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Multi—objective Optimization of a Light Commercial

Vehicle Control Arm Based on VPG

ZENG Shupeng', CHEN Lunyang', YANG Chao’

(1. China Merchants Testing Vehicle Technology Research Institute Co., Ltd., National Coach Quality Inspection and
Test Center, Chongging 401329, China; 2. Chongging University of Technology, Chongging 400054, China)
Abstract: To ensure the stress level of a light commercial vehicle’ s lower control arm while maintaining its
fatigue durability, this paper takes the lower control arm of a light commercial vehicle as the research ob-
ject, employs a vehicle virtual proving ground ( VPG) to construct a finite element model, and establishes a
multi—body dynamics model to validate the virtual road testing accuracy. Based on this, the process extracts
the dynamic load spectrum of the control arm. It conducts fatigue life multi—objective optimization and in-
tegrates optimal Latin hypercube sampling, a response surface surrogate model, and NSGA — II. Results

show that the optimized control arm exhibits a 4. 02% reduction in maximum stress and a 27. 33% increase

in minimum fatigue life cycles, demonstrating effective multi—objective fatigue life enhancement.

Key words : virtual proving ground; fatigue life ; multi—objective optimization; lower control arm
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