PrimeServ Customer Information

MAN PrimeServ IMAIN

Our medium-speed engine types are successfully used in ships
and power plants worldwide. Given this commitment, we are
continuously monitoring the performance of our products in the
field. As a manufacturer of premium quality products, it is always
our intension to inform you about our technical improvements
and developments.

During the new pump’s developmental phase, MAN PrimeServ
set its focus on new technological innovations to replace the
conventional injection system.

MAN has redesigned the 32/40 (CD) injection pump and
established a new state-of-the-art standard. It is setting a new
benchmark in reliability, which is unique in the market.

The new MAN Mark 3 (Mk3) injection pump significantly reduces
lacquering and all associated side effects.

Five reasons for a design update:
m Sticking fuel pumps/lacquering
Fuel oil diluting the lube oil
Reuse of fuel oil leakage
Optimized assembly
New fuel range (available from 2020)

Design features

Sealing ring
The sealing ring provides an effective separation of the fuel oil

and lube oil areas in the fuel pump. With every stroke, the
plunger is stripped and the collected clean fuel oil is dissipated.

Flushing groove
The Mk3 fuel pump has an additional groove in the lower part of

the cylinder connected to the fuel inlet of the pump casing. This
provides a permanent flushing effect, which cleans and cools
the cylinder and plunger.

Coated plunger
The plunger is coated with a diamond-like carbon layer. This

results in decreased friction and good running properties of the
pump element.
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Requlating mechanism
The Mk3 fuel pump features a partly toothed regulating mechanism. One big tooth in the center position avoids
a wrong assembly of the regulating parts.

Roller bolt
The roller bolt is made of aluminum-bronze material, which provides excellent running ability with lower friction
and higher resistance to wear.

Figure 1 and Figure 2 show all new design features of the Mk3 injection pump.

Coated plunger

Sealing ring

Figure 2: Design features of Mk3 injection pump — Regulating mechanism, roller bolt (marked in orange)
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Resulting benefits

With these new design features, current of future requirements on a fuel injection pump can be fulfilled:
m The buildup effect of deposits and lacquering is decreased which ensures a significant higher reliability
and thus a lower failure rate of the fuel pump.
m By keeping the fuel oil leakages clean, the drained fuel oil can be reused. However, for reusing clean fuel
oil, an additional piping as well as a leakage oil collecting tank is required (retrofit).
m Dilution of fuel oil into the lube oil is reduced.
m Sealing oil and its connections is no longer required.

Upgrade possibilities

The Mk3 injection pump can be used for engines with 480 and 500 kW/cylinder, in marine (IMO-1228) and
power applications. Based on the installed injection pump model on your engine, there are different retrofit
possibilities (see also Figure 3):

MkK1 (standard pump) to Mk3

Upgrade package (cat. no. SPK.0055): Upgrading the preceding Mk1 injection pump to the new Mk3 model. In
case nose-type baffle screws (-0250) are installed, theses have to be exchanged by flat baffle screws (-0252) —
for more information see Cus293. Further advantage: The upgrade to Mk3 can be done on pump housings
manufactured by different makers/licensees.

Pump exchange (cat. no. 200.11.K/1): Installing the new Mk3 injection pump. The old Mk1 model can be sent
to MAN Energy Solutions for a discount on the price.

Mk2 (SP pump) to Mk3
Pump exchange (cat. no. 200.11.K/1): Installing the new Mk3 injection pump. The old Mk2 model can also be
sent to MAN Energy Solutions for a discount on the price for a new purchased pump.

Upgrade package

200.11.KM1

Pump
exchange

Mk1 Mk2

Pump exchange

Figure 3: Upgrade possibilities based on injection pump model
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Furthermore, for upgrading the Mk1 to Mk3 injection pump on board, there are working cards and tools (for sale
or for rental) available.
m Working cards: 6629 200.09-01 (Fuel injection pump — conversion)
6629 200.04-07 (Fuel injection pump — dismantling and assembling)
m Tools: 200.139; 200.142; 200.143; 200.145; 200.146; 200.147; 200.148; 200.149

Recommendation

We recommend replacing the standard Mk1 injection pump at a suitable opportunity or immediately in case of
operational problems (e.g. deposits/lacquering). The Mk3 fuel pump can be installed without any restrictions on
existing L+V32/40 (CD) engines with 480/500 kW/cyl.

If you want to order such new Mk3 fuel pump or require any support by MAN Energy Solutions, please contact
our Technical Service in Augsburg or one of our worldwide MAN PrimeServ Service Centers.

Contact

Should you have any queries, our Technical Service will be pleased to be of assistance:

MAN Energy Solutions SE

StadtbachstraBle 1

86153 Augsburg, Germany

Phone: +49 (0) 821 322-4855

Fax: +49 (0) 821 322-3838

E-mail: primeserv-aug-technical@man-es.com

Stefan Eefting Albrecht Freundshuber
Senior Vice President Senior Manager
PrimeServ Augsburg Technical Service Augsburg

Please forward this information to your technical operating personnel and
remember to inform us of the current operating hours of your MAN Energy Solutions engines.
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Fuel injection pump
dismantling and assembling

Summary

Fuel injection pumps must be dismantled and re-assembled for maintenance
and repair work.
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Required tools / aids

