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BIW Lightweight Design of Multi—Purpose Truck Based

on Multidisciplinary Optimization
Han Li', Ma Chunlin®, Liu Ying’, Wang Jianyong', Li Haipeng'
(1. Tianjin Jinliyan Automotive Engineering Technology Co., Ltd., Tianjin 300384; 2. China National Heavy Duty Truck Group,
Jinan 250100; 3. FAW-Volkswagen Automobile Co., Ltd., Changchun 130011)

[Abstract] In order to explore the lightweight space of multi—purpose truck body, multidisciplinary optimization was
carried out in three dimensions of performance, quality and cost. With the multi—purpose truck Body—In—White (BIW) as the
research object, 46 design variables were selected, covering 1 680 sample points at 73 part thickness levels, and the optimal
Latin hypercube method was used to conduct the experimental design of bending torsional stiffness, mode frequency, mass, and
cost, to obtain the sensitivity of the part’s contribution to the BIW performance, and to establish a second—order polynomial
response surface approximation model. Specifically, three groups of optimization solutions were formulated to maintain the
basic performance level of the original body, the allowable stiffness decreased by 10%, and the modal fluctuation was 2 Hz; the
allowable stiffness decreased by 20%, and the modal fluctuation was 4 Hz. The Pointer automatic optimizer was used to
optimize the design with the minimum mass as the objective function. The results show that three optimization solutions can
reduce the mass by 14.63 kg, 20.37 kg and 25.78 kg respectively.

Key words: Multi-purpose truck, Body—-In—White (BIW), Lightweight, Multidisciplinary
Optimization
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