and the exhaust
valve housing. See Procedure 908-2.1.

Air supply.

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

Note!

If the lubricating cil 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 ocil pumps and drain the
actuators at the drain screws.

Page 30 (30)
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HYUNDAI Exhaust Valve Actuator 108-3
MAN B&W Data

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting vaive

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Nof ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oif pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

¥ | Stop lubticating oil supply

Lock the turbocharger rotors

XX [ X[ X|X|x

>

Data
Ref. Description Value Unit
D08-35 Hydraulic actuator 270 kg
DO8-47 Top flange 56 kg
D08-48 Actuator piston 22 | kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar

When referring to this page, please quote Data D10803 Edition 0051 Page 1{2)




108-3

Exhaust Valve Actuator HYUNDA!
Data MAN B&W

The task-specific tools used in this procedure are shown on the ptates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description
90862 Exhaust Valve - Hydraulic Tools
P91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions (1500mm), complete
P91351 60 Hose with unions (5000 mm), complete
P91351 105 3-way distributor bleck, complete

Page 2 (2)
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908-3.2

Exhaust Valve Actuator

Dismantling

HYUNDAI
MAN B&W

10QQL20-22606W

£000820-L0106W

£006520-S0806W

Stop the engine and shut off the oil supply.

1.

“minimess”

Connect a pressure gauge at

point 455. Check the pressure.

Close valve 420 and open valve 421 on the
hydraulic block for the cylinder concerned.

Note!
Great care must be taken to ensure that

the area around the workplace is clean

before and during any dismantling of the

hydraulic system.

2. Close valve 531 for the actuator oil supply.

3. Remove the hydraulic high pressure pipe,

see Procedure 908-1.2.

Disconnect the cil pipe from the side of the

top flange.

Page 1 (7)
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908-3.2

Exhaust Valve Actuator HYUNDAI
Dismantling MAN B&W

M90803-0257D04

o

M0803-0255005

4. Remove the thread protective caps.

Loosen the nuts, two at a time, diagonally.

Mount the spacer rings and the hydraulic
jacks over the nuts. Pump up the hydraulic
jacks to the dismantling pressure, as speci-
fied in Data. Loosen and remove the nuts.

For use of hydraulic tools, see also Proce-
dure 913-1.

Mount two eyebolts in the top flange of the
actuator.

Lift the actuator unit clear of the actuator
block.

Remove the sealing rings from the bottom
and discard them.

Page 2 (7)
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HYUNDAI Exhaust Valve Actuator 908-3.3
MAN B&W Overhaul
1. Remove the two screws which retain the 1
fop flange to the cylinder unit. )
Mount two eyebolts in the top flange and
lift away the top flange. Discard the sealing
rings.
2. Mount an eyebolt in the top of the actuator
piston. Lift out the piston.
O
®
g
g
2 /
/‘\
a)
Dog-48 &
-,
2
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908-3.3 ExhaUs{ Valve Actuator HYUNDAI
Overhaul MAN B&W

3. Place the actuator on it’s side.
Remove the bottom plate.
Pull out the bushing piston.
Remove and discard the sealing ring.

4. Clean all parts and check all running sur-
faces for abormal wear and scores.

M0803-0255004

>

M90803-0255005
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HYUNDAI Exhaust Valve Actuator
MAN B&W ' Overhaul

908-3.3

5. Lubricate the cyiinder inside with lubricating
oil.

Mount the bushing piston in the bottom of
the cylinder. :

Mount a new sealing ring.
Replace the bottom plate.

6. Lubricate the actuator piston on all sliding
surfaces.

Mount the piston from the top side of the
cylinder.

Mount a new sealing ring.

M80803-0255008

Mount a new sealing ring for drain oil.

o

Mount the top flange and tighten the
SCrews.

M90803-0239006

When referring o this page, please quote Procedure M20803 Edition 0259
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908-3.4

Exhaust Valve Actuator HYUNDAI

Mounting

MAN B&W

M80803-0255M01

Note!

Ma0803-0257M03

>
<
®
<

Great care must be taken to ensure that
the area around the workplace is clean
before and during assembly of the hy-
draulic system.

Check the oil holes and the face of the hy-
draulic block and the bottom of the hydrau-
lic actuator to see that they are clean and
free of impurities.

Mount two eyebolts in the top of the actua-
tor assembly and a new sealing ring in the
bottom groove.

Mount a new sealing ring on the drain oil
bushing.

Carefully land the actuator assembly on the
hydraulic block.

Remove the eyebolts from the top flange.
Tighten two nuts at a time diégonally.

Screw the nuts on to the studs. Mount the
spacer rings and the hydraulic jacks over
the nuts. Pump up the jacks to the tighten-
ing pressure, as specified in Data. Tighten
the nuts, and remove the hydraulic jacks
and the spacer rings.

For use of hydraulic tools, see also Proce-
dure 913-1.

Mount the thread protecting caps.

Page 6 (7)
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908-3.4

Exhaust Valve Actuator
Mounting

MAN B&W

HYUNDAI

\ T

L
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HYUNDAI ) _
MAN B&W Exhaust Valve - Panel Plate P90851-0234

!lf o 136 0 ] %0 058 @
° D

0390 ] ® R

112 0

150 161
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Plate P90851-0234 Exhaust Valve - Panel

ltem o Item -
No. ltem Description No. . Item Description

016 | Panelfor tools

028 | Name plate .

065 | Lifting tool for exhaust valve

077 | Cone ring

089 | Pressure testing equipment for exhaust
valve

090 | Gauge for exhaust valve spindle

112 | Grinding tool for high pressure pipe
124 | Tool for emergency opening of exhaust
valve

136 | Bridge gauge for exhaust valve

148 | Tool for hydraulic piston

150 | Gauge for exhaust valve bottom piece
161 | Lifting tool for exhaust vaive

185 | Grinding ring for exhaust valve bottom
piece




HYUNDALI ) )
MAN BaW Exhaust Valve - Extra Tools Plate 90861-23E
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Plate 90861-23E - Exhaust Valve -~ Extra Tools
Item Item Description Item Item Description
No. P No. P

o111 Grinding machine, complete

When ordering spare paris, please
refer to the KOREA KOKACO Manual

0802 | Piston ring opener




HYUNDALI Exhaust Valve - Hydraulic Tools Plate 90862-0046
MAN B&W _

089

028 0
\\ @% o

030

041
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Plate 90862-0046

Exhaust Valve - Hydraulic Tools

I;qe:-' Item Description I't\le(;r-\ ltem Description
028 Hydraulic jack, compiete

030 Support

041 Tommy bar

053 O-ring with back-up ring

065 O-ring with back-up ring

089 Spanner

100 Stud setter

207 Hydraulic toolset, complete




HYUNDAI
MAN B&W

Exhaust Valve - Hydraulic Tools

Plate
P90865-0004E

090

256 28|
e
?-‘N
268% 2 220

-303

124
136 \—150
161
207
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Plate

P90865-0004E

Exhaust Valve - Hydraulic Tools

Ilt\f:? Iltem Description 'ﬁ: item Description
090 | Spanner
124 | Hydraulic jack, complete
136 | Support
180 | O-ring with back-up ring
161 | O-ring with back-up ring
185 | Tommy bar
207 | Stud setter
220 | Hydraulic jack, complete
232 | Support
256 | O-ring with back-up ring
268 | O-ring with back-up ring

| 281 | Tommy bar
303 | Stud setter
207 Hydraulic toolset, complete




HYUNDAI Fuel Valve 109-11
MAN B&W Data

SAFETY PRECAUTIONS ror detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear '

Shut off cooling water

X | Shut off fuel oil

Stop lubricating oil suppiy

Lock the turbocharger rotors

> [ [ x| [

Data
Ref. Description _ Value Unit
D09-40 Fue! valve opening pressure 300 - 380 bar
D09-42 Inlet seat, max. diameter 30 mm
D08-43 Fuel valve . 15 kg

When réferrfng to this page, please quote Data D10911 Edition G067 . Page 1 (2)




Fuel Valve HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Piate Item No. Description
P90151 71 Dismantling tool for fuel vaive
PS0951 94 Milling tool for fuel oil pipe seats
P90951 165 Grinding mandrel for valve head
P90951 177 Grinding mandrel for thrust spindel
P90951 189 Grinding mandrel for holder - ouiside
P90851 180 Grinding mandrel for holder - inside
P90951 287 Assembling tool for fuel valve
P90861 Fuel Valve tester, complete
Page 2 (2) ' When referring to this page, please guote Data DT10911 Edition 0067



HYUNDAI Fuel Valve 909-11.1
MAN B&W Checking

1. Fuel Valve

The fuel valves must be given the utmost at-
tention and care, as the greater part of irregu-
larities that may occur during the running of the
engine can be attributed to defects in these
valves.

77

If the engine gives normal performance in ac-
cordance with diagrams and exhaust tempera-
tures, it is only necessary to inspect the fuel
valves after the service period stated in the
Checking and Maintenance Programme. See
Chapter 900-1.

in order to obtain reliable results during testing
of the fuel valves, all fuel valves that are dis-
mantled from the engine must be disas-
sembled, cleaned, inspected and re-assembled
before testing. See Procedure 909-11.3 and
909-12.3. ‘

Note!

2L

-

AR

kY
§

M80911-0243G01
G

In the event that the slide-type fuel valve is
pressure tested without being cleaned be-
tween the fuel nozzie and the cut-off slide,
the opening pressure value measured might 2
be considerably lower than specified.

All fuel valves must be function-tested before
being mounted in the cylinder cover.

Pressure testing pump

Use only hydraulic oil {rust-prevernting) 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 accordance with the
supplier's instructions.

2. Spring housing
To ensure that over tightening has not taken

place, check that the locking/indicating pin has
not been bent or broken off.

In the event of over tightening, replace the
spring housing by a new one.

MY0911-0240C02

When referring to this page, please quote Procedure M90911 Edjtion 0243 Page 1 (13)




909-11.1

Fuel Valve HYUNDAI
Checking MAN B&W

Ma0911-0240C03

M90911-0240C04

3. Setting-up the fuel valve

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 pres-
sure disc is flush with the top face of the
spring housings. Mount the oil pipe between
the pressure testing pump and the fuel valve.

Pressure testing procedure
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
4, Flushing and jet control

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 gjected from the nozzle holes (no
atomization).

Acceptance criteria:

There is to be a continuous jet of oil through at
jeast 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 during pressure test-
ing is lower than the height it is lifted during
normal engine operation - the fuet oil will not

. necessarily flow from all of the nozzle holes.

Cause of fault:

If the jets do not fulfii the above point, the
cause may be:

Dirt in the nozzle holes

The nozzle is not mounted correctly

Page 2 (13)
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HYUNDALI - Fuel Valve
MAN B&W _ Checking

909-11.1

5. Opening pressure

To check the opening pressure, increase the oil
pressure until oil is admitted through the nozzle
holes.

Acceptance criteria:
Check the opening pressure on the pressure

gauge and compare with Data D0%-40 on the
datasheet.

Note!

Do NOT attempt to carry out an atomization
test on the slide type fuel valvs, as this may
damage the cut-off slide and nozzle.

Cause of fault:

m
!

If the opening pressure is higher than specified e
in D09-40, the cause may be that a wrong type o
of spring is used - replace the spring on the |g t::i
thrust spindle, if necessary, replace the com- |2 x_:Z;s
plete thrust spindle. 8 N
If the opening pressure is lower than specified [Z
in D09-40, the cause may be that the spring
has sagged - replace the spring, or add a spe-
cial thin disc.
Note!

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.

When referring to this page, please quote Procedure M90911 Edition 0243 Page 3 (13}




809-11.1 Fuel Valve HYUNDAI
Checking MAN B&W
6 6. Sealing test and sliding function

M9G211-0240C06

To check the needle valve seat for tightness
and the slide for correct closing.

Slowly increase the oil pressure to about 50
bar below the opening pressure. Maintain the
built-up pressure by closing for the oil supply.

Acceptance criteria:

Qil must not flow 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 circulation oil).

Note!

Qil flows out of the leak oil outlet when the
fuel valve is fuli of oil.

Cause of fault:

If oil flows 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 Procedure 909-12.3.

» 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 Procedure 909-12.3.
See Procedure 909-13.3.

If a quick pressure drop from 15 to 0 bar can-
not be registered: v

« 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 Procedure
909-12.3.

Page 4 (13)
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HYUNDAI Fuel Valve
MAN B&W _ - Checking

7. Pressure test, O-ring sealing

To ensure that_thé leak oil {circulation oil) re-
mains in the closed system, build up a working
pressure of about max. 10 bar until cil flows
out of the leak oif 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 in-
side the fuel valve head is defective, and must

be replaced.

8. Atomization test

Note!

Do NOT attempt to carry out an atomization
test on slide type fuel valves, as this may
damage the cut-off slide and nozzle.

The atomization test may damage the valve be-
cause it makes the needle oscillate, with a
small lift at a very high frequency. 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 be-
tween cut-off slide and nozzle.

All of these conditions involve the risk of sei-
zure between the cut-off slide and the nozzie.

-M80911-0240C07

Max. 10 bar

Max. 100 bar

NN

AN

M80911-0240C08

NN\
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909-11.2 | Fuel Valve mxg%‘g‘c\;

Dismantling

1. 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 Procedure 909-14.2.

Disconnect the return oil pipe from the fuel
~ valve.

2. Remove the nuts and the spring housings.

=
] . .
g 3. Take out the valve. If the valve is sticking,
z use the fuel valve dismantling tool to pull
2 the fuel valve clear of the top cover.
=
If the valve is not to be overhauled immedi-
2. ately, the valve should be placed immersed
in diesel oil untit overhauiing.

o
8
2
3
=

3.
o
=}
3
&
5
2
=2
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HYUNDAI
MAN B&W

Fuel Valve
Qverhaul

909-11.3

When fuel valves are overhauled, all parts
should be handled carefully and be kept clean.

Use only clean, non-fluffy rags for-wiping pur-
poses. Make sure to remove all liquid or soiid
impurities. Whenever fuel valves are over-
hauled, all sealing rings should be discarded
and replaced by new, faultless sealing rings be-
fore reassembly.

1.

Measure the length A of the protruding part
of the nozzle, and write down the result for
correct re-assembling of the vaive.

Place the valve holder in a machine vice,
mount the fuel valve in the holder and fit
the valve with the guide disc from the
grinding tool.

Compress the fuel valve and the spring in-
side, by means of a driiling 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.

M20911-0240001

M80911-0240002

Ma0911-0240003

When referring to this page, please quote Procedure M90911 Edition 0243
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909-11.3 Fuel Valve HYUNDAI
Overhaul MAN B&W
- 4. Pull the valve head clear of the valve hous-
4. ing. )
: Remove the:
—
. » Non return valve
Cb/
Z » Thrust spindle parts
Lo
s Thrust foot
+ Spindle guide and fuel nozzle
: from the valve housing.
Remove and discard all the O-rings.
e ]

| M20911-0243004

Page 8 (13)
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HYUNDAI Fuel Valve 909-11.3
MAN B&W Overhaul
5.

5. Carefully clean and examine all surfaces of
the:

* Fuel valve housing
s  Fuel valve head

* Thrust spindle

If necessary, grind the seating surfaces by
means of the grinding mandrels supplied
and a fine-grain abrasive (such as
Carborundum No. 500).

This grinding must only be carried out
manuaily.

After the grinding, wash the parts in gas oil
and blow clean by means of compressed
air to remove any remains of the grinding
compound.

In the event of more serious damage 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 fitted in the chuck of a col-
umn-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.

Note!

Take care not to exceed the maximum
diameter of the seat, see Data.

M90911-0243005
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909-11.3 Fuel Valve HYUNDAI
Qverhaul MAN B&W

6. The complete spindle guide, including the
fuel nozzle, should be sent to an authorised
MAN B&W repair shop for overhaul. If this
is not possible, the spindle guide may be
overhauled on board.

See Procedure 908-12.3.

Note!

Do not attempt to remove the fuel nozzle
from the spindle guide unless the spindle
guide has been dismantled. Otherwise
the cut-off slide on the spindle may be
damaged.

The non-return valve should be sent to an
authorised MAN B&W repair shop for over-
haul. If this is not possible, the non-return
valve may be overhauled on board.

M80911-0240005

See Procedure 909-13.3.

Mount the complete spindle guide, includ-
ing the fuel nozzle, in the fuel valve hous-

ing.

Carefully slide the spindie guide down into
the valve holder, and turn the nozzle until
the spindle guide engages correctly with
the guide pin. Check that distance A corre-
sponds to the measurement taken before
ez the valve was disassembiled.

Note!

M909211-0240006

Make sure that the fuel nozzle and spindle
guide engage correctly with the guide pin in
the fuel valve housing. This can be ascer-
tained by attempting to turn the nozzle af4
ter mounting. It must not be possible tg
turn the nozzie.

o
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HYUNDAI Fuel Valve 909-11.3
MAN B&W Overhaul
9. Mount:

9.

10.

+ the thrust foot

* the parts of the thrust spindie
* 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 (MoS,).

For the correct use of this fubricant, see
Procedure 9713-11.

Fit the valve head with a new O-ring.

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 hous-
ing and valve head engages correctly so as
to prevent relative turning of the parts.

M90911-0243009

—
e

M90911-0243010
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909-11.3 Fuel Valve HYUNDAI
Overhaul MAN B&W

11 - 11. Assemble the valve by means of the union
. nut.

Place the valve in the valve holder in a drill-
ing machine.

Compress the fuel valve and the spring in-
side. Keep the valve compressed and
tighten the union nut with a hook spanner.

After overhaul, the fuel valve must be
tested in the test rig.
See Procedure 909-11.1.

12. If the fuel valve is not to be mounted in the
engine immediately after the overhaul,
cover all openings of the valve with plastic
to prevent dirt from entering the vaive dur-
ing storage.

M30911-0240010

Page 12 (13) When referring to this page, please quote Procedure M90911 Edition 0243




HYUNDAI | Fuel Valve 909-11.4
MAN B&W | Mounting

1. 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 Procedure 901-1.3).

If not already done, mount new O-rings on
; the fuel valve. Lubricate the valve with mo-
| ~ lybdenum Disulphide (MoS,).

2. Mount the valve in position in the cylinder
cover.

Mount the spring housings and the nuts.
Tighten the nuts until the top face of the
pressure disc is flush 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 tight- 2.
ening of the fuel valve to the cylinder
cover as well as the correct compression
of the fuel valve.

M90911-0238MM1

3. Lubricate the thread on the union nipple of
the fuel oil pipe with a heat resistant anti
seize grease before mounting.

Note!

It is recommended to overhaul the fuel oil
high-pressure pipe before mounting.
See Procedure 909-14.3.

As a minimum, the distance between the
fuel oil pipe ends and the thrust bushings
must be checked and, if necessary, ad-
justed.

M90911-0240M02

Mount the overhauled fuel oil high-pres-
sure pipe and the return oil pipe.
See Procedure 909-14.4.

Note!

All fuel valves must be function-tested
hefore being mounted in the cylinder
cover, see Procedure 809-11.1.

M90911-0240M03
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HYUNDAI Fuel Valve Spindle Guide 109-12
MAN B&W Data

SAFETY PRECAUTIONS For detailed sketch, see 800-2

Stopped engine

Shut off starting air supply — Af starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

Stop lubricating oii supply

Lock the turbocharger rotors

Data
Ref. ' . Description Value Unit
D09-70 Nozzel spray hole cleaning tool table
Nozzel Cleaning Test - Nozzel Cleariing Test
spray hole drill pin spray hole drill pin
0.90 0.85 0.94 1.60 1_._55 1.6§__
0.95 0.90 0.99 1.65 1.60 _170V
1.00 0.95 _1_._04 1.70 1.65 1'_!4_
1.05 1.00 1.09 7 7177'§77170_1_§C_)
1.10 195w1_14 1.80__ ) 1.7577 B 18‘:}_
1.15 1.10 1.20 B 1.857”_ ) _1_89_ B 18537
120 | 115 | 124 || 190 | 185 | 194
1.25 1.20 B 139 77777 a 1.95 190w 19}}
1.30 125 | 134 1| 200 | 195 | 205 |
1.35 130 | 1389 1| 205 | 200 | 208
140 135 | 144 1 210 | 205 | 214
145 | 140 149 |1 245 | 210 | 219
1.50 145 | 154 1220 | 215 | 224
1.55 1.50 1.59 2.25 2.20 2.29
When referring.to this page, please quote Data D10912 Edition 0048 Page 1 (2)
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109-12 Fuel Valve Spindle Guide HYUNDAI

MAN B&W

Data

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate !tem- No. Description

P90266 Fuel Valve Nozzle - Tools
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HYUNDAI Fuel Valve Spindle Guide 909-12.3
MAN B&W Overhaul

Note!

This instruction is only valid for spindle
guides of the slide valve design.

Extreme care and accuracy should be
exercised when carrying out this opera-
tion.

Based on service experiehce it is recom-
mended {o replace the complete spindle
guide after 16000 hours of operation.

1. Clean the outside of the spindle guide in
pure gas oil or similar. The individual parts
of the spindle guide are not interchange-
able, therefore only one guide is to be dis-
assembled at a time.

Note!

The spindle guide, thrust piece and
spindle are matched parts and may not
be re-placed individually.

M20912-0228002

2. Place the spindle guide in a bench vice
provided with “soft” jaws, and use the "

brass mandrel as shown to disassemble 4 -
the spindle guide. |
3. Mount the pulling tool around the fuel =
nozzle on the spindle guide. Turn the nut to
pull the fuel nozzle off the spindie guide.
Note! N

The pulling tool is not standard for all
engines, but may be delivered as an op-
tional extra.

4. If no pulling tool is available, the fuel nozzle
can be dismantled from the spindle 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.

M20912-0228004

When referring to this page, please quote Procedure M90912 Edition 0228 Page 1 (5)




909-12.3

Fuel Valve Spindle Guide HYUNDAI

Overhaul

MAN B&W

M90812-0228005

5.

M80812-0228006

Clean all the parts of the spindle guide in
gas oil and wipe dry with a clean piece of
cloth. '

Clean ail parts again in gas oil or
‘Electrocleaner’ 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 magnification magnifying glass and
an inspection lamp.

During the examination, pay special atten-
tion to the seating surfaces and sliding sur-
faces of the parts.

Remove any deposits or very fine
scratches by placing the spindle, thrust
piece or spindle guide respectively in a
lathe, as shown, and polishing with a very
fine conventional polishing linen ‘grade
360°.

Use also a little oil for the polishing (a
coarser polishing linen must absolutely not
be used).

Note!

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 mag-
nifying 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 dis-
carded.

Page 2 {5)
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HYUNDAI Fuel Valve Spindle Guide 909-12.3
MAN B&W Overhaul

7. Clean any carbon deposits from the central
bore of the fuel nozzle by means of the 7.
special brass brush. Clean the fuel nozzie
with gas oil and wipe dry with a clean _
cloth. :

8. Read the nominal hoie size on the cylindri-

cal part of the nozzle, as shown in the fig-
ure. 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, DOY9-70, on the data sheet,
via the nominal hole size.

Clean the spray holes, using gas oil and
the special drills supplied.

M90812-0228Q07

Note!

During this operation be very careful not
to push the drill too far to avoid scratch-
ing the snug-fit 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 dis-
carded.

This also applies to nozzles with oval holes
{can be ascertained with a magnifying
glass}.

Check the fuel nozzle before mounting on
the spindle guide, the cut-off slide must be
able to move freely inside the nozzle.

M80912-0228008

©

M80812-0228009
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909-12.3

Fuel Valve Spindle Guide HYUNDAI

Overhaul

MAN B&W

1.
11.
12.
12.
WY A@%
I RN l I
| 27

10. Lubricate the spindle and the thrust piece

with the cut-off slide with a little Molybde-
num Disulphide (MoS,), see Procedure 913-
1. '

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.

Page 4 (5)
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HYUNDAI Fuel Valve Spindle Guide 909-12.3
MAN B&W Overhaul
13. Lubricate the sliding surfacés of the nozzle

14,

and the spindle with a little Molybdenum
Disulphide (MoS,). See Procedure 913-11.

Mount the nozzle on the spindle guide.

Make sure that the hali-circle shaped
groove on the nozzle and the spring pin are
in line. '

If nozzle and spindle guide are provided
with scratch marks opposite the spring pin,
they must be in line.

Place the parts on the plane of a drilling
machine or hydraulic press.and position
the mounting tool over the parts. Make
sure that all the parts are perfectly aligned.

Press the nozzle on to the spindle guide.

Note!

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 us-
ing the mounting tools.

Check that the spindle inside the spindie
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
spindie guide during storage.

M20912-0228013
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HYUNDAI Non-return Valve for Fuel Valve
MAN B&W Data

109-13

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver

Block the main starting valve

Shut off starting air distributorldistributing system supply

Shut off safety air supply — Not ME-engines

Shut off control air supply

Shut off air supply to exhaust valve ~ Only with stopped lubriating oil pumps

Engage turning gear

Shut off cooling water.

Shut off fuel oil

Stop lubricating oil supply
Lock the turbocharger rotors

Data

Ref. . Description Value

Unit

When referring to this page, please quote Data D10913 Edition 0033
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109-13 Non-return Valve for Fuel Valve HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter a909.

Plate item No. | Pescription
P90951 153 Flange for dismantling of non return valve
P90968 Fuel Valve - Inspection Tools

Page 2 (2) When referring to this page, please quote Data D10913 Edition 0033



HYUNDAI Non-Return Valve for Fuel Valve 909-13.3
MAN B&W Overhaul

Note!

Extreme care and accuracy should be
exercised when carrying out this opera-
tion.

1. 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.

Note!

Except for the slide valve spring, defec-
tive parts cannot be replaced individually
by new ones.

Ma0913-0207001

Place the non-return vaive as shown in Fig.
1 in a bench vice provided with “soft” jaws,
and disassemble the non-return valve, us-
ing the disassembling tool and a hammer

as shown. L
N

2. Clean all the parts for the spindle guide in
gas oil and then blow clean.

Finally, clean in either gas oil, kerosene or
‘Electrocleaner’, and blow the parts dry
with compressed air as shown in Fig. 2.

3. Now place the parts on ciean, lint-free rags
and examine with an 8-10 times enlarge-
ment magnifying glass, and an inspection
lamp with magnifying glass as shown in
Fig. 3.

M90913-0208002

M80813-0267003
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909-13.3 Non-Return Valve for Fuel Valve HYUNDAI
Overhaul MAN B&W
4. Examine the slide faces of movable parts

M90913-0207004

M90913-0207005

M80913-0208006

for coating. Vent slide B/housing A will be
too tight if there is a coating. (The letters
A-D refer to the letters/parts in Fig. 2).

Fix vent slide B and, subsequently, housing
A in a lathe as shown in Fig. 4 and remove
the coating by means of very fine conven-

ticnal polishing linen ‘grade 360°.

Also a little oil should be used (a coarser
polishing linen must absolutely not be
used).

Check spring C for the thrust piece for in-
side wear marks. If defective, it should be
exchanged.

Check the seat on thrust piece D/vent
slide, and the seat on vent slide/housing.
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 dis-
carded.

Check the outside sealing face on the
thrust piece D.

If necessary, grind the seating surfaces by
means of the grinding mandrel, found on
tool panel 909, and a fine-grain abrasive
(such as Carborundum No. 500).

0
0
«©
@
]
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HYUNDAI | Non-Return Valve for Fuel Valve | 909-13.3
MAN BE&W Overhaul

7. Mount the non-return valve as follows:

» Lubricate all movable parts with molyb-
denum disulphide {MoS,).

¢ Place the loosely-assembled non-return
valve on the plane of a drilling machine,
with the tool positioned as shown in
Fig. 6.

* 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.

M80913-0207006

8. If the non-return valve is not to be mounted
in a fue! valve immediately after the over-
haul, cover all openings of the non-return
valve with plastic to prevent dirt from enter-
ing the valve during storage.

When referring to this page, please quote Procedure M80913 Edition 0208 Page 3 (3)




HYUNDAI Fuel Oil Presure Booster
MAN B&W Data

109-20

SAFETY PRECAUTIONS For detailed skefch, see 900-2

Stopped engine

Shut off starting air supply — At starting air receiver

Block the main starting valve

Shut off starting air distributor/distributing system supply

Shut off safety air supply — Nof ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps
X i Engage turning gear

XX XX | XX

Shut off cooling water

X | Shut off fuel ol

¥ | Stop lubricating oil supply
Lock the turbocharger rotors

Data
Ref. Description Value Unit
D09-81 Booster complete 640 | kg
D09-82 Booster housing 260 kg
D09-83 Hydraulic plunger 48 | kg
D13-01 Hydraulic pressure, mounting 2200 bar
D13-02 Hydraulic pressure, dismantling 2000 - 2400 bar
When referring to this page, please quote Data D10920 Edition 0004 Page 1 {2)




109-20 Fuel Oil Presure Booster HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P80951 refers to chapter 809.