Qty Designation Number Status
1| Holder 200.149 Standard
1| Plate 200.148 Standard
2 Rod 200.147 Standard
1| Holder 200.146 Standard
1| Turning device 200.145 Standard
2 | Threaded spindle 200.143 Standard
1| Removal device 200.142 Standard
1| Removal and installation device 200.139 Standard
1 Bendable magnetic lifter 009.445 Option
1| Open-jaw wrench and ring spanner (set) 009.231 Option
1 Reversible ratchet 12.5 008.200 Standard
1| Torque wrench 60-320 Nm 008.183 Standard
1 Torque wrench 5-60 Nm 008.181 Standard
1| Reversible ratchet 12.5 008.023 Standard
1 | Extension piece 12.5x125 001.911 Option
1| Insert for hexagon socket bolt 12x12.5 001.857 Standard
1| Insert for hexagon socket bolt 10x12.5 001.856 Standard
1| Socket spanner insert 27x12.5 001.758 Option
1 Eye bolt 001.404 Standard
1 Eye bolt M6 000.023 Standard
1 | Sliding calliper Form C - Inventory
1] Vice - Inventory
1 | Protective gloves - Inventory
1| Side cutter - Inventory (=3
1| Offset screwdriver for hexagon socket bolts | - Inventory E
(set) g'
1 | Lubricant Molub-Alloy Paste White T - Inventory _g
1 | Securing compound, Loctite 243 - Inventory §
1| Special lubricant Molykote G-n Plus - Inventory E
D
e
6629 200.04-07 EN 1 (30)
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S Technical data
Designation Information Value Unit
Protrusion 34 mm

Work Sequence 1 - Dismantling the fuel injection pump

NOTICE Cleanliness at the workplace
Careful attention must be paid to workplace cleanliness during

maintenance and repair work.

Initial situation Fuel injection pipe has been removed and cleaned externally.
Work steps

Handling the turning device

To turn the turning device, unscrew the hex bolts (3) and pull the
latching bolt (1). The flange (4) can now be rotated in 90° steps.
Afterwards, the turning device must then be secured again using the
hex bolts.

1. Clamp turning device (200.145) in a vice (7). See Fig. 2.
2. Unscrew hex nuts (5), remove hex bolts (6).

3. Insert the fuel injection pump (9) into the flange (4). Ensure that the con-
trol rod (8) faces forwards. See Fig. 3.

. Attach the fuel injection pump (9) with hex bolts (6) and hex nuts (5).
. Turn the flange (4) by 180°. See Fig. 5.

. Unscrew the hex nuts (11) from the bridge (12). See Fig. 4.

. Turn back the spindle (13).

. Place the bridge (12) over the fuel injection pump (9) on the flange (4).
Fasten the bridge with hex nuts (11). See Fig. 5.

o N oo O~

9. Turn the spindle (13) until the thrust piece (10) is in contact with the
roller pin (14). See Fig. 6.

10. Unscrew hex nut (5) in the area of the tappet guide (16), remove hex
bolt (6).

11. By turning the spindle (13), press down the roller pin (14) including the
pump tappet (18) until the load is relieved from the tappet guide (16).
See Fig. 7.

12. Screw the eyelet bolt (001.404) into the tappet guide (16).
13. Pull the tappet guide (16) out of the pump casing (17).
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14. Remove the O-ring (19).
15. Refit the hex bolt (6) and hex nut (5). See Fig. 8.

16. Turn back the spindle (13) until the pump tappet (18) is relieved of ten-
sion.

17. Remove installation and removal device (200.139).
18. Unscrew hex nuts (20 and 21) from the rods (200.147).

19. Guide the rods through the pump casing (17) and flange (4). Screw the
hex nuts (21) onto the rods. See Fig. 9.

NOTICE Damage to the pump tappet
It is imperative to use the plate to prevent deformation of the tappet

guide.

6629 200.04-07

20. Place the plate (200.148) on the rods. Fasten the plate with hex
nuts (20).

21. Unscrew the hexagon socket bolts (15). See Fig. 10.
22. Remove roller pin (14) from pump tappet (18).

23. Pull off roller (22) from roller pin (14).

24. Remove the plate.

25. Lay the holding device (200.149) on the rods. Fasten the holding device
with hex nuts (20). See Fig. 11.

26. Screw hex bolts (24) through the holding device into the pump tappet
(18).

27. Unscrew the hexagon socket bolts (25). See Fig. 12.
28. Remove holding device and rods.
29. Pull the pump tappet (18) out of the pump casing (17). See Fig. 13.

30. Remove the pressure plate (27) with magnetic lifter (009.445) from the
piston base plate (26).

31. Turn the flange (4) by 90°. See Fig. 14.

32. Check the protrusion (A) of the hex bolt (28), adjust if necessary. See
“Technical data”.

33. Screw back the wing bolts (29). Place the holding device (200.146) on
the flange (4) and fasten using wing bolts.

34. Pull the crosshead piston (30) out of the pump element (34) until it
abuts on the hex bolt (28).

NOTICE Pulling out the crosshead piston
The crosshead piston must not be pulled out of the pump element

further than pre-set with the holding device.

35. Remove the holding device.

36. Screw the eyelet bolt (000.023) into the piston base plate (26). See Fig.
15.
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37.

38.
39.

40.

41,
42.
43.
44,
45,

46.

47.

48.

49.
50.

51.
52.
53.
54,
55.
56.
57.
58.

Remove the piston base plate (26) laterally from the crosshead pis-
ton (30).

Push the crosshead piston (30) into the pump element (34).

Remove valve spring (31), spring plate (33) and control sleeve (32) from
the pump casing (17). See Fig. 16.

Unscrew the hexagon socket bolts (38). Remove the thrust ring (37).
See Fig. 17.

Unscrew two hexagon socket bolts (36).

Unscrew hex socket bolts (41) from the threaded rods (200.143).
Screw threaded rods into pump casing (17). See Fig. 18.

