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Optimization of Flat Car Body Structure Based on Relative Sensitivity Analysis
LIU Shushen", LI Xiaofeng™ , ZHANG Luying®, LI Zhigang®, ZHOU Shixin’
(1. a. School of Locomotive and Rolling—stock Engineering; b. CRRC Academy, Dalian Jiaotong University, Dalian 116028, China;
2. CRRC Qigihar Rolling Stock Co., Ltd., Qiqihar 161002, China;

3. Technical Research and Development Center, CRRC Brake System Co., Ltd., Qingdao 266031, China)
Abstract ; In response to the problem of low first—order vertical bending modal frequency of a certain flat car body steel structure,,
the relative sensitivity analysis method is used to determine the thickness of the plate components with significant improvement of
the modal frequency of car body, but without drastical car body weight increase as the design variable for optimizing the car body
design. After optimization, the first—order vertical bending frequency of the steel structure of the vehicle body is increased by
6.2% , and the weight of the vehicle body is reduced by 1 019 kg. The comparison with the optimization results of direct
sensitivity analysis is conducted to verify the effectiveness of the relative sensitivity analysis method in improving the first—order
vertical bending frequency of the flat car body and reducing the total weight of the car body. After optimization, the static strength
and stiffness of the vehicle body meet the requirements.

Keywords :flat car body; modal frequency; size optimization; relative sensitivity; finite element analysis
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