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Abstract

A large-scale, direct computational model of crankshaft system was established for dynamics
simulation and calculation of fatigue life of a crankshaft. The dynamics model was solved by use of high-
performance-computing ( HPC ) technique and explicit finite element method. The calculation result
describes the crankshaft dynamics characteristics including strength and distortion in detail. The fatigue
life evaluation on crankshaft was accomplished by S — N analysis method straightly utilizing dynamics
simulation result and the analytical result based on dynamic stress-time history makes it more reasonable.

The computational process and calculation result prove the feasibility and validity of this method for a
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crankshaft system.
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Fig.1 Model of domain decomposition for parallel

computing and CPU distributing
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Fig.2  Dynamic simulation model for crankshaft system
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Tab.1 Measured data comparison for parallel computing
CPU % H SR A I 1] /b Jn# He TR %

1 39.93 1. 00 100

2 20. 25 1.97 98. 50
4 11.58 3.45 86. 30
8 6. 60 6.35 79. 40
16 3.90 10. 24 64. 00
32 3.63 11. 00 34.40
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Fig.4 Contour of effective stress on the crankshaft
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Fig.5 Stress-time history of element with maximum stress
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Fig. 6 Contour of fatigue life on the crankshaft
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