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Lightweight Design of Automotive B-pillar Exterior Panel based on CAE and Genetic Algorithm
Chen Yichao', Wang Hui'**
(1. School of Automotive and Engineering , Wuhan University of Technology, Wuhan 430070,China; 2. Hubei Key Laboratory of Advanced Technology
for Automotive Components, Wuhan University of Technology, Wuhan 430070,China; 3. Hubei Longzhong Laboratory, Xiangyang 441000, China)

Abstract : The B-pillar exterior panel of a certain brand automobile was chosen as the research subject for conducting a light-
weight design of its structure using CAE analysis technology. Firstly, ANSYS software was used to simulate the original model,
based on which the force condition of the B-pillar exterior panel was equivalently transformed into a simple supported beam model
and the range of the wall thickness was calculated to be 2.67-2.72 mm. Taking into account the characteristics of actual production,
the final determination for the main thickness of the panel was 2.7 mm. Afterwards, the lightweight design model was created in
CATIA software, followed by another round of finite element simulation. The obtained deformation value of the panel under the
prescribed loading condition was 1.485 1 mm, which satisfied the stiffness requirements of the lightweight design. To further vali-
date the rationality of the design, starting from actual production, the warping deformation was taken as the evaluation indicator for
forming quality. A six-factor and five-level process combination scheme was designed using the orthogonal test method, and Mold-
flow software was used to carry out the mold flow simulation. Then a BP neural network model was constructed based on the Matlab
platform as the fitness function, and global optimization was carried out by the genetic algorithm (NSGA-II). Under the optimum
combination of process parameters, the maximum warpage of the two models before and after the lightweight design is 2.568 mm
and 2.353 mm, and the weight of the part is 104.6 g and 94.44 g. The results indicate that the lightweight design achieves a weight
reduction of 9.71% and results in an 8.37% reduction in warping, effectively realizing the goal of lightweight design and significant-
ly enhancing the molding quality of the parts.

Keywords : lightweight ; CAE analysis ; orthogonal test ; BP neural network ; genetic algorithm
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