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Structural optimization design and
lightweight simulation analysis of energy-absorbing box based on UG
LI Pengfei, DONG Wanpeng, CHEN Qiuping
( Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Based on the approximate model technique and numerical optimization method, the force simulation finite element
model of egg structure energy absorbing box is established by using UG for automobile energy absorbing box. Automotive CAE
technology has made great progress along with the development of computer technology. Using the MPA module simulation analysis
in UG to study the characteristics of displacement and stress maps of the energy—absorbing box at low speed, the optimized design of
the egg structure energy absorbing box is obtained. Lightweight design of the energy absorbing box is given out. The optimal design
of the energy absorbing box is carried out by changing the structure of the energy absorbing box. The energy absorbing effect is
greatly improved compared with the ordinary cylindrical energy absorbing box, and the quality of the ordinary cylindrical energy
absorbing box is reduced by 16.6% in terms of quality. It has certain theoretical and engineering significance for further research on

the collision characteristics and optimization design of automobile energy absorbing boxes.
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{b) Hexagonal prism section
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(a) Cylindrical cross section
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(¢) Section of egg-shaped elliptical column
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Fig. 1 Drawing effect of different shapes
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(a) UG ellipsoid model

(b) WU WK IFHl e
(b) Model of cutting off both
cnds and shelling
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Fig. 2 Modeling design of egg—shapd structure
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(a) Cylindrical displacement
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(b) Cylindrical stress map

map without induction groove without induction groove
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Fig. 3 Cylindrical simulation results without induction groove
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(a) Ellipsoidal displacement map
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{b) Ellipsoidal stress map

without induction groove without induction groove
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Fig. 5 Ellipsoidal simulation results without induction groove
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(a) Hexagonal prism displacement
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(b) Hexagonal prism stress map

map without induction groove without induction groove
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Fig. 4 