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Lightweight Design of BIW based on
Relative Sensitivity Method

LI Yi-wen'?, HAO Yu-min'?, TANG Hong-bin'?,
LI Hong-jian'*, WANG Shi-bin'"

1. State Key Laboratory of Comprehensive Technology on Automobile
Vibration and Noise & Safety Control;
2. China FAW Group Corporation R&D Center

Abstract: Using the element strain energy density theory combining with the load-carrying
characteristics of BIW , a structure modification method based on the relative sensitivity, i. e. ,
the ratio of the strain energy density to the mass sensitivity was proposed. From the relative
sensitivity analysis of bending and twisting condition, the load-carrying capability of all
components can be obtained to help the high stiffness and lightweight design. According to the
crashworthiness targets, the comparison of lightweight scheme and initial model is taken. The

results demonstrate the lightweight scheme can obviously reduce total weight, and successfully
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achieve the pre-defined performance targets.

Key words: BIW; Lightweight; Strain energy density; Relative sensitivity; Crashworthiness
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/ (J+mm™) / (kg +mm™") W
8403253 0. 009 49 0. 000 196 7 48.249
5113141 0. 008 86 0. 000 448 19.918
5101281 0.001 31 0.012 6 0. 104
5112223 0. 000 048 0. 000 676 0.071

*2 THIRRPEREE

R %iifﬁﬁj’ﬁ‘ﬁ%iﬁlﬁ E, Jﬁiiﬁﬁfﬁffu *Hﬁiﬁflﬁg—"
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5101661 0.003 12 0. 000 344 9.07
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J AR Y iR B E
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F1|F2|F3|D.1|D2|F.1|F2|F3|D_. |D2|BP_1/BP2|BP_3|BP_4

Rtk g | 21 16 6 0 0 41 28 17 1 0 56 | 112 | 96 82
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