Plate Item No. Description
P30862 Exhaust Valve - Hydraulic Tools
P20951 69 Lifting tool for fuel pump
P20951 368 Lifting tool for hydraulic plunger
P91351 10 Hydraulic pump, pneumatically operated
P91351 46 Hose with unions (1500mmy), complete
P91351 60 Hose with unions {5000 mm}, complete
P91351 105 3-way disiributor block, complete

Page 2 (2) When referring to this page, please quote Data D10820 Edition 0004



HYUNDAI
MAN B&W

Fuel Qil Pressure Booster 909-20.2
Dismantling

1.

Mount a pressure gauge at “minimess”
point No. 455. Check the pressure.

Close valve 420 and oben valve 421 on the
hydraulic block. Check that the hydraulic
cylinder unit-is pressure free.

Close the fuel oil inlet valve.

Open the fuel cil drain.

Remove the fuel oil high préssure pipes,
see Procedure 909-14.2.

Disconnect the electrical sensor connec-
tion.

Remove the fuel oil inlet pipe.

Remove all drain pipes connected to the
fuel oil pressure booster.

M20101-0280D02

Note!

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

Loosen the nuts, two at a time, diagonally.

Mount the spacer rings and the hydraulic
jacks over the nuts. Pump up the hydraulic
jacks to the dismantling pressure, as speci-
fied in Data. Loosen and remove the nuts,

For use of hydraulic tools, see also Proce-
dure 913-1.

M80820-0215D02

w

M90920-0204D03

When referring to this page',. please quote Procedure M90820 Edition 0215 Page 1 (7)




909-20.2

Fuel Qil Pressure Booster HYUNDAI
Dismantling ‘ MAN B&W

Ma0602-0235002

D09-81

o

M90820-0201005

4. Mount the lifting tool on top of the fuel oil

pressure booster.
See Procedure 909-21.2.

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.

Land the fuel oil pressure booster on a
wooden support and take care not to dam-
age the drain oil bushing.

Page 2 (7}
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HYUNDAI Fuel Oil Pressure Booster
MAN B&W Overhaul

909-20.3

1. Place the fuel oil pressure booster on a
wooden support.

Remove the booster top cover, see Proce-
dure 909-21.2.

2. Mount the lifting tool in the top of the hy-
draulic plunger. : :

Lift up the plunger.

3. Unscrew the flange for the throttle valve.
Screw out the throttle valve, clean the valve
in gas oil and blow through with com-.
pressed air.

M90820-0201001

A

M90920-0201002

o

M90820-0201003

When referring to this page, please quote Procedure M90920 Edition 0215
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909-20.3 Fuel Oil Pressure Booster HYUNDAI
Overhaul MAN B&W
' 4. Clean the booster housing and the hydrau-
4. lic plunger with kerosene or gas oil.
Place the booster housing on one side.
Remove the two sealing rings from the cy-
lindrical part of the booster housing and
o o 8 the sealing ring from the bottom. Discard
0® , <\Y\\’\§‘!§}\}}\\\\\\ the sealing rings.
‘ \'\S// -
A\\\\\\ ""f:}'!jl{!{!i Carefully clean the bottom of the booster
\\‘\_\‘_\ housing.
R |
. N ANy T Inspect the hydraulic cylinder surface and
8 : \\\\\ S the hydraulic piston for wear and seizures.
g /m Check the position sensor fip for damage.
= The position sensor should only be re-
newed if it is not working properly.
5.

S Pull out the drain oil bushing and discard
the two sealing rings. Clean the hole and
the bushing.

Mount the bushing with new sealing rings.
a 5. Mount new sealing rings in the hydraulic
\ cylinder.
@ For correct mounting, see the sketch.
@ Turn the booster housing to an upright po-
% w / sition and place it on a clean piece of oil
g \W paper.
g )
s 6. Lubricate the cylinder (lower part) and the
hydraulic piston with proactive oil.
6.
Mount the hydraulic piston.
MOS,
Note!
o — All parts of the hydraulic high pressure
("
i-_% system must be kept absolutely clean
N — impuriti
N=—=A and free of impurities.
N
'§!§\ In this case, pay particular attention to
gbﬁ)\‘lt-g§ | g}et rI;g/dbrauli;: f:‘?;c;r;_and the lower part
N ooste ing.
: g B :
: S e
5 N =0
< \Q\ i Mount the throttle valve and the flange.
% : .
=

 Page 4(7)
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HYUNDAI Fuel Oil Pressure Booster 909-20.3
|MAN B&W . | Overhaul

7. Mount the booster top cover and tighten
the top cover screws. See Procedure
908-21.4.

B. If the booster is stored before use, cover all
openings with plastic and apply preserva-
tion oil to all machined surfaces to prevent
corrosion.

Ma0820-0201007

When referring to this page, please quote Procedure MS0920 Edition 0215 Page 5 (7)




909-20.4 : . Fuel Oil Pressure Booster HYUNDAI
Mounting MAN B&W

Note!

N R D09-81 Great care must be taken to ensure that
the area around the workplace is clean
before and during assembly of the hy-

draulic system.

[«

@' 1. If the fuel oil pressure booster has been

E ED, preserved for storage, remove all preserva-
tion and plastic covers.

Mount the lifting tool in the 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.

M80920-0201M01

Mount new sealing rings if not already
done.

2. Check that the face on the hydraulic block
is completely clean.

3. Land the fuel oil pressure booster on the
hydraulic block.

Remove the lifting tool.

M380920-0215M02

w

Ma0602-0238M03

Page 6 (7) When referring to this page, please quote Procedure M90920 Edition 0215



HYUNDAI Fuel Qil Pressure Booster 909-20.4
MAN B&W Mounting

4. Mount the nuts on the fuel oil pressure
booster studs and screw down.

Tighten two nuts at a time, diagonally.

Screw the nuts on to the two 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.

5. Mount and tighten all drain pipes to the
fuel oil pressure hooster.

Mount the fuel oil inlet pipe.

M90820-0204M04

Mount the fuel oil high pressure' pipes, see
Procedure 309-14.4.

Close the fuel oil drain valve.
Mount the electrical sensor plug.

6. Open valve 420 and close valve 421 on the
hydraulic block.

Open the fuel oil inlet valve.

M80920-0215M05

M80922-0210M03

When referring to this page, please quote Procedure M80920 Edition 0215 Page 7 (7)




Fuel Oil Pressure Booster Top Cover

HYUNDAI
MAN B&W Data

109-21

SAFETY PRECAUTIONS For detailed sketch, see 900-2

Stopped engine

Shut off starting air supply - At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply - Nof ME engines

Shut off control air supply

Shut off air supply to exhaust valve - Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

X | Shut off fuel oil

X | Stop lubricating oil supply

Lock the turbocharger rotors

KR XX

x

Data

Ref. Description Value

Unit

D09-86 Fuel outlet seat, max.grinding diameter 30
D09-87 Booster top cover 330
D09-88 Fuel plunger 30

D13-01 Hydraulic pressure, mounting 2200
D13-02 Hydraulic pressure, dismantling 2000 - 2400

mm
kg
kg

bar
bar

When referring to this page, please quote Data D10821 Edition 0011
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109-21

Fuel Oil Pressure Booster Top Cover HYUNDAI
Data . MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in
the chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate [tem No. Description
PY0862 Exhaust Valve - Hydraulic Tools
P90951 62 Lifting tool for fuel pump
P20981 Mounting Tools - Top Cover Seals
P90951 320 Plunger locking tool
P91351 10 Hydraulic pump, pneumatically operated
P91351 45 Hose with unions (1500mm), complete
P91351 60 Hose with unions (5000 mmy}, complete
P91351 105 3-way distributor block, complete

Page 2 (2)
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HYUNDAI 'Fuel Oil Pressure Booster Top Cover
MAN B&W Dismantling

909-21.2

4. Close the fuel oil inlet valve.

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 hydraulic cylinder unit is
pressure free.

2. Remove the fuel oil high pressure pipes,
see Procedure 908-14.2.

Drain the fuel oil pressure booster for oil. %

Remove the drain oil pipe from the top g

cover. b
3. Remove the thread protective caps. 2.

Loosen the hydraulic nuts, two at a time,
diagonally.

Mount the spacer rings and the hydraulic
jacks over the nuts. Pump up the hydraulic
jacks to the dismantling pressure, as speci-
fied in Data. Loosen and remove the nuts.

For operation of the hydraulic tools, see
Procedure 913-1.

MB0921-0221D02

w

MS0921-0221003

When referring to this page, please quote Procedure M90921 Edition 0221
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909-21.2 Fuel Qil Pressure Booster Top Cover HYUNDAI
Dismantling MAN B&W

4. Unscrew the centre plug screw with
lefthanded thread and remove the small
disc.

Mount the retaining tool for the fuel plung-
er. '

-Remove the two Allen screws.

5. Remove the two hexagon head screws and
mount the lifting tool in the holes.

6. Carefully lift up the top cover assembly,
and land it on a wooden support.

M809:21-0204004

o

M90921-0204D05

o

D09-87

(i1

T

M90921-0204106

Page 2 (8) - When referring to this page, please quote Procedure MS0921 Edition 0221



HYUNDAI Fuel Oil Pressure Booster Top Cover
MAN B&W Overhaul

909-21.3

1. 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.

2. Remove the lifting tool and the retaining
tooi from the top cover.

Unscrew and remove the suction valve
from the top cover.

RMAg921-020410

See Procedure 909-22.2.

3. Carefully clean and examine the top cover. 2.

Reconditioning of the seatings for the
high-pressure pipes is carried out by mill-
ing according to the following procedure:

Fill the oil ducts in the top cover with Vase-
line 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 pressure be-
tween miller and seat.

M80921-0204002

During the milling, add drilling oil emulsion 3.
liberally.
- 0
For the max. milling/grinding diameter of
the seat, see Data D09-86. >
: | A
g
When referring to this page, pléase qubte Procedure M90921 Edition 0221 Page 3 (8)




ster Top Cover HYUNDAI
MAN B&W

909-21.3 Fuel Oil Pressure Boo
- Overhaul
4.
4.
: 5,
5.
6.

MO092 10203008

®

MOGI06-G223004

After completing the milling, blow out
the Vaseline/grease from the oil ducts by
means of compressed air.

Warning!

Always use eye protection when working
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.

Place the top cover on one side and clean
the bore for the fuel plunger in clean kero-
sene. Inspect the bore and plunger.

For evaluation of the fuel plunger/top cover
assembly, see Volume I, chapter 706.

Mount the suction valve, see Procedtre
909-22.4.

The top cover and fuel plunger are
matched parts and must only be renewed
as a set,

Before fitting new sealing rings on the top
cover, heat them to 160-220°C for at least
five minutes.

Note!

Take care not to exceed the temperature
limit,

Page 4 (8)
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HYUNDAI
MAN B&W

Fuel Oil Pressure Booster Top Cover 909-21.3
Overhaul

7. Fit the sealing rings as shown in the
sketch. Place the cone on the top cover
and fit the uppermost ring first.

Push the sealing ring in place with the
pushing tool.

8. Remove the cone from the top cover and
place the spacer ring tap in the hole for the
plunger.

Piace the cone on the top cover and on the
spacer fing.

Fit the sealing ring in the lowermost groove
by use of the pushing tool.
Remove the cone and the spacer ring.

8. Compress the sealing rings with the com-
pression ool

WMO09ZT-0209007

O

o
@

<= 7 ON
%7

@

[ VS0eZ1-0209003

When referring to this page, please quote Procedure M90921 Edition 0221
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Fuel Oil Pressure Booster Top Cover HYUNDAI

909-21.3
Overhaul MAN B&W
10. Turn the top cover to an upright position.
10. Place the retaining tool for the fuel plunger

M80g2 1-0201000

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
piunger.

Screw the retaining tool into the fuel plung-
er, to lock the plunger in position.

Page 6 (8}
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HYUNDAI | Fuel Oil Pressure Booster Top Cover
MAN B&W Mounting '

909-21.4

1. Mount the lifting tool on the new or over-
hauled top cover assembly.

Lift the top cover assembly and apply
grease to the new sealing rings.

Check that the face on the fuel cil pressure
booster housing and the inside cylindrical
part are clean and free of fuel oil.

2. 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.

M30921-0204M0H

3. Remove the lifting tool from the top cover.

A

Unserew and remove the retaining tool for
the fuel plunger.

M90321-0204M02

w

M90821-020-4003

When referring to this page, please quote Procedure M90921 Edition 0221 '
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Fuel Oil Pressure Booster Top Cover HYUNDAI

909-21.4
Mounting MAN B&W
4 4. Tighten two nuts at a time diagonally.

M30G21-022 1M04

Screw the nuts on to the studs. Mount the
spacer-rings and the hydraulic jacks over
the nuts. Pump up the jacks to the tighten-
ing pressure, as specified in Data. Tighten
the nuts, and remove the hydraulic jacks
and the spacer rings.

For use of hydraulic tools, see also Proce-
dure 913-1,

Mount the thread protective caps.
5. Mount the small disc in the centre hole.

Mount and tighten the centre plug with the
left-handed thread.

Mg0g21-0221M0OS

Mount the fuel oil high-pressure pipes, see
Procedure 309-14.4.

Mount the return oil pipe.

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

Close the oil drain. .

Open the fuel oil inlet valve.

MI0g21-022 1IMUG

Page 8 (8)
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HYUNDAI Fuel Oil Pressure Booster Suction Vélve

MAN B&W

Data

109-22

SAFETY PRECAUTIONS For defailed sketch, see 900-2

Stopped engine

Shut off starting air supply — Af starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines '

Shut off control air supply

KX [ XX x|x

x

Engage turning gear

Shut off cooling water

X | Shut off fuel oil

X | Stop lubricating oil supply
Lock the turbocharger rotors

Shut off air supply to exhaust valve — Only with stopped lubricating oil pumps

Data
Ref. ‘Description Value Unit
009-89 Fuel suction valve, tightening torque 1165 Nm
When referring fo 't_his page, p!easé quote Data D10922 Edition 0001 Page 1(2)




109-22 Fuel Oil Pressure Booster Suction Valve HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. o Description

Page 2 (2) When referring to this page, please quote Data D10922 Edition 0001




HYUNDAI Fuel Oil Pressure Booster Suction Valve
MAN B&W Dismantling

909-22.2

1. Shut off the oil supply to the hydraulic ac-
tuator.

instali a pressure gauge at “minimess”
point No. 455.

Close valve 420 and open valve 421 on the
hydraulic block for the cylinder concerned.

- Check that the hydraulic cylinder unit is
pressure free.

Shut off the fuel oil supply for the fuel oi
pressure booster.

2. Unscrew the union nut for the suction
valve, remove and discard the O-ring.

Pull out the suction valve.

K480922-0210001

M80922-0201002

When referring to this page, please quote Procedure M90922 Edition 0210
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909-22.3 Fuel Oil Pressure Booster Suction Valve HYUNDAI
' Overhaul MAN B&W

1. Set up the fuel suction valve in a bench
- vice with “soft” jaws and press down the
spring by means of the cone fo release
the valve spindle from the two-part conical
ring.

Clean the parts thoroughly with clean die-
sel oil and dry carefully.

2. 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 damage the
seat geometry and lead to very limited run-
ning time for the valve.

M90922-0201001

@ ' 3. After cleaning and inspecting all the parts,
‘ lubricate these with molybdenum disulphide
(MoS,) and assemble the suction valve.

Check the seats for tightness by filting the
inlet hole with diesel oil and waiting 5 min-
utes. No oil may pass through the seats.

4. |f the suction valve is not to be fitted on
the engine immediately after the overhaul,

@ cover all openings on the valve with plastic
{ / \ to prevent dirt from entering the valve dur-

ing storage.
# )

M80922-020H 002
]

M90922-0201003

Gas QGil

Page 2 (3) When referring to this page, please quote Procedure M90922 Edition 0210




HYUNDAI Fuel Oil Pressure Booster Suction Valve
MAN B&W Mounting

909-22.4

1. Check that the face for the suction valve is 1.
clean.

Install the overhauled or new suction valve.

2. Fit a new O-ring on the union nut.

Lubricate the O-ring and the thread on
the union nut with molybdenum disulphide
(MoS,) frease. s

Assemble and tighten the nut to the speci- ¢
fied torque. See Data.

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

hM80922-0201 M1

Open the fuel oil valve.

M@0822-0201M02

MB0922-0210M03

When referring to this page, please quote Procedure M30922 Edijtion 0210
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HYUNDAI Fuel Valve and Fuel Pump - Panel Plate P90951-0486
MAN B&W
165 77 320 250
: 021 °®
Fﬂ ]| [T-—T-]
104 094
© o ©
©) o
=
248 —

297

010

When referring to this page, please quote Plate P90951 Edition 0486




Plate P90951-0486

Fuel Valve and Fuel Pump = Panel

I::::' Item Description ILe: Item Description
010 | Panel for tools

021 | Name plate

069 | Lifting tool for fuel pump

094 | Milling tool for fuel oil pipe seat
104 | Milling tool for fuel oil pipe

116 | Crowfoot spanner

128 | Crowfoot spanner

130 | Crowfoot spanner

153 | Flange for dismantiing of non return

valve ‘ ‘

165 | Grinding mandrel, valve head
177 | Grinding mandrel, thrust spindle
189 | Grinding mandrel, holder-outside
190 | Grinding mandrel, holder-inside
200 | Screw

236 | Hook spanner

248 | Hook spanner

250 | Drift for spindle guide

297 | Assembling tool for fuel valve
320 | Locking device

332 | Cleaning toal for NC valve

368 | Lifting tool for hydraulic plunger




HYUNDAI - 1- E
MAN BEW Fuel Valve Tools | Plate P90961-0069

@ HOSE & COUPUNG

NN POWER SOURCE ;
; \ 115~230VAC "
! ' 1 &
4 | == B PA—
y GOUPLING
+ + | 063
/
B | -
+ + :

When referring to this page, please quote Plate P90361 Edition 0069E



Plate P90961-0069E

Fuel Valve - Tools

ltem _— item P
Description

No. Item Description No. Item p

063 Test rig, complete

(Refer to instruction manual)




HYUNDALI|. Fuel Valve Nozzle - Tools Plate 90966-0008
MAN B&W

I I
7z —\
011 060
\ For ordering new il

cleaning tool;
please state the number
on the fuel nozzle.

7z

=

T==le=tbteb [T b ter

7 —ﬂ\\\ /—047
g - 1%
FF RTINS NN TR TI SN RS TRIESA NI K
- | L ——035
023—~_| P SO FPS08T74
011
023
212 < 035
K 047
1=y u 060

When referring to this page, please quote Plate 90966 Edition 0008




Plate 90966-0008

Fuel Valve Nozzle - Tools

ltem . e Hem L 4.
No. ltem Description No. Item Description
011 Tool box

023 Extractor for atomizer

035 Drift for atomizer

047 Cleaning brush

060 Instruction plate

212 Toolset, complete

Note:

When odering new cleaning tool,
nlease state P/N on fuel nozzle,




HYUNDAI Mounting Tools - Top Cover Seals Plate 90981-0001
MAN B&W
/]
%‘:—:—_,———::5 049
L
P90S01

When referring to this page, please quote Plate 90981 Edition 0001



Plate 90981-0001

Mounting Tools - Top Cover Seals

item ) N ltem e
No. Item Description No. Item Description
013 Cone

025 Pushing tool

037 Compression tool

049

Spacer ring -




m}\ﬁhége\; | Fuel Valve Nozzle - Cleaning Tools

Plate P90974-0001

039

015

027

- 205 —{Fo05%6)

When referring to this page, please quote Plate P90974 Edition 0001




Plate P90974-0001

Fuel Valve Nozzle - Cleaning Tools

Cleaning tool set, complete

Note: |
* When ordering new cleaning tool,
please state P/N on fuel nozzle.

Item o Item : ‘e
No. Item Description No. Item Description
015 | Dril* _

027 Test mandrel*

039 Pin vice* o

206




HYUNDAI Air Cooler Element 110-1
MAN B&wW Data
SAFETY PRECAUTIONS Standard Tools: See Section 913
X | Stopped engine
X | Block the starting mechanism é
X | Shut off starting air supply "
X i Engage turning gear @)
- )
X | Shut off cooling water ” | 2 x 3000 kg
Shut off fuel oil I 2x 1000 kg
Shut off lubricating oil A
‘Lock turbocharger rotors '
Data cﬁﬁﬂ |
Ref. Déscription Value Unit :
D-1  Aft end cover 260 kg /
D-2 Air cooler element up to 2110 kg
D-3 Front end cover 200 kg

(waterflow reversing chamber)

When referring to this page, please quote Data D11001 Edition 0026
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110-1 Air Cooler Element HYUNDAI

Spare Parts

Plate — [tem Na. - Description Qty
See special instructions from air cooler element manufacturer.

Page 2 (2} " When referring to this page, please quote Data D11001 Edition 0026




HYUNDAI Air Cooler Element - ' 910-1.1
MAN B&W Checking

1. For the day-to-day checking of the scav-
enge air cooler, measure the drop in pres-
sure and temperature of the scavenge air
across the cooler while the engine is run-
ning.

H
Compare these measurements with the /
testbed data. For further evaluation of the O

measurements, see the OPERATION man-
ual, Volume I, Chapter 706.

2. Anincrease in the air pressure drop across
the scavenge air cooler indicates fouling of
the air side of the cooler.

NAS10-1.1 214 01

A decrease in the air temperature drop |
across the scavenge air cooler indicates J
fouling of the water side of the cooler. ; \

3. If the measurements indicate fouling of the
water side of the air cooler element, the el-
ement must be overhauled/cleaned.

See Procedure 310-1.3 — waler side. -

If the measurements indicate fouling of the
air side of the air cooler element, it is rec-
ommended to inspect the air cooier ele-
ment as follows:

4. Remove the inspection cover from the side
of the air cooler.

N

KN910-1.1226 04

Unlock and swing open the inspection
hatch at the bottorn of the air cooler.

5. Visually inspect the air cooler element
through the openings.

For further information, see the OPERA-
TION manual, Volume | Chapter 702
“Checks during Standstill Periods”. -

If the air side of the element is fouled, clean
the element using the spray pipe arrange-
ment fitted above the air cooler element.
See Procedure 910-1.3 — air side.

KN$10-1.1 226 05

When referring to this page, please quote Procedure M91001 Edition 0226 Page 1 (11)




Air Cooler Element HYUNDAI

910-1.2
Dismantiing MAN B&W
! The cooler element normally does not need to

KN810-1.2 226 01

be dismantled for inspection purposes. It is only
in the event that the cooler element has suf-
fered damage that it has to be dismantled and
replaced.

Note!

During dismantling, take care not to dam-
age the cooler element.

1. Close the cooling water inlet and outlet
valves. Open the drain cocks to drain off the
cooling water. Dismantle the drain pipes.

2. Dismount the screws which fasten the cool-
ing water inlet and outlet flanges to the aft
end cover.

Dismount the drain cocks from the aft end

KN910-1.2 226 02

cover.

Page 2 (11)
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HYUNDAI Air Cooler Element 910-1.2
MAN B&W

Dismantling
3. Dismount the brackets which control the | 3
longitudinal position of the air coocler ele-

ment. :

Dismount the sealing flanges around the aft
end cover. '

For convenience, the sealing flanges may
be left hanging on the cooling water pipes
during dismantling and mounting of the
cooler element.

WL LT

4. Dismount the sealing flanges around the
front end cover.

5. Mount the pair of guide rails on the front of
the cooler housing. Mount the lifting bracket
on the front end cover of the cooler ele-
ment.

KNg10-1.2 226 03

Mount a travelling trolley on the beam
above the front end of the scavenge air
cooler. Attach a tackle between the travel-
ling trolley and the lifting bracket, and haul
tight.

KN910-1.2 2246 04

KN810+1.2 226 05

When referring to this page, please quote Procedure M91001 Edition 0226 Page 3 (11)




910-1.2 Air Cooler Element HYUNDAI
Dismantling ' MAN B&W
6. 6. Mount the guide wheels on the aft end cov-

KN910-1.2 226 06

! K er.
-

7. Mount a pair of guide rails on the aft end of
the cooler housing.

8. When mounting the guide rails, hold them
up against the wheels of the cooler element
and mount, but do not tighten, the lower-
most screws. Mount and tighten the upper-
most screws.

Tighten the lowermost screws and the
thrust nuts on the uppermost screws simul-
taneously. This results in loosening and lift-
ing the cooler element,

IRABRARLN

KNg10-1.2 226 07

RVRRARIN

11

g

NAZ10-1.2 214 07
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HYUNDAI Air Cooler Element 910-1.2
MAN B&W Dismantling
9. Tighten the tackle until the front end of the 0.

10.

11.

cooler element comes loose.

Pull out the cooler element far enough to al-
fow a lifting bracket to be mounted on the
aft end cover. Mount the lifting bracket.

Pull the cooler element out of the cooler
housing by means of a tackle until the
wheels engage with the holes in the guide
rails on the front of the cooler housing.

Fit a tackle to the lifting bracket on the aft
end cover and lift the cooler element away.

Note!

KN910-1.2 226 08

WL L

Depending on the engine and the engine
room installation, it may be necessary to

remove some pipes and floor plates.

KN910-1.2 226 10

KN910-1.2 226 11

When referring to this page, please quote Procedure M91001 Edition 0226 Page 5 (11}




910-1.2

Air Cooler Element
Overhaul '

HYUNDAI
MAN B&W

KE910-5.161 02

Tl - — — B —— — — —— — l:.r
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AIR COOLER AIR COOLER
F.W{FROM
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TS BILGE
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PUMP

Cleaning cendliion

1) Chemica! clanning
Qpen:8,C.DEF
Closw: A G H
Starl ihe pump

Waler Hushing

2) Dpan:AD.G.H
Cloas: 8.C.EF

oH

o ot ————

Y.
rrluta

CHENTCAL | |——bd—
CLEANING F
TANK :

SLUDGE PUWP SUGE [ON

Hormal rusning conditian

3) OpeniA
Close!B,C.0.E,.F.G.H .
Clotu the intpeciion covers on
the scavenpe alt fucelver

Cleaning the air side:

The air side of the cooler is cleaned by injecting
a chemical fluid through the spray pipe arrange-

" ment fitted to the air chamber above the cooler

element.

It is recommended to use one of the following
cleaning fluids, or a similar product.

1) Product: ACC 9, produced by
Drew Chemical Corp., New York, USA

2) Product: 80B, produced by
Vecom Int., Maassluis, Holland

Cleaning should be carried out in the following
sequence: ' :

1. Do not start cleaning until the engine has
been at a standstill for about 30 minutes.
Do not disconnect the compressed air sup-
ply to the exhaust valve.

2. Follow the detailed cleaning instructions
displayed at the cleaning pipe on the en-
gine. To ensure satisfactory spraying of the
cleaning fluid, the circulating pump pres-
sure must be at least 0.7 bar.

3. Continue the cleaning process for at least
30 minutes. The time required depends on
the frequency with which cleaning is carried
out and on the chemical product used.

4. After cleaning, flush the cooler with clean
water until the water appearing in the sight
glasses is clean and pure.

5. Inspect the element either by removing the
cover on top of the cooler or by dismantling
the charging air pipe.

Page 6 (11)
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HYUNDAI Air Cooler Element
MAN B&W Overhaul

910-1.3

Cleaning the water side ' 6.

6. Close the cooling water inlet and outlet
valves. Remove the plug screws from the
front end cover and the aft end cover to
drain off the cooling water.

7. Dismount the cooling water inlet and outiet
pipes from the aft end cover.

8. Screw two eye bolts into the upper flange of
the aft end cover. Mount a lifting wire rope
between the eye holts,

Mount a travelling trolley on the beam
above the aft end cover.

KNS10-1.3 226 08

Mount a tackle between the travelling trolley
and the lifting wire rope. Tighten up the 7.
tackle.

Dismount the brackets which control the
longitudinal position of the air cooler ele-
ment.

KN910-1.3 226 07

NAS10-1.3 214 08

When referring to this page, please quote Procedure M91001 Edition 0226
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910-1.3 Air Cooler Etemenf HYUNDAI

Overhaul MAN B&W
9. ’""I 9. Mount a shackle in each of the two lifting
i eyes on the front end cover.
6% Mount two tackles above the front end of
" i the air cooler.
! o __ WS
L Hook the tackles on to the shackles and
tighten up.
10. Remove the screws of the front end and aft
oo : end covers.
tower both covers and land them on a cou-
ple of wooden planks. Discard the gaskets.