Turn back the threaded rod (40) slightly.

Place the pressure plate (56) over the threaded rods. Place the cross-
beam (55) on the threaded rods. Screw the hex bolts (41) into the
threaded rods.

Turn the threaded rod (40) until the pressure plate (56) is in contact with
the valve support (35).

Screw the hexagon socket bolts (39) through the pressure plate (56)
into the valve support (35).

Turn the threaded rod (40) to pull the pump element unit (42) out of the
pump casing (17). See Fig. 19.

Unscrew hex bolts (41). See Fig. 20.

Using the removal device, carefully remove the pump element unit (42)
from the pump casing (17) and place it on a clean surface. Ensure that
the crosshead piston (30) remains in the pump element (34).

Remove the removal device (200.142).

Remove the Variseal seals (43 and 44) and O-ring (45). See Fig. 21.
Unscrew the cylinder (46). See Fig. 22.

Remove the control rod (8).

Remove the O-ring (47) and piston seal (48).

Remove the wires (50). See Fig. 283.

Unscrew the anti-erosion screws (49). Remove the seals (51).
Clean all individual components and check them for damage.

Pump element unit
Do not further dismantle the pump element unit. Only clean the pump
element unit externally.

Work Sequence 2 - Assembling the fuel injection pump
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NOTICE Cleanliness at the workplace
Careful attention must be paid to workplace cleanliness during

maintenance and repair work.
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NOTICE

Assembling the fuel injection pump

The fuel injection pump must be assembled with great care since
proper function and adequate sealing can only be achieved using
undamaged and clean individual parts. This particularly applies to the
pump element unit.

Lightly oil all individual parts with thin lubricating oil before assembly.
Exception:

6629 200.04-07

e metallic sealing and contact surfaces must be absolutely dry at the time
of assembly

e if another lubricant is prescribed in the work steps.

Initial situation

Work steps

All individual parts cleaned, checked and replaced where necessary. Pump
casing is clamped in the flange of the turning device. Turning device is set so
that the upper side of the pump casing points to the side. Threaded rods are
screwed into the pump casing.

1. Insert a new piston seal (48) into the ring groove.

. Coat the control rod (8) with special lubricant Molykote G-n plus.

. Insert the control rod (8) into the pump casing (17).

. Insert the new O-ring (47) into the ring groove.

. Coat the thread of the cylinder (46) with Loctite 243 securing agent.
. Screw the cylinder (46) into the pump casing (17) and tighten.

~N OO O AW

. Place the removal device (200.142) on the valve support (35). Screw in
the hexagon socket bolts (39).

. Insert the new O-ring (45) into the ring groove.

© o

. Fit new Variseal seals (43 and 44) to the pump element (34).

10. Check that the crosshead piston (30) has been pushed into the pump
element (34).

Fixing the pump element unit

Before attaching the removal device, it is important to already take into
consideration the subsequent attachment of the pump element unit/
pump casing using parallel pins.

11. Place the removal device including pump element unit (42) on threaded
rods (200.143).

12. Screw the hex bolts (41) into the threaded rods.

13. Using the removal device, carefully install the pump element unit (42)
into the pump casing (17) by hand. Ensure that the crosshead piston
(80) remains in the pump element (34).

14. By turning the threaded rod (40), push the pump element unit (42) into
the pump casing (17) until it abuts. Ensure that the parallel pin (53) is
positioned between the parallel pins (52). See Fig. 24.

15. Remove the removal device and threaded rods.

16. Thinly coat the thread and contact surface of the hexagon socket
bolts (38) with Molup-Alloy Paste White T lubricant.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Place the thrust ring (37) onto the pump element (34).

Screw in the hexagon socket bolts (38) and tighten crosswise in three
steps to the prescribed torque. See Work Instructions 000.30 / For
tightening sequence, see Figure 25.

Thinly coat the thread and contact surface of the hexagon socket
bolts (36) with Molup-Alloy Paste White T lubricant.

Screw in the hexagon socket bolts (36) and tighten crosswise in three
steps to the prescribed torque. See Work Instructions 000.30.

Move the control rod (8) until the pointer (54) indicates a scale value
of 28. See Fig. 26.

Install the control sleeve (32). Ensure that the double recess (B) on the
control sleeve and the double teeth (C) on the control rod (8) are
aligned.

Install the spring plate (33) and valve spring (31).

Check the protrusion (A) of the hex bolt (28), adjust if necessary. See
section “Technical data”.

Screw back the wing bolts (29). Place the holding device (200.146) on
the flange (4) and fasten using wing bolts.

Pull the crosshead piston (30) out of the pump element (34) until it
abuts on the hex bolt (28).

NOTICE Pulling out the crosshead piston
The crosshead piston must not be pulled out of the pump element

further than pre-set with the holding device.
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27.
28.
29.

30.
31.
32.
33.

34.

35.

36.

37.

38.

Remove the holding device.
Fit the piston base plate (26) laterally on the crosshead piston (30).

Push the crosshead piston (30) into the pump element (34) until the pis-
ton base plate (26) abuts on the valve spring (31) and the pump piston
abuts on the piston base plate.

Unscrew the eyelet bolt (000.023).
Turn the flange (4) by 90°.
Install the pressure plate (27) in the piston base plate (26).

Install the pump tappet (18) in the pump casing (17). When doing so,
pay attention to the position of the bore for the tappet guide (16).

Guide the rods (200.147) through the pump casing (17) and the flange
(4). Screw the hex nuts (21) onto the rods.

