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Research on Equivalent Torsional Stiffness Analysis and Optimization

Method for Passenger Cars
Shi Depeng, Wu Zhiguo, Deng Guohui, Niu Dongyan
(FAW-Volkswagen Automobile Co., Ltd., Changchun 130011)

[Abstract] To accurately evaluate and optimize the structural performance of the Body—in—White (BIW), this study
focuses on a passenger car BIW by conducting equivalent torsional stiffness analysis and structural improvement research.
Based on the pre—processing software ANSA and the finite element solver Nastran, a high—precision finite element model of
the BIW is established in accordance with finite element theory. The equivalent torsion analysis method is employed to
obtain the dynamic response curve of the BIW’ s equivalent torsional stiffness. Subsequently, structural weak areas are
identified, and targeted reinforcement schemes are proposed accordingly. Simulation verification results show that the
proposed reinforcement scheme significantly enhances the torsional stiffness of the BIW, and the optimized dynamic curve
of equivalent torsional stiffness is markedly improved. The proposed method effectively guides the structural design and
optimization of the BIW, providing a reliable theoretical basis and technical support for improving the NVH performance
and ride comfort of the vehicle.
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