Service Letter SL2021-710/JNN

Dear Sir or Madam

By this service letter we would like to draw your attention to the at-
tached new working card for the newly released honing procedure in
connection with reconditioning of cylinder liners.

Introduction of new standards for cylinder liner honing has been nec-
essary in order to comply with the increasing demands towards lower
emissions and reduced lube oil consumption.

New requirements to the surface smoothness has led to the devel-
opment of new honing methods. Thus, the previous standard with
one set of honing stones and in-situ honing is no longer recommend-
ed.

The machining procedure is changed to a four-step honing procedure
with various types of honing stones to obtain correct honing pattern
and sufficient smoothness of the liner surface.

Please see next page for further information.

Yours faithfully

/ g/ém f‘}/’;,é VX

Mikael C. Jens Henrnk Mgller Hansen
Vice President Senior Manager,

Head of Engineering Production Support
Two Stroke Business
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=1
2 Set-up and mode of honing operation MAN Energy Solutions (MAN
-
g Settings
il e e T Speed Pressure Stroke
1 Diamond Stone No: ‘!1373-30-07 + Brush | 25 m/min 50 % NONE
Remove wearer edge in the top
Diamond Stone No: 11373-30-07 | .
2 Rough honing the entire running surface 25m/min| 50% | AUTO
Ceramic Stone No: 11373-20-39 |
3 Creating surface structure 25mimin | 50 % AuTO
4 | Ceramic Stone No: 11373-20-36 | 25 mimin | 25% | AUTO
Creating final plateau hening

In order to ensure throughout cleaning and removal of abrasive particles from the liner surface after the honing procedure, we
recommend to perform the honing with the liner dismantled from the engine frame. This will prevent contamination of the

lube oil sump with abrasive particles.

Our PrimeServ Academy in Holeby offers further information on the honing procedure.

With the above update, the honing brush previously delivered with the engine’s standard tools will no longer be included in
the standard tool set.

The honing brush is no longer
supplied with the standard tool
set for the engine.

If you have any questions to this service letter please contact your local PrimeServ agent or our PrimeServ department by e-
mail to

Frederikshavn: primeserv-frh@man-es.com

Holeby: primeserv-hol@man-es.com

New procedure for honing of cylinder liners. Page 2 of 2



	Table of content


2021-02-19 - en

MAN Energy Solutions M5060135-12

Inspection and honing of cylinder liner

Safety precautions

Shut-off starting air
Stop lub. oil circulation
Shut-off cooling oil
Engine stopped

Shut off cooling water
Shut off fuel oil

Press Blocking - Reset

®O00

Number Qualification Durationin h
1 1

Manpower

Special tools

MAN approved equipment: Chris-Marine Automatic Honing and Deglazing
Machine; HON A Honing Rig / HR 800A + Turning; table/fixture for clamping
the cylinder linier Surface Roughness Measuring tool; SRM

Hand Tools
Diamond shaper for dressing the honing stone
Data
Designation Information
Data for pressure and tolerance (Page 500.35)
Declaration of weight (Page 500.45)
Starting Position
The cylinder liner is removed from the engine.
Brief description

MAN approved honing liquid: Chris-Marine 28374-02-00
N OTI CE Always read the safety instructions.
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NOTICE

Graphics may vary slightly
The actual layout of the components may vary slightly from the
graphics.

NOTICE

This job has to be carried out by qualified, adequately trained
personnel only.

NOTICE

Use only MAN approved equipment and always read the manufacturer-
supplied instructions.

Introduction / Preface
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Carry out the work in good time according to the maintenance schedule.
Check the components as to their wear, restore running surface to opera-
tional state, and ensure that the tasks are carried out correctly. The cylinder
liners are to be checked at regular intervals, and the original running surface
geometry is to be restored to how it was.

The work / working steps consist of:
= Honing the reversal point of the piston rings.
= Honing the entire running surface.

Cylinder liners must be re-honed when the piston rings are replaced or once
the maintenance interval has elapsed. Through honing, the original running
surface is restored. This surface is necessary to ensure sufficient contact
between piston ring and linier wall. While most of the micro-geometry can be
returned to its original state, it is not possible to influence the wear profile, i.e.
the macro-geometry of the cylinder liner.

Typically the TDC area of the piston rings is honed during work step 1 and 2
and work is performed on the entire piston ring running surface in work step 3
and 4. Honing the cylinder liner does not take very long. Operating the device
and the work itself, as well as correct assessment of the results, however, re-
quire concentration and a certain amount of experience. We thus recommend
having this task performed at least once for instruction purposes by MAN
Energy Solution staff.

In case of lacquering of the liner surface the liner must be cleaned at first with
mild acid to remove the lacquer. Honing is done to restore liner surface — not
to clean for lacquer.

After cleaning measure the liner according to Data for Pressure and Tolerance
(500.35 / 600.35). If above limit, the cylinder liner must be scrapped.