11. Clean the inside of the tubes, using the
cleaning brush mounted on a drilling ma-
chine. In the event of leakages between

NA910-1.3 214 09

10. — cooling tube and tube plate, the tubes are
T ni) rolled with the tube expander.
Clean the front-end and aft-end covers in-
@% @ side with a stiff brush and then rinse with
" ’ i fresh water.

Replace the anti-corrosion blocks, if neces-
A sary.

Note!

If damaged, the coating inside the covers

1
is to be repaired with the original coating
[E or a similar product.

: 12. When cleaning is complete, mount the cov-
11. ers in the reverse order to dismantling.

NAZ16-1.3 214 10

NA910-1.3 214 11
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HYUNDAI Air Cooler Element
MAN B&W Mounting

910-1.4

1. Lift the air cooler element and land the aft
end of the element on the guide rails
mounted on the front end of the air cooler
housing.

Hook a tackle from the travelling troliey on
to the lifting bracket on the front end cover
of the cooler element.

Remove the tackie from the aft end of the
cooler element.

2. Push the air cooler element inwards ap-
prox. one metre.

Remove the lifting bracket from the aft end
cover.

KNS10-1.2 226 11

N

3. Push the air cooler element fully into the air
cooler housing

Remove the guide rails from the aft end of
the air cooler housing.

Note!

Before pushing the air cooler element
fully in, make sure that the sealing
flanges and a new O-ring are in position,
hanging on the cooling water pipes.

KNG1C-1.2 226 0%

WAL (LT

KN910-1.2 226 07

T LT

When referring to this page, pfe'ase quote Procedure M91001 Edition 0226
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910-1.4 Air Cooler Element HYUNDAI
Mounting MAN B&W
4. 4, Remove the guide wheels from the aft end

KN910-1.2 226 06

IAVERRAIN

KN910-1.2 226 05

KN910-1.2 226 04

cover.

5 Remove the guide rails and the lifting
bracket from the front end cover.

8. Mount the sealing plate, a new O-ring and
the frame around the front end cover.

Page 10 (11) When referring to this page, please quote Procedure M91001 Edition 0226




HYUNDAI Air Cooler Element 910-1.4
MAN B&W Mounting
7. Mount the sealing plate, a new O-ring and 7.

the frame around the aft end cover.

Mount and tighten the brackets which con-
trol the longitudinal position of the air cooler
element,

8. Insert new gaskets between the aft end
cover and the flanges of the cooling water

pipes.

Mount and tighten the screws which fasten
the cooling water inlet and outlet pipes to
the aft end cover.

Mount the drain pipes, and open the cooling
water inlet and outlet valves.

Note!

KNS10-1.2 226 03

Remember to vent trapped air from the

RVRARR

air cooler element,

KNS10-1.4 226 08

When referring to this page, please quote Procedure M91001 Edition 0226 '
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HYUNDAI
MAN B&W

Non-Return Valve

Data

110-2

SAFETY PRECAUTIONS

X

X

Stopped engine

Block the starting mechanism
Shut off starting air supply
Engage turning gear

Shut off cooling water

Shut off fuel oil

Shut off lubricating oil

Lock turbocharger rotors

Data

Ref.

Description

Valug Unit

Standard Tools: See Section 913

When referring to this page,: please quote Data D11002 Edition 0003
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110-2 Non-Return Valve HYUNDAI
' Data MAN B&W
Spare Parts
Plate — Item No. Description ’ ) Qty

Page 2 (2) . ' When referring to this page, please quote Data D11002 Edition 0003



HYUNDAI " Non-Return Valve
MAN B&W ' Overhaul

910-2.3

1. Access to the non-return vaives in the scav-

_ enge air receiver takes place - after the en-

gine has been stopped - through the
inspection openings of the receiver.

Warning!

Access to the scavenge air receiver
must not be attempted until the air in the
receiver is clean.

MAS10-8.0 3301

2. Remove the two outermost and middle nuts

(which fasten the valve assembly to the 2
housing).

Lift the complete valve assembly out of the
air receiver,

3. Remove the spring pin from the valve shaft
and knock the valve shaft out of the valve
flap.

4. For further dismaniling, remove the two
screws which hold the clamp and the sup-
port together as an assembily.

MC810-6.0 26 01B

Clean the valve shaft and the slide bearings 3.
inside the valve flaps. Lubricate the valve
shaft and the slide bearings with molybde-
num disulphide (MoS5).

5. Assemble the valve

After the overhaul, it must be possible to
move the valve flap by the light touch of a
finger.

MC910-6.0 26 02

8. Re-mount the valve in the scavenge air re-

ceiver.

MC810-6.0 26 03

When referring fo this page, please quote Procedure M91002 Edition 0210
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SAFETY PRECAUTIONS

X | Stopped engine

X | Block the starting mechanism

X | Shut off starting air supply

Engage tuming gear

Shut off cooling water
Shut off fuel oil _
Shut off {ubricating oil

Lock turbocharger rotors

Data

Ref.  Description Value Unit

D-1  Weight of blower unit,
complete *) up to 1300 kg

*) Depending on electric
motor type and number of
cylinders of engine {size and
capacity of auxiliary blower)

e =)

)
o)
2 x 2000 kg

HYUNDAI Auxiliary Blower 110-3
MAN B&W Data
Standard Tools: See Section 913

When referring to this page, please quote Data D11003 Edition 6008
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110-3 Auxiliary Blower HYUNDAI

Duta MAN B&W

Spare Parts

Plate — item No. Description ) City

Page 2 (2) When referring to this page, please quote Data D11003 Edition 6008




HYUNDAI Auxiliary Blower
MAN B&W Overhaul

910-3.3

1. When cleaning and inspecting the auxiliary
blower, disengage the cable connections to
the blower motor.

Wire ropes with shackle as well as two tack-
les suspended from mountings on the gal-
lery bracket are to be hooked onto the
blower flange, before removing the screw in
the flange.

2. The end cover complete with blower can
now be pulled free of the suction pipe by
means of the two tackles.

While pulling out the end cover with the
blower assembly, make sure that the blower
housing disengages from the air pipe with-

MC910-8.03101

out deforming it.

Then inspect and clean the blower wheel as
well as the blower housing, '

For overhaul of blower whee! and bearings,
see blower manufacturer’s instructions.

Note!

Exercise care when mounting the elec-
tric motor with blower wheel, as the
blower wheei is to “catch” the guide in the
‘blower housing.

MC810-8.0 31 02

When referring fo this page, please quote Procedure M91003 Edition 0210
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HYUNDAI
MAN B&W

Butterfly Valves

Data

110-4

SAFETY PRECAUTIONS

X

X

Stopped engine

Block the starting mechanism
Shut off starting air supply
Engage turning gear

Shut off cooling water

Shut off fuel cil

Shut off lubricating oil

Lack turbocharger rotors

Data

Ref. -

Description

Vaiue Unit

Standard Tools: See Section 913

=,

When _}eferrfng fo this page, please quote Data D11004 Edition 0003
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110-4 Butterfly Valves : HYUNDAI
\ Data MAN B&W

Spare Parts

Plate — Item No. Descriptioh City

Page 2 (2) ' When referring to this page, please quote Data D11004 Edition 0003




~ \

1. Itisimportant that the automatic non-return
valves (butterfly valves) are always able to
function easily and unimpeded.

The movability of the valve flaps should
therefore be checked at suitable intervals.
The valves shall open for the air flow from
the scavenge air cooler housings to the
auxiliary blowers. Flow directio

2. To check the valve, remove the cover on the
top of the butterfly vaive.

Reach down through the opening in the top
of the valve and move the valve flaps.

MN9134.1 205 04

3. If the valve flaps in one of the butterfly

HYUNDAI Butterfly Valves 910-4.1
MAN B&W Checking
1.

vaives cannot be moved by a light touch of
a fingertip, it must be dismantled and over-
hauled.

4. Re-mount the cover on the top of the but-
terfly valve.

T XZ910-9.0 16 02

When referring to this page, please quote Procedure M91004 Edition 0205
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SAFETY PRECAUTIONS

Stopped engine

Block the starting mechanism

Shut off starting air supply

Engage‘turning gear

Shut off cocling water
Shut off fuel oil
Shut off lubricating oii

Lock turbocharger rotors

Data

Ref.  Description

Value Unit

HYUNDAI Turbocharger Turbine - 110-5
MAN B&W Data
Standard Tools: See Secﬁon 913

When referring to this page, please.quote Data D11005 Edition 0005 Page 1 (2)




110-5 Turbocharger Turbine - HYUNDAI
Duta MAN B&W

Spare Parts

Plate — Item No. Description Qty

Page 2 (2) _‘ When referring to this page, please quote Data D11005 Edition 00056




\

HYUNDAI Turbocharger Turbine 910-5.3
MAN B&W :

For the turbocharger cleaning in detail,
please refer to the manual for the
turbocharger seperately provided.

Page 1 (1)




HYUNDAI]  Water Mist Catcher 110-6
MAN B&W| Dot

SAFETY PRECAUTIONS Standard Tools: See Section 913

X | Shut off starting air supply

Engage turning gear

X | Stopped engine ' )
X | Block the starting mechanism é?
I

X | Shut off cooling water
Shut off fuel oil

Shut off lubricating oil

"

Lock turbocharger rotors |
I

Data - ".

Ref.  Description . Value Unit . é
D-1  Water mist catcher 260 kg

2x 1000 kg

When referring to this page, please quote Data D11006 Edition 0017 ' Page 1 (2)




410-6 Water Mist Catcher HYUNDAI
o Data MAN B&W|.

Spare Parts

Plate - ltem No. Description Qty

Page 2 (2) When referring to this page, please quote Data D11006 Edition 0017




1. Normally it is not necessary to remove the
water mist catcher element from the air
cooler housing. If, however, the water mist
catcher element has been fouled or dam-
aged, it must be dismantled for cleaning or
repair,

2. Dismantle the side covers from the air cool-
er housing.

3. Loosen the four screws which tighten the
water mist caicher to the air cooler frame.

&

4. Pull the water mist catcher half way out and
screw a lifting eye boit into the top of the
water mist catcher.

NAZ10-6.2 21002

HYUNDAI Water Mist Catcher 910-6.2
MAN B&W Dismantling
2.

Attach a tackle to the eye bolt and tighten
up the tackle. : 7 3.

5. Puil the water mist catcher fully out of the
air cooler housing and land it on a couple
of wooden planks.

6. Clean or repair according to manufacturer's
instructions.

&

NAS10-6.2 210 03

NA910-8.2 210 04

When referring to this page, please quote Procedure M91006 Edition 0210
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HYUN%@J Water Mist Catcher 910-6.4
MAN B Mounting

1. Tilt the water mist catcher to the correct an- 1.
gle and slide it into the scavenge air cooler
housing.

Note!

Make sure the water mist catcher is

mounted in the right direction. Check the
air flow indicator on the water mist .
catcher.

When the water mist catcher is half-way in,
remove the tackle and the eye bolt, and
push the water mist catcher fully into the air ~
cooler housing.

2. Mount the screws which secure the water S
mist catcher to the air cooler frame.

3. Clean the side covers and apply a thin layer
of silicone paste along the edges of the
covers. Mount the covers.

NAB10-6.4 210 01

NAS10-6.2 210 02

When referring to this page, please quote Procedure M91006 Edition 0210 Page 2 (2)




HYUNDAI - -
BEW Turbocharger System - Tools Plate 91061-0070

195
205

183

)

171

Cr

146 —\ 134—\

NI

INNRARANN AR

When referring to this page, please quote Plate 91061 Edition 0670



Plate 91061-0070

Turbocharger System - Tools

1:4921 Item Description 'Leo'? Item Description
134 Screw

146 Blind plate after turbocharger

171 Blank plate

183 Throttle plate

195 Throttle plate

205 Blank plate




HYUNDAI - -
VAN BEW Turbocharger System - Tools Plate 91061-0071

224

]

When referring to this page, please quote Plate 91067 Edition 0071
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Plate 91061-0071 Turbocharger System - Tools
ILe:] Item Description I;qe:' Item Description

212 Puliing tool
224 Lifting eye bolt




HYUNDALI Air Cooler - Tools Plate 91063-0017
MAN B&W '

Fore end

When refarring to this page, please quote Plate 91063 Edition0017




Plate 91063-0017

Air Cooler - Tools

ltem o item it
No. item Description No. Item Description
014 Guide rail, air cooler fore end

026

Guide rail, air cooler fore end




HYUNDAI
MAN B&W

Air Cooler - Tools Plate 91063-0019

075

Rear end
039
0AQ
052
039
087 < 040
052

039

When referring to this page, please quote Plate 91063 Edition 0018




Plate 91063-0019

Air Cooler - Tools

Hemn . item
No. ltem Description No.
075 Guide rail, rear end

087

Guide rail, rear

ltem Description




HYUNDAI Travelling Trolley Plate 91064-0002
MAN B&W

When referring to this page, please quote Plate 91064 Edition 0002



Plate 91064-0002 Travelling Trolley

I:le:1 Item Description ftem

No. ltem Description

010 Traveiling trolley*
Note:

*When ordering this tool, please state
load and track width.




HYUNDAI Air Cooler - Lifting Tools Plate 91066-0002
MAN B&W

063

023

When referring to this page, please quote Plate 91066 Edition 0002




Plate 91066-0002

Air Cooler - Lifting Tools

Item - . Item
No. Itgm Dgscrlptlon No.
023 Screw

063 Lifting attachment air cooler

Item Description




HYUNDAI
MAN B&W

Data

Relief Valve

111-2

SAFETY PRECAUTlONS For detailed sketch, see 900-2

X

Stopped engine
Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply

Shut off safety air supply — Not ME-engines
Shut off control air supply

Shut off air supply to éxhaust valve — Only with stopped iubriating oil pumps

Engage turning gear

Shut off cooling water

Shut off fuel oil

Stop lubricating oil supply
Lock the turbocharger rotors

Data

Ref. Description

Value

Unit

When referring to this page, please quote Data D11102 Edition 0013
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111-2

Relief Valve
Data

HYUNDAI
MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate

Item No.

Description

Page 2 (2)
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1. During running of the engine, check if there

2. If work involving risks of mechanical dam-

HYUNDAI | ' Relief Valve 911-2.1
MAN B&W Checking
1.

are any leaks.

If a leak gccurs, replace the O-ring inside
the relief valve. See separate instructions
from the valve manufacturer.

age to the flame arrester has {aken place,
a visual inspection of the flame arrester
should always be performed before starting
the engine. '

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

If one or more plates in the flame arrester
are damaged, the retief valve must be dis-
assembled and the flame arrester replaced.
See separate instructions from the valve
manufacturer.

XZ911-2.1 208 01

Note!

| The complete fltame arrester has tobe
replaced after a crankcase explosion.

XZ911-2.1207 03

When referring to this page, please quote Procedure M91102 Edition 0211
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HYUNDAI Scavenge Air Receiver Safety Valve 111-3
MAN B&W Data '

'SAFETY PRECAUTIONS

Stopped engine

Block the starting mechanism

Shut off starting air supply

XIX | X | X

Engage turning gear

Shut off cooling water
Shut off fuel oil

Shut off lubricating il

X | Lock turbocharger rotors

Data

Ref. Description Value| Unit

When referring to this page, please quote Data D11103 Edition 6001 Page 1 (2)




111-3 Scavénge Air Receiver Safety Valve HYUNDAI

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate ltem No. | Description

Page 2 (2) When referring to this page, please quote Data D11103 Edition 0001



1. The scavenge air receiver safety valve is
calibrated at the factory and does not re-
quire any adjustment.

2. Check the scavenge air receiver safety
valve by loosening-the counter nut and turn
the forced opening screw to open the valve
approx. 10 millimetres.

Use a piece of cioth to wipe out any dirt
from the O-ring packing and close the valve
again. Tighten the counter nut.

if this operation cannot be performed
smoothly, the safety valve must be disman-
fled and cleaned.

911-1.1 06001 01

HYUNDAI Scavenge Air Receiver Safety Valve 911-3.1
MAN B&W Checking
2.

When referring to this page, please quote Procedure M91103 Edition 0001
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911-3.2

Scavenge Air Receiver Safety Valve HYUNDAI
Dismantling MAN B&W

911-1.3 Q001 02

1. Dismount the safety valve from the scav-
enge air receiver.

Page 2 (5)
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911-3.3

HYUNDAI Scavenge Air Receiver Safety Valve
MAN B&W Overhaul
1. Remove the split pin. ‘ 1.

Unscrew the nut thereby .relieving the
spring tension.

Remove the nut, spring retainer and wash-

ers.

Keep count of the washers.

Pull out the spring.

3. Clean the metal surfaces thoroughly.

Pull out the valve flap with spindie. If the O-
ring seal is damaged remove it without
damaging the O-ring groove.

911-1.1 0001 03

911-1,1 0001 04

When referring to this page, please quote Procedure M91103 Edition 0001
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911-3.3 | Scavenge Air Receiver Safety Valve HYUNDAI
Overhaul MAN B&W

4. 4. If the O-ring seal has been removed mount
' a new one using Locktite type AVX and Loc-
' tite activator type T or similar.
' " 5. Push in the valve flap and spindle while tak-
ing care not to damage the O-ring seal.
/ 6. Mount the spring, spring retainer and ali the
washers.
Tighten the nut until the split pin can be
mounted.
0 7. Check the valve according to 91101.1.
2
5.

911-1.1 0001 01

911-1.1 0001 03

Page 4 (5} ‘ When referring to this page, piease quote Procedure M31103 Edition 0001



HYUNDAI|l ‘Scavenge Air Receiver Safety Valve 911-3.4
MAN B&W ' - Mounting

1. Mount the safety valve on the scavenge air
receiver.

911-1.1 0001 07

When referring to this page, please quote Procedure M91103 Edition 0001 Page 5 {5)




HYUNDAI Holding Down and End Chock Bolts
MAN B&W Data

112-2

SAFETY PRECAUTIONS For detailed sketch, see 900-2

X | Stopped engine

Shut off starting air supply - At starting air receiver

Block the main starting valve

Shut off starting air distributor/distributing system supply

Shut off safety air supply ~ Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve - Only with stopped lubricating oil pumps
Engage turning gear

Shut off cooling water

Shut off fuel oil

Stop lubricating ¢il supply
Lock the turbocharger rotors

Data
Ref. Description Value Unit
D12-02 Check holding down bolts and end chock bolts for correct tightening
after the following service hours:
1st check 500 | hours
2nd check 1000 | hours
3rd check 2000 | hours
4th check 4000 | hours
5th check 8000 | hours
Subseguent checks at intervals of 8000 | hours
D13-01 Hydraulic pressure, mounting 2200 | bar
Page 1(2)
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1122 Holding Down and End Chock Bolts HYUNDAI
Data MAN B&W

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits. in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. ' Description
P91261 Large Parts - Tools
P91351 010 Hydraulic pump, pneumatically operated
P91351 046 Hose with unions (1500 mm), complete
P91351 058 Hose with unions (3000 mm}), complete
P91351 105 3-way distributor block, complete

Page 2 (2) When referring fo this page, please quote Data D11202 Edition 0011



HYUNDAI Holding Down and End Chock Bolts 912-2.1

Notel

The hydraulic jack used for tightening the
holding down bolis 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
Section 913-1. The normal tightening pressure
is indicated on the Data sheet and is also
stamped on the tightening tool.

When referring to this page, please quote Procedure M91202 Edition 0208 Page 1 {5)



912-2.1

Holding Down and End Chock Bolts HYUNDAI
Checking

MAN B&W

EN912-1.1205 01

1.

Checking the Bolt Tightening

The holding down bolits and end chock bolis
must be checked for correct tightness at the
intervals indicated on the Data sheet.

For this purpose, raise the pressure on the
hydraulic tool slowly while constantly at-
tempting to loosen the nut with the tommy
bar. The oil pressure indicated on the pres-
sure gauge when the nut comes locose
('loosening pressure') is to be noted down
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 foundation, can
be effectively checked by comparing the ta-
bles 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 possi-
ble defects. If the chocks are in position and
in order, the bolts should be taken out for
inspection of threads and contact faces.

Checking of Epoxy Supporting Chocks

2.

If a number of measuring pins have been
welded to the tankiop, the heights of the
epoxy supporting chocks are to be checked
immediately after finishing the checking of
the loosening pressures of the holding
down bolts and the retightening 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 fol-
lowed.

Page 2 (5)
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HYUNDAI Holding Down and End Chock Bolts 912-2.1
MAN B&W Checking

Side Chocks and Side Chock Liners 3.

3. After fitting the liners to an 80 per cent con- ' ’ E

tact area on both sides of the liners, 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 Za\ VAN LAY
be fitted and knocked into position simulta-
neously. — — —

The first 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 lin-
ers can be knocked further inward.

The fit 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.

GN$12-2.1 203 03

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 refitting 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 re-
sults, we recommend that the following proce-
dure is foliowed:

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.

When referring to this page, please quote Procedure M91202 Edition 0208 Page 3 (5)




912-2.1 - Holding Down and End Chock Bolts HYUNDAI

Checking MAN B&W
| Holding Down Bolts
Engi i ol Starboard side Engi
f,-gg_:ge Bolt Port side Cylinder Starboard Eolt frgglge
No. No. {pressure | % dev. |remarks No. pressure | % dev. |remarks | No. | No.
1 1
2 2
1 |5 — 1
: 1 ;
2 2
2 |5 — 2
4 4
: 2 :
2 2
3 3 3 3
4 4
1 3 :
2 2
4 3 3 4
4 4
1 1
2 2
5 3 3 5
4 4
1 1
2 2
6 |5 5| ©
4 4
1 1
2 2
7 3 3 7
4 4
1 1
8 2 2
3 3 8
4 4
1 1
2 2
9 I3 3| 9
4 4
1 1
2 2
10 = 51 10
4 4
1 1
2 2
11 5 s 11
4 4
1 1
2 2
12 3 712
4 4
1 1
' 2 2
13 |5 =— 13
4 4
1 1
2 2
14 5 =1 14
4 4
1 1

Page 4 (5) ' When referring to this page, please quote Procedure M91202 Edition 0208




HYUNDAI - Holding Down and End Chock Bolts 912-2.1

MAN B&W . : Checking
Side Chocks and End Chock Bolts
Port side | | Starboard side
Chock Point Cylinder Point Chock
vl A[Ble|d]le|f |9 No. A|lBlcld|el|f | g]|hN
1 | 1
2 ; 2
3 3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
FORE
A, B A, B
— 1 )< Lo\
c,d,e,f,g_J\mm ” TTm @ (1.__ c,defg
Port side ! Starboard side
Ch |Bolt| 555" | DVt Point Point | Devi- | Eig | Bott| Ch
kpfem 2 kp/fcrm
No.| No. | F;Jar ) % |alblc|djel|lalblc|d|e| % (?:Jar 'l No.| No.
1 1
E 5 | 5 E
b c d d c b
—O——0— ' —
a e e a
No. 2 " Contact face No. 1 No. 2
T 1 | Tl
® g AFT W ®

When refarring to this page, please quote Procedure M91202 Edition 0208 Page 5 {5)




HYUNDAI
MAN B&W

Stay Bolts
Data

112-3

SAFETY PRECAUTIONS For detailed sketch, see 900-2

KX X | XX

Data

Stopped engine

Shut off starting air supply — At starting air receiver
Block the main starting valve

Shut off starting air distributor/distributing system supply
Shut off safety air supply — Not ME engines

Shut off control air supply

Shut off air supply to exhaust valve — Only with stopped lubricating oif pumps
Engage turning gear ' :

Shut off cooling water

Shut off fuet oil

Stop lubricating oil supply

Lock the turbocharger rotors

Ref.

Description Value

Unit

D12-04
D13-01
D13-02

Check measurement 210+3
Hydraulic pressure, mounting 2200
Hydraulic pressure, dismantling 2000 - 2400

mm
bar
bar

When referring to this page, please quote Data D11203 Edition 0023
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112-3 Stay Bolts ﬂ}ﬂ%‘g‘w
Data -

The task-specific tools used. in this procedure are shown on the plates at the end of this chapter or in the
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909,

Plate ltem No. . Description
P91261 | Large Parts - Tools
P91351 M0 Hydraulic pump, pneumatically operated
P21351 046 Hose with unions {1500 mm), complete
P91351 058 Hose with unions (3000 mm), complete
P91351 105 3-way distributor block, complete

Page 2 {2) When referring lo this page, please quote Data D11203 Edition 0023



HYUNDAI Stay Bolts ‘ 912-3.1
MAN B&W Checking

1. This check can be performed during several
periods. of stopped engine, but must be per-
formed on complete twin stay bolt groups at
a time, thereby ensuring uniform tension in
the affected bearings.

QGne Group
Cne Group

Note!

The first time this check is performed it
has to be completed in one operation.
The following checks have to be com-
pleted within a 500-hour period.

NAg12-3.1210 01

2. Before retightening the stay bolts, remove
the protective caps.

3. Check for loose staybolt nuts with the tom-
my bar.

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

Loosen and unscrew the nut on the oppo-
site stay bolt.

GNg12-3.1 202 01

Check for the correct mounting of the stay
bolt by comparing with the check measure-
ment 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 unti! the check measurement
data is met.

GN912-3.0 39 09

4. Retighten the stay bolts in pairs (athwart-
ship), working from fore to aft of the engine.

GNg12.3.1 20203

When referring to this page, please quote Procedure M91203 Edition 0214 Page 1 (2)




HYUNDAI ' Stay Bolts
MAN B&W Checking

912-3.1

5. Clean the contact faces and mount the hy-
draulic tools on a pair of stay bolts posi-
tioned 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 operation.

6. Maintain the mounting pressure, and
retighten the stay bolt nuts with a tommy
bar. Before relieving the system of pres-
sure, check with a feeler gauge that the
nuts bear against their contact faces.

7. When all stay boits have been retightened,
reconnect the hydraulic tools to the pair of
stay holts first tightened. Tighten to 10%

NF912-3.1 21405

below the mounting pressure and check °
whether the nut is loose.

If the nut is not lcose:
Tighten the stay bolts concerned to the
mounting pressure.

If the nut is loose:
Tighten all stay bolts once again to the
mounting pressure.

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

NF912-2.1 214 06

NFg12-3.1 214 07

When referring to this page, please quote Procedure M21203 Edition 0214.

Page 2 (2)




HYUNDAI Hydraulic Tools for Staybolts Plate 91261-0076
MAN B&W

When referring to this page, please quote Plate 91261 Edition 0076



Plate 91261-0076 Hydraulic Tools for Staybolts

lem
No.

ltem

No. Item Description

Item Description

023 Hydraulic jack, complete

035 Support

047 Tommy bar

050 Sealing ring with back-up ring
060 Sealing ring with back-up ring
084 Spanner

106 Stud setter

202 Hydraulic tool set, complete




HYUNDAI Hydraulic Tools - Holding Down Bolts Plate 91265-0004
MAN B&W
(Epoxy Chocks)

P91351

{1
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Plate 91265-0004 Hydraulic Tools - Holding Down Bolis

(Epoxy Chocks)

I;Jez ltem Description ';‘f:_‘ Item Description
025 Hydraulic jack, complete

037 Support

049 Tommy bar

050 0O-ring with back-up ring

062 O-ring with back-up ring

086 Spanner

204 Hydraulic toolset, complete




HYUNDAI Hydraulic Tools - End Chock Bolts  Plate P91266-0003
MAN B&W (Epoxy Chocks)

When referring to this page, please quote Plate P91266 Edition 0003



Plate P91266-0003

Hydraulic Tools - End Chock Bolts

(Epoxy Chocks)
ltem Item Déscri tion item Itém Description
No. P No. P
032 Support
097 O-ring with back-up ring
107 Q-ring with back-up ring
120 Hydraulic jack, complete
132 Steel box
345 Tommy bar
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Studs or bolts provided with threads for attach- -

ing hydraulic tools and with circular nuts must
only be loosened and tightened up by means of
the hydraulic tools supplied.