Lay the holding device (200.149) on the rods. Fasten the holding device
with hex nuts (20).

Screw hex bolts (24) through the holding device into the pump tappet
(18).

Check that the bores in the pump tappet (18) are aligned with the
threaded bores in the piston base plate (26). Where necessary, align the
bores of the control rod (8) and the threaded bores correctly.

Coat the thread of the hexagon socket bolts (25) with Loctite 243
securing agent.

6 (30)

6629 200.04-07 EN

2019-10-23 - de





2019-10-23 - de

MAN Energy Solutions 200.04

39. Screw the hexagon socket bolts (25) into the piston base plate (26)

through the pump tappet (18) and tighten. E
40. Remove the holding device. g'
41. Push the roller (22) onto the roller pin (14). 8
42. Place the roller pin (14) on the pump tappet (18). When doing so, pay N
attention to the parallel pin (23) in the pump tappet and the bore in the R}
roller pin. =
NOTICE Damage to the pump tappet
It is imperative to use the plate to prevent deformation of the tappet
guide.

43. Place the plate (200.148) on the rods. Fasten the plate with hex
nuts (20).

44. Coat the thread of the hexagon socket bolts (15) with Loctite 243
securing agent.

45, Screw in the hexagon socket bolts (15) through the roller pin (14) in the
piston base plate (18) and tighten.

46. Remove the plate and the rods.
47. Turn back the spindle (13) in the bridge (12).

48. Place the bridge (12) over the fuel injection pump (9) on the flange (4).
Fasten the bridge with hex nuts (11).

49. Turn the spindle (13) until the thrust piece (10) rests on the roller
pin (14).

50. Unscrew the hex nut (5) in the area of the bore for the tappet guide (16),
remove the hex bolt (6).

51. Insert the new O-ring (19) into the ring groove.
52. Screw the eyelet bolt (001.404) into the tappet guide (16).

53. Turn the spindle (13) and thus press in the pump tappet (18) until the
tappet guide (16) can be inserted.

54. Insert the tappet guide (16) in the pump casing (17).
55. Unscrew eye bolt.
56. Refit the hex bolt (6) and hex nut (5).

57. Turn back the spindle (13) until the thrust piece (10) lifts from the roller
pin (14).

58. Remove installation and removal device (200.139).
59. Turn the flange (4) by 180°.
60. Push in the control rod (8) completely for protection.

61. Thinly coat the thread of the anti-erosion screws (49) with Molup-
Alloy Paste White T lubricant.

62. Screw anti-erosion screws (49) including new seals (51) into the pump
casing (17) and tighten to the prescribed torque. See Work Instructions
000.30.

63. Secure anti-erosion screws (49) with wire (50).

o
=
=
=%
=

2

=]
o
D

2

=
-7}
=

-

6629 200.04-07 EN 7 (30)





200.04 MAN Energy Solutions

64. Close all openings of the fuel injection pump with suitable means until
the fuel injection pump is installed in the engine.

65. Unscrew hex nuts (5), remove hex bolts (6).

66. Lift the fuel injection pump (9) from the flange (4) and place it on a clean
surface.

67. Remove the turning device (200.145) from the vice (7).

6629 200.04-07

68. Screw hex bolts and hex nuts into or onto the respective tool (loss pre-
vention).

200.145 ]L
4 3 2

1 Latching bolt 3 Hex bolt M12x45
2 Plate 4 Flange

Figure 1: Turning device
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200.145
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4 Flange 6 Hex bolt M16x85
5 Hex nut M16 7 Vice

Figure 2: Turning device in vice
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4 Flange 8 Control rod
5 Hex nut M16 9 Fuel injection pump

6 Hex bolt M16x85

Figure 3: Placing the fuel injection pump in the turning device
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12—

1"

10 Thrust piece
11 Hexnut M16

o

12 Bridge
13 Spindle

200.139

Figure 4: Removal and installation device

6629 200.04-07
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4 Flange 12 Bridge
9 Fuel injection pump 13 Spindle
10 Thrust piece 14 Roller pin
11 Hex nut M16 15 Hexagon socket bolt

Figure 5: Dismantling the fuel injection pump
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4 Flange 10 Thrust piece
5 Hex nut M16 13 Spindle
6 Hex bolt M16x85 16 Tappet guide

9 Fuel injection pump

Figure 6: Dismantling the fuel injection pump

6629 200.04-07
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6629 200.04-07
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13 Spindle 18 Pump tappet
14 Roller pin 19 O-ring
16 Tappet guide I-II Work steps

17 Pump casing

Figure 7: Dismantling the fuel injection pump
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5 Hex nut M16

6 Hex bolt M16x85

13 Spindle
18 Pump tappet

Figure 8: Dismantling the fuel injection pump

6629 200.04-07
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op - €¢-0+-610C

20 Hex nut M16
21 Hex nut M16

4 Flange
17 Pump casing

Figure 9: Dismantling the fuel injection pump
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14 Roller pin 22 Roller
15 Hexagon socket bolt 23 Parallel pin
18 Pump tappet

Figure 10: Dismantling the fuel injection pump

6629 200.04-07
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op - €¢-0+-610C

24 Hex bolt M8x55

18 Pump tappet
20 Hex nut M16

Figure 11: Dismantling the fuel injection pump
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18 Pump tappet
25 Hexagon socket bolt

26 Piston spring plate

Figure 12: Dismantling the fuel injection pump
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17 Pump casing

18 Pump tappet

27 Thrust plate

Figure 13: Dismantling the fuel injection pump
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4 Flange 30 Crosshead piston
28 Hex bolt M8x45 A Protrusion
29 Wing bolt M8x20 I-Il Work steps

