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Optimization method of vehicle body structure in conceptual

design stage of platform architecture
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Abstract: To optimize vehicle body structure in the conceptual design stage of platform architecture, a new
method was proposed. The method includes three stages. In the first stage, considering the real collision
load, the multi-model optimization method was used to carry out the global topology optimization under the
comprehensive working condition, and the different force transmission paths were interpreted. In the
second stage, considering the high and low vehicles of the platform architecture, the body parameter
models of different transmission paths were established using SFE CONCEPT. Comparative analysis and
optimization were conducted under different power types to determine the form of transmission path of the
platform architecture. In the third stage, the approximate model method was adopted to optimize the body
section and the equivalent static load method was adopted to optimize the body material thickness, and the

optimization scheme was put into different vehicle and power types for verification and optimization, so as
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to ensure that the body structure was under the target performance bandwidth of platform architecture. In
the conceptual design stage of the platform architecture of an automobile enterprise, the proposed method
was used to optimize the body structure, and the engineering feasibility of this method was verified.

Keywords: platform architecture; SFE CONCEPT; multi-model optimization; parametric optimization;

equivalent static load method
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Fig. 6 Interpretation of topology optimization scheme
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Fig. 7 High and low vehicle analysis model of platform architecture with different transmission paths
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Fig. 8 Initial body deformation of 7-seat SUV under FRB condition with

different force transmission paths
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Fig. 12 Optimized FRB deformation mode of 7-seat SUV under different transmission paths
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Fig. 13 Optimized FRB body deformation modes of different power and vehicle types

under different transmission paths
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Fig. 18 Body deformation in FRB condition after weight reduction
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Fig. 19 Comparison of key indicators of FRB before and after weight reduction
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Fig. 20 Body deformation of MDB condition after weight reduction
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Fig. 21 Comparison of key indicators of MDB condition before and after weight reduction
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Fig. 22 Modal and stiffness performance verification of high and low vehicle body of platform architecture
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Table 4 Stiffness and modal value of high and low vehicle
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Fig. 23 FRB condition verification results under high and low vehicle with EVR power
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Fig. 24 FRB condition verification results under high and low vehicle with EV power
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Fig. 25 High and low vehicle structure optimization scheme with EV power
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Fig. 26  Optimization results of high and low vehicle under FRB condition with EV power
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