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Optimization of BIP Based on Orthogonal Test

LIU Wei"?, WANG Ping®, XIA Hongbing', LI Qi"?, MU Ruilin®
(1. China Automotive Technology & Research Center, Tianjin 300300, China;
2. College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Modal analysis of BIP was carried out by using finite element analysis software, and modal frequencies and
shapes were obtained. According to the analysis result, the low frequency characteristics of BIP were not good and should be
optimized. In the optimization process, full factorial experiments were carried out by using test design software. On the
premise of low frequency characteristics, the BIP’s mass was reduced, the plate size was determined, and the experimental
verification was carried out. The final results show that the full factor test in the white body optimization process is useful in
testing the performance of the plate, while simplifying the optimization process. Finally, the BIP’s mass was reduced by
7.8 kg, while meeting the low frequency characteristics.
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Fig. 1 Flow chart of quantitative analysis of plate thickness
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Fig. 2 BIP finite element model
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Tab.1 Results of elastic modes optimization and analysis

of free BIP
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Tab. 2 Factor and level of orthogonal test
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Fig. 3 Factor selection of orthogonal test
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Tab.3 Full factorial orthogonal test table
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Fig.4 Main effect diagram
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Fig. 5 Diagram of orthogonal test process
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Tab.4 Comparison of orthogonal test results
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Fig. 6 The modal experiment diagram of white body un-
der free boundary condition
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Fig. 7 Sketch map of sensors in white body test
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Tab.5 Comparison of experimental results with the finite
element results
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