Figure 14: Dismantling the fuel injection pump
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26 Piston spring plate
30 Crosshead piston

31 Valve spring
I-Il Work steps

Figure 15: Dismantling the fuel injection pump
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17 Pump casing 32 Control sleeve
31 Valve spring 33 Spring plate

Figure 16: Dismantling the fuel injection pump
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17 Pump casing 36 Hexagon socket bolt
34 Pump element 37 Thrust ring
35 Valve support 38 Hexagon socket bolt

Figure 17: Dismantling the fuel injection pump

17 Pump casing 41 Hex bolt M10x22
35 Valve support 55 Cross-beam
39 Hexagon socket bolt M12x80 56 Thrust plate

40 Threaded rod

Figure 18: Dismantling the fuel injection pump
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17 Pump casing 42 Pump element unit
40 Threaded rod I-Il Work steps

Figure 19: Dismantling the fuel injection pump
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17 Pump casing 40 Threaded rod
30 Crosshead piston 41 Hex bolt M10x22
34 Pump element

Figure 20: Dismantling the fuel injection pump

30 Crosshead piston 44 Variseal sealing ring
34 Pump element 45 O-ring
43 Variseal sealing ring

Figure 21: Dismantling the fuel injection pump
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8 Control rod 47 O-ring
17 Pump casing 48 Piston seal
46 Cylinder

Figure 22: Dismantling the fuel injection pump
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17 Pump casing 51 Sealing ring
49 Anti-erosion screw I-Il Work steps
50 Wire

Figure 23: Dismantling the fuel injection pump
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17 Pump casing 52 Parallel pin
40 Threaded rod 53 Parallel pin
42 Pump element unit

Figure 24: Assembling the fuel injection pump

1-8 Tightening sequence 38 Hexagon socket bolt

Figure 25: Assembling the fuel injection pump
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Fuel injection pump

Fuel injection pumps are to be converted during maintenance.

S
conversion iy
QS
S
Summary =
(7]
(9]
({=]
(I=]

Required tools/aids

Qty  Designation Number Status
1| Removal and fitting fixture 204.001 Standard
1| Holder 200.149 Standard
1 Plate 200.148 Standard
2 Rod 200.147 Standard
1 Holder 200.146 Standard
1| Turning device 200.145 Standard
2 | Threaded spindle 200.143 Standard
1| Removal device 200.142 Standard
1 Removal and installation device 200.139 Standard
1| Open-jaw wrench and ring spanner (set) 009.231 Option
1 Reversible ratchet 12.5 008.200 Standard
1| Torque wrench 60-320 Nm 008.183 Standard
1 Torque wrench 5-60 Nm 008.181 Standard
1| Reversible ratchet 12.5 008.023 Standard
1 | Extension piece 12.5x125 001.911 Option
1 | Insert for hexagon socket bolt 12x12.5 001.857 Standard
1 | Insert for hexagon socket bolt 10x12.5 001.856 Standard
1| Socket spanner insert 27x12.5 001.758 Option
1| Eye bolt 001.404 Standard
1| Eye bolt M6 000.023 Standard
1 | Sliding calliper Form C - Inventory
11 Vice - Inventory
1 | Protective gloves - Inventory
1| Side cutter - Inventory
1| Offset screwdriver for hexagon socket bolts | - Inventory E’
(set) g
1| Lubricant Molub-Alloy Paste White T - Inventory (=
1 | Securing compound, Loctite 243 - Inventory %
1| Special lubricant Molykote G-n Plus - Inventory °=_°.
=
e
6629 200.09-01 EN 1(39)
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)y . .
S Relevant work instructions
(7]
g Working Instruction Working Instruction Working Instruction
(=)
Q 000.30
(=2)
N .
S Technical data
Designation Information Value Unit
Protrusion 34 mm

Work sequence — Conversion of a fuel injection pump

NOTICE Cleanliness at the workplace
Careful attention must be paid to workplace cleanliness during

conversion work.

Handling the turning device

To turn the turning device, unscrew the hex bolts (3) and pull the
latching bolt (1). The flange (4) can now be rotated in 90° steps.
Afterwards, the turning device must then be secured again using the

hex bolts.
Initial situation Fuel injection pipe has been removed and cleaned externally.
Work steps 1. Clamp turning device (200.145) in a vice (7). Make sure that the parallel

pins (71) are resting on the vice. See Figure 2.
2. Unscrew hex nuts (5), remove hex bolts (6).

3. Insert the fuel injection pump (9) into the flange (4). Ensure that the con-
trol rod (8) faces forwards. See Figure 3.

4. Attach the fuel injection pump (9) with hex bolts (6) and hex nuts (5).
5. Turn the flange (4) by 180°. See Figure 5.

Usable removal and installation device
Removal and installation device (200.139) can be used instead of
removal and installation device (204.001).

Q.

g 6. Unscrew the hex nuts (11) from the bridge (12). See Figure 4.

:' 7. Turn back the spindle (13).

=) 8. Place the bridge (12) over the fuel injection pump (9) on the flange (4).

"a.'a: Fasten the bridge with hex nuts (11). See Figure 5.

§' 9. Turn the spindle (13) until the thrust piece (10) is in contact with the

= pump tappet (14).

u=.' 10. Unscrew the hex nut (5) in the area of the tappet guide (15), remove the
hex bolt (6).

2 (39) 6629 200.09-01 EN

2019-11-22 - de





2019-11-22 - de

MAN Energy Solutions 200.09

11. By turning the spindle (13), press down the pump tappet (14) until the
load is relieved from the tappet guide (15). See Figure 6.

