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Diesel Engine
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FEA Analysis and Optimization Method of the Cracking on Exhaust
Pipes of a Single-Cylinder Diesel Engine

Miao Weichi', Chen Lijun’, Zhang Huabing', Li Liting', Tang Yihu'

(1. Shanghai Marine Diesel Engine Research Institute, Shanghai 201108 ;
2. Power Equipment Bureau, Naval Equipment Department, Beijing 100037)

Abstract: A single-cylinder diesel engine met with cracking problem in its exhaust pipes during endurance
test. To solve this problem, taking material nonlinear factors into considerations, FEA simulation method
was employed to carry out constraint modal analysis, thermal mechanical co-simulation and vibration fatigue
calculation on exhaust pipes, in order to find out the causes of those cracks. The calculation result shows
that the crack position is influenced by the temperature gradient, which is the stress concentrative area.
With the increase of vibration amplitude, the safety factor is too small, and it§ easier to cause fatigue failure.
Adding a support bracket on the pipe is efficient to improve the stiffness and reduce vibration, thus could

avoid fatigue cracks on exhaust pipes. The follow-up test verified the effectivity of this improvement method.
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