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Life Simulation of Rubber Bush by Considering the Diameter Shrinkage

Influence
Zhang Zhiyuan, Cheng Wenzheng, Chen Haichao, Xu Jingtao, Yu Xiaoqiao
(Geely Automobile Research Institute (Ningho) Co., Ltd., Ningbo 315000)

[ Abstract]To address the cracking issue of the rear rubber bushing in the front suspension lower control arm during road
testing for a specific vehicle, a life simulation method considering the influence of the diameter shrinkage is proposed. Firstly,
the static stiffness of the bushing after diameters shrinkage is simulated, and combined with multi—objective optimization, hyper
elastic constitutive parameters that accurately describe the force—displacement characteristics of the bushing are obtained.
Then, on the basis of considering pre—strain from diameter shrinkage, crack grow algorithm methods are employed to predict
bushing life, achieving a damage level of 2.01 at critical location, which replicates the cracking problem observed in road tests.
Finally, through structural optimization design, damage at hazardous locations is reduced to 0.943. The road test results show
that the fatigue life of the optimized bushing can be improued effectively, and the proposed scheme is proved to be effective.

Key words: Rubber Bush, Hyper elastic, Multi-Objective Optimization, Crack grow algorithm,
Life simulation, Diameter shrinkage
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