12. Screw the eyelet bolt (001.404) into the tappet guide (15).
13. Pull the tappet guide (15) out of the pump casing (16).
14. Remove the O-ring (17).

15. Refit the hex bolt (6) and hex nut (5). See Figure 7.

16. Turn back the spindle (13) until the pump tappet (14) is relieved of ten-
sion.

6629 200.09-01

17. Detach the removal and installation device (204.001).

Pump plunger
NOTICE P plung .
Do not touch pump plunger with bare hands. Protect control edges on

the pump plunger against damage.

18. Carefully remove the pump tappet (14) including crosshead piston (18)
and set it down on a clean support. See Figure 8.

19. Remove valve spring (21), spring plate (20) and control sleeve (19) from
the pump casing (16).

20. Turn the flange (4) by 180°. See Figure 9.
21. Remove the wires (35).
22. Unscrew the anti-erosion screws (36). Remove the seals (37).

23. Unscrew the hexagon socket bolts (26). Remove the thrust ring (25).
See Figure 10.

24. Unscrew two opposing hexagon socket bolts (22).

25. Unscrew hex socket bolts (28) from the threaded rods (200.143).
26. Screw threaded rods into pump casing (16). See Figure 11.

27. Turn back the threaded rod (29).

28. Place the pressure plate (70) over the threaded rods. Place the cross-
beam (69) on the threaded rods.

29. Screw the hex bolts (28) into the threaded rods.

30. Turn the threaded rod (29) until the pressure plate (70) is in contact with
the valve support (23).

31. Screw in the hexagon socket bolts (27).

32. Turn the threaded rod (29) to pull the pump element unit (30) out of the
pump casing (16). See Figure 12.

33. Unscrew hex bolts (28).

34. Using the removal device, carefully remove the pump element unit (30)
from the pump casing (16) and place it on a clean surface.

35. Remove the removal device (200.142).

36. Make sure that the Variseal seals (30 and 32) were removed with the
pump element unit (30). If necessary, remove the Variseal seals from the
pump casing (16).

37. Unscrew the cylinder (33). See Figure 13.

38. Remove the O-ring (34).
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39. Remove the control rod (8).

40. Clean all individual components that are to be reused and check them
for damage.

NOTICE Assembling the fuel injection pump
The fuel injection pump must be assembled with great care since

proper function and adequate sealing can only be achieved using
undamaged and clean individual parts. This particularly applies to the
pump element unit.

Lightly oil all individual parts with thin lubricating oil before assembly.
Exception:

6629 200.09-01

e metallic sealing and contact surfaces must be absolutely dry at the time
of assembly

e if another lubricant is prescribed in the work steps.

41. Insert a new piston seal (38) into the ring groove. See Figure 14.

42. Coat the new control rod (39) with special lubricant Molykote G-n plus.
43. Insert the control rod (39) into the pump casing (16).

44, Insert the new O-ring (34) into the ring groove.

45. Coat the thread of the cylinder (33) with Loctite 243 securing agent.
46. Screw the cylinder (33) into the pump casing (16) and tighten.

47. Turn the flange (4) by 90°. See Figure 17.

48. Unscrew two opposing hexagon socket bolts (43). See Figure 15.

49. Place the removal device (200.142) on the new valve support (42).
Screw in the hexagon socket bolts (27).

50. Check that the new O-ring (46) and new Variseal seals (44 and 45) are
preassembled. See Figure 16.

51. Check that the crosshead piston (40) has been pushed into the pump
element (41). See Figure 17.

Fixing the pump element unit

Before attaching the removal device, it is important to already take into
consideration the subsequent attachment of the pump element unit/
pump casing using parallel pins.

52. Place the removal device including new pump element unit (47) on
threaded rods (200.143).

53. Screw the hex bolts (28) into the threaded rods.

54. Using the removal device, carefully install the pump element unit (47)
into the pump casing (16) by hand. Ensure that the crosshead piston
(40) remains in the pump element (41).

55. By turning the threaded rod (29), push the pump element unit (47) into
the pump casing (16) until it abuts. Ensure that the parallel pin (49) is
positioned between the parallel pins (48). See Figs. 17 and 18.

Fuel injection pump

56. Remove the removal device and threaded rods.

4 (39) 6629 200.09-01 EN
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57. Thinly coat the thread and contact surface of the hexagon socket
bolts (26) with Molup-Alloy Paste White T lubricant.

58. Place the thrust ring (25) onto the pump element (41). See Figure 19.

59. Screw in the hexagon socket bolts (26) and tighten crosswise in three
steps to the prescribed torque. See Work Instructions 000.30 / For
tightening sequence, see Figure 19.

6629 200.09-01

60. Thinly coat the thread and contact surface of the hexagon socket
bolts (43) with Molup-Alloy Paste White T lubricant.

61. Screw in the hexagon socket bolts (43) and tighten crosswise in three
steps to the prescribed torque. See Work Instructions 000.30.

62. Move the control rod (39) until the pointer (50) indicates a scale value
of 28. See Figure 20.

63. Install new regulating sleeve (51). Ensure that the double recess (B) on
the control sleeve and the double teeth (C) on the control rod (39) are
aligned.

64. Install the spring plate (20) and valve spring (21). See Figure 21.

65. Check the protrusion (A) of the hex bolt (52), adjust if necessary. See
section “Technical data” / see Fig. 22.

66. Screw back the wing bolts (53). Place the holding device (200.146) on
the flange (4) and fasten using wing bolts.

67. Pull the crosshead piston (40) out of the pump element (41) until it
abuts on the hex bolt (52).

NOTICE Pulling out the crosshead piston
The crosshead piston must not be pulled out of the pump element

further than pre-set with the holding device.