The jack(s) isfare connected, via a distributor
block, to a high-pressure pump, which is set to
deliver hydraulic oil at the pressure indicated on
the jack and on the data sheet in the relevant
section of this instruction book. The stud or bolt

HYUNDAI Hydraulic Tools 913-1,
MAN B&W
A. Snap-on coupling 1.
B. Tool attachment thread C 8 A
C. Bleed screw D B =
D. Piston E %
E. Cylinder “E‘L—-!'
F. Sealing rings & EgN }?g}i
G. Spacer ring F_ \ JIF E iﬂt § s
H. Tommy bar ¢ k_‘i“ = {d:‘s\\ y
. Nut 27X _____ y i.‘i‘ ]
J. Stud or bolt .- i\ .-_——-'917
K. Extension stud S ‘é
L. Lifting tool H 7 = r" y
S. Clearance ,g I A '
U. Milled recess for feeler gauge 3 _/

5

concerned is thereby lengthened relative to the D
oil pressure applied and the piston area, and
the nut can be loosened or tightened, as re-
quired, with the aid of a tommy bar. F
The jacks must never be overloaded or exposed E
to blows or impacts. They are marked with a E
“Max. lift", which must not be exceeded. F
1. The hydraulic tools, except those for the /

main bearings and the cylinder cover, con- . ‘.5‘_”—_ K

sist of a jack with an internal thread to suit H

the tool attachment thread on the stud or B

bolt, and a spacer ring which is to be placed

under the jack and around the nut that is to

be loosened or tightened. S Uy
2. For the main bearings, the hydraulic tool |2

consists of a double jack with two extension |£

studs. This jack is designed for the simulta-

- neous dismantling of both nuts on one side

of the main bearing.
When referring to this page, please quote Procedure M91301 Edition 0208 Page 1{12)




913-1 Hydraulic Tools HYUNDALI
MAN B&W

3. For the cylinder cover, the hydraulic tool
consists of eight individual jacks suspended
from a common lifting tool. A spacer ring is
mounted below each jack using two spring
pins.

Operation of the cylinder cover jacks is
identical to the operation of the single hy-
draulic jacks.

4. The hydraulic jacks are so designed that, in
the event that the "Max. lift" limit is exceed-
ed, the pressure is relieved at the bottom of
the pressure chamber and the oil will be

g pressed out into the space between the
stud and the spacer ring.

\_/,l/ﬂ/ When the pressure is relieved in this way,

the lowermost sealing ring will in most cas-
es be damaged. Therefore inspect and, if
necessary, replace this sealing ring.

GN$13-1 207 03A

The oil used must be pure hydraulic oil or
turbine oil (with a viscosity of about SAE
20). Oils such as, for instance, lubricating
oil (system o0il) or cylinder lubricating oil
must not be used, as these oils are normal-
ly alkaline and can thus damage the back-
up rings.

The following instructions must be closely
followed to prevent accidents or damage,
and after use the jacks should be cleaned
and kept in the wooden boxes supplied.

m

[ {11

<
o g
-

Warning!

Eve protectors and gloves must be used
when using hydraulic tools.

7
LT

N
#

NN

GN913-1 203 03
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HYUNDAI
MAN B&W

Hydraulic Tools
Loosening of Nut

913-1

Single Hydraulic Jack

1.

Carefully clean the tool aitachment thread,
the nut and the surrounding parts.

Grease the tool attachment thread with mo-
lybdenum disulphide grease or with graph-
ite and oil or similar.

Place the spacer ring around the nut in
such a position that the tommy bar can be
applied through the siot when the nut is to
be loosened.

Screw the jack on to the tool attachment
thread of the bolt/stud, until the cylinder of
the jack bears firmly against the spacer
ring.

Connect the hydraulic jack, the distributor
block and the high pressure pump by
means of high pressure hoses.

Unscrew the jack to create a clearance be-
tween the jack and spacer ring. See skefch.

Loosen the bleed screw in the jack and fill
up the system with oil until oil without bub-
bles, flows out of the bleed hole. Then tight-
en the bleed screw again.

When loosening nuts on very long bolis
{e.g. staybolts) it is recommended to un-
screw the jack an additional half turn.

The clearance between the jack and spacer
ring ensures dismantling of the jack after
loosening the nut.

After adjustment, check that the parts are
guided correctly together and that there is
no clearance between the piston and cylin-
der of the jack.

GNg13-1 203 04

Mo§S,

GN913-1 203 05
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Hydraulic Tools HYUNDAI
Loosening of Nut MAN B&W

3. Increase the oil pressure to the prescribed
value. If the nut does not come loose, the
pressure may be increased by approx. 150
bar.

4. Unscrew the nut with the tommy bar, mak-
ing sure that the nut is not screwed up
against the jack.

5. Relieve the system of pressure, disconnect
the high-pressure pump, and remove the
hydraulic tools.

Note!

GN913-1 203 06

Make sure not to exceed the “max lift”
stamped on the jack.

HM213-1.1 10 04

GN913-1 20308
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HYUNDA! Hydraulic Tools 91341
MAN B&W Loosening of Nut

Double Hydraulic Jack 6.

6. Assemble the main bearing tightening
tools, using the wooden box as a guide for
correct assembling.

7. Using the lifting tool, lift the two main bear-
ing jacks into the crankcase.
See also Procedure 905-2.2.

Carefully clean the main bearing studs, the
nuts and the surrounding parts.

Lower the jacks on to the nuts of the main
bearing, and screw the extension studs on
to the main bearing studs. '

8. The clearance between the pistons and the
cylinder of the top jack is adjusted by un-
screwing the upper nuts 1 turn = 3 mm.

MRN913-1 208 06

The clearance between the jack and spacer
ring ensures dismounting of the jack after
loosening the nut. 7.

Connect the hydraulic jacks, the distributor
block and the high pressure pump by
means of high pressure hoses.

Loosen the bleed screws in both jacks, and
fill up the system with oil until oil, without
bubbles, flows out of the bleed holes.

Re-tighten the bleed screws.

NA913-1 207 07

¢/
AN K

MN913-1 208 08
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9131

Hydraulic Tools HYUNDAI
Loosening of Nut

MAN B&W

Mox.LifTt

MNS13-1 208 09A

\

ZN

Yl
Do,

2
P

NA913-1 207 07

9.

10.

11.

Increase the oil pressure to the prescribed
value. If the nut does not come loose, the
pressure may be increased by up to 10% of
the normal dismantling pressure.

Note!

Make sure not to exceed the “max lift”
stamped on the jack.

Unscrew the lower nuts 1% turns with the
tommy bar, making sure that the nuts are
not screwed up against the extension stud.

Relieve the system of pressure, disconnect
the high-pressure pump, and unscrew the
extension studs from the main bearing
studs.

Using the lifting tool, remove the hydrauiic
jacks from the crankcase.

" Page 6 (12)
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HYUNDAI Hydraulic Tools 9131
MAN B&W Tightening of Nut

Single Hydraulic Jack 1.

1. Thoroughly clean the nut, the thread, the
contact faces, and the surrounding parts.

Clean and lubricate the tool attachment
thread and the thread in the nut with molyb-
denum disuiphide grease or with graphite
and oil or similar.

MoS,

Fit the round nut en the thread and tighten
it with the tommy bar.

Check with a feeler gauge that the contact
face of the nut bears on the entire circum-
ference.

Place the spacer ring around the nut in
such a position that the tommy bar can be
applied through the slot for the purpose of
tightening the nut.

2. Press the piston and the cylinder of the jack
firmly together.

GNg13-1 203 04

Screw the hydraulic jack on to the tool at-
tachment thread.

Make sure that the cylinder of the jack
bears firmly against the spacer ring and
that the parts are guided correctly together

e ¢ R ¢ A .~ <
P S e 5T R 4ty
S ST S LK Rl
sasssssstens et
R SSREELAAY

Connect the hydraulic jack, the distributor
block and the high-pressure pump by
means of high-pressure hoses.

SASLIL N Nae

Loosen the bleed screw in the jack and fill
up the system with oil, until oil without bub-
bles flows out of the bleed hole.

Re-tighten the bleed screw.

GN913-1 203 05
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Hydraulic Tools HYUNDAI
Tightening of Nut

MAN B&W

GN913-1203 17

T T I,

L

77
)

/1

GN913-1 203 18

Increase the oil pressure to the prescribed
value, and tighten the nut by means of the
tommy bar applied through the slot of the
spacer ring.

While maintaining the pressure, check with
a feeler gauge introduced through the re-
cess at the bottom of the spacer ring that
the nut bears against the contact face.

Relieve the system of pressure, disconnect
the pump, and remove the hydraulic jack.

When new studs, bolts or nuts are tight-
ened for the first t{ime, do not remove the
jacks, but loosen the nut as described un-
der ‘Loosening’, points 2-5, and then tight-
en the nut again according to the procedure
under ‘Tightening', points 2-5.

When referring fo this page, please quote Procedure M91301 Edition 0208




HYUNDAI Hydraulic Tools
MAN B&W Tightening of Nut

913-1

Double Hydraulic Jack

7. Assemble the main bearing tightening
tools, using the wooden box as a guide for
correct assembling.

8. Using the lifting tool, lift the two main bear-
ing jacks into the crankcase.
See also Procedure 905-2.2.

8. Carefully clean the main bearing studs, the
nuts and the surrounding parts.

Lower the jacks on to the nuts of the main
bearing and screw the extension studs on
to the main bearing studs.

Connect the hydraulic jacks, the distributor
block and the high pressure pump by
means of high pressure hoses.

MN913-1208 06

Loosen the bleed screws in both jacks, and
fill up the system with oil until oil, without
bubbles, flows out of the bleed holes.

Re-tighten the bleed screws.

NA913-1 207 07

MN913-1 208 09B

When referring to this page, please quote Procedure M91301 Edition 0208
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913-1 Hydraulic Tools HYUNDAI
' MAN B&W

Tightening of Nut

10. 10. Increase the oil pressure to the prescribed

value, and tighten the nuts by means of the
tommy bar applied through the slots of the
spacer ring.

11. While maintaining the pressure, check with
a feeler gauge introduced through the re-
cesses af the bottom of the spacer ring that
the nuts bear against the contact face.

12. Relieve the system of pressure, disconnect
the pump, and unscrew the extension studs
from the main bearing studs.

MN913-1 208 10

13. When new studs, bolts or nuts are tight-
ened for the first time, do not remove the
jacks, but loosen the nuts as described un-
der ‘Loosening’, points 7-11, and then tight-
en the nuts again according to the
procedure under ‘Tightening', points 8-12.

1.

14. Using the lifting tool, remove the hydraulic
jacks from the crankcase.

MNG13-1 208 11

NAS13-1 207 07
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HYUNDAI
MAN B&W

Hydraulic Tools
Maintenance

9131

The hydraulic jacks require no maintenance
except replacement of defective sealing
rings, each of which consists of an O-ring
and a back-up ring fitted in ring grooves in
the piston and cylinder.

The piston and cylinder are easily separat-
ed by taking out the bleed screw and press-
ing the parts apart with the help of
compressed air.

Warning!

Always use eye protection when working
with compressed air.

Make sure that there are no marks or
scratches on the sliding surfaces of the
parts. The presence of metal particles will
damage the sealing rings.

Keep the sliding surfaces and threads coat-
ed with acid-free grease or molybdenum di-
sulphide grease.

The pistons and cylinders of the double
jacks are separated in the same easy way
as described for the single jack.

1.
J
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9131

Hydraulic Tools HYUNDAI
Maintenance

MAN B&W

NAS13-1 207 03B

3. The piston and cylinder of the cylinder cov-

er jacks are separated in the same way as
described for the single jack.

Note!

Remeamber to remove the screws before
separating the piston from the cylinder.

When changing the sealing rings, first
mount the back-up ring and then the O-ring.

Note!

The back-up ring (1) must be away from
the pressure chamber and the O-ring (2)
close to the pressure chamber.

GN913-1 20330

See the sketch for the correct mounting of
both the upper and the lower sealing rings.
The same principle applies to afl the jacks.

After fitting the sealing rings, coat the pis-
ton and cylinder with molybdenum disul-
phide grease and press the piston and
cylinder together. See that the rings do not
get stuck between the piston and cylinder.

Page 12 (12)
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HYUNDAI Working Platforms B 913-3.4
MAN B.&W | Mounting

Before carrying out the checking and overhaul
procedures underlined below in Items 1, 2 and
4, platform boards should be mounted inside
the engine crankcase.

During mounting of the platforms, always use
the harness, lanyard and fall arrester. It is al-
ways recommended to clean and wipe off oil
from steps, crankthrow, doorways and assem-
bling surfaces.

The platform boards are placed inside the en-
gine as shown in the following.

1. Checking the crankshaft alignment, using
an Autolog: Turn the engine into a position
where it is possible to place the ladder on
the crankpin bearing stud nuts.

2. Piston rod stuffing box and telescopic pipe:
Put in the standard platform board as a \
floor as shown on the sketch. Turn the en- ‘

\

$913-3.4 0009 01

gine to BDC. Mount the platform board from 2

the exhaust side of the engine as shown. @
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913-3.4

Working Platforms HYUNDAI
Mounting MAN B&W

s613-3.4 0005 03

3. The working platform support is mounted
as shown in skeich 3.

4. Main bearing dismantling: Turn the engine
to 80° after TDC. Mount the platform sup-
port in a longitudinal direction on the steps

i:r—sgmzzzz in the bedplate.

5. Mount the longest platform board, with the
ladder attached, on the support and, by
means of a rope, lower the platform support
ladder into place on the crankthrow.

$913-3.4 0003 04

The double platform board can now be
placed on the support and the long platform
board.

Note!

Always remember to remove the platform
boards on completion of each working
procedure or before turning the engine.

5913-3.4 0009 05
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HYUNDAI
MAN B&W

Standard Tightening Torques

913-4

When tightening screws or nuts for which no
torque is specified in the instruction procedure
or the related data sheet, the standard torques
specified in this procedure are to be applied.

1. Standard screws and nuis lubricated with a
Molybdenum  Disulphide (MoS5;) based lu-

bricant.
Thread Tightening] Thread |Tightening
iorque torque
M8 17 Nm M22 400 Nm
M10 35 Nm M24 460 Nm
M12 50 Nm M27 610 Nm
M14 80 Nm M30 | 950 Nm
M16 135 Nm M33 | 1200 Nm
M18 190 Nm M36 | 1650 Nm
M20 260 Nm M39 2100 Nm
2. Self-locking nuts.
Thread Tighteningl Thread |Tightening
torque torque

M8 20 Nm M22 430 Nm
M10 40 Nm M24 480 Nm
M12 60 Nm M27 650 Nm
M14 90 Nm M30 | 1000 Nm
M16 150 Nm M33 | 1250 Nm
M18 | 210 Nm M36 | 1700 Nm
M20 290 Nm M39 | 2200 Nm

3. Screws and nuis locked with glue/Loctite.

Thread [Tightening|| Thread |Tightening
torque torque

M8 23 Nm M22 580 Nm
M10 50 Nm M24 680 Nm
M12 70 Nm M27 900 Nm
Mi4 115 Nm M30 1350 Nm
M16 190 Nm M33 1700 Nm
M18 270 Nm M36 2350 Nm
M20 380 Nm M39 3000 Nm

4. Screws and Nuts with Cam Lock Washer

Thread |Tightening|| Thread |Tightening
torque torque
M8 20 Nm M33 | 1500 Nm
M10 40 Nm M36 | 1900 Nm
M12 70 Nm M39 | 2500Nm
M14 110 Nm M42 | 3100 Nm
M16 165 Nm M45 | 4000 Nm
M18 230 Nm M48 | 4700 Nm
M20 320 Nm M52 5600 Nm
M22 470 Nm M56 6000 Nm
M24 550 Nm M60 | 7100 Nm
M27 800 Nm M64 | 8500 Nm
M30 1100Nm

When referring to this page, please quote Procedure M91304 Edition 0201
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MAN B&W

HYUNDAI Torgque Spanner

913-5

Before screwing the nuts on, the threads and
the contact faces should be greased with a mix-
ture of graphite and oil or molybdenum disul-
phide with a friction coefficient p = 0.1-0.12
(e.g. MOLYKOTE paste type G).

The nuts should fit easily on the thread, and it
should be checked that they bear on the entire
contact face.

In the case of new nuts and studs, the nuts are
to be tightened and loosened two or three times
so that the thread may assume its definite
shape; thus obviating the risk of loose nuts.

Nuts secured with a split pin are to be tightened
to the stated torque and then to the next split-
pin hole.

The torque spanner must not be used for tor-
ques higher than those stamped on it, and it
must not be damaged by hammering on it or the
like.

Rahsol Torque Spanner

The handle of the torque spanner is provided
with a scale indicating the torques at which the
spanner can be set.

For setting the spanner at the required torque,
there is a ball on a small arm at the end of the
handle.

When the ball is pulled, a small crank handle
appears. A spring-loaded slide in the handle is
provided with a mark which, when the crank
handle is turned, can be set at the required
torque on the scale. The torque spanner works
as follows:

The above-mentioned spring acts on a pawl
system in the handle. When the pre-set torque
has been reached, the pawl system is released,
at which moment a small jerk is felt in the span-
ner, and a small click is heard.

When the torque spanner is not in use, the
spring inside should be released by adjusting to
minimum torgue.

d

T!_lil'illiiililli'illll
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HYUNDAI Tightening Gauge : 913-6
MAN B&W

Preparations

Before screwing on the nuts, grease the '
threads and the contact faces with a mixture of
graphite and oil or molybdenum disulphide with
a friction coefficient.
_ —

b = 0.1-0.12 (e.g. MOLYKOTE paste type G) e —|— =

The nuts should fit easily on the thread, and it
should be checked that they bear on the entire 1
contact face.

Pre-tightening with a torque spanner

Before tightening the nuts according o a tight-
ening gauge or tightening angle, they must be
pre-tightened with a torque spanner.

See Procedure 913-5.

Apply a pre-tightening torque of:
— thread M8 — M20 = 50 Nm

— thread M22 — M27 = 100 Nm
— thread M30 — M39 = 150 Nm
— thread M42 - M48 = 200 Nm

This is in order to ensure a uniform basis for the
subsequent tightening with gauge or tightening
angle.

Tightening with a tightening gauge '

After pre-tightening, place the tightening gauge

round the nut, and mark off with chalk on the
nut at slot A on the tightening gauge, and make

another chalk mark on the contact face at slot o
B. Then tighten the nut until the two chalk
marks coincide.

Tightening without a tightening gauge

For tightening angles of e.g. 30°—45° and 60°,
we usually do not deliver a tightening gauge.
Therefore, after pre-tightening, mark the angle
on a corner of the nut and on the contact face,
respectively. Then tighten the nut until the two
marks coincide.

When tightening new studs or bolts for the first
time, loosen again and repeat the procedure -
including pre-tightening with a torque spanner,
to allow the parts to settle.

See Procedure 913-5.

HM&13-6.0 04 01 and XT913-6.04

When referring to this page, please quote Procedure M91306 Edition 0205 Page 1 (1)




HYUNDAI
MAN B&W

Screws and Nuts 913-7
Locking

Some screwed and bolted connections on the
engine, as well as some movable joints, are se-
cured against untimely loosening by means of
different types of locking devices.

When reassembling the engine after overhauls,
it is vital that all such screws and nuts are again
locked correctly.

1.

Note!

Make sure only to mount locking devices
on nuts and screws which have been
mounted with locking devices by the en-
gine manufacturer.

Lock washers, tab washers, locking

plates, etc., must always be replaced. The

tab-like projections, etc., on the washers
are to be bent back over one of the flats of
the screw or nut concerned.

Used spring washers must be replaced.

Self-locking nuts may only be used five
times. Therefore, give the nut a centre
punch mark each time it is loosened.

To tighten a self-locking nut to a specific
torque, first measure the torque required to
turn the nut itself, and then add this torque
to the torque value stated on the data
sheet of a procedure.

HMO13-7.1 03 01

HM913-7.1 03 02

HM913-7.1 0303
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913.7 Screws and Nuts HYUNDAI
Locking wire should be ﬁtted after the screws
Fig. 1 or nuts have been tightened to the correct

HM913-7.203 01

torque. Do not overtighten or loosen the units
to get a correct alignment of the wire holes. Al-
ways fit new wire after tightening-up the units.

Any tendency of the screws or nuts to loosen
will be counteracted by a tightening of the
locking wire. Do not secure more than four
units in a series, unless otherwise specified.

Fig. 1: Insert wire, grasp the upper end of the
wire and bend it around the head of the screw,
then under the other end of the wire, be sure
that the wire is tight around the head.

Fig. 2: Twist the wire clockwise until it is just
short of the hole in the second screw. Keeping
the wire under tension, twist it until tight. When
the wire is tight, the wire shall have approxi-
mately 7-10 twists per 25 mm. One twist is a
twist of the wires through an arc of 180°, equal
to half of a complete turn.

Fig. 3: Insert the uppermost wire in the second
screw, and pull it tight,

HMS13-7.2 03 02

Fig. 4: Bend the lower wire around the screw,
and under the end protruding from the screw.

Fig. 5: Keeping the wire under tension, twist it
min. 3 twists, counterclockwise until tight.

Fig. 6: During the final twisting motion, bend
the wire along the screw head. Cut off excess
wire.

Fig. 7-9: Show the preferred ways of mounting
the locking wire on screws with wire holes ori-
ented in different angles.

Page 2 (4)
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HYUNDAI Screws and Nuts
MAN B&W Locking

913-7

Fig. 10: Shows how to route the locking wire
on screws in different planes.

Fig. 11: Wire that passes over the top of a nut
is an acceptable alternative only if it routes
around the protruding screw thread.

Fig. 12: Wire that passes over the top of a nut
is also an acceptable alternative if the hole is
located as shown in the figure.

Fig. 13: Where drilling of locking wire holes has
caused a thin wall section, route the wire as
shown in the figure, to prevent damage to the
nut,

Fig. 14: Locking wire can be mounted to any
other part of the assembly if nothing else is
possible.

HM$13-7.2 03 03
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913-7.1 Screws and Nuts HYUNDAI
Locking MAN B&W
. Cam Lock Washers with rising cams on one
Fig. 15 side and radial teeth on the other.

\-—/

M91307-0207C15

'''''

=5

////4

M81307-0207C17

Fig. 15: The washers are installed in pairs, cam
face to cam face. When the bolt and/or nut is
tightened the teeth grip and seat the mating
surfaces. The cam lock washer is locked in
place, allowing movement only across the face
of the cams. Any attempt from the bolt/nut to
rotate loose is blocked by the wedge effect og
the cams.

Fig. 16: Different uses of the cam lock wash-
ers.

Fig. 17: Don not use the cam lock washers in
conjunction with other loose washers.

Note!

Cam lock washers must be installed in
pairs and are not to be substituted by
other typers of washers.

Page 4 (4)
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HYUNDAI ' Lubricating Procedures
MAN B&W

913-11

Molybdenum Disulphide (MoS,)

The following procedure is to be foliowed prior
to the mounting of metal surfaced parts which
are to function as seals.

+ Clean the surface with a cleaning fluid
and ensure that the entire surface is
completely free of grease.

» Allow 5 minutes for the cleaning fluid to
evaporate.

+ With a clean leathercloth, and using cir-
cular movements, rub a mixture of fine-
grained particles of Molybdenum Disul-
phide (MoS,) and mineral oil (e.g. Moly-
cote G-n Plus, or the like) hard onto the
metal surface.

« Remove any excessive paste and ensure
that the metal surface is only coated with
a thin, uniform, layer of the above mix-
ture.

+ Protect the wet paste and cloth from dust
or other foreign particles.

When referring fo this page, please quote Procedure M31311 Edition 0204
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HYUNDAI Accessories for Hydraulic Tools ~ Plate 91351-0044
MAN B&W

Working Pressure 2200 Bar

166

201

225
(1500 mm)
(3000 mm)
(5000 mm)

262
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Plate 91351-0044 Accessories for Hydraulic Tools

Item
No.

Item

No. ltem Description

Iltem Description

010 Hydralic pump, pneumatic operated
022 Hydralic pump, hand operated
046 Hose with unions (1500mm)}, com-

plete

058 Hose with unions (3000mmj), com-
plete

060 Hose with unions (5000mmy}, com-
plate

105 3-way distributor block, complete
117 5-way distributor block, complete
166 Elbow coupling

201 Quick coupling, male

213 Quick coupling, female

225 Nipple

237 Screw

250 Steel ball

262 Blow-off valve




HYUNDAI e ]
MAN B&W . Lifting Tools, Etc. Plate 91 356-0054

Item|Size Item|Size

020 | M1C 114 | M10

031 | M12 126 | M12

043 | M16 138 | M16

055 | M20 140 | M20

067 | M24 151 | M24

079 | M30 163 | M30

— P 080 | M33 175 | M36
092 | M4z 197 | M42

199 | M48

Item | Max.Load
{kg)
079 1000 Itemj Max.Load
(kg
080 3000
092 5000 114 3000
102 8000
Item|{ Lenght
{m)
305 6.0
(&% ===
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Lifting Tools, Etc.

Plate 91356-0054
Item Item Description Item Item Description
No. No.
020 Forged-bent screw shackle, 10mm
031 Forged-bent screw shackle, 12mm
043 Forged-bent screw shackle, 16mm
055 Forged-bent screw shackle, 20mm
067 Forged-bent screw shackle, 24mm
079 Forged-bent screw shackle, 30mm
080 Forged-bent screw shackle, 33mm
092 Forged-bent screw shackle, 42mm
114 Lifting eye bolts, 10mm
126 Lifting eye bolts, 12mm
138 Lifting eye bolts, 16mm
140 Lifting eye bolts, 20mm
151 Lifting eye bolts, 24mm
163 Lifting eye bolis, 30mm
079 Chain tackle, 1000kg
080 Chain tackle, 3000kg
092 Chain tackle, 5000kg
102 Chain tackle, 8000kg
114 Pull lift, 3000kg
197 Lifting eye bolts, 42mm
305 Wire rope, 6m




HYUNDAI ‘ 7-0004
MAN B&W Open Ended Spanners Plate P91357-0

Item| Size
(mm}
~ 013 68
037 75
049 8¢
050 85 -
074 S5
098 105
000 070
000 115
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Plate P91357-0004 Open Ended Spanners

Item Item

No. Item Description No. Item Description

013 Open-ended spanner, size NV65mm
037 Open-ended spanner, size NV75mm
049 Open-ended spanner, size NV80mm
050 Open-ended spanner, size NV85mm
074 Open-ended spanner, size NV85mm
098 Open-ended spanner, size NV105mm
000 Open-ended spanner, size NV70mm
000 Open-ended spanner, size NV115mm




HYUNDAI — . _
MAN B&W Open-Ended Slugging Spanners Plate 91358-0009

Item| Size

/N (mm)

223 | 105

30
/ 32

36
41
456
50
£5

&0
65

U] i

30
85
95
15
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Plate 91358-0009

Open-Ended Slugging Spanners

NV105mm

Open-ended siugging spanner, size
NV30mm

Open-ended slugging spanner, size
NV32mm

Open-ended slugging spanner, size
NV36mm

Open-ended slugging spanner, size
NV41mm

Open-ended slugging spanner, size
NV46mm

Open-ended slugging spanner, size
NV50mm

Open-ended slugging spanner, size
NV5E5mm

Open-ended slugging spanner, size
NVB0mm

Open-ended slugging spanner, size
NVB5mm

Open-ended slugging spanner, size
NV70mm

Open-ended slugging spanner, size
NV75mm

Open-ended slugging spanner, size
NV80mm

Open-ended slugging spanner, size
NV85mm

Open-ended slugging spanner, size
NV95mm

Open-ended slugging spanner, size
NV115mm

Item e Item e
No. Item Description No. Item Description
223 Open-ended slugging spanner, size




HYUNDAI _ Torque Wrenches Plate 91359-0003
MAN B&W

Item Terque
(Nm)
014 &-40

\.

Itam Sizs

026 12.5/10
Item Terque
(Nm)

AN

038 40-200

7 It T
dl!“lll”? Yrrrmprrmprrrepeeey’ :(E Oﬁ am ?[:Enq-,'jja
040 | 140-760
1/ | |
QT [ Sm— f <3)j em oraus
]
/ 051 | 750-2000
—~{( cﬁ
fesetisd iy
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Plate 91359-0003

Torque Wrenches

l:f? Item Description Ilt“eon? Item Description
014 Torque wrench, 8 - 40Nm
026 Adapter for socket wrench, 10 x 12.5
mm
038 Torque wrench, 40 - 200Nm
040 Torque wrench, 140 - 760Nm
051 Torque wrench, 750 - 2000Nm




HYUNDAI Pliers
MAN B&W

Plate 91360-0005

ITtem Size

{(mm}
010 0.9
021 1.3
033 1.8
045 2.3
Item Size

{mm}
069 3.5
JTtem Size

{mm)
128 1.1
130 1.8
141 2.3
153 3.2

When referring to this page, please quote Plate '91360 Edition 0005




Plate 91360-0005

Pliers

Item
No.