L28/32DF;V28/32S;.28/32S;L.27/38S;L.27/38;L.23/30DF;23/30S;L.23/30H-
2(12) Mk3:L23/30H-Mk2;L23/30H:L21/31S;L.21/31-Mk2;L21/31:L16/24S:L16/24 MAN
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Setup and mode of honing operation

The setup and control for speed, stone pressure, stroke start and end as well
as cross pattern angle can be programmed by the hand-held PLC controller.

1

Figure 1: .

See supplier instruction manual.

Work sequence 1

- honing the piston ring reversal point in the top dead center (Qusset area)

Starting position

The cylinder liner has been cleaned (free of coke and lube oil) and measured.

If measurement is above limit, the liner must be scrapped.

Place the cylinder liner on the turning/grinding table or a liner fixture in the

honing rig. See
figure 2.

1 Honing rig 2 Turning/grinding table E

ing i o

3 Honing rig =

Figure 2: . =)
9 =
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It’s important the cylinder liner are placed correct and stabile in center
NOTICE of the fixing point.

The piston ring reversal points are to be honed as a first work step us-
N OTICE ing short coarse honing stones before the entire running surface of the

piston ring is honed during a subsequent work step.

e A
T
|

%
o= L
-
%s
fs

1 Grinding strip 2 Honing head
3 Diamond stone 4 Cylinder liner
5 Reversal point 6 Stabilize brush

Figure 3: .

1) Inset the diamond stone into the top of each grinding strip, so it has
contact with the stop screw and Inset a brush placed in the lower end
of the grinding strip. The brush will stabilize the alignment of the grind-
ing tool. see figure 3.

Work step 1. Parameter for honing.

Remove wearer edge in the top

Stone type: Diamond 11373-30-07 + Brush

Speed 25 m/min
Pressure 50%
Stroke None

2) Set the parameters by the hand-held controller.

4(12)
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3) Insert the honing head carefully into the cylinder liner and lower it until
the honing stone rests over and approx. 5 mm below the top piston
ring reversal point.

4) Set the spray nozzles so that the lubricant coats the honing area.

5) Open the cook for the lubricate honing fluid. Check that lubricant is
coming out of the spray nozzles and that it is coating the area to be
honed.

No smoking. Do not use an open flame - fire hazard!
A\ WARNING g P

Stay clear of the rotating honing head
A\ WARNING y ng honing

6) Activate the honing device from the hand-held PLC controller.
This honing takes approx. 1-1.5 minutes. If the TDC area of the first pis-
ton ring honing grooves become visible, the honing process should be
stopped. A remaining, rounded protrusion at the reversal point of the
first piston ring is acceptable. See figure 4. If necessary, a second set of
honing stones should be inserted and the process should be repeated.
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2
Figure 4: =
)
7) As soon as a satisfactory abrasion pattern has been achieved, stop the Y
honing process and stop the flow of lubricant. ;
8) Pull the honing head out of the cylinder liner and secure it in the upper =
position. g
9) Remove the four grinding strips (stone/brush) from honing head. =
=)
S
Work sequence 2 P
- Rough honing of the entire running surface of the cylinder liner _g =
Starting position 8 S
The piston ring reversal point in the top dead center has been honed or the (7] 'g
cylinder liner shows minimum wear points in the TDC area. = =
L28/32DF;V28/32S;1.28/32S;L.27/38S;L.27/38;L.23/30DF;L.23/30S;L23/30H-
MAN Mk3;L23/30H-Mk2;L.23/30H;L.21/315;L.21/31-Mk2;L.21/31;L16/24S;L.16/24 5(12)
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This task is intended to roughen up the upper area of the cylinder liner

NOTICE on which no further honing grooves are visible after many operating
hours. In the lower area, the surface should be honed as little as
possible.

1) Keep the four grinding strips with honing stones onto the honing head.

Work step 2: Parameters for honing

Rough honing of the entire running surface

Stone type: Diamond 11373-30-07

Speed 25 m/min
Pressure 50%
Stroke Auto

2) Set the parameters by the hand-held controller.
3) Insert the honing head carefully into the cylinder liner.

4) Set the stroke movement of the honing head with stops in such a way
that the honing stones range in the upper half of the stroke area of the
piston (running area of the piston rings).

5) Set the spray nozzles so that the lubricant coats the honing area upon
exit.

6) Open the cook for the lubricate honing fluid. Check that lubricant is
coming out of the spray nozzles and that it is coating the area to be
honed.

No smoking. Do not use an open flame - fire hazard!
A WARNING g P

7) Activate the honing device from the hand-held PLC controller.

Stay clear of the rotating honing head
A\ WARNING y ng foning

8) Stop the honing device. Evaluate if the surface is equal (honed all over)

9) Pull the honing head out of the cylinder liner and secure it in the upper
position.

10) Remove the four grinding strips from honing head.

