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Strength Evaluation of the Cylinder Liner of Low-Speed Marine Engine

Byung-Joo Kim, Jung-Ho Son, Jinsoo Park, and Ho-Jung Choi
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(T-Z 381 4), Fatigue Stren

Strength evaluation was carried out for the cylinder liner of a low-speed marine engine.
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Abstract

Calculation

of temperature distribution, nonlinear structural analysis, material test, and fatigue strength evaluation are

briefly introduced in this paper.
materials experiencing different heat tre
material non-linearities was performed

low cycle (fatigue life) fatigue analyses are carried out.

next to the mount line.
models and different materials.

atment is evaluated. Structural analysis including
for axisymmetric liner models.
As results, localized high stress

Strengths of five liner models are compared, and the effect of

boundary and

High cycle (fatigue limit) and

was occurred

Maximum stresses are varied significantly with respect to different liner
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Fig. 1 View of cylinder liner
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Fig. 3 Additional analysis models(model 2~5)

o
0%
o
=
2
X
Lo
o
o
kvl

, A4 A, 44
Eo 2xRIZE T37] 9§ A
(shop test)zol A= #olde] did
% 2oldMe MAN B&WIA 3
ol gtk E#, WS Hahe
Z+ 2E(70~78C)¢ o

> |H
)
i
m

MR o &
ty o 2 wo
H1

Fo)
S
€
BN
s
N[ﬂ.l
R
oo
_OrL'
32
o
e
&
SN
Ir

H o i
b
Sh?
ke
g{:‘:
s
rlo
2
o
ox O%

b

10
rio
H

WS

depdr, g4 w7

g;g,_Hj_—hr-{ErsL'JlN'rﬁE

oo ™
l
I

Lo

ol o
o)

R
AT

- 664 -



Ol

ten, sz

rlo

ves v
LC1(Cold shutdown) @ Z}5+3| 28
LC2(Scavenging) : AF+A Z2H+ 2%

LC3(Full load) : AFS+A A+ T +2 0=

Table 1 Maximum principal stresses(MPa)

24 LC1 LC2 LC3
241 138 387 347
242 117 321 291
2d 3 131 289 256
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Table 2 Results of material nonlinear analysis
(max. principal stress, MPa)

zd LCl | LC2 | LC3
) A 128 | 237 | 220
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34 1261 210 | 191
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Fig. 8 Maximum principal stress distribution
around A (model! 1, LC2)
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Fig. 9 Results of fatigue test

Table 3 Strain-life constants for GG25

of | fatigue strength coefficient | 342 MPa

b | fatigue strength exponent -0.105

I3 f’ fatigue ductility coefficient 0.033

¢ | fatigue ductility exponent -0.581
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Table 4 Estimated life to fatigue cracking
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