Item Description

Item
No.

item Description

010
021
033
045
057
069
128
130
141
153

Pliers for retaining ring, size 0.9mm
Pliers for retaining ring, size 1.3mm
Pliers for retaining ring, size 1.8mm
Pliers for retaining ring, size 2.3mm
Pliers for retaining ring, size 3.2mm
Pliers for retaining ring, size 3.5mm
Pliers for retaining ring, size 1.1mm
Pliers for retaining ring, size 1.8mm
Piiers for retaining ring, size 2.3mm
Pliers for retaining ring, size 3.2mm




HYUNDAI Combination Spanners Plate 91361-0052
MAN B&W !

ITtem| Silze

{mm)

015 | 10

027 | 11

039 | 12

040 | 13

052 | 14

064 | 15

076 1 16

ogs | 17

a\ 090 | 18
100 | 19

1M1 | 24

123 | 22

135 | 24

147 | 27

159 | 30

160 | 32

172 | 34

184 | 36

\/ 196 | 41
206 | 46

218 | 50

@ 220 | B5
231 | 60
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Plate 91361-0052 Combination Spanners
Item Item Description Item Item Description
No. 7 _ No.
015 | Combination spanners, size NV10mm
027 | Combination spanners, size NV11mm
039 | Combination spanners, size NV12mm
040 | Combination spanners, size NV13mm
052 | Combination spanners, size NV14mm
064 | Combination spanners, size NV15mm
076 | Combination spanners, size NV16mm
088 | Combination spanners, size NV17mm
090 | Combination spanners, size NV18mm
100 | Combination spanners, size NV19mm
111 | Combination spanners, size NV21mm
123 | Combination spanners, size NV22mm
135 Combination spanners, size NV24mm
147 Combination spanners, size NV27mm
158 | Combination spanners, size NV30mm
160 | Combination spanners, size NV32mm
172 | Combination spanners, size NV34mm
184 | Combination spanners, size NV36mm
196 | Combination spanners, size NV41mm
206 | Combination spanners, size NV46mm
218 | Combination spanners, size NV50mm
220 | Combination spanners, size NV55mm
231 Combination spanners, size NV60mm




HYUNDAI . . _
MAN B&W Ring Slugging Spanners Plate 91362-0062

Item| Size
(mm)
022 | 30
034 | 32
046 | 34
T 058 | 36
060 | 41
| 071 | 46
083 | 50
095 | 55
a 117 | &5
130 | 75
142 | 80
154 | 85
178 | 95
180 | 100
191 | 105
213 | 115
205 | 120
) 120 | 70
164 | 90
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Plate 91362-0062

Ring Slugging Spanners

NVO0mm

Ilt“ecT Item Description Iltqe:'] Item Description
022 Slugging spanners, ring size NV30mm
034 Slugging spanners, ring size NV32mm
046 Slugging spanners, ring size NV34mm
058 Slugging spanners, ring size NV36mm
080 Slugging spanners, ring size NV41mm
071 Slugging spanners, ring size NV46mm
083 Slugging spanners, ring size NV50mm
095 Slugging spanners, ring size NV55mm
105 Slugging spanners, ring size NV60mm
117 Slugging spanners, ring size NV65mm
130 Slugging spanners, ring size NV75mm
142 Slugging spanners, ring size NV80mm
154 Slugging spanners, ring size NV85mm
178 Slugging spanners, ring size NV95mm
180 Slugging spanners, ring size
NV100mm
191 Slugging spanners, ring size
NV105mm
213 Slugging spanners, ring size
NV115mm
225 Siugging spanners, ring size
NV120mm
120 Slugging spanners, ring size
NV70mm
164 Slugging spanners, ring size




HYUNDAI i
MAN B&W Spanners Plate 91363-0037

|:016
028
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100 130
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124
207
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Plate 91363-0037 Spanners
Item ltem Description Item Item Description
No. No.
016 | Tool set, complete
028 | Tool set, complete _

030 i Hexagon key set, complete
041 | Adaptor for socket spanner
053 | Adaptor for socket spanner
100 | Socket spannet, sq. drive
112 | Socket spanner, sq. drive
124 | Socket spanner, sq. drive
130 | Extensicn bar

150 | Spanner

161 Spanner

207 | Socket spanner, sq. drive
000 | Adaptor for socket spanner
056 | Adaptor for socket spanner




HYUNDAI
MAN B&W

Open-ended Spanners

Plate 91364-0059

Jtem Siza
{mm)
011 14717
19/22

/ 02
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Plate 91364-0059

Open-ended Spanners

Hem
| No.

Hem Description

ltem
No.

Item Description

011
023

Open ring wrench, 14 - 17mm
Open ring wrench, 19 - 22mm




HYUNDAI , te 91366-0065
MAN BRW Instruments Plate 9

000

057
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Plate 91366-0065 Instruments

item - ltem P

iption

No. Iltem Description No. Item Descrip

048 | Autolog, measuring tool for crankshaft

057 | Feeler gauge

061 | Slide caliper
1501/02| Dial gauge and stand iool

000 | Double head cpen ended spanner 6x7

Double head open ended spanner 8x10
Double head open ended spanner 12x14
Double head open ended spanner 13x17
Double head open ended spanner 16x18
Double head open ended spanner 19x22
Double head open ended spanner 24x30
Double head open ended spanner 27x32
Double head open ended spanner 36x41
Double head cpen ended spanner 46x50
Double head open ended spanner 55x60




HYUNDAI Instruments Plate 91366-0067
MAN B&W '

012
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Plate 91366-0067 Instruments
Item o lkem o .
No. ltem Description No. Item Description
012 Pressure gauge




HYUNDAI ~ Working Platforms Plate 91368-0016
MAN B&W

I
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Plate 91368-0016

Working Platforms

I;qeon.a Item Description I;le: Item Description
013 Working platform support

025 Working platform support

037 Platform board

049 Platform board

050 Platform board

062 Platform board

086 Ladder

204 Working platform, complete
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BEST QUALITY
KOKACO CO., LTD.










BRIEF HISTORY

Dec. 27, 1988 Founded Korea Kawamura Seiki Co., Ltd.

Feb. 1, 1989 Exported to Japan Kawamura Seike Seisakusho Co., Ltd.

Jul. 20, 1989  Supplied Grinding M/Cs to Ssangyong Heavy Industry Co., Ltd.

Dec. 24, 1990 Developed the EXH' Valve/Seat Grinder and designated by the
Ministry of Commerce & Industry.

Jun. 26, 1991  Supplied Grinding M/Cs to Hyundai Heavy Industry Co., Ltd.

Nov. 27, 1991  Supplied Grinding M/Cs to Korea Heavy Industry Co., Ltd.

Feb. 13, 1992 Patented Fuel Valve Lapping M/Cs.

Mar. 9, 1992 Started Fuel Valve Reconditioning & Repairs.

Jan. 10, 1993 Started F.O. Pump & Plunger, Barrel Repairs.

Jul. 4, 1997  Supplied Grinding M/Cs to Samsung Heavy Industry Co., Ltd.

Feb. 1, 2000 Transferred into Korea Kwawamura Co., Ltd.

Dec. 19, 2000 Optained Approval of Manufacture from MAN B&W.

Jul. 1, 2001  Transferred into KOKACO Co., Ltd.

Apr. 4, 2001  Patented EXHAUST VALVE SPINDLE/SEAT GRINDING MACHINE(NKK-TYPE)

Apr. 30, 2001  Achieved Company-ISO 9002:1994 Certification

May. 17, 2003  Achieved Company-ISO 9001:2000 Certification
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ADDRESS:#189-4 DONGSAM-DONG YEONGDO-GU BUSAN KOREA

TEL ; +82 - 51-403 - 4114 ~ 6, +82 - 51 - 403 - 6247 ISO 9001

FAX : +82 - 51 - 403 - 6990

E-MAIL : kksco@unitel.co.kr éév@ A HYUNDAI
B2 v SEX Metal

ntrust EXH'V SPINDLE & BOTTOM PIECE GRINDING
M/Cs from small engine to Extra large Engine to
KOKACO Co., Ltd. from today.

ENGINE TYPE
HANSHIN, B&W, MAKITA, NIIGATA, UEC, YANMAR, AKASAKA )
B&W 26MC B&W 60MC/ME
_B&W 35MC B&W 70MC/ME
B&W 42MC/ME B&W 80MC/ME
B&W 46MC/ME B&W 90MC/ME
B&W 50MC/ME B&W 98MC/ME
PC2-2, PC2-5, PC4, MITSUI M42, KAWASAKI MAN, MITSUBISHI MAN
SULZER RTA48 SULZER RTF 50 B
SULZER RTA52 SULZER RTF 58
SULZER RTA62 SULZER RTF 60
SULZER RTA72 SULZER RTF 68 B
SULZER RTA84 SULZER RTF 84 o
SULZER RTA96 SULZER RTF 96

VALVE SEAT @38~160mm, VALVE STEM @10~25mm PC, MAN, GENERATOR FOR SHIP

VARIOUS TYPES OF FUEL INJECTOR

« We have already developed the Pneumatic Type most recently.




Technical Information

The KOKACO grinding machine is air driven or electrically driven.

Patented anti-vibration system and adjustable grinding angles system.

This KOKACO grinding machine is designed and manufactured to simply adjust to
operating work with effort to safely and trust for high quality grinding successfully.

The machine is used for grinding of valve spindle seat and bottom piece of large bore

diesel engines.

1. GRINDING ACCURACY

@ angle accuracy + 0.2 minutes
@ eccenfricity max 0.02mm
® ovality : : max 0.003mm
@ surface fineness Né =Ra 0.8 um.
® run out 0.02mm

2. MACHINE DATA

@ machine capacity :up to 700mm diameter an valve spindle & bottom piece.
@ grinding stone size - rough grinding stone : @100 x @32 x 13mm
fine grinding stone : @100 x @32 x 15mm

@ normal grinding fime  : 50 ~ 60 minutes

@ weight 300 ~ 570 kgs

® power supply :3ph 220 ~ 440V 50/60hz
® grinding stone speed : 2355m/MIN

@ grinding object speed : 3.0 ~ 4.0 rpm.




Warning — Read these instruction carefully

Transportation and installation

@ Ensure that the machine is transported safely, and do not carry loads above people.
@ The machine has prepared holes for four lift eye bolts.

Always use these when the machine is liffed.
® Make sure the lift eye bolts are undamaged and adequately fastened.

@ Only use undamaged and correctly sized lifting equipment.

Installation

At delivery the grinding machine is assembled all parts and metal parts are coated to

prevent corrosion.

1) LOCATION FOR THE EQUIPMENT

Carefully consider the following points when deciding where to install the KOKACO NKK-TYPE
grinding machine

@ Avoid any area with excessive engine vibrations 8mm/s or 286mm/s in a RMS of I1SO
regulation.
@ Availability of lifting facilities and necessary lifting headroom.

® KOKACO NKK-TYPE grinding machine has been installed angle bed on grinding machine
for struture welding work use.
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Specification

ELECTRIC MAIN POWER SOURCE : AC 440V, 60Hz, @3
TURNING MOTOR : AC 440V, 60Hz, @3, 400W (*JP44, INS.CLASS “F")

*EQUIVALENT TO JP44 = [P44
AMBIENT TEMP : 50°C
GRINDING MOTOR : AC 440V, 80Hz, 750W, 3350RPM
GRINDING RATE : 0.005 mm/div
WHEEL INCLINING ANGLE RANGE : FIXED TYPE
WHEEL SIZE : @100 x W13 x @32
PAINT COLOR : MAKER STANDARD(7.5BG 7/2)
MAIN MOTOR : RATING CURRENT 1.2A, STARTING CURRENT 5A
GRINDING MOTOR : RATING CURRENT 1.45A, STARTING CURRENT 8A

ENGINE MODEL A | B C D | WEIGHT ENGINE MODEL A B C D | WEIGHT
B&W 40ME/-C 1855mm | 1530mm = 680mm | 390mm | 300ko

B&W 42MC/-C 1997mm'1530mm£ 680mm | 330mm | 300kg B&W 42ME/-C |
B&W 46MC/-C | 1930mm | 1530mm  660mm | 390mm | 300kg B&W 46ME/-C 1930mm | 1530mm | 680mm | 390mm | 300ka

B&W 50MC/-C | 1970mm | 1530mm | 680mm | 390mm | 300kg B&W 50ME/-C | 2180mm| 1635mm | 666mm | 376mm | 310kg

B&W 60MC/-C | 2236mm | 1660mm | 666mm | 376mm | 310kg B&W 60ME/-C | 2618mm| 1850mm | 666mm | 376mm | 320kg

B&W 65ME/-C | 2720mm | 1920mm | 680mm | 390mm | 320kg

B&W 70MC/-C '25?!mm 1835mm | 666mm | 376mm | 320kg B&W 70ME/-C 2918mm | 2005mm | G66mm | 376mm | 330kg
B&W 80MC/-C | 2903mm | 1835mm | 776mm | 476mm | 450kg B&W B80OME/-C 3280mm | 2190mm | 776mm | 476mm | 460kg
B&W 90OMC/-C | 3351mm | 2260mm | 846mm | 556mm | 550kg B&W 90ME/-C | 3672mm | 2420mm | 846mm | 556mm | 560kg

B&W 98MC/-C | 3522mm | 2364mm | B46mm | 536mm | 570kg B&W 98ME/-C 3953mm | 2560mm | 846mm | 556mm | 580kg
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17 | CABLE GLAND PG 21
16 | CABLE GLAND PG 13.5
15 | CABLE GLAND PG 13.5
14 | TERMINAL 20A 10P
13 | ELEC. OVER CURRENT RELAY(EOCR2) | HME-S05 0.5-6.5A 220V
12 | ELEC. OVER CURRENT RELAY(EOCR1) | HME-$05 0.5-6.5A 220V
11 | TRANSFORMER 440/220V 50VA
10  FUSE 3A
9 | FUSE 3A
8 | MAGNETIC CONTACTOR (M2) DMC12 220V
7 | MAGNETIC CONTACTOR (M1R) DMH10 220V
6 | MAGNETIC CONTACTOR (MTF) DMH10 220V
5 | ROTARY SWITCH @25 2 DAN 1alb
4 |ROTARY SWITCH 225 3 DAN 1alb
3 | SOURCE LAMP @25 220V
2 | NO FUSE BRAKE 33C 30/10A
1 | NAME PLATE
NO DESCRIPTION TYPE REMARKS

CONTROL PANEL

DRAW | CHECKD | APPRVI ESCRIPTION

TITLE

CONTROL PANEL

KOKACO CO., LTD. | Nk _sc -2
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Important safety guide for grinding machine users
DO---

1. Do always handle and store ginding sfone in a careful manner.

2. Do visually inspect all ginding stone before mounting fo grinding machine.

3. Do check maximum operating speed worked on for grinding stone against machine speed.

4. Do check mounting flanges for equal and comect diameter.

5. Do be sure work rest for floar stand grindler is property adjusted

6. Do dllow newly mounted grinding stone to run at operating speed with guard in place for at least one minute before
arnding.

7. Do aways wear safty glasses or some type of eye profection when grinding.

DON'T:.-
1. Don't use a grinding stone that has been shocked.
2. Don't force a ginding sfone ontfo the machine or alter the size of the mounting hole if wheel won't fit the machine,
get one that wil.
3. Don't ever exceed maximum operating speed established for the grinding stone.
(Machine's rated speed : 5400r.p.m)
4. Don't use mounting flanges which are warped, nicke

1, sprung or dirty.

5. Don't fighten the mounting nut excessively. On mul ew mountings tighten opposite screws to 20 fool-pounds
and do this a minute of 3 fimes. Recheck at the end of 8 hours unning.

6. Don't gind the object with the side f f gri fone.

7. Don't start the machine until the grinding place.

8. Don't stand directiy in front of a rotafi ne whenever a grinder s started.

Precaution in operating the grinding machine.

Erroneous operation might be hazardous during grinding generally.
It is advisable to secure safe operation as followings;

1. If possible, the grinding machine has to be placed at safe area where personnels are not
endangered even in case of desfruction for grinding stone.

2. When a new grinding stone is used, carry out the idle operation for 1 minute at least and
check the machine for any abnormality and sound.

3. Before every operation of grinding machine, carry out the idle running for 1 minute at least to
check any abnormality.

4. Depth of cutting and feed rate should be kept as specified.
If not, abnormal abrasion of grinding stone and abnormal ground quality on workpiece may
be occurred, and, in severe case, grinding stone may be broken to bits.

5. Ifitis hard to move feed handle, adjust the liner stopper with set screw on upper slide unit.

6. Don’t use when a circumferential vibration of Grinding M/C excesses 8mm/s or 286mm/s* in a
RMS of ISO regulation or in a stormy weather voyage.

7. Stop operating in case weather has not an effect on grinding operation.

8. Grinding should be operated by a skilled engineer only who is well aware of this operation
manual.

9. Complete works after checking whether a roughness degree of surface is less than Né(Ra 0.8)
that is compared with a table RUGO TESTER of roughness after operations.

10. To only reduce dust induced and to make surface roughness good in grinding operation, we
recommend fo apply cutting oil on a ground surface.

§ ‘
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< Fig. 1 >

No NAME

1 | GRINDING MOTOR

FEED HANDLE FOR GRINDING MOTOR

NAME

No| NAME

5| BEARING CASE

| REDUCER

V-BELT

|3 | DIAMOND DRESSER
4 | GRINDING STONE
5 CENTERING BO_T
6 TURN TABLE

| MAIN MOTER

FIXING BOLT

SHOCK-ABSORBENT MOUNT

SCREW

7 | KNOCK PIN HOLE
| UPPER SLIDE UNIT

DIAL PLATE FOR CUT GRINDING STONE 0.005mm/diy
10| SLIDE HANDLE UP/DOWN, STROKE-280mm
11| CLAMPING LEVER '

12| LOWER SLIDE UNIT

13| CONTROL PANEL

14| GLAND FOR MAIN POWER SOURCE

bl

| CENTERING CAP

FIXING BOLT FOR ANGLE ADJUSTMENT
V-BELT | ’ ) '
SHOCK -ABSORBENT MOUNT FCR MOTOR
ANGLE STAND |

MACHINE BODY

FRONT PANEL

MAIN PULLEY

30 | PULLEY FOR REDUCER

31| PULLEY FOR MAIN MOTOR

V-BELT

33 | MAIN MOTOR PULLEY

34| CENTERING BUSH

FIGURE 2 UPPER SLIDE UNIT

1 | SADDLE FOR SHAFT CASE OF GRINDER
> | SIDE PLATE -
| SADDLE FOR UPPER SLIDE
FIX PLATE FOR ANGLE ADJUSTMENT UNIT
BODY FOR ANGLE ADJUSTMENT UNIT
[ DIAL MEMORY
' 'E FOR ANGLE ADJUSTMENT UNIT
| HANDLE FOR ANGLE ADJUSTMENT
9 | SHAFT CASE OF GRINDER

1| O
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<Fig. 2>
ANGLE TABLE
ROTATION| THE ANGLE OF ROTATION
ENGINE | MODEL | OF |  GRINDING OF SIZE OF
MODEL | NAME | TURN [TURIN 7| GRINDER GS'?T“‘(;EIEER
TABLE SHAFT
BAW42MC/-C | NKK 428G | 4.0RPM 0 9.
BAW4EMC/-C | NKK 46BG | 4.0RPM i B
«0.4° 0
BEWSOMO/-C | NKK 508G | 4.0RPM = —
0 -0.1"
BAWEGOMC/-C | NKK 6OBG | 4.0RPM o L
BEWTOMC/-C | NKK 708G | 4.0RPM L
BEWABIMC/-C | NKKBOBG | 3.0RPM o e
BAWGOMC/-C | NKK 90BG 3.0RPM e
BAW 9BMC/-C | NKK 98BG | 3.0RPM o o
BSWAIVEI-C | NKK40BG-ME | 4.0RPM | 304" 0" | 30° 0. P
BAW 42VE/-C | NKK 42BG-ME 3350RPM | C\ 750W 400W
B&W 46ME/-C | NKK 46BG-ME | 4.0RPM | 30.4° 73" 307 .0,
0.4 0T 307 2. B100% @32 W15
BAWSINE/-C | NKK S08G-ME | 4.0RPM | —ocs A= 3070
" 0 -0.1°
) ] 30.3° oF 30" 3x
B&WSOME/-C | NKK 60BG-ME | 4.0RPM 304" 307 °.
B&WGSME/-C | NKK 658G-ME | 4.0RPM | 30.4° " 300 0
BAWTOME/-C | NKK 708G-ME | 4.0RPM | 30.4° ‘I 30° 5
B&W 8OME/-C | NKK 80BG-ME | 3.0RPM 3057 " 30" o
BAWOOME/-C | NKK 90BG-ME | 3.0RPM | 30.7° "% 30° 3
BAW SBME/-C | NKK 98BG-ME | 3.0RPM | 30.7° ‘U7 30° %,




GRINDING PROCEDURE

1. VALVE SPINDLE
1-1) MOUNTING THE VALVE SPINDLE ON GRINDING MACHINE:(Refer to fig.3)

a) Remove the carbon stuck on the valve spindle using Light oil initially,

b) Delach the front panel No, 27 from the machine,

c) Confirm the fixing bolt No.18 is loosened in order not to obstruct the insertion of valve
spindle,

d) Insert the valve spindle into Centering Bush No.34 as figure.

e) Tighten the vavle spindle by fixing bolt No.18.

f) Refer to Fig. 6 on page 13, How the set Run—Out exactly.

g) Place the dial gauge on the top of machine body and adjust the centering by centering
bolt No.5 to obtain run out within 0.02mm.

GRINDING MOTOR

GRINDING STONE

VALVE SPINDLE —\

C

/

CENTERING BOLT

TURN TABL! —a-
c
| EEER
I ]
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|
|
|
|
|
|

T
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FIXING BOLT SIS
iﬁ‘ i I | 'g
CENTERING BUSH ————— :T = QZ::_
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FRONT PANEL e EEESEw
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1-2) GRINDING THE VALVE SPINDLE

a) Loosen the two bolts for grinding stone cover and place the cover correctly.

b) Set the grinding angle to V(Valve spindle) with knock—pin.

c) Set grinding stone for rough grinding. (an installed stone in delivery)

d) push the “power on” switch on the front of the control panel.

e) Before grinding the valve spindle, please check the grinding stone condition.

f) Move grinding stone to the under side of the valve spindle by turning clockwise the feed
handle for grinder.

g) Select the “valve" switch for valve driver, (furn table)

h) Select the “motor on” switch for grinding driver. (grinding stone)

i) Raise the upper slide unit No.8 by turning slide handle No.10 clockwise grinding stone
come into just contact with valve spindle.

NOTE : After adjustment the height of grinding stone, Lock slide unit (8, 12) with the

clamping lever No.11 to prevent any movement during grinding.

i) Set the scale of dial plate No.9 to zero at the position where grinding stone contact with the
valve seat and fix the dial plate by set screw.

k) The depth of cut scale plate is graduated in 0.005mm/div. Set the depth of cut to
0.02mm(four graduation) or less and perform several coarse grinding by operation of the
feed handle for grinder sliding back and forth. During coarse, the feed handle (2)
has to turned by 1 revolution per every 1 turning of valve spindle or bottom piece.

NOTE : All cutting operations must be done within the valve seat surface.

I) When grinding is finished, switch off all motor after whole surface of grinding stone is
detached from the valve seat area.

m) Check the entire seat surface has been coarsely ground.

n) Replace the Rough Grinding stone with Fine Grinding stone.

o) Select the power “on” switches for all motor and place the grinding stone to be matched
fully with valve spindle. (Refer to following sketch)

p) Set the depth of cut to 0.01mm(two graduation) or less and perform the fine grinding by slow
moving the grinder.

NOTE : For starting the grinding, all width of grinding stone has to be matched with

arinding object and finishing has to be done at fully detached state as shown on
fig 4.




> STARTING AND ADJUSTING
POSITION FOR FINE GRINDING

FINISH POSITION <Fig. 4>

Attention

To get a good grinding surfaces, we recommend fo keep optimum standard feed fime of 1 pass

with about 5 minutes or more.

For example, 0.2mm cutting of the seat surface;
| ®|

1. Coarse grinder : 9 passes for 45 minutes
And for fine grinding, the feed handle has to be turned by half(1/2) revolution per every 1
turning of valve spindle or bottom piece.

2. Fine grinding : 3 passes about 15 minutes

3. Total grinding times : about 60 minutes

To grind the valve SPINDLE To grind the BOTTOM PIECE




1-3) CONFIRMING THE CENTER DEFLECTION

This machine is designed so that the deflection of core (run out of the stem for valve spindle) is
within 0.01mm and delivered after adjustment, but check once more to make sure before
grinding as follows:

a) Set the dial gauge at the lower part of valve stem.
( Fig. 6 position @ by dial gauge)

b) Select the “valve" switch for valve drivelturn table) and check the run out on valve stem.

c) If the run out is larger than 0.03mm for position @ please adjust the spare fixing bolts into
centering bush as shown on the below figure,

d) Please don't use spare fixing bolts when center deflection(run out) is normal condition.

e) Alter setting of position @ below 0.03mm, If the valve exceeds 0.03mm, adjust the run—out
by centering bolts of turn table.

f) After setting of position @ below 0.03mm, check the position @ which measures run—out
0.05mm on valve seat area, If it exceeds 0.3mm, the lopsidedness of valve spindle has problem,
then contact with specialized engine manufacturer,

HOW TO CHECK THE RUN OUT OF VALVE SPINDLE

U SPARE FIXING BOLT(3EA)

RO Wil

CENTERING BOLT

; a,g_ S DIAL GAUGE

|
! g
o

|
I o
I

I

I

= n
!l} JIAN AL (0 [T )
=)

- CENTERING BUSH i 11}

by
%jf FIXING BOLT

FIXING BOLT ! ‘—®

SECTION “A” - “A” %

<Fig. 6>

<Fig.5> //

A\




//\\
V @ VALVE SPINDLE // \
S : BOTTOM PIECE /'/’ \ i FIXING BOLT ANGLE ADJUSTMENT
\ \ &

%\ N\ e ///‘7:'*[/\ _— ANGLE ADJUSTMENT UNIT

¢
T B O
(
o]
\
O

S ; T— SIDE PLATE < Fig. 7>
NAME PLATE FOR ANGLE”
d Cl
Insert the knock pin info
3. Tighten four screws for angle adjustmen

1-5) METHOD OF ADJUSTMENT FOR
GRINDING ANGLE OF VALVE SPINDLE & BOTTOM PIECE

TlA: = ~ ~ —~ { } ~ }~ o~ { " ~ - $ ~ N - 2
NS grmaing mdacning designeda and manutgacrure O aaq e andgle DIy 10 vdive spindl

1) Unscrew both fixing bolts on upper slide. (Fid. &)
2) Adjust the saddle to coincide the knock pin hole with the hole on side plate. (Refer fo Fig
3) Put the knock pin to the hole with *V" for valve spindle or “S” for bottom piece.
4) Tighten both fixing bolfs on upper slide.
5) Release both fixing bolts fixed on the upper slide. [Fig. &)
6) Check if knock-pin is exactly located at boftom piece or valve spindle.
7) Set Dial memory at “O" with set screw when knock-pin is placed at the grinding angle of
bottom piece or valve spindle, them pull out knock-pin.
8) Turn the dial memory to requested angle.
9) A small scale is 1" and a big scale is 0.1°, when turn dial memory to counter-clockwise with
a scale af “O" setting point.
10) When an adjustment of angle is set, fix and fasten bolts of upper slide
11) Limits for the adjustment of angle : 29.0°~31.0°

0 0.1
|| | |
RERRRRRARE Y

i {

Indication of scale




FIXING BOLT

KNOCK PIN

<

© VALVE SPINDLE
S5 BOTTOM PIECE \ /
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2. BOTTOM PIECE

2-1) MOUNTING THE BOTTOM PIECE

a) Clean the Bottom piece thoroughly with light oil.
b) Mount the Bottom piece on the turn table as shown on below figure. (Fig. 9)
c) Place the dial gauge on the slide unit and seat area for Bottom Piece and adjust the

centering by centering bolts to obtain a run out within 0.02mm.

d) This machine is designed so that deflection of the core(Run out) for Bottom Piece is within
0.02mm. If diflection(Run out) exceeds 0.02mm, clean the contact area between the Bottom
Piece and turn table.

CENTERING BOLT

-~ LINER STOPPER

BOTTOM PIECE

TURN TABLE

< Fig. 9>

Q|3
i— H
==
M 2|




2-2) GRINDING FOR BOTTOM PIECE

a) Loosen two bolts for cover of grinding stone and place the cover correrctly.

b) Set the grinding angle to S(Bottom Piece) with knock pin.

