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Abstract

The cylinder cover stud for assembling the combustion chamber components of low-speed marine diesel
engine is one of the main structural components in engine. To understand the structural behavior of the stud is
quite important for safe and economic design of it. In this paper, the structural behavior and design adequacy
of the stud have been evaluated through strain measurement and structural analysis for the world’s two largest
engine types. Moreover, a feasibility study for design modification was carried out based on fatigue test and
calculation. The results showed that 1) the stud experiences very high stress ratio under normal operating
conditions, 2) the fatigue strength of the stud is sufficient, and 3) results from strain measurement and
structural analysis were quite close each other.
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Table 1 Required mechanical properties

Fig. 2 Notched test specimen

Table 2 Tensile properties from test

Gy <N &r E
SNCM439 991 1,071 32 207
SCM440 873 1,002 30 211

Table 3 Fatigue properties from test

o4 smooth oy, notched
’ SCF=2.9 SCF=3.9
SNCM439 486 209 178
SCM440 442 181 170

oy Gy £ HB

SNCM439 883 981 16 293~352

SCM440 834 981 12 285~352
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Fig. 4 Measured strain histories for two engines
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Fig. 7 Maximum principal stress distribution
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Fig. 9 Stress distributions at tightening and combustion
load conditions
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