Wear analysis of liner and piston rings

Name: Vessel 1

Engine type: 6S70MC

# pistonrings: 4

i TENARO

Job ID: 18-xxx

IMO: Engine ID: :-) liner D [mm]: 700
Date: Running hours: 43.081
Cylinder UnitID 1 2 3 4 5 6 7 8 10 11 12
R-hrs] 43.081 43.081 43.081 43.081 12.000 43.081
Direction liner wear [mm]
0°] 137 1,11 1,42 1,13 0,29 1,06
90°( 2,03 1,92 2,30 1,72 0,58 1,99
< 180°| 1,38 1,08 1,41 1,10 0,25 1,16
'<D_: 270°] 216 2,08 2,48 1,83 0,58 2,13
o F-A[ 275 2,20 2,83 2,23 0,54 2,22
= E-M| 419 4,00 4,78 3,55 1,16 4,12
- Ovality| -1,44 -1,80 -1,95 -1,32 -0,62 -1,90
Wear rate [mm/1000 hrs] - Lifetime in Rhrs
W-Rate| 0,081 0,072 0,088 0,067 0,071 0,074
Lifetime| 26.000 35.000 20.000 40.000 67.000 33.000
< Position coating thickness [um]
= T 0 3 4 3 0 3
o MT| 2 125 5 5 0 1
=z MB 4 140 6 3 0 4
- B[ 1 220 7 4 0 1
Recommended liner limits & colour code Piston ring colour code
Maxwear[0,8% D] 560 mm 75% of max >275um like new
Max. ovality [0,1% D] 0,7 mm 100<>275 normal
Highwearratewarning 0,187 mm per1000Rhrs <100 um worn
Low wearratewarning 0,037 mm per1000Rhrs <12 um no coating
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Wear analysis of liner - distribution

Name: Vessel 1

wear rate mm/1000 Rhrs

0,225

0,2

0,175

0,15

0,125

0,1

0,075

0,05

0,025

Engine type: 6S70MC

High wear rate warning

Low wear rate warning

Running hours: 43.081

Wear rate distribution

0,187 mm per1000Rhrs

liner D [mm]: 700
0,037 mm per1000Rhrs
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Designations

Explanation of abbreviations used in the data sheets.

VERTICAL SECTION

10186
1078
1139
1196
1263
1327
1396
1447
1516
1569
1613
1656
1693
1740
1779
1808
1838
1865

Stroke below TDC of top piston ring

4

0

0,5 1 15 2 25

3 3,5
wear [mm]

4

Liner 2

Direction: 270

Measured wear radius from center

Resolution: All measurements have a resolution of 0.0lmm

i TENARO

PISTON RING DESIGNATION

Top
Middle Top
Middle Bottom
Bottom

HORIZONTAL SECTION

Cylinder unit

Wearin [mm] |

0°- Fwd 180° - Aft

90° - Exhaust 270° -Manouvre

High wear rate warning - the liner has less than 30.00Rhrs (abt 5 years) of life time.

Low wear rate warning - the liner has more than 150.000Rhrs (abt 25 years) of life time.

Temperature compensation: All measurements are compensated for liner and gauge temperature.

Precision: All measurements have a statistical error of +/- 0,02mm.
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Name: Vessell

Direction: F

Engine ID: :-)

[mm] below
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TENARO GmbH

Middle
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Electronic Liner Service

R-Hrs: 43.081

i TENARO

Direction:

E

Job ID: 18-xxx

LINER1

[mm] below

3D Visulisation

[mm] below TDC

:

-0,5
wear [mm]

0

2,5
wear [mml

Bottom

0 9O
01
1307

84 79
7368
12 25 62

4,
54%5‘7759164 270 27@8%28

team@tenaro.de www.tenaro.de

Direction:

+493086391390
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Name: Vessell

Direction: F A

Engine ID: :-)

[mm] below

[mm] below TDC

-0,5
wear [mm]

2,5
wear [mml]

0 9
01
130H

Direction: 0
Top

8479
73gg
25 62,0

TENARO GmbH

Middle

%0
701 96

8479
1413° e,
124 25

Electronic Liner Service

i TENARO

LINER 2

3D Visulisation

team@tenaro.de

R-Hrs: 43.081

Direction: E M

Job ID: 18-xxx

[mm] below
N
S

[mm] below TDC

-0,5
wear [mm]

2,5
wear [mml

Bottom
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www.tenaro.de
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Direction: 90 270

Composite
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+493086391390
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Name: Vessell

Engine ID: :-)

TENARO GmbH

Direction: F A
Q
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2 :
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-2,5 -2 -0,5 0 0,5 1 15 2,5
wear [mm] wear [mml]
Direction: 0 180°
Middle
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129 51 129 51
135 [ 135 2 45
141 39 141 39
146 34 146 s 34
152 28 152 g 28
158 23 158 i 23
163 17 163 17
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180 0 180 oO 0
186 354 186 354
191 349 191 349
197 343 197 343
203 338 203 338
208 332 208 332
214 326 214 326
219 321 219 321
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Electronic Liner Service

I TENARO

LINER 3

3D Visulisation

team@tenaro.de

R-Hrs: 43.081

Direction: E

Job ID: 18-xxx

[mm] below
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Bottom

%0
0196 8479
1307 7368 o

2,5 56

4,
54%5‘7759164 270 27@8%28

www.tenaro.de

Direction: 90 27
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Name: Vessell

Direction: F A

Engine ID: :-)

[mm] below

[mm] below TDC

-0,5
wear [mm]

2,5
wear [mml]

g13107101

Top

96 P 84
79
7365
25 62

2

Direction: 0 180°

TENARO GmbH

Middle

%0
701 96

8479
1413° e,
124 25

Electronic Liner Service

i TENARO

LINER 4

3D Visulisation

team@tenaro.de

R-Hrs: 43.081

Direction: E

Job ID: 18-xxx

[mm] below
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wear [mm]

[mm] below TDC
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Direction:
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Name: Vessell

Direction:

F

Engine ID: :-)

[mm] below

121

-0,5
wear [mm]

[mm] below TDC
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wear [mml]

Top
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Electronic Liner Service

i TENARO

LINERS

3D Visulisation

team@tenaro.de

R-Hrs: 43.081

Direction:

E

Job ID: 18-xxx

[mm] below
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wear [mml

Bottom
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Direction:
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Name: Vessell

Direction: F A

Engine ID: :-)

[mm] below

[mm] below TDC

TENARO GmbH

25 2 0,5 0 05 1 15 2,5
wear [mm] wear [mml]
Direction: 0 180°
Middle
90 %0
150701 % élawﬂm % B9
12 124" 25 256
129 129 51
135 135 2 45
141 39 141 39
146 34 146 s 34
152 28 152 g 28
158 23 158 i 23
163 17 163 17
169 1 169 05 11
174 6 174 6
180 0 180 oO 0
186 354 186 354
191 349 191 349
197 343 197 343
203 338 203 338
208 332 208 332
214 326 214 326
219 321 219 321
225 315 225 315
231 231, g0309
4 24 03
5595060 o5hs06s 2798257

Electronic Liner Service

i TENARO

LINER 6

3D Visulisation

team@tenaro.de

R-Hrs: 43.081

Direction:

Job ID: 18-xxx
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