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Abstract : A piston in a medium speed diesel engine is a key component and is subject to the mechanical load over
200 bar and the high thermal load. Then, the high structural reliability is required to the piston in the marine diesel
engine. 2-parts piston which is assembled with a forged-steel crown and a cast iron skirt is widespread. In this paper,
the availability of the monoblock-type piston which was made of the nodular cast iron was investigated. In order to
confirm it, FE analyses and strength evaluation were performed. In FE analyses, the mechanical contact between
neighboring components such as piston pin and connecting rod was taken into account. Additionally, the effect of the
inertia force and the side force on structural behavior and strength was confirmed. The characteristics of deformation
under each loading were studied.
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Abstract : Fatigue lifetime of a breech system was estimated in order to ensure the structural integrity of
the breech system used for a thick-walled tube subjected to pulsating high internal pressure. A stress
analysis of the breech was performed to locate the critical region vulnerable to crack initiation. Low-cycle
fatigue behavior of the breech material was investigated to obtain the fatigue crack initiation properties.
Elastic-plastic finite element stress analysis resulted in a stress concentration at the breech ring groove root.
Local strains at the groove root was experimentally measured using strain gages and resulted in similar
values compared to the calculated strains. Local strain approach was employed to estimate the fatigue life of
the breech system, resulting in 9,124 cycle for crack initiation at the groove root of the breech ring. Fatigue
test ‘using simulation specimens was performed and an average fatigue life of 10,497 cycle was obtained,
which was fairly close to the calculated fatigue life.
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