68. Remove the holding device.

69. Screw the eyelet bolt (000.023) into the new piston base plate (54). See
Figure 23.

70. Fit the piston base plate (54) laterally on the crosshead piston (40).

71. Push the crosshead piston (40) into the pump element (41) until the pis-
ton base plate (54) abuts on the valve spring (21) and crosshead piston
on the piston base plate.

72. Unscrew the eye bolt.
73. Turn the flange (4) by 90°. See Figure 24.
74. Install the new pressure plate (55) in the piston base plate (54).

75. Install the new pump tappet (56) in the pump casing (16). When doing
SO, pay attention to the position of the bore for the tappet guide (15).

76. Unscrew hex nuts (57 and 58) from the rods (200.147).

77. Guide the rods through the pump casing (16) and flange (4). Screw the
hex nuts (58) onto the rods. See Figure 25.

78. Coat the thread of the new hexagon socket bolts (60) with Loctite 243
securing agent.

79. Loosely screw the hexagon socket bolts (30) through the pump tap-
pet (56) into the piston base plate (54).
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80. Lay the holding device (200.149) on the rods. Fasten the holding device
with hex nuts (57). See Figure 26.

81. Screw hex bolts (59) through the holding device into the pump tappet
(56).

82. Tighten the hexagon socket bolts (30). See Figure 27.
83. Remove the holding device.
84. Push the roller (61) onto the new roller pin (63). See Figure 28.

6629 200.09-01

85. Place the roller pin (63) on the pump tappet (56). WWhen doing so, pay
attention to the parallel pin (62) in the pump tappet and the bore in the

roller pin.
NOTICE Damage to the pump tappet
It is imperative to use the plate to prevent deformation of the tappet
guide.

86. Place the plate (200.148) on the rods. Fasten the plate with hex
nuts (57). See Figure 29.

87. Coat the thread of the new hexagon socket bolts (64) with Loctite 243
securing agent.

88. Screw in the hexagon socket bolts (64) through the roller pin (63) in the
piston base plate (56) and tighten. See Figure 30.

89. Remove the plate and the rods.
90. Unscrew the hex nuts (66) from the bridge (67). See Figure 31.
91. Turn back the spindle (68).

92. Place the bridge (67) over the pump casing (16) and onto the flange (4).
Fasten the bridge with hex nuts (66). See Figure 32.

93. Turn the spindle (68) until the thrust piece (65) is in contact with the
roller pin (63).

94. Unscrew the hex nut (5) in the area of the tappet guide (15), remove the
hex bolt (6).

95. Insert the new O-ring (17) into the ring groove. See Figure 33.
96. Screw the eyelet bolt (001.404) into the tappet guide (15).

Blockage when pushing in the pump tapped

If you are not able to push down the pump tapped, the crosshead
piston is stuck on the regulating sleeve. In this case, slightly turn back
the spindle in order to slightly lift the pump tappet again. Then find the
position where the crosshead piston slides into the regulating sleeve
guide by moving the control rod and carefully turning the spindle. The
press-in procedure for the pump tappet can now continue.

97. Turn the spindle (68) and thus press in the pump tappet (56) until the
tappet guide (15) can be inserted.

98. Insert the tappet guide (15) in the pump casing (16).
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99. Unscrew the eye bolt.
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100. Refit the hex bolt (6) and hex nut (5).

101. Turn back the spindle (68) until the thrust piece (65) lifts from the roller
pin (63).

102. Detach the removal and installation device (200.139).
103. Turn the flange (4) by 180°. See Figure 34.
104. Push in the control rod (39) completely for protection.

6629 200.09-01

105. Thinly coat the thread of the anti-erosion screws (36) with Molup-
Alloy Paste White T lubricant.

106. Screw anti-erosion screws (36) including new seals (37) into the pump
casing (16) and tighten to the prescribed torque. See Work Instructions
000.30.

107. Secure anti-erosion screws (36) with wire (35).

108. Close all openings of the fuel injection pump with suitable means until
the fuel injection pump is installed in the engine.

109. Unscrew hex nuts (5), remove hex bolts (6).

110. Lift the fuel injection pump from the flange (4) and place it on a clean
surface.

111. Remove the turning device (200.145) from the vice (7).

112. Screw hex bolts and hex nuts into or onto the respective tool (loss pre-
vention).

Figures for work sequence “Conversion” — Dismantling

200.145 ]L
4 3 2

1 Latching bolt 3 Hex bolt M12x45
2 Plate 4 Flange

Figure 1: Turning device
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4 Flange
5 Hex nut M16
6 Hex bolt M16x85

200.145

7 Vice
71 Cylinder pin

Figure 2: Turning device in vice
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~

4 Flange
5 Hex nut M16
6 Hex bolt M16x85

)
'.z{ T

8 Control rod
9 Fuel injection pump

Figure 3: Dismantling the fuel injection pump
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12

"

10 Thrust piece
11 Hex nut M16

—10

=

12 Bridge
13 Spindle

204.001

Figure 4: Removal and installation device
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4 Flange 12 Bridge

5 Hexnut M16 13 Spindle

6 Hex bolt M16x85 14 Pump tappet
9 Fuel injection pump 15 Tappet guide
10 Thrust piece I-II Work steps

11 Hex nut M16

Figure 5: Dismantling the fuel injection pump
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8P - ¢c-LI-610C