¢) Set grinding stone for rough grinding. (An installed sfone in delivery)

d) Push the “power on" switch on the control panel.

e) Select the “SEAT" switch for turn table.

f ) Select the "motor on” switch for grinder drive. (grinding stone)

g) Before grinding the Bottom Piece, please check the grinding stone condition.

h) Move grinding stone to the upper side of seat area for Bottom Piece by turning the
feed handle.

i ) Lower the slide by turning slide handle where grinding stone is just contact with seat area

and set the dial a zero on the scale.
i ) Set the depth of cut to 0.02mm(four graduations) or less and perform several coarse

grinding by operation of the feed handle for grinder sliding back and forth.

K) Check the entire seat surace has been coarsely ground.

I) When grinding is finished, switch off all motor after whole surface of grinding stone is
detached from the seat area.

m) Replace the Rough Grinding stone with the Fine Grinding sfone.

n) Select the switches on all motors and place the grinding stone o be fully contacted with
seat areq. (Refer to procedure for valve spindle)

o) Set the depth of cut to 0.01mm(iwo graduation) or less and perform the fine grinding by

moving slowly the grinding stone.

2-3) THE ANGLE OF GRINDING SLIDE TABLE ;
PLEASE REFER TO 1-4),

2-4) METHOD OF ADJUSTMENT FOR GRINDING ANGLE ;
PLEASE REFER TO 1-5),




3. DRESSING FOR GRINDING STONE
3-1) DRESSING IS REQUIRED IN THE FOLLOWING CASES :

a) When the grinding stone is changed.

b) when the grinding stone is retightened.

c) When the grinding stone becomes blocked.

NOTE : "BLOCKED" means that the grinding surface of stone turned brown for rough stone
and clogged for fine stone during grinding.

3-2) DRESSING PROCEDURE :

a) Move the feed handle for grinder forward.
(Move the grinding stone up to the dresser diamond point)

b) Adjust the contact of the diamond point and the surface of the grinding stone with the
dresser adjusting knob.

c) Select the grinding motor switch on.

d) Fix the dresser with the fixing screw, after adjusting the contact.

e) Turn the feed handle slowly up and down few times.

f) After dressing, the motor should be “off” and the diamond point should be retarded and

locked aft original position.

NOTE : Impacts against the diamond point or excess corrective machining allowance will

<

damage the diamond point and cause abnormal wear of the grinding stone.

GRINDING STONE

DIAMOND POINT FIXING SCREW ADJUSTING KNOB < Fig. 10>




4. How to measure an angle with an Angle Tool Piece

(In case of B &

SPECIFICATION

ANGLE TABLE
ROTATION|  THE ANGLE OF ROTATION R OTOF
ENGINE | MODEL OF GRINDING OF \R‘”';”(}F il
MODEL | NAME | TURN [GARVESTBOTTOM | GRINDER | S0 [ s TURN
TABLE | spINDLE || PIECE SHAFT STUNE . TABLE
BAWMC/C | NKK428G | 4.0RPM | 30.3° §" | 30" §,
BAWAGMC/-C | NKK468G | 4.0RPM | 30.4° 3" | 30° 5,
e 30.4° 73’ 30° 0,
BRW 50MC/-C | NKK 508G | 4.0RPM oo 30 2,
BAWBIMC/C | NKK60BG | 4.0RPM | 30.3° °}' 30° 0
BAWTOMC/-C | NKK70BG | 4.0RPM | 30.4° 7' 30° -
BAWBMC/C | NKK80BG | 3.0RPM | 30.5° 3" | 30° .
“BAWIOMC/C | NKK90BG | 3.0RPM | 30.7° V' B0° 3¢
BAWOBMC/C | NKK98BG | 3.0RPM | 30.7° 0" | 30° ., FOUGH
“EAWAOME/-C | NKK408G-ME | 4.0RPM | 30.4° 37 | 30° f, G ST
“BAW4ME/-C_| NKK 42BG-ME | 3350RPM |\ o 750W 400W
B&W4BME/-C | NKK 46BG-ME | 4.0RPM | 30.4° 73" | 30" 7. .
05 T | 30" 0 2100~ 232 W15
BRW SOME/-C | NKK 508G-ME 4.ORPM7 305 T T a0 3,
308" B 30° 5.
BANGOVEI-C | NKK GOBG-VE | 4.0RPM |0t 00t
BAWGSME/-C | NKK 65BG-ME | 4.0RPM | 30.4° '{' 30° 5
BAW7OME/-C | NKK 70BG-ME | 4.0RPM | 30.4° 0" | 30" i,
BAWBOME/-C | NKK 80BG-ME | 3.0RPM | 30.5° 0" | 30" 0.
BRWSOME/C | NKK90BG-ME | 3.0RPM | 30.7° 2" | 30" 5. |
BSW9BME/-C | NKK 98BG-ME | 3.0RPM | 30.7° 3" | 30° .
4-1) SPINDLE ANGLE SETTING
The exact angle of "Angle tool piece is marked on ur

SHAFT CASE OF GRINDER

individual product. At first, angle fool piece for
valve spindle & Bottom piece should be
placed on the position of the view(Fig.1).

Move upper slide by 50mm and then

check the difference of

indication with dial gauge.

ANGLE TOOL PIECE/‘

<Fig. | >

If the difference is "O" then the up
(=grinding angle) inclination is quite same with
“angle tool piece".




If the indication with dial gauge at upper position is bigger then lower position, the calculated
angle should be added to the angle of "angle tool piece™ and vice versa.

For example the tool piece angle is 30.40° and the measuring result is as following, then the
angle can be calculated as ;

Sin" (0.029/50) = 0.03323" = 0.033°

BOTTOM PIECE ANGLE
VALVE SPINDLE ANGLE

\/ j_
2 0.02|9rnm
I

<Fig. || >

Setting angle becomes 30.4° + 0.033" = 30.433°

4-2) BOTTOM PIECE ANGLE SETTING

: Measuring and calculation method are quite with valve spindle case.

up
SHAFT CASE OF GRINDER

ANGLE TOOL PIECE FOR VALVE SPINDLE

< Fig. lll >




5. MEASUREMENT OF FLATNESS
Checking after grinding, using the Dial Gauge. (Refer to Fig.)

<Fig. N >

After completing all works, install the Dial Gauge Set as Fig. then, check a scale while furning
the Upper Slide up and down.
As this point, Do not exceed 0.01mm of scale.

6. CONFIRMATION OF ROUGHNESS

IT should be confirmed by comparing the ground surface and “Rugo tester” supplied.
Surface requirement : Ra 0.8(=N¢)

7. MEASUREMENT OF RUN-OUT

Measure while putting V/V Spindle or Bottom Piece on the Grinder and the Dial Gauge on the
seat of Spindle or Bottom Piece.
Do adjust between Min. 0.01mm and Max 0.03mm. Refer to Fig. V

< Fig. V >
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A. SPECIFICATIONS

FUEL VALVE TEST DEVICE

1. MODEL NO : HDFD-1100
2. OUTPUT PRESSURE : 0~1300BAR AT 10BAR AIR INPUT
0~S00BAR AT TBAR AIR INPUT
3. AIR CONSUMPTION : BO.SLITERS/CYCLE AT 10BAR INPUT
A4 ITERS/CYCLE AT 7BAR INPUT
4, MAX. FLOW AT NO PRESSURE : APPROX. 1.2LITERS/MIN AT 7BAR AIR INPUT
5. DISPLACEMENT PER CYCLE : 1?,2(;[[?
6. PUMP SPEED : APPROX. 60 CYCLES/MIN. AT 7BAR AIR INPUT
7. OIL TANK CAPACITY . 6 LITERS
8. WEIGHT : ABT. 115kg AT EMPTY
9. DIMENSION : 885mm X 838mm X 1700mm
10. POWER SUPPLY : SINGLE PHASE 115~230VAC
11. CLASSIFICATION : GAUGE-CLASS 1.0, DISPLAY 0.2
PERFORMANCE CURVES
~ 1.4
Z
=
= 1.2
]
b e r—
W 1.0 o
8 \"< ] ] 70
O & 2 \
a 0.6 8
@444: ] \
0.4 ™ /p \ \\ \
N
0.2 i ‘\
\
0 200 400 600 800 1000 1200 1300

PRESSURE (BAR)
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B. OPERATION INSTRUCTIONS

The HDFD-1100 ensures the correct testing of MAN B&W Diesel slide fuel valve.

The atomizing test cannot be executed.

The below procedure for fuel-valve testing is to be in compliance with the MAN B&W Diesel A/S guidelines
for testing of fuel injection valves. Please refer to the MAN B&W manual for general fuel valve

maintenance.
All humbers in the text refer to the numbers found on the HDFD-1100 front panel
(see the figure 1, Unit Layout illustrated overleaf.

Pre-testing preparations :
Before performing any of the tests, the slide-valve must be completely filled with test-oil :

/\ CAUTION

‘A coupling is separately packed when a product is supplied"

When a product is supplied, the coupling is separately packed under an unassembled state.
Assemble the coupling packed in tool box to the product.

(see the figure of page 8, No 10 “ fuel outlet” coupling)

® Turn Switch ® to position OPENING PRESSURE
m Close Pressure Release Valve @ by turning clockwise

® Turn Pressure Control Valve @ clockwise, until the WORKING PRESSURE Display shows a

pressure above zero*
B The valve is now filled with oil. When clear oil without air-bubbles tickles from the venting hole
through the breathing-pipe, the valve is full

/\\ Please connect vent hose to valve venting hole in advance. ( See next page picture:

vent hose)
But in case of 0-ring seal test, remove the vent hose, then block vent hole to use plug.

® Turn Pressure Control Valve @ counter-clockwise to switch off air supply

® Open Pressure Release Valve @ by turning counter-clockwise

* NOTE: The HDFD-1100 FUNCTION may be activated during this process, which stop operation.
Turn Switch ® to RESET and back to OPENING PRESSURE to resume pre-testing preparations.
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@FHANMI POWER HDFD-1100
FUEL VALVE TEST DEVICE

1SO 8001

VENT HOSE

A In case of following function test
please make sure to connect vent hose
to fuel valve.

- Venting function.

- Opening pressure.

- Leak test.

A If fuel valve vent hole is blocked
by plug Qil is not spray.

|

( Figure. VENT HOSE)

Test A : Venting function
Before performing any of the tests, the slide-valve must be completely filled with test-oil, as
described in the section “Pre-testing preparations”.

® Turn Switch ® to RESET position
® Close Pressure Release Valve @
® Turn Switch ® to VENTING PRESSURE position

® Slowly adjust Pressure Control Valve @ until the system automatic turns off the Air pump
150 bar

® The pressure will slowly decrease on the WORKING PRESSURE Display ®. When the internal
leak slide valve opens, the venting pressure is shown on OPENING + VENTING PRESSURE
Display @.

® Close pressure control valve @ - turn it counter-clockwise

e Open Pressure Release Valve @ - turn it counter-clockwise
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VENT HOSE

( Figure 1, Unit Layout )

() Full Stroke Push Button

2 Pressure Release Valve

3) Pressure Control Valve

5) Switch (VENTING / RESET / OPENING)

6 Air Pressure Gauge (0~10bar)

(7' Pressure Display (VENTING + OPENING PRESSURE)

)

8 Pressure Display (WORKING PRESSURE)
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) HANMI| POWER HDFD-1100

FUEL VALVE TEST DEVICE

Test B : Opening pressure The atomizing test cannot be executed.
® Turn Switch ® to RESET position.
® Close Pressure Release Valve @
® Turn Switch @ to OPENING PRESSURE position
® Slowly adjust Pressure Control Valve @ until WORKING PRESSURE is around 150bar
® Press FULL STROKE Push Button @
® Increase pressure using Pressure Control Valve @ until opening pressure is reached
® The opening pressure is shown on the OPENING + VENTING PRESSURE Display @

the pump stops automatically

® Close Pressure Control Valve @ - turn it counter-clockwise

Open Pressure Release Valve @ - turn it counter-clockwise

Test C : Leak Test

Test

Turn Switch ® to RESET position

Close Pressure Release Valve @

Turn Switch © to OPENING PRESSURE position

Slowly adjust Pressure Control Valve ® until WORKING PRESSURE ® is around 150bar
Press FULL STROKE Push Button @

Slowly Adjust pressure using Pressure Control Valve @ until displayed WORKING PRESSURE
is 10-20bar below the opening pressure measured in Test B

Close Pressure Control Valve @ - turn it counter-clockwise

Open Pressure Release Valve @ - turn it counter-clockwise

D : O-ring Seal Test

Turn Switch @ to RESET position

Close Pressure Release Valve @
Dismantle breathing pipe from the venting hole in the fuel-injection valve head/fixture
Plug venting hole with plug supplied with the valve holder

Turn Switch ® to VENTING PRESSURE position

Slowly adjust Pressure Control Valve ® until WORKING PRESSURE is around 100bar
Decrease air pressure using Pressure Control Valve @ until manometer © reads Obar
Read pressure from WORKING PRESSURE Display ®. The displayed pressure should remain
stable for a few minutes

Close Pressure Control Valve @ - turn it counter-clockwise

Open Pressure Release Valve @ - turn it counter-clockwise
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C. TROUBLE-SHOOTING FOR THE HDFD-1100 TEST RIG

Problem Possible solution Explanation Remark

No tests can be preformed Turn Switch © to RESET and When the electronic blockin
Inlet pressure reads Obar pack to OPENING PRESSURE : s i

: . ystem in the HDFD-1100 is
at g t|.r/n\es i s activated, air supply to the
gauge © although air unit is blocked. The magnet
supply' ls warking valve is'released” by resetting
the unit.

Make sure that the valve is Air inside the fuel valve
filled with oil (clear oil is tick]ing results in malfunction of the
from venting hole when electronic pressure
Pressure Control Valve ® is |transmitter.

turned a few times(clockwise)
before attempting to run a test.
Follow instruction above test A
before attempting to run the
desired test again

Air supply is turned off
almost immediately after
test is started

Reset the wunit, and start the
test again. press the “FULL

STROKE" Button @ while the .

‘Turn Switch ® to Reset and
back to OPENING PRESSURE

Air supply is turned off
when Full Stroke Button
is pressured

|
The HDFD-1100 is plugged Consult with Maker HANMI for
in and turned on, but air maintenance advice.
supply is never blocked |

The display on the HDFD-1100/Check power supply |
box is not working |
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D. OUTLINE OF HDFD-1100

Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.

o O BEW NN =

7+8

10
11
12
13
14

Full Stroke Valve (Push Button)

Pressure Release Valve

Pressure Control Valve |/ pneumatic reducing valve
Pressure transducer (inside HDFD unit)

Switch (VENTING PRESSURE/RESET/OPENING PRESSURE)
Air Pressure Gauge for “Inlet air pressure’(0~10bar)
Pressure Display with two displays

Adapter “air inlet'M42x2

High Pressure Qutlet “fuel outlet”

Filler cap with strainer (inside HDFD unit)

Qil filter (inside oil tank)

2-Way pneumatic valvelinside HDFD unit)

Pump AHP-1100(inside HDFD unit)

FUEL VALVE TEST DEVICE

(HM-FD01-01)
(HM-FD04-02)
(HM-FD04-03)
(HM-FD04-04)
(HM-FD04-05)
(HM-FD04-06)
(HM-FD04-07)

(HM-FD04-10)
(HM-FD04-11)
(HM-FD04-12)
(HM-FD04-13)

(12-1100-0.0)
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E. OIL CHART

1. Recommendable Oil for Testing
Rust-preventing hydraulic oil with viscosity of 7-10 ¢ST at 50°C.

2. Initial Filling Quantity
Fill the oil until the level gauge indicates between High and Low.
No further replenishment of the oil is required thanks to the close circuit.
(see figure 2, Qil level gauge)

3. Draining oil
(see figure 3, Oil tank)

ilter cap with
strainer
(Filling oil)

Drain plug
(Draining oil)

( figure 2, Oil level gauge ) ( figure 3, Oil tank )




POWER SOURCE
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1. FULL STROKE VALVE HM—FDQ4—-01_
2. PRESSURE RELEASE VALVE HM—FD04-02
3. PRESSURE CONTROL VALVE HM—FDO4—-03
4, PRESSURE TRANSDUCER (INSIDE HDFD UNIT) HM—FD0O4—-04
5. TURN SWITCH (VENTING PRESSURE /RESET/OPENING PRESSUREHM—FD04—05
6. AIR PRESSURE GAUGE (O~10bar) HM—FD0O4-06
7+8. PROGRAMMABLE DISPLAY HM—FD0O4-07
9. AIR INLET WITH ADAPTER (M42x2P)
10. HIGH PRESSURE QUTLET HM—FD04-10
11. FILLER CAP WITH STRAINER (INSIDE HDFD UNIT) HM—FD04-11
12. OIL FILTER (INSIDE OIL TANK) HM—FD0O4-12
13. 2—WAY PNEUMATIC VALVE HM—-FD0O4-13
14. PUMP AHP-1100 (INSIDE HDFD UNIT) 12—-1100-0.0
15. AUTO DRAIN FILTER (INSIDE HDFD UNIT) HM—FDO4-15
16. OIL LEVEL GAUGE HM—FDO4-16

MPROVD | SCAE PROECT FUUEL VALVE TEST DEMCE (HDFD-1100) | PROJECTION

m.w.cHol | a0

e . T CIRCUIT DRAGRAM —= @_

BAHG0 DRAWING NO.
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REV

DATE
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REV'D

CHK'D | APP'D

—

HIGH PRESSURE
OUTLET

73| WRENCH HOLT AP1100-73 |12-1173-0] 3
72| SPRING WASHER AP1100-72 [12-1172-0| 4
71| O-RING AP1100-71 [12-1171-0] 1
70| CONNECTOR AP1100-70 [12-1170-0] 1
63| O-RING AP1100-69 [12-1169-0| 1
2] CONNECTOR AF'HDE—EE 12-1168-0| 1
| 67| ADAPTER AP1100-67 |12-1167-0]| 1
66| ADAPTER AP1100-66 [12-1166-0| 1
MAN AR NIET G5y 65| GLAND NUT AP1100-65 |12-1165-0] 2
|64 SPRING AP1100-64 [12-1164-0| 2
63| AR TUBE AP1100-63 [12-1163-0] 1 |
52 | CONNECTOR AP1100-62 |12-1162-0| 3
61| AR TUBE AP1100-61 [12-1161-0] 1
60 | CONNECTOR AP1100-60 [12-1160-0| 3
591 SILENCER _AP1100-59 [12-1159-0| 1
58| BRIOGE AP1100-58 [12-1158-0| 1
57| PLUG AP1100-57 [12-1157-0] 7
— 56| WRENCH BOLT AP1100-56 [12-1156-0| 2
55| WRENCH BOLT AP1100-55 [12-1155-0] 3
59 (28 (2 54| WRENCH BOLT AP1100-54 [12-1154-0] 2
T 53| SET SCREW AP1100-53 [12-1153-0] 1_
] 52 NUT AP1100-52 [12-1152-0] 1 ]
A 51| WASHER AP1100-51 [12-1151-0] 1
50| TIE_ROD AP1100-50 [12-1150-0| 4
! 1 49| D—RING AP1100-48 [12-1149-0| 2
i A I 48| O-RING AF1100-48 [12-1148-0| 1
47| TuBE AP1100-47 [12-1147-0] 1 ]
46| O-RING AP1100-46 [12-1146-0] 1_
4 45| 0-RING AP1100-45 |12-1145-0| & =
) 44| O-RING AP1100-44 [12-1144-0| 7 |
29 43| COVER AP1100-43 [12-1143-0] 1
42| COVIR AP1100-42 [12-1142-0] 1
30 S 41| SiEpve AP1100-41 [12-1141-0| 1
33 40| spooL AP1100-40 [12-1140-0] 1
33| O-RING AP1100-39 [12-1138-0] 1
32 38| PLUG AP1100-38 [12-1138-0] 1
| 37| UPPER VALVE BODY | AP1100-37 [12-1137—0| 1
(P FRICLYSTRORE (1N @3 36| LOWER VALVE AP1100-36 [12-1136—0] 1
52 35| UPPER VALVE AP1100-35 [12-1135-0] 1
Vie % 34| SNAP RING AP1100-34 [12-1134—0| 2 ]
— 35) | 33| WASHER AP1100-33 [12-1133-0] 2
) 32| O-RING AP1100-32 |12-1132-0] 2
Section B-B 31| O-RING AP1100-31 [121131-0| 2
= 30| LOWER VALVE BODY | AP1100-30 |12-1130-0] 1
29| O-RING | AP1100-28 [12-1129-0] 5 7
& | ! 28| SPRING AP1100-28 |12-1128-0] 2 ]
()\ | 27| O-RING AP1100-27 [12-1127-0] 1 _
i \ l | 26| VALVE BODY GLAND | AP1100-26 |12-1126—0| 1 =1
\ 25| FITTING OUTLET AP1100-25 [12-1125—0] 1
1 ! ! 24| SNAP_RING AP1100-24 [12-1124—0| 2 7]
! | 23| SPRING CAP AP1100—23 [12-1123-0| 2
] 4- [ 22| TREDO JOINT “AP1100-22 |12-1122-0] 1
@\ \ 21 BALL AP1100-21 [12-1121-0| 2 il
3 ! i, | 20| SPRING AP1100-20 [12-1120-0| 2 |
:| l | 19| O-RING _ AP1100-19 [12-1119-0| 2 [ —
63 i 1 ] 18| BACK—UP RING AP1100-18 [12-1118-0| 2
n JL‘-u::D-l-' | 17 | FITTING INLET AP1100-17 [12-1117-0] 1
| 16| O-RING | AP1100-16 [12—-1116-0] 1
15| BUSHING AP1100-15 [12-1115-0| 1
| 14| SUPPORT RING AP1100-14 [12-1114-0] 1
13| PACKING SEAL | AP1100-13 [12-1i3-0] 1 |
| 12| BACK—UP RING AP1100-12 [12-1112-0] 1 n
— 11] SPACER AP1100-11 [12-1111-0] 1
— 10| D-RING APT100-10 [12-1110-0] 1
5 | D-RING AP1100-08 [12-1109-0] 1 ]
66) 22 29 2920 @) (1809 | 69 23 65 (7 679 68 AT SLEEVE AP1100-08 [12-1108—0] 1
7 [ nur AP1100-07 [12-1107—0] 1 =y
\ 6 | GLAND NUT AP1100-06 [12-1106—0| 1
P 5| HP PISTON AP1100-05 [12-1105-0] 1 —
] 4 | AR PISTON AP1100-04 [12-1104—0| 1
3 H.P_CYLINDER = AP1100-03 |12-1103-0 1 -
™ . ) 5 W 2 | BOTIOM CAP AP1100-02 |12-1102-0] 1
1| ToP CAP AP1100-01 [12-1101—0| 1
s HO. DESCRIPTION | OLD DWG NO.[NEW DWG NO| 0T | REMARK _

=
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FUEL VALVE TEST DEVICE

TYPE : HDFD-1100

DWG. NO. : M12-7112-0.6

SUPPLY
PER SHIP

MATERIAL |52 REMARK
<|( =

[
(=]
<

BOX PLASTIC

COMBINATION TOOL
SPANNER STEEL

@D P.UR

M16xP1.5 | M18xP1.5]G 1/47[ 3/8"
HEXAGON H

EXAGON HEAD — (@) STEEL 546/50MC~C) S4OME-B | S3SMC | yrpen
PLUG WITH FLANGE S50ME~C| SIEME-B | S42MC
AND GASKET @ COPPER *PRODUCT NO. @) USE TO

$35/40ME-B, S46,/50MC—C,
(@ STEEL S50ME-C_ENG.

SINGLE OPEN TOOL
ENDED SPANNER STEEL

+ DRIVER

MALE COUPLER

COPPER

T DIM.
©) ENG.

(1) | M24x1.5  35MC,42MC,35ME-B

| M36x2 |4OME-B,46MC~C, 50MC, 50MC-C
50ME-C

@ |6OMC, BOMC—C, GOME-C,70MC,
ey M42x2 |70MCC, KBOMC~C

“lﬂ@ J [KIOMC—C,KIBMC/~C, KIBME
: SBOMC, SBOMC—C
MBS | EOME-C SIOME

INJECTION NOZZLE

NO SUPPLY | s46x65L $46x70L
SPRING HOUSING 40ME-B S50MC,

|

‘ SBOMC,

‘ ‘ | 35/424C-NK7 | SEOMC, K80,/KI0MC~C,
|

|

1-21

35/424C | S60MC—-C, | S80/S90MC-C
SISME-B | SBOME-C, | S90ME
SSOME-C | STOMC/-C | K98MC/-C,
S46MC-C KIBME
S50MC-C

MANUFACTURER'S NAME HANMI HYDRAULIC MACHINERY CO., LTD.

QP-052-05(Rev 0) (F) gho| 7214 A4(210x297)




FUEL VALVE TEST DEVICE

TYPE z HDFD=1100

DWG. NO. : M12-7100-0.0 (1/2)

NO. NAME

SKETCH

SUPPLY
PER SHIP

MATERIAL |

=
=]
|

STAND
—ARD

ADDIT

TOTAL

OLD DWG NO.

NEW DWG NO.

REMARK

$2.4

$17.6 —

N.B.R

AP1100
-09

12-1109-0

1-8 | SPACER

BC3

AP1100
=l

12-1111-0

BACK—-UP
RING

TEFLON

AP1100
=12

12-1112-0

PACKING
SEAL

1-10

URETANE

AP1100
=13

12-1113-0

SUPPORT
RING

BC3

AP1100
—14

12-1114-0

12=1118=0

BALL

$12.7—

STEEL

AP1100
=2

12-1121-0

QP-052-05(Rev 0)

(%) stol g2 (A

wracrurews i | Am HANMI HYDRAULIC MACHINERY CO., LTD.,

A4(210x297)




FUEL VALVE TEST DEVICE

TYPE ¢ HDFED—1100

M12-7100-0.0 (2/2)

SUPPLY
PER SHIP

MATERIAL =

2
I

OLD DWG NO.

NEW DWG NO.

REMARK

AP1100
=31

12-1131-0

AP1100
=32

12-1132-0

WASHER

AP1100
-33

12-1133-0

AP1100
—45

AP1100
48

12-1148-0

SPRING

AP1100
-64

12-1164-0

QP-052-05(Rev 0)
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A. SPECIFICATION

1. MODEL NO. : AHP-3500
. AREA RATIO : 831 : 1
. ACTUAL AREA RATIO : 500 : 1
. AIR CONSUMPTION : 3200 LITERS/MIN. AT 7 BAR AIR INPUT
. PUMPING SPEED : APPROX. 220 CYCLES/MIN. AT 7 BAR AIR INPUT

2

3

4

5

6. DISPLACEMENT PER CYCLE : 33 or

7. MAX. FLOW AT NO PRESSURE : APPROX. 0.7 LITERS/MIN. AT 7 BAR AIR INPUT
8
9.

. TANK CAPACITY : 8.0 LITER
AIR INNER PORT . 1/2" BSP FEMALE WITH INCREASE TO M42 ADAPTER
10. LIQUID OUTLET PORT . 1/4" MALE (CEJN 10.125.6203)
11. APPROX. DIMENSION : 500 x 420 x 475
12. WEIGHT 1 42 Kg

PERFORMANCE CURVES

1.0

0.8

AN

0.2 xﬂf&saﬁm)é'ﬁ?

sss\

]
400 800 1200 1600 1800 2200 2600 3000 3400 3800

OIL FLOW (L/MIN)

0,0

OUTPUT PRESSURE (BAR)
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B. OUTLINE OF THE AHP-3500

) )
_29_1 i
a —
= 4
: “) | N 3

R-I_ 3
e %20 500

1. OIL RETURN VALVE 8. OIL OUTLET MALE COUPLING
2. AIR STOP VALVE (CYCLING VALVE) (HIGH PRESSURE OUTLET)
3. AIR PRESSURE CONTROL VALVE 9. SAFETY VALVE (RELEASE VALVE)

4. AIR PRESSURE GAUGE FOR PRESSURE CONTROL 10. OIL TANK
5. OIL PRESSURE GAUGE FOR WORKING PRESSURE 11. PUMP
6. AIR BREATHER (FILLER CAP) 12. OIL LEVEL GAUGE

7. AIR INLET (FEMALE COUPLING FOR AIR HOSE)
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IS0 9001 HIGH PRESSURE PUMP UNIT

C. OPERATING MANUAL

This instruction has been made to facilitate the understanding of the working principles
of the pump unit.

The various control instruments and maneuvering handle are fitted with a number.
These numbers are mentioned in this instruction and are also referring to the numbers
found on the drawings showing the complete pump unit.

Furthermore, these numbers are found on the instrument panel of the pump unit.
Please, read this direction of use carefully before using the pump unit and follow the
instructions given vary carefully.