Work sequence 3

- Creating surface structure
Starting position

6(12)
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Start with 1/3 of the upper part of the liner; then increase length of stroke to

2/3 and finally full stroke.
1) Fit four grinding strips with honing stones onto the honing head.

Work step 3: Parameters for honing

Creating surface structure

Stone type : 11373-20-39

Speed 25 m/min
Pressure 50%
Stroke Auto

Always dress the ceramic stones with a diamond shaper before start-
NOTICE ing the operation. Continue the dressing after every 15 stroke of hon-

ing. The dressing tool re-sharpens the cutting edges on the stone sur-

face.

Figure 5: Diamond shaper.

2) Set the parameters by the hand-held controller.
3) Insert the honing head carefully into the cylinder liner.

4) Set the stroke movement of the honing head with stops in such a way
that the honing stones range start in the upper 1/3 of the liner, graduat-

ing to 2/3 and in the end increasing to full length.

5) Set the spray nozzles so that the lubricant coats the honing area upon

exit.
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-

X Y

1/3 - Stroke

2/3 - Stroke

Full - Stroke

Figure 6:

6) Open the cook for the lubricate honing fluid. Check that lubricant is
coming out of the spray nozzles and that it is coating the area to be

honed.

No smoking. Do not use an open flame - fire hazard!

Stay clear of the rotating honing head

7) Activate the honing device from the hand-held PLC controller.

8) Stop the honing device. Evaluate if the surface is equal (honed all over).

9) If the evaluation proves to be satisfactory, execute two double strokes
over the full length of the liner surface. To do so, set the stops so that
the honing blocks partially move outside the cylinder bottom.
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Figure 7:

10)

11)

Work sequence 4

Pull the honing head out of the cylinder liner and secure it in the upper
position.

Remove the four grinding strips from the honing head.

- Creating final plateau honing

Starting position

1)

Fit four grinding strips with honing stones onto the honing head.

Work step 3: Parameters for honing

Creating final plateau honing

Stone type : 11373-20-36

Speed 25 m/min
Pressure 25%
Stroke Auto

Always dress the ceramic stones with a diamond shaper before start-
N O TI CE ing t .

he operation. Continue the dressing after every 15 strokes honing

The dressing tool re-sharpens the cutting edges on the stone surface.

Set the parameters by the hand-held controller.
Insert the honing head carefully into the cylinder liner.

Set the stroke movement of the honing head with stops in such a way
that the honing stones range cover the full length of the liner.

Set the spray nozzles so that the lubricant coats the honing area upon
exit.

Open the cook for the lubricate honing fluid. Check that lubricant is
coming out of the spray nozzles and that it is coating the area to be
honed.
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_ No smoking. Do not use an open flame - fire hazard!

7) Activate the honing device from the hand-held PLC controller.

_ Stay clear of the rotating honing head

8) Stop the honing device.

9) Pull the honing head out of the cylinder liner and secure it in upper
position.

10) Degrease the surface thoroughly before measuring the roughness.

11) Evaluate if the roughness surface is according to specification. See
below table 11a.

Figure 8: .

Surface Roughness Measuring tool: SRM
12) Remove the four grinding strips from the honing head.
13) After finishing the honing process, measure the cylinder liner.

If the maximum allowable wear has been exceeded in the top dead
N OTICE center of the first piston ring, or the maximum allowable ovality, the
cylinder liner must be scrapped. See data in description 500.35 /
600.35.
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Figure 9: Template to control honing angle. Copy and use at liner in situ.

14) Mark the cylinder liner with a permanent ID marking number.
15) All measured roughness data has to be stored in the honing report.

16) Manually clean the cylinder liner very carefully by high-pressure washer
approx. 5 minutes, or clean it in a special washing machine.

17) When all cylinder liners are finally honed, pack together the honing
device after cleaning and store it safely in the transport box.

X
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X 1352 45°Honing angle Y 1202 60°Honing angle
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Surface roughness
specification

Rk: 1.4-24pum
Rpk: 0.3-0.8um
Rvk: 20-42um
Mr1: 4-10%

Mr2: 70 - 90%

Table 11a
Figure 11: Surface roughness measurement.

A
g rough honing
A plateau
g honing :
[} fine honing -
5 Al , :
tlme o EIE 1' 1‘5 I? IIE ; )'5 -Il'm'\
Figure 12:
o
$ Set-up and mode of honing operation MAN Energy Solutions (MAN
<
o Settings
=

Honing Stone Type

Speed Pressure Stroke

1 Diamond Stone No: 11373-30-07 + Brush ‘ 25 m/min 50 % NONE

Remove wearer edge in the top
Diamond Stone No: 11373-30-07 |
Rough honing the entire running surface

5 | Ceramic Stone No: 11373-20-39 | S B
Creating surface structure

4 | Ceramic Stone No: 11373-20-36 | T
Creating final plateau honing

25 m/min 50 % AUTO

Figure 13: Settings overview for honing operation
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