16 Pump casing
17 O-ring
Il Work steps

/-

13 Spindle
14 Pump tappet
15 Tappet guide

Figure 6: Dismantling the fuel injection pump
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5 Hex nut M16

6 Hex bolt M16x85

13 Spindle
14 Pump tappet

Figure 7: Dismantling the fuel injection pump
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14 Pump tappet 20 Spring plate
16 Pump casing 21 Valve spring
18 Crosshead piston I-II Work steps

19 Control sleeve

Figure 8: Dismantling the fuel injection pump
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36 Anti-erosion screw
37 Sealing ring

16 Pump casing

35 Wire

Figure 9: Dismantling the fuel injection pump

MAN Energy Solutions

8P - ¢¢-HI-610C

ov/ee
10-60"00¢ 6299 dwnd uonoalui j|an4

15 (39)

6629 200.09-01 EN

MAN





200.09 MAN Energy Solutions

6629 200.09-01

5 =
16 Pump casing 24 Pump element
22 Hexagon socket bolt 25 Thrust ring
23 Valve support 26 Hexagon socket bolt

Figure 10: Dismantling the fuel injection pump
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16 Pump casing

23 Valve support

27 Hexagon socket bolt M12x80
28 Hex bolt M10x22

(1
il
29— |
28
69—L
200.143—F

—

29 Threaded rod
69 Cross-beam
70 Thrust plate
I-Il Work steps

Figure 11: Dismantling the fuel injection pump
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0

200.143—1
30\\&\/_/0

16 Pump casing

28 Hex bolt M10x22
29 Threaded rod

30 Pump element unit

29—

200.143—

—

31 Variseal sealing ring
32 Variseal sealing ring
I-Il Work steps

Figure 12: Dismantling the fuel injection pump
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8 Control rod
16 Pump casing

33 Cylinder
34 O-ring

Figure 13: Dismantling the fuel injection pump
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Figures for work sequence “Conversion” — Assembling

16 Pump casing
33 Cylinder

34 O-ring

S

[

38 Piston seal
39 Control rod

Figure 14: Assembling the fuel injection pump
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41 Pump element

27 Hexagon socket bolt M12x80 42 Valve support
29 Threaded rod 43 Hexagon socket bolt
40 Crosshead piston -l Work steps

Figure 15: Assembling the fuel injection pump

41 Pump element
44 Variseal sealing ring

45 Variseal sealing ring
46 O-ring

Figure 16: Assembling the fuel injection pump
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16 Pump casing 41 Pump element
28 Hex bolt M10x22 47 Pump element unit
29 Threaded rod I-lll Work steps

40 Crosshead piston

Figure 17: Assembling the fuel injection pump
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16 Pump casing
29 Threaded rod
47 Pump element unit

48 Cylinder pin
49 Cylinder pin

Figure 18: Assembling the fuel injection pump
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1-8 Tightening sequence
16 Pump casing

25 Thrust ring

26 Hexagon socket bolt

41 Pump element
42 Valve support
43 Hexagon socket bolt

Figure 19: Assembling the fuel injection pump
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IR
A

16 Pump casing B Double recess (control sleeve)
39 Control rod C Double teeth (control rod)
50 Pointer I-Il Work steps

51 Control sleeve

Figure 20: Assembling the fuel injection pump
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16 Pump casing 21 Valve spring

20 Spring plate

Figure 21: Assembling the fuel injection pump
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0

4 Flange 53 Wing bolt M8x20
40 Crosshead piston A Protrusion
52 Hex bolt M8x45 I-Il Work steps

Figure 22: Assembling the fuel injection pump
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6629 200.09-01

16 Pump casing 56 Pump tappet
54 Piston spring plate E Bore (for tappet guide)
55 Thrust plate

Figure 24: Assembling the fuel injection pump
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4 Flange 56 Pump tappet

16 Pump casing 58 Hex nut M16

54 Piston spring plate 60 Hexagon socket bolt

Figure 25: Assembling the fuel injection pump

Fuel injection pump
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56 Pump tappet 59 Hex bolt M8x55
57 Hexnut M16

Figure 26: Assembling the fuel injection pump
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54 Piston spring plate

56 Pump tappet

60 Hexagon socket bolt

Figure 27: Assembling the fuel injection pump

32 (39)

6629 200.09-01 EN

2019-11-22 - de





2019-11-22 - de

MAN Energy Solutions 200.09

6629 200.09-01

56 Pump tappet 62 Cylinder pin
61 Roller 63 Roller pin

Figure 28: Assembling the fuel injection pump
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57 Hex nut M16

63 Roller pin

Figure 29: Assembling the fuel injection pump
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56 Pump tappet
63 Roller pin

64 Hexagon socket bolt

Figure 30: Assembling the fuel injection pump
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65 Thrust piece 67 Bridge
66 Hex nut M16 68 Spindle

Figure 31: Removal and installation device
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4 Flange

5 Hex nut M16

6 Hex bolt M16x85
16 Pump casing
56 Pump tappet

63 Roller pin

64 Hexagon socket bolt
65 Thrust piece

66 Hex nut M16

67 Bridge

68 Spindle

I-Il Work steps

Figure 32: Assembling the fuel injection pump
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15 Tappet guide 63 Roller pin
16 Pump casing 68 Spindle
17 O-ring I-II Work steps

56 Pump tappet

Figure 33: Assembling the fuel injection pump
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4 Flange 36 Anti-erosion screw
16 Pump casing 37 Sealing ring
35 Wire I-Il Work steps

Figure 34: Assembling the fuel injection pump
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