1. BEFORE CONNECTING THE PUMP UNIT
The tank is filled with oil through the filler cap (& in the right side of the top panel.
Hydraulic oil : ISO VG22 OF ISO VG32 (MINERAL OQIL)

a) Open oil return valve (1) by turning anti-clockwise.

b) The handle of the regulator valve 3 should be turned 4-5 turns anti-clockwise.
This is done to avoid the pump starting at a too high pressure level.

c) Stop valve @ should be turned clockwise, to close the valve.
This is done to ensure that the pump will not work at will when the primary pneumatic
system is connected.

2. CONNECTION OF PUMP
Compressed air is led through a flexible hose and is connected to the stud marked “air
inlet" (@ on the right side of the cabinet. This stud has a 1/2" BSP female thread with
a 1/4" BSP reduction, accepting either 1/2" or 1/4" hose. To avoid contamination of the
pump, it is essential that an effective air filter and water separator is inserted in the air
line. A lubro unit should however be avoided - see lubrication instruction on page 4.
The hydraulic system is connected to the stud marked "high pressure outlet" (8) found
on the left side of the cabinet. This stud has a 1/4" BSP female thread.
The pump is now ready for use.

3. START OF PUMP

a) Stop valve (@ is turned slowly anti-clockwise, whereby compressed air enters into the
pump unit, which commences to work. The stop valve (2) is also acting as a regulator
valve for the pumping speed.

b) The regulator valve 3 which is used for adjusting the pressure is now turned
clockwise and the hydraulic pressure may now be read on the manometer for
pressure control (@)

This manometer shows the hydraulic high pressure in bar.
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c) The oil return valve (1) is closed by turning the knob clockwise and the oil will then run
from the il tank into the hydraulic system. When the hydraulic system has been filled.
and the pump has stopped operating, the high pressure reached can be read at the
manometer for working pressure (® found on the left side of the instrument panel.
The pump stops automatically, when the required high pressure has been eatablished
and holds it infinitely.

The pump starts automatically again if a pressure drop occurs in the hydraulic system.
High pressure may be relieved from the system by opening the oil return valve (1) (to
be turned anti-clockwise). The excessive oil the secondary high pressure system will
thereby return to the oil tank in the pump unit.

d

~—

4. ENDING OF JOB
To avoid oil spillage, precautions should be taken to see that the oil is taken back into
the oil tank before the connections on the high pressure side are disconnected.
This is done by turning the oil return valve (1) anti-clockwise.
Simultaneously the pump should be stopped by turning the stop valve @ clockwise,
and when this valve has been closed, the air hose may be removed and the pump
transferred to another job.

5. DATA FOR HIGH PRESSURE
The pump unit can deliver a maximum pressure of 3500 bar. At an air pressure of 5
bar a safety release valve is in the B+W standard version adjusted to release at a

maximum pressure of 2500 bar.
This pressure of 2500 bar (which is preset by the factory) secures the rest of the
system from overload or faulty operation. The pump may be re-adjusted to blow off at

any desired pressure, but maximum 3500 bar.
The release valve should be set at approx. 10% above the desired working pressure.

6. CLEANING OF OIL FILTER
The filter in the filler cap (® is removed and cleaned when by re-filling the oil starts
running through slowly.

7. LUBRICATION INSTRUCTION
WARNING : AVOID AIR LINE LUBRICATION.
The pump has been pre-lubricated and a lubro unit will decrease the efficiency of the pump.
Air valves should be lubricated periodically.
Remove exhaust fittings and valve spool and apply a thin coat of hydraulic grease.
If primary airdrive section is dismantled, always apply a thin coat of hydraulic grease to
entire inner surface of cylinder tube plunger O-rings.
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AIR DRIVEN HIGH PRESSURE PUMP
MODEL : AHP-3500

i

DWG. NO.| M10-6107-0.0

SUPPLY
PER SHIP REMARK
o
NO. NAME SKETCH MATERIAL g%':é El DRAWING NO. (WEIGHT) Kg
=1 g | o
n |< —

PLASTIC

10-6117
-0.0

b
T | UHMWPE | 2 | = | 2

1-1 | PACKING SEAL

15.2 10-2124

10-2139
-0.0

10-2142
-0.0

10-6143
-0.0

10-2147
-0.0

10-2148

1-7 -B. o
$3.68 0.0

~——— $7.24 ——

wnwracrurees wve |t HANMI HYDRAULIC MACHINERY CO., LTD.

QP-052-05(Rev 0) (F) ho| FUT|AH A4(210x297)
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165

I 440 TJK 2x2-#11 HOLES
1

& £
(o] ﬂ_‘ 1
8| =8 -—- ——_— e e — 1 — O HIF L
= IE_‘EB ] E 3
458 159
617
770
HYD’ PUMP HAND OPERATED HYDRAULIC CIRCUIT
MAKER HANMI
| HML-3500 s s e
WORKING PRESSURE \
LOW 20BAR ; i
RELIEF / HIGH|  Min. 2500bar ‘ ",
OIL OUTPUT A il
VOLUME / STROKE ; T = |, | 2000
LOW 32cc [ feeip— S
HIGH 0.8cc ' > L
RESERVOIR
OIL VOLUME 4.0L il
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HAND PUMPS
IMPORTANT DIRECTIONS ON RECEIVING GOODS

Always inspect all the components received in order to ascertain any possible damage caused
during transportation. If necessary, put forward a complaint to the forwarder.

SAFETY INFORMATIONS

Before starting the pump read carefully the manual, particularly the boldface parts and those
indicated by:

WARNING :

and

CAUTION :

HANMI DECLINES ALL LIABILITY FOR DAMAGES DERIVING FROM AN
IMPROPER USE OF THE PRODUCT. SHOULD YOU HAVE ANY DOUBT REGARDING
APPLICATION DO NOT HESITATE TO CONTACT HANMI.

WARNING: PLEASE REFER TO THE APPENDIX FOR THE LIST OF COMPONENTS FOR
ALL KINDS OF HAND PUMPS.

The hand pump reservoir must have a capacity of usable oil sufficient to fill the complete
hydraulic system it is connected to (i.e. flexible hoses + cylinders).

WARNING : OIL SHOULD NOT BE ADDED TO THE PUMP RESERVOIR TO COMPLETE
THE STROKE OF A CYLINDER WHOSE VOLUME IS GREATER THAN THE PUMP
CAPACITY. THIS PRACTISE WILL RESULT IN THE PRESSURIZATION OF THE PUMP
RESERVOIR LEADING TO EQUIPMENT DAMAGE AND POSSIBLE INJURY TO
PERSONNEL.

"Double stage" or 2-speed pumps’ piston features two thrust sections of different diameter.
When the load is not present it is the piston wider section that pushes the oil into the circuit
so allowing a fast approach to the load. (1st stage at low pressure and high capacity). Under
load, the same section is automatically excluded by a specific valve. Continuous pumping with
the smaller section achieves the maximum pressure by making a reduced effort on the lever
(2nd stage at high pressure and low capacity). The filler cap (HML models) is of the
push-button air discharge type to depressurize the reservoir. The pumps can work in a
horizontal or vertical position with the pumping head downwards, and are fitted with a
threaded hole for the mounting of a gauge(alternatively a gauge adaptor black can be
mounted on the oil delivery outlet; both are optional extras). Upon request pumps with
reservoirs different from standard, for higher working pressures of working with other fluids can
be supplied. For any specific inquiry please contact our Technical Department.

2
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OIL DELIVERY / RETURN

The direction of circulation of the oil from the pump to the hydraulic circuit (delivery) and
successively from the circuit to the pump (return) is regulated by the control valve mounted on
the hand pump head.

(PICTURE. 1)

The pumps are fitted with a 2-way valve ("by-pass") to operate single acting cylinders either
gravity or spring return : the pump head has one only delivery - return port. When the valve
handwheel is completely screwed clockwise, repeated action of the lever will introduce oil into
pressure to the circuit. By unscrewing it counter-clockwise, oil is allowed to return to the
reservoir. In this case it will be useless to operate the lever as the pumped oil will
immediately return to the reservoir.

HOW TO CHOOSE THE PUMP

The selected pump must have a 2-way valve for single-acting cylinders either gravity or spring
return and a 4-way valve for single-acting oil return cylinders or double acting cylinders.

The reservoir must have a capacity of usable oil sufficient to fill the flexible hose and the
cylinder.

If you need a large amount of oil to fill the system and for the approaching of the piston to
the load it is advisable to choose a pump with high delivery at low pressure. Hand pumps are
recommended for low speed applications. When your application requires higher working
speeds it is recommended to choose a hydraulic unit in our wide range of models driven by
petrol engines, electric or pneumatic motor.

WARNING : IT IS RECOMMENDED TO MOUNT A GAUGE ON THE PUMP OR ON THE
CYLINDER IN ORDER TO PREVENT ANY DAMAGES TO THE EQUIPMENT, WHEN LIFTING
LOADS WHOSE WEIGHT IS NOT KNOWN, AND ALSO TO BETTER CHECK ANY SINGLE
PHASE OF THE LIFTING OPERATION.

TO ENSURE A CORRECT WORKING AND A LONG LIFE OF HANMI COMPONENTS
CAREFULLY FOLLOW ALL THE DIRECTIONS PROVIDED BY THIS MANUAL.

CORRECT USE OF THE PUMP

WARNING : THE PUMP CAN WORK EITHER IN A HORIZONTAL OR VERTICAL POSITION
PROVIDED THE HEAD IS DOWNWARDS.

(PICTURE. 2)

The pump must be placed on a stable and still plane to prevent it from turing over during
operations.

The BY-PASS valve must be operated esclusively by hand. Do not use mechanical grips.

3
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AIR IN THE SYSTEM

Since air can be compressed if it enters a hydraulic system it can prove dangerous. Before
putting a cylinder under load it it absolutely necessary to bleed the air from the system.
Simply follow the following directions:

(PICTURE. 3)

- pump until the piston is completely extended ;

-invert the cylinder so that the piston head is placed on the bench or on the floor;

- keep the pump higher than the cylinder ;

- ppen the valve of the pump ;

- press the cylinder bottom to help the piston retract. The air will flow from the cylinder and
the hose to enter the oil reservoir where it can stay without causing any inconvenience.

USE

CAUTION : HIGH PRESSURE EQUIPMENT CAN DEVELOP HIGH FORCES IN
COMPARISON WITH THEIR DIMENSIONS. DO PAY THE GREATEST ATTENTION WHEN
OPERATING.

Before starting any operations check the oil level inside the hand pump reservoir. Such level
must usually be about 1 cm from the inlet. Add oil if necessary. Make sure the reservoir is
not completely full so as to prevent the oil from overflowing from the inlet hole, since
during operations increases of the oil volume might occur.

IT IS RECOMMENDED TO USE EXCLUSIVELY HANMI HYDRAULIC QIL : its viscosity and
lubrication characteristics grant the maximum use efficiency and a fonger life of equipment. If
you need to add large quantities of oil to the pump, it is recommended that the reservoir is
drained, thoroughly cleaned and filled up with fresh oil.

CAUTION : MAKE SURE THAT ALL THE SYSTEM COMPONENTS ARE SUITABLE FOR
THE REQUIRED WORKING PRESSURE.

SPECIFIC DIRECTIONS ON THE USE OF FLEXIBLE HOSES

CAUTION : DO NOT SUE FLEXIBLE HOSES FOR CARRYING OR DRAGGING PURPOSES
Hoses must be placed on a straight line with no obstructions. Ensure that the bend radius is
greater than 60 mm, that no heavy load is placed over them and avoid any direct contact
with sharp objects. Koop them clear of flames or heat sources.

SPECIFIC DIRECTIONS ON CONNECTIONS THROUGH NIPPLES
The threaded end connections are either 1/4 or 3/8 NPT male.
When tightening, do not use spanner extensions as damage to the threads can occur. Wrap

thread with teflon tape (do not use tow as its threads can contaminate the oil of the hydraulic system).

T e e ——
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SPECIFIC DIRECTIONS ON THE CONNECTIONS THROUGH COUPLERS

Ingress of foreign materials into the hydraulic system can cause scoring inside the cylinders or
damage the valves seats so compromising their seal and the consequent success of the
system operation. Therefore :

CAUTION : MAKE SURE THE COUPLINGS ARE CLEAN BEFORE CONNECTING THEM.

Dirt can prevent a correct seal and restrict the oil flow since the two seal balls do not
properly repel each other.

WARNING : MANUALLY SCREW TIGHT THE CONNECTING SLEEVE OF THE FEMALE
COUPLING TO THE THREADED SPIGOT OF THE MALE COUPLING.

WARNING : ALWAYS SCREW THE PROTECTION CAPS ON THE TWO COUPLING WHEN
DISCONNECTED.

EURO PRESS PACK DECLINES ALL LIABILITY FOR DAMAGES OF UNSUCCESSFUL
OPERATIONS DERIVING FROM IMPROPER USE, OR USE OF ACCESSORIES AND/OR
SPARES OTHER THAN THE ORIGINAL ONES.

FOR ANY INFORMATION OR EXPLANATION DO REFER TO QUR TECHNICAL DEPART-
MENT.

WARNING : ANY MAINTENANCE AND/OR REPAIRING INTERVENTIONS MUST BE
CARRIED OUT BY QUALIFIED PERSONNEL. WRONG INTERVENTIONS MAY CAUSE THE

LOSS OF WARRANTY!

PRESSURE REGULATION - The hand pump safety relief valves are factory set to the
maximum working pressure. By requests, this can be set to customer requirements.

WARNING : IT IS ABSOLUTELY FORBIDDEN TO SET SUCH VALVE AT A VALUE
HIGHER THAN THE ONE SET IN OUR FACTORY.

TROUBLE SHOOTING

In many cases faults can be determined and EASILY OVERCOME ON SITE, so saving
money and time. Please find below a few suggestions for the most common problems. For
further details refer to our CUSTOMERS SERVICE.

THE PISTON WILL NOT ADVANCE

- The pump head is not downwards ;

- The pump valves is open or not properly closed ;

- There is air in the system or lack of il in the pump ;

- Make sure the pump correctly pumps the oil. If it fails to do so the piston cannot advance.
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i HYDRAULIC PUMP HAND OPERATED
DO NOT OVERLOAD
- The piston will not advance if the load to be lifted exceeds the capacity of the cylinder in
use. In this case the safety valve protects the operator and the equipment by preventing the
advance.

THE PISTON DOES NOT MAKE FULL STROKE OR ADVANCES WITH JERKS

- There is air in the system (to eliminate it please refer to "Air in the system").

- The piston could be bent or deformed causing it to bind with the ring nut.

- There is lack of oil in the pump. The piston is limited in its stroke. Refill the oil level in the
pump (see "Use).

- The hydraulic cylinder's capacity is higher than that of the reservoir. The pump must be
replaced with one with higher capacity.

THE PISTON DOES NOT KEEP THE LOAD
- If when pumping the piston advances. but does not koop its required position, i.e. does not
hold pressure, the reason might be found among one of the following causes :
1) The pump does not work properly (check valve).
2) Cylinders seals leak.
3) Oil leakage through the flexible hose connection.

THE PISTON RETURN IS NOT COMPLETE OR SLOWED DOWN
- This is due to the fact that the oil cannot flow back to the reservoir. Make sure that :
1) The pump valve is open.
2) The two couplings are tight so that the two balls repel each other and make the oil flow
correctly.
3) The return spring of the cylinder (if fitted) could be broken or loose and the internal walls
of the cylinder can be worn.
4) The piston cannot be fully retracted if there is too much oil in the pump. In that case the
excess of oil cannot flow from the cylinder to the reservoir. Consequently the piston is
not fully retracted.

WARNING : FOR GRAVITY RETURN CYLINDERS IT IS NECESSARY TO MAKE AN
EXTERNAL FORCE ON THE TOP OF THE ROD SO AS TO MAKE IT RETRACT.

WARNING : ALWAYS HELP THE PISTON RETRACT BY PRESSING ON THE RESERVOIR

RELIEF VALVE ON THE FEEDING CAP IN ORDER TO DEPRESSURIZE THE SAME (only
HML models).

OIL LEAKAGE

If there is oil leakage from the piston it means the seals are either broken or worn out.
Their replacement is simple and quick and can be carried out on site.

WARNING : IT IS RECOMMENDED TO KEEP IN STOCK A SPARE REPAIR KIT FOR THE PUMP.

6
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HANMI POWER HML-3500
HYDRAULIC PUMP HAND OPERATED

150 9001
APPENDIX A
LIST OF HAND PUMPS COMPONENTS SHARED BY THE VARIOUS PUMPS

A PUMP RESERVOIR

B LEVER

C OIL INLET

D PRESSURIZED OIL QUTLET

E ADDITIONAL OIL OUTLET

F MAX PRESSURE RELIEF VALVE

G BY-PASS VALVE

Also valid for MOD. HML-1000
HML-1600, 1600-1 1600N

HML-2500, 2500N
HML-3500
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y HANMI POWER HML-3500 _
HYDRAULIC PUMP HAND OPERATED
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BY—PASS VALVE
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HANMI POWER HML-3500
HYDRAULIC PUMP HAND OPERATED

1SO 9001

e ——

‘ MOD. : HML-1000

HML—1600, 1600—I, 1600-N
HML- 2500, 2500N

HML— 3500
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Service manual

MAIN ENGINE
HYDRAULIC TOP BRACING

Customer - HYUNDAI HEAVY INDUSTRIES CO., LTD.
Type : AOC-300 (ON-OFF TYPE)
Hull No.

 4x¢300 Cylinder
with air supply

30 bar Starting Air

QG  GREEN & CLEAN TECHNOLOGY Co, Lid

Home-page : htt://www.gc-tech.com

Tel : +82 52 268 ~ 56566  Fax : +82 52 265 ~ 7337
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General specification

1. Type : AOC-300.

2. Assembly drawing : refer to drawing GC-981114,

5. Dimensional drawing with part list : GC-981116.

4. AOC-300 function drawing : GC-981113.

5. Air connection diagram : GC-981115-4.

6. Force to a cushion at 5 ~ 14 bar : 35.3 KN ~ 99 KN (3.6 ~ 10.1 Ton).

7. Max. force at relieving pressure (26 bar) : 183.8 KN (18.7 Ton).

8. Air connection port : ®10 copper pipe or P10 steel pipe connector.

9. Foundation bolts : 10 pcs Hex-bolts (M16 x 45L).

10. Valve block : Consists of with 1 relief valve,
1 test coupling and 1 accumulator with stop valve.

11. Type of hydraulic oil : Standard hydraulic oil, 1ISO VG 32.
(recommend : Mobil DTE 13M)
{Top-bracing is delivered with oil filled condition.)
12. Volume of oil : 6 liter per cylinder.
13. Size of air supply pipe : @10 steel pipe.
14. Weight : Approximately 220 kg/cyl (with.oil).
15. Operating temperature : Max. 75°C.
16. Installation tolerance : Max. £25 mm.
17. Accumulator set pressure : 15 bar.
18. Relief valve set pressure : 26 bar.

19. Air regulator set pressure : 12 bar.

20. Paint color : Munsell no. 7.5 BG 7/2.

page 3
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-Technical description

By means of top bracing the main engine, it will in most cases be possible to
obtain such a high natural frequency of the system “engine - ship's side -
ship's bottom™ that annoying vibrations of the engine top or ship’s hull will be
eliminated.

The so-called guide force moments are caused by the transverse reaction
forces acting on the crossheads due to the connecting rodfcrankshaft

mechanism. When the piston of a cylinder is not exactly in its top or bottom
position, the gas force from the combustion, transferred through the connecting

rod will have a component acting on the crosshead and the crankshaft perpen-
dicularly to the axis of the cylinder. Its resultant is acting on the guide shoe
(or piston skirt in the case of a trunk engine), and together they form a guide
force moment.

The moments may excite engine vibrations moving the engine top athwartships
and causing a rocking {excited by H-moment) or twisting (excited by X-moment)
movement of the engine.

For engines with fewer than seven cylinders, this guide force moment tends to
rock the en.gine in transverse direction, and for engines with seven cylinders
or more, it tends to twist the engine. The guide force moments are harmless
to the engine, however, they may cause annoying vibrations in the superstruc-
ture and /or engine room, if proper countermeasures are not taken.

(The guide force moments are harmless except when resonance vibrations
occur in the engine/double bottom system.)

As this system is difficult to calculate with adequate accuracy, MAN B&W
Diesel strongly recommand that top bracing is installed between the engine's
upper platform brackets and the casing side.

The hydraulic top bracing is designed as an adjustable connection which allows
adjustment in accordance with the loading conditions of the ship.

- Green & Clean Technology Co., Lid. AOC-300
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High / Low Pressure

Such the preceding reasons, the top bracing is installed to solve vibrations casued by
several problems during sailing. However, sometimes in one particular area to cause
resonance vibration produces greater due to top bracing. (see the picture below.)

This is causing a bigger problem to solve is stop the operation of top bracing in the range.

RV, Tumvs]

—e—Seuge Deck SEPNE X
€0 =] 70 75 8 kS
Engine Speed [mpim]

Function Description (In case of High Pressure)
(see Dwg. GC-981113)

The top bracing can be installed :
On one side (exhaust side or camshaft side)

Both side of engine.
On one side with fore or aft and both side with fore or aft.

depending on the circumstances & requirements.

When the force from engine and/or hull is less than 85 KN,top bracing keeps

preadjusted condition.
But, the force is between 85 KN and 183.8 KN, oil pressure in primary chamber

will increase.
In this case, accumulator absorbs the force.

G Green & Clean Technology Co., Ltd. AOC-300



When the force from engine and/or hull is higher than setting

pressure of relief valve(force : 183.8 KN}, the relief valve is open.
At the same time, oil in primary chamber flows to secondary chamber.

During the oil in primary chamber flows to secondary chamber,
the secondary piston move backward until the pressure of secondary

and air chamber is equal.
So, air chamber absorbs the force.

When engine and hull moves away from each other(negative force)

the oil pressure in primary chamber is decreased.
At the same time, compressed air in air chamber push the

secondary piston forward and the oil in secondary chamber flows
back to primary chamber through the check valve until the pressure
in primary, secondary and air chamber is equal.

Ship's M/E starting air to be fed to all the top bracing installed parallely
through a pressure regulating valve.

Function Description (In case of Low Pressure)
Using the 3-way valve and solenoid valve, the supplied air and oil pressure of top bracing

must be turned off to stop operation.
And then, they are working through E.C.R is controlled by signals.

T/B(1)
T/B(2)

h 4

E.C.R

: JIB _ (oil pressure release)

T/B(3)
(air release) T/B(4)

v

Green & Clean Technology Co., Lid. AOC-300
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Installation.

1. It is recommended to study this installation manual before commencing
the installation work.

2. Review the drawing of scope of supply with the parts supplied.
Check if they are identical and there are any missing parts.

3. Disassemble the both side welding plate from the top bracing and the plates
are to be assembled with the installation jig. (refer to the figure)

Welding plate
Welding plate Installation jig

At Hull side

4. Measure the distance between beam of hull and gallery beam of engine.

Engine side

brwrwrw v el

The distance should be within 63015 mm.
a) In case of the distance is too short.
It is recommended to cut the gallery beam to meet the required distance.
b) In case of the distance is too long.
It is recommended to apply a adaptable plate on to gallery beam.
5. As shown in the sketch below, adjust bolts must have 18mm adjustable
tolerence on installation jig so that easy removal after welding the plates.

Welding

Vi

Adjust bolt

M/E gallery_ —I
beam

hul

5 Green & Clean Technology Co., Ltd. AOC-300
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6. Check the leveling of vertical & horizontal direction by using level
gauge and weld the plates.

7. Remove the installation jig and weld inside circle of the plates.

8. Do final treatment about welding spartters and painting.

9. Install the top bracing according to the following guide.
a) Between center line of cylinder and barrier should be kept as below.

Il

1) .Tighten the bolts of welding plates. Adjust the transfer barrier and lock nut.
Then tighten the fixing bolt(pos. no. 29) on transfer barrier.

2} Install the pipe as shown on the pipe diagram.
Connect the pipe to air connection port.
(refer to drawing GC-981115-4)

3) Supply air and adjust to 8 ~14 bar.

G Green & Clean Technology Co., Ltd. AOC-300




b) Piston setting and air venting

Standard position
Standard line  Plug

Cyl' stroke indicator |

Position mark ™

‘IIH-
Red band

Green band /
Indicator on ram

Air connector

page 9

Test coupling

Air chamber

Primary chamber

\\Secondary chamber

Qil fitling

coupling

Ram out position

Adjust bolt

Lock nut

oil

oil

Transfer
barrier

]

Fig-B

Drain oil ‘I

1) Stop air supply.

2) Connect hyd' hose to test coupling.

3) Tighten up the transfer barrier and lock nut
until the green band meet position mark.
During this work, air will be come out first
then oii will be come out through hyd' hose,
(primary chamber air venting)

4) Disconnect the hyd' hose from test coupling
when 3) is done.

5) Check the position of secondary piston
by cyl' stroke indicator.

6) Loosen up the plug a little on the vatve
block for secondary chamber air venting.

7) i cyl' stroke indicator is shorter than the
end of position mark, fill oil to secondary
chamber until cyl' stroke indicator meet
the end of position mark. 7
If cyl' stroke indicator is longer than the
top of position mark, supply air to air
chamber over 4bar. Do 2) to secondary oil
filling couptling then oil will be come out.
Drain oil untif cyl’ stroke indicator meet .
the end of position mark.

Ram in position

oil

B B\ 2l

Fill oil
Fig-C

1) Connect hyd’ hose to primary oil filling
coupling and drain off until oil is not

— coming out.

2) Loosen up stoppper and transfer barrier
enough.

3) Supply air over 4bar, until the green
band meet the end of position mark.
Then stop air supply.

4) Do 3) In order of Fig-B.

5) Do 4), 5) In order of Fig-B.

G Green & Clean Technology Co., Lid. AOC-300
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Top bracing operating procedure

1. Before top-bracing operating, confirm the following works which should be
completed to activate top-bracing.
1) Pipes for air supply are connected to top-bracing.
2) Ready to use starting air(30bar).
3) Piston position setting is completed.
(Refer to piston setting and air venting)
2. Loosen up the transfer barrier and lock nut by using torque bar until they are tight
each other.(Make the position of key way and fixing bolt hole to fix the distance
of the transfer barrier and lock nut)
3. Tighten up the fixing bolt.
4. Set the air supply pressure 12 bar.
5. Check the piston position.
(If the position of piston are on standard line after air venting , top-bracing activation
is finished. But, if there is a change in position of pistons, refer to piston
setting and air venting to adjust piston position)

Top bracing off setting procedure

1. Close the shut off valve in supply line from starting air line.

2. Stop air sub'ply by using air regulator.
(Air regulator will vent out all air in pipe and top bracing)

3. Close the stop valve below the accumulator.

4. If you want to activate top-bracing again, set the air pressure 12 bar. Then open fhe
stop valve below the accumulator,

5. Check the piston position.
(If there is a change in piston position, refer to piston setting and venting to adjust
piston position)

; Green & Clean Technology Co., Lid, AQOC-300




Maintenance (Refer to as following before any action.)

Service in shop

Step 1 To remove the top bracing from place of installation

a) Open the air-port on the side of the top bracing. This release the

top bracing air pressure and prevent the elongation of the top bracing

cylinder when taken off the flange. Loose the adjustment nut.
b) Secure the barrier flange jig(Tool No.1-2) between cylinder cover &
bearing cover. And sling on eye bolt & hoist it away.
NOTE: The top bracing weight approximately 220kg.
The top bracing should be taken to avoid a drop. Do not lift the

transfer barrier & lock nut when pulling the top bracing away from

the flange.
Step 2 Opening the top bracing cover.
a) Open all oil filling & bleeder ports and drain for oil and fit
a compressed air hose to the air inlet and pressurize to approxi-

mately 1bar, as this will push the secondary piston down/squeezing

any remaining oil out of the cylinder.

page 11

Step 3 Open the cylinder as following instruction and check with the drawing.

a) Remove the cylinder cover

b) Apply 1 bar air into primary chamber to lift up complete inner
construction.

¢) The secondary piston can be removed by hand lifting.

d) Remove all bearing and seals and fit new ones from the seal kits.

e) Check for damage to all chromium coated surfaces and report if any

surface looks worn but usable if scratches look too deep, the part

should be replaced.

Maintenance Period

Item Period

Piston position 1 Month
Qil 6 Months
Accumulator 6 Months
Seal 12 Months

€"G Green & Clean Technology Co., Ltd.

AOC-300




Assembly

a) Assemble secondary piston into ram.

b) Insert complete inner construction into cylinder.
Use the jig provided to insert the inner complete construction
specially when the wear ring are renewed.

c) Close the cylinder cover and tighten hex bolts.

page 12
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DRAWINGS

DRAWINGS

DRAWING NO. TITLE REV.
GC-981114 Lay-out of Top-bracing 0
GC-981115-4 Air connection diagram for Top-bracing 1
GC-981115A Electric diagram for Top-bracing 3
GC-981117 Diaphragm hydropneumatic accumulator | 0
GC-981116 Top-bracing (Part List) 1
GC-981113 Top-bracing (Function Description) 0
GC-981112 Top-bracing (Dismantling Drawing) 0
GC-981118-4 Manifold & air regulator ' 0

"G Green & Clean Technology Co., Litd. AOC-300
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H200 X W300
40 40
o o
o (4]
VIEW "A" —P J‘? 2
1
L o
|
f H267 X W300
71.5 71.5 i
Bearing

{spherical axial)

Torque bar

Welding plate

Oblong mounting holes
for vertical alignment.

Adjustment of length:
Unscrew fixing bolt{pos. no. 29)
adjust the lock nut and

Retighten fixing bolt.

Transfer barrier

g
g, Indicator on ram A — Lock nut
b Green band .
‘o Red band Stroke indicator
10 é ec et 5_ Ilrtm%l Position mark
i
@ = §
< S . N — Valve block with
econdary piston \ relief valve
= Air port
i o
. . b
Primary piston [ M
\] - ﬁ_ Oil port |
| WUL
] I +
A lat
== OO oumulztor
Il 1
Welding plate
PCD.413
2470
Oblong mounting holes for horizontal alignment,
VIEW "B" 18
REV. DATE DESCRIPTION REMARK
CUSTOMER I PROJECT CLASS/RULE
AFFRCVED BY DATE
KJY . - -
CHECKED BY Lay-out of Top-bracing 02-01-07
LCO UNIT SCALE PROJECTION REV. O
DRAYNJB\"; A O C - 300 mim NONE @"B’ leggle
DWG NO. SHEET PAGE
€S Green & Clean Technology Co., Ltd. GC -981114 1 of 1
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D-1
AAM-04B-004

GIB/
3RP(P)

D-1
AAM-04B-005 B D-2

© AAM-04B-002

D-1 AC220V FROM
AAM-04B-006 ECCPOWER D/B

D-1
@
[ AAM-04B-007

g ———

D-1
AAM-04B-003

! Maker supply

e

I—i i Air regulator SZFﬁter
! & sl

30 bar Starting Air

Yard Connection
10 Steel pipe

\Yard Connection

#10 Steel pipe or 10 Copper pipe

R —————

IR #D-1 0.D: 11.7mm
- SOLENOQID V/V 122K 63

Aft A | 07—05—22| ELEC. CIRCUIT MODIFY
REV.| DATE " DESCRIPTION REMARK
CUSTOMER | PROJECT CLASS/RULE
ey Air connection diagram A 01-03-15
CHECI’-KECD BOY for Top-braCing UNIT SCALE FROIECTION REV.
e B A 0O C- 300 mm NONE | &5
DWG NO. SHEET PAGE
&< Green & Clean Technology Co., Ltd. GC-981115-4 1 of 1
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220Vac 60Hz 8W

———— _E:l_g 3way solenoid v/v
AAM-04B-003  MPYC4

D1 220Vac 60Hz 8W
ST ol L PO
AAM-04B-004  1.0mX3C SOLENOID V/V 121K63
D-1 220Vac 60Hz 8W
—-—B-——-—-—-—-—E}x NO.2 T/B
AAM-04B-005 | oy X 3C SOLENOID V/V 121K63
D1 220Vac 60Hz 8W
—-—-—--——-—-—-——E}x NO.3 T/B
AAM-04B-006 1.0m X 3C SOLENOID V/V 121K63
D-1 220Vac 60Hz 8W
Nl B o WUV
AAM-04B007  1.0m X 3C SOLENOID V/V 121K63
Supplier's installation
_—— Yard installation
A | 07-12-04 | MODIFICATION SOL VAV TYPE
A 07-06-12 RECORD SOL. v/v POWER CONSUMPTICON
A | 04—09-01 |ELEC. CIRGUIT MODIFY
REV.| DATE DESCRIPTION REMARK
CUSTOMER I PROJECT CLASS/RULE
APFROVED BY . .
K J Y Electric diagram _ oNTE 02 - 01 - 07
CHECKED BY for Top-bracing
LCoO AOC-300 UNIT mm SCALE N PROIECTION REV. 3
DRA BY -
L6 ONE | &5 k.
DWG NC. SHEET PAGE
€< Green & Clean Technology Co., Lid. GC - 981115A 1 of 1
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Specification

1. Gas filling : Nitrogen exclusively, Max. 90% of operating pressure.

Max. using pressure

2.

(Gas changing pressure

3. Gas charging pressure :

< 6

15 bar -

5/8 UNF

=
YU M U . SESNSPUOU S ————— N ——, | N | S
w

()
4]
i f
I |
! I
M18x P1.5
Internal
Model Serial No. Volun;e Max. Work. Press. Worg. temp.| Weight
_ Cm bar C Kg
L 0,35 SA-0006 350 210 -15 ~+80 2.6
Maker : SAIP (ITALY)
REV.| DATE DESCRIPTION REMARK
CUSTOMER [ FROJECT CLASSRULE
ey | Diaphragm Hydropneumatic o 02-01-07
LC EY Accumulator UNTT SCALE PROJECTION REV.
ORAN BY AOC-300 mm NONE | g5 i e 0
€S Green & Clean Technology Co., Lid. |~ GC-981117 1 of 1
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139.7+5

210 STEEL PIPE

190+15

120

1)
—

288415

/ 30 | 26810
2—213 DRILL 70 464+10
10 STEEL PIPE OR COPPER PIPE
{YARD CONNECTION})

9 |Tee (PTF 3/8) 1

8 | Solenocid valve(3—way) E332 B11 1 Max. Pressure 15 bar
7 |Filter (NPT 3/8) AF1B—T3—SHOO 1 Max. Pressure 17.2 bar
6 |Pressure gage (G 1/4) 1 Range 0~25 Kg/Cri

5 [Step valve (R 3/8) 4

4 | Manifold 5SS 400 1

2 [Nipple (NPT 3/8) 3

2 [Air regulator (NPT 3/8) 0273 1 Max. Qutput Ronge 14 bar
1 | Connector (R 3/8) 1
No. Description Material Q'ty Remark
CUSTOMER I PROIECT CLASSRULE
APPROVED BY TITLE DATE
- Manifold & Air Regulator 02-01-07

LCO UNIT SCALE PROJECTION REV.
DRAWN 5Y AOC-300 mm NONE | &5 k. 0
DWG NO. SHEET PAGE
& Green & Clean Technology Co., Ltd. GC-981118-4 1of 1




Page : 21
SHIP NO. :
SPARES LIST FOR HYDRAULIC TOP BRACING
SUPPLY PER SHIP
NO. | DESCRIPTION SKETCH REMARK | Pos. No.
WORKING SPARE
% STEEL BOX
1 SPARE BOX b 1
EEE 11.2Kg
Busak-Luyken
1-1 | GLYDRING 4 — OIC! 8 2 38
@300 0.15Kg
ﬂ °I Busak-Luyken
1-2 | WEAR RING pro = 16 4 37
2300 0.1Kg
ﬂ 91 Busak-Liryken
1-3 | WEAR RING 2180 16 4 39
| — 5 - — 0.05Kg
= Busak-Luyken
14| stepseal | (LT 8 2 40
2185 ot 0.1Kg
| UREATHAN
1-5 DUST SEAL 4 1 42
8180 o
2195 R 0.01Kg
NBR
2300 0.01 Kg
e W NBR
1-7| O-RING e 12 1 43,48
211 0.001 Kg
TEFLON
1-8 | BACK UP RING |_os ’| K 12 1 44,49
21 o 0.001 Kg

&S Green & Clean Technology Co., Ltd.
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SHIP NO. :
TOOLS FOR HYDRAULIC TOP BRACING
SUPPLY PER SHIP
NO. | DESCRIPTION SKETCH REMARK
WORKING SPARE
j STEEL BOX
1 | TOOL BOX i 1
350 12.1Kg
R(PTI3/8 W16x2 MAX. PRESSURE
HAND PUMP 70 KgfCm®
-1 T i gl
‘WITH HOSE
300 | 1500 | 105K
9
BARRIER hal
1-2 - = 2
rLaNGE 16 | B :'=|
ABOUT 247 | 26Kg
(=
£
1-3 | TORQUE BAR | B 2
200 0.1 Kg
PISTON r-@is% .
1-4 [INSTALLATION| [$© _©2© ;H, 1
- | PCD 325 2!
G 370 3.6Kg
INSTALLATION o 2
1-5 | JIG BOLT 1 ) 9
WITH NUT | 330 0.6Kg
M1z
1-6 INSTALLATION ] | { 5
= |
JIG BOLT - 120 0.2Kg
Ny GAS PRESSURE GAUGE ;
RANGE : 0~ 25 Kg/Cm
1-7 | REGULATOR 1
WITH HOSE 22Ke
PRESSURE PRESSURE GAUGE
: 1500 RANGE : 0 ~ 40 Kg/Cm®
1-8 GAUGE m}m 1
WITH HOSE ' 0.4Keg
@ MAX. PRESSURE
1.9 | SOLENOID 2 : 34 bar
VALVE 1.2Kg
220V /8W
1-10 COIL @ 1
TT 0.7Kg

&E Green & Clean Technology Co., Ltd.




FAIRCHILD MODEL 10 PNEUMATIC

PRECISION REGULATOR
Installation, Operation and Maintenance Instructions

Tamper
Proof

Plunger
Operated

ldentification Number 102 [ O ]
Pressure Range —— i.
psig | [BAR] | (kPa)
0-2 [0-.158) 1 (0-15) %))
0-10 {0-0.7} 0-70) {2)
0-20 EO~1.5 (0-150; (0)
530 | [03-2] | (3-200 (3)
1-60 | [.10-4] $(10-400) {4
2-150| {.15-10} |(15-1000) {8)
3-200| [.20-14] |(20-1400) {7
5-300( [.35-21] 1(35-2100) (8)
5-400| 1.35-28} |(35-2800) (9)
Pipe Size
114" NPT {2)
3/8" NPT {3)
1/2" NPT {4)
Options . Compatability
P TEL RINIBICTAL [UIH]
Tamper Proof TV - [y [yamlviyiyl vyl vy
Tappad Exhaust HEY Y[ - [YINTY Y ¥iv: Y[ Yy
Low Flow ML) ¥iv (- Y INENIYLY Y ‘q.l’._
Plunger Operated  [(RINI NI YL -[YIYIVIY Y[YIY
Non-Ralieving AN Y] Y ND Y] - [NINTY Y[ YiY
Low Bleed BN YIY[NTYIN] - IN YIY[ VY]
Chack Valve? TN Y Y[ Y] Y[N{N| -IYIY]Y(Y
Silicone Elastomers? ;jf_\)__}_f“\_r’__‘)f,"( YIivIY! N[ Y1V
Viton Elastomers (D] Y] Y] Y[ Y] Y Y IYIN] -] YIY
BSPT (Tapered) O Y i v vl Y,Y|Yi__\fm|___-_!_:wi
BSPP (Paraliel)? TET A Yy Iy vy v D
Y = hwailable N = Not Availatie
1 Maximum Supply Prassure ~ 250 psig [17.6 BAR] (1700 iPa)
;Max."mum Supply Pressure - 75 psig {5.0 BAR] {500 kPa)
BSPP Threads in Inlet & Outlet Ports Only. Cthers BSPT.

Figure 1. Model 10 Pneumnatic Pressure Regulator Identification Number Systemn.

GENERAL INFORMATION

The Model 10 is a high capacity reguiator that provides a
uniform output pressure indepandant of supply pressure
variation.

ADJUSTMENTS
The Model 10 Regulator does not reguire field adjust-
ments. :

SPECIFICATIONS

Specifications {c

ontinued)

47 SCFM (68m3/HR) @

perature Limits

F'°“'(§§§.,?§§%§ 100 psig 7 BAR] (700 kPa) Suoply &
20 psig [1.5 BAR] (150 kPa) Set.ﬂ_
Exhaust 5 1/2 SCEM (9.4m3/HR) @ downstrzam
Capacity pressure 5 gsig [.35 BAR] (35 kPa) above
_ 20 psig [1.5 BAR] (150 kPa) Set Pressure,
Sensifivity Less than 0.125" (.32 cm) Water Column
Ambient Tem-

-40°F to +200° F (-40°C ta +83.2°C)

pecifications.

| Functional Specifications "

Supply Pressure
Effect

Lass than .1 psig [.007 BAR] (.7 kP2)
for 100 psig 7 BAR] {700 kPa) Changi1

" psig [BAR]

Supply Pressure (kPa)
Maximum 500 [35] (3500}
(A Option) 75 [5.0] {500}

Materials of
- Consfruction

Body and Housing . .. ... .. Aluminum
Trim............... Stainiess Stesl.

Brass, Zinc Plated Steel
Diaphragms .. ... .. Buna N on Dacron

Page 23

{Standard Unit Only)




INSTALLATION

Clean all pipelines to remove dirt and scale beiore instal-
lation.

Apply a minimum amount of pipe compound to the male
threads of the fitting only. Start with tha third thread back
and work away from the end of the fitting tc avoid the
possibility of contaminating the reguiator.  Install the
regulator in the air line.

The regulator can he mounted in any position without
affecting its operation. it can be wali mounied by using

Page 24

The inlet and outlet connections are labeled on the
underside of the reguiator with the arrows pointing in the

.direction of the flow. Tighten connaclions securely. Avaid

undersizaed fittings that will limit the flow through the
regulator and cause a pressure drop downstream. For
more information, see Figure 2. *Outline Dimensions”,

NOTE: Oll free air must be applied to the regulator.
tise a filter to remove dirt and entrained
tiquid in the air line ahead of the regulator. If
an air line lubricator is used, it MUST be
iocated downstream of the regulator, to
avold interference with regulator perfor-

Mounting Bracket EA-08921 shown in Figure 3. mance.
2 - 200 psig
Range
@ 300 & 400 psig
I Range .
: : P
, /- Standard /(ii_:jf§\
'y z w = |
Piunget Operated ,//‘}i ’{ 'Y
0.312 Diameter—~ | L
0.50 Diameter—_ | ' ; |
212 i 23156
6350 b I ] 5.30
| Tamper Proof 1/4-20 x 5" Deep
| - J Fuil Thread (2)
= Mounfing Holes
i HN (typical)
r | v
T 114 NPTF
! (Tapped '
4 13/32 Exhaust Only) 4 25/32
112.02 Vent \ : 121.55
R Fy
‘ 2-200 psig 1300 & 400 |
Range psig Rang9|
, A / 3
225:82 & ! < B
551 | T 3 532 762
|
bo14sm2 1 27132 80.14 v i
| w2 211 | o A
| | ; 144 |
N 4 ¥ f i |
N 4 | A7/
25,45 * &
v ¥ 1
254
1/4, 3/8 or 1/2 — LN 4 <
NPT Inlat \
—1ia, 3B or 1{2
NPT Outlet Jil
1118
28.6

Figure 2. Outline Dimensions

Figure 3. Mounting Bracket EB-09921



Piunger Operated : Tamper Proof Standard : Page 25

______________________________________

Usefor300&
400 psig
Range Ondy.

b ARG i i
NOTE: Insure that the ‘We
passage hole in Diaphragm
Assembly (12) is directly over )
the passage hole in Body (16) N
when reassembling. =g

Figure 4. Exploded Drawing
3



MAINTENANCE

To clean the Model 10, use the foliowing procedure;

1. Before dissassembly, shut off the valve that is sup-
plying air to the regulator. This is fo prevent air from
escaping.
regulator from the air line,

2. Removetheiwo Screws {22) from bottom of the unit.

3. Pull out the Inner Valve Assembly (19). Wash the
Seat on the Inner Valve Assembly carefully,

4. Wipe off any particles that may be attached torubber
Seat Ring (17) in Body. '

5. Replace the assembly carefully.

6. Keep the vent hele in the Bonnet clear for proper
regulator cperation. Lubricate the adjusting screw
with Motycote "G". Formore information, see Figure
4, “Exploded Drawing” on page 3.

NOTES: Avoid such solvents as acetone, carbon tet-
rachloride and trichlorethylene.

If the standard maintenance procedure does
not correct the trouble, install service kit,

TROUBLE-SHOOTING
Tabie 1. Trouble-Shooting

Problem. Solution {check)

Leakage Check Body Scraw tightness.
Check Diaphragm.

High Bleed Check Retief Pintie and Relief Seat

for damage or contamination.

Valve Chatter Check Seal Ring lubrication.

| . . 5 o N .
FARIRCHILD
INDUSTRIAL PRODUCTS COMPANY

3920 WEST POINT BLVD, WINSTON-SALEM, NG 27103-6708
TEL335.858-3400

150 9982

i is not necessary fo remove the

MODEL 10 COMPONENTS Page 26
Table 2. Modai 10 Cemponents
ltem ty. . Description

1 1 Knob Assembly

2 1 Cap Nut

3 1 Slotted Set Screw

4 1 Lock Nut

5 1 Plunger .

) 1 Bannet Assembly
7 5] Screw

8 1 Snap Ring

g 4 Spring Seat

10 1 Spring

11 1 Spacer Ring

121 1 Diaphragm Assembly
12 2 1 Diaphragm Assembly
12 3 1 Diaphragm Assembly
124 1 Diaphragm Assembly
12 3 1 ‘Diaphragm Assembly
13 4 Screw

14 1. Seal Plate Assembly
158 1 Seal Plate Gasket

16 1 Body

177 1 Seat Ring Assambly
17 4 1 Seat Ring Assembly
17 8 1 Seat Ring Assembly
18 & 1 Screen

197 1 Inner Valve Assembly
194 1 Inner Valve Assembly
19 8 1 Inner Valve Assembly
20 g Retainer Plate

21 1 Retainer Cap

22 2 Screw

1£4-12125 Service Kit Componants Only.
0-2, 0-10, 0-28, .5-30, 1-60, 2-150, 3-200 psig
[0-.15, 0-.7, 0-1.5, .03-2, 6.1-4, .15-10, .20-14 BAR]
{0-15, 8-70, 0-150, 3-200, 10-400, 15-1000, 20-7400 kPa)

2 EA-12126 Service Kit Componants Only.
5-300, 5-400 psig
[.35-21, .25-28 BAR]
(35-2100, 35-2800 kPaj

3 EA-72495 Service Kit Components Only. {Viton)
g-2, 0-10, 0-20. .5-30, 1-80, 2-150, 3-200 psig
j0-.15, 0-.7, 0-1.5, .03-2, 0.1-4, .15-10, .20-14 BAR]
{G-15, 0-70, 0-150, 3-200, 10-400, 15-1000, 20-1400 kPz)

4 E£A-12556 Service Kit Compongnts Only. {Silicone)}
0-2, 0-70, 0-2G, .5-30, 1-80, psig

_ [0-.15, 0-.7, 0-1.5, .03-2, 0.1-4, BAR]
{0-15, 0-70, 0-150, 3-200, 10-4Q0, kPa)

5 EA-18017 Service Kit Components Only. (Viton)
5-300, 5-400 psig
[.35-21, .35-28 BAR]

{35-210G, 35-2800 kPa)

8 For All Service Kits.
T EA-12125 & EA-12126 Service Kits Only.

FAY.336-559-9223

BEA-12495 8 EA-18017 Service Kits Oniy.

~15-10000010
Litho in USA
Rev. O 5/98

FM NG, 25571



Filter / AF08, AF18, AF28 Series

Page 27 -

Symbol
I -
I'J.anu.al Auta
ORDER KEY
. -
aF)(18)- (0 B-BROD
. I
L
E
Series ——— L . Option
| AF | Filter | 0__| None —
L | Differential pressure indicator
V | Fluorocarbor seal
" Body Size s
08| 1/8"1/4" :
18 | 1/4".3/8"1/2" \ Option
n " Ul
28 | am"1/em3s i 5 TNone
! L | Differsntial pressure indicator’
] V| Fluoracarbor seal
Thread type !
T | Ro(PT) —Option
0 INPT PLASTIC -
METALWND | METAL W/
i BOwWL :
C_iBsPP? s wsg:mo 3IGHT GLASS'| SIGHT GLASS?
, NONE C - D
. 1/8 NPT FEMALE’ E u
Port Size . STOAUTO. DRAIN® |G ; H
1 118! MANUAL DRAIN K . L
2 14 LOW FLOW AUTO. DRAIN" N - P
3 38’ ! PISTON ORAIN {08 Sriss Oniy} R - S
4 1/ FLEY CRAIN {13525 Series Day) T - -
5 314"
Filter element - ]
[ 8 [5um i
1. Not available on 08 ser'es.
2. 150, R228 {3 SERIES)
3. AFC8 filter has an all metzl bowl (no sight glass).
4. Except 08 Series.
5. Operating Range 1.14 bar,

m Pneumatic




Filter / AF08, AF18, AF28 Series

Page 28

Specifications
Model No Unit AFO8 AF18 AF2B
Port Size 1/8" i 1/4" 1/4" 3/8" 172" amg" 1/2% 34"
Flow capacity Ifmin  {ANR) 714 1,429 3,143 3428 4,143 4,114 4,571 4,714
Fluid - ' Air '
Stanadard filtration am 5
Max. = | Plastic bow! 1(10.3)
Operating MPa(bar) -
Pressure | Metal bow! 1.7(17.2)
Max. | Plastic bow 52.0
Operating G
Temperature | Metal bowt 85.5
Useful retention cm® 12.0 50.9 84.9
Weight kg 0.2 0.5 0.77
Note) iniet pressure 10.3 bar. Pressure drop 0.2 bat
Constructions
No | Cescription Material
1 | Body Zing
2 i Body Cap ABS
4 | Filter element Sintered Polyethylena
5 | Baflie Acetal
6 | Seal NBR
10 | Bowt | Plastic bowl PPIgicarbonate
I Metal bow! Zing
| 13 | Bowlguard Nylon

Pneumatic




Filter / AF08, AF18, AF28 Series

Page 29

Flow Characters _ Dimensions (Unit : mmy
) AFD8-DT-SKO0 AFD8
5 T:~: bnled Preesuiry 15 35 €0 90 100120 150
] 1.0 24 4,1 €269 22 103
i e ¢ 269 2210
03
o
2
a
gn.z
E
o
6,1
0L ey
25 schm
% u;w*s
Flow rate %
AF08-02-8K00 :
i 'E InalPrassm 1§ 85 8¢ 10102120 130 :
3 :ﬂ 106 24 43 G4 321C3
wd 3 / / /
g 13 /
[} b
o b s
542 -
g E
& i
o, 2
6 E
=
0.3 o3 — ,'...[,:.—”mﬂn-,—-ul
[_‘_'_I-'Isr_'_'i_""'\""5""l'.
o s & 15 20 25 dm¥s
Flaw rate
. o AF18-02-8X00 AF18
2 a velfigare 5 92 @0 s 120 150
: 5 E 1.0 2.4 4.1 62 82 183
03 7}
“E" ] 60
£ 30 !
e N
g8 1 oy o
. E F‘ ;
27 % H
: .
ag A ??P s
Flow rate -
AF18-03-5K00 i o
E | & [2Prosars . s s .
lif RN T "
31 / / U oz
Rade BNE / i1
F 47 IR
5 1 3 f ;
;o}-—: s—:~
13 o
£ 17
al 3 3
ERE
P T 2 w
20 <0 L) -] h] 120 =mm '; 48 ID Barb
L4 5 0 15 20 25 3D a5 40 <& alﬁ 55 dnie =
Fiow rale et
AF18-04-SK00
H -a' IPRSTT 95 55 B0 %0 120 130
o basd hFJ 24 41 82 B2 173
J s=vm : ;S
174 ; 4 A
e I
g 7 Manual drain 188
g.m_: 3] Auto drain 379
&E 1 .3 Differencial pressure indicator | 209
LIE I Metat bowl and auto droin 179
1 1+ T
13 Metai bowl and manual droin 188
vo-d o T e
) U 1
20 4D 53 8 1 120 €D Y80 efm
I L R N N e A
-] w0 20 30 <0 50 04 70 amiy
Flow raze

Note) sefm=0,035 X ¢ /min

‘ m Pnzaumatic



Flow Characters

Filter / AF08, AF18, AF28 Series

- Dimensions

(Unit : mm)

Page 30

F28-02-3K0a
E £ | inw Procore
a | psg 5 35 B0 S¢ 120 50
. ar 18 24 41 &2 B2 103
03

Pressura Utop
B
N

b ees bl

01
: A
00 & T T T T T T T
o 4 A0 1 180 st
LI S T S S s B B
o 20 40 80 Mg
Flow rale
F28-04-3K00
3 §7Ir\kﬁssm 1S 58 €0 90 20 150
i =0 14 24 &1 sz Az 10s
P
_3.:1.3—_
a8 3
g ]
3
@ 0
-
a -
8t
oo

T T T T T T T T T T T
10 i D 40 i ] w

Flow rate

F26-06-5K00

Bl 2§ ineiPramm 0% so oIz 152
B ?‘-_ 10 24 1 £2 82 12,3
5 b ¢
PREL
£ 4=
a ]
o 3
2 nza Eas|
8 3
£ 3
o 2~
[¥] 3
: ] e
L

T T

20 40 63 B0 100 1Z0 140 163 gom

G st s el i S Skt Al M

15 20 25 30 35 4D 45 59 55 60 €5 70 75 am¥s
Flow rzle

asgo

L\
5 10

AF28

A

73
38.5 73
-~ ;
' IE =T | «
. A &
! N s
I i i {
] i . 9, ]
5 = i s |
: i
“ i
A

-

it
il

: : __{Lj.a 1D Barbh
wn
A
Manual drain 213
Auto drain 204
Ditferencial pressure indicator 235
Metal bowl and auto drain 204
Matal bowl and manua! drain 213

Nete) scim=0.035% # Jmin

m Preumatic



Estruzioni per la precarica di accumulater
idropneumatici

Enstructicns for precharge and control of the
hydropreumatic accumulators

8 . .
Enstructions pour le dispositii de précharge pour
accumulatewrs hydropneumatique

Iy

Ededienungsanieitung zur \mrapa..nuna voR
Druckepeichern

3»10 augio e manuienzione accumulatori
idropneumatici SAIP

%;sn‘amhrg a SAIP hydropneumatic
accumuiator

Eemomage das accumulateurs
hydropneumatigues SAIP

qumna und Instandsetzung von SAIP
yeropre.ar-ab chen Brucksne-chﬂrn

Page 31
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BAS-FILLING AND

5 connection {with
check valve} for
Nitsogen fifiing

General

This device is used o check and refill the accumulator periodically, atter changing the dia-
pheagm or bag and 1o adjust the gas-filling pressure. Use industria-nitrogen bottles having
o higher pressurs then the filling pressure.

Description

5/8" LNF

WR
711/32 (g8l

The Standard Version consists of:
* A pressure-reading unit, fitted with ¢ ringnut for connection fo the occumutator’s gas val-
ve, 0 pressure gauge, vent ond check valve with quick fitting to the hose,

/8" IRF

' * A 3-m long high-pressure hose with fitting suitable for talian gas bottles
*
radoction 10143 S ' A sal of spare gackets
J A carrying case

774 U
Optionel atfachmenis:

* Adapters for non-stondord fittings
* Fittings for non-ltclion gas bottles
* Hose of fengths other thas 3 m

WA 3NIN4 inL
{0-CH-ML-5-F-8 -C51)

Oprienal W 7x1/18 i, (F)

Wi ext. {6)

Pressure guuges @ e @63 1/4KFT
o full seole: 6-10-80-100-160-250-490

Weight * Tkg (with cose)

S8 UNE

'(A 3 8 77"5] 0/0 3]29] (Vg8) § = Germany - Switzerland - Holond -
tetticlion Swedsn - Finfaad - Belgium - Russto
DP 200 160 B = 7,8" UNF {sedudion 10143) F= Fronce

250 )

40 C= 42815 G = Greot Britain

Technichal data
PP 160 bP 200
Max. pressure : 360 Bar 360 Ber
Accumulator fitting M28x1.5 578" UNE [stondorc)
7/8° IF {opfionall
87,7x1/3% NaB) - (epl}
Bottle fitting DSlenderd  WIEZON4T ext (tdly) Designation:

The exomple is for o ges-filling
and checking apparatus with
pressure gauge, 5/8% UNF ae-
cumulator fitting, botile fitting
{o Italicn standords, complete
wilh 3-m long hase and carrying

2-4.5.6 {optional}

Modifications excepted
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