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Abstract: Automobile is commonly seen as a complex engineering system and computer simulation technology
has commonly employed for improving design efficiency and saving development cost in automobile structure
optimization. With the growing development of modeling capability, the precision of vehicle simulation model
has been constantly improving. While the simulation efficiency has been decreased constrained by the limited
calculation ability. Hence, how to improve optimization efficiency without losing necessary accuracy becomes
a problem to be settled urgently. The analysis-oriented model simplification is applied to reduce the analysis
data and improve the computation efficiency in this paper. And a deformed surface comparison-based model
validation metric is developed for evaluating the fidelity of the finite element model. Finally, the proposed
methods are applied into a B-pillar lightweight design. The optimal structure is of nice crashworthiness and the
weight of optimal B pillar is reduced. And the results show that the optimization efficiency can be improved
while design accuracy can be also guaranteed by the methods proposed in this paper.
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Figure 1. The flowchart of the proposed method
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Figure 2. Prescribed structural motion (PSM) model
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Figure 3. PSM model based simplified lateral collision simulation model
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Figure 4. Intrusion velocity at the middle of B pillar
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Figure 5. Displacement curve at the middle of B pillar
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Table 1. Intrusion velocity and displacement curve errors of the simplified model
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Table.3 Optimal designs of B pillar
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X1 X2 X3 X4 X5 X6 X7 xg B ﬁg%
Eiﬁ;‘& 110 155 180 180 115 070 310 310  7.50
ﬁ“ﬁ‘r‘& 131 175 154 145  L14 053 298  2.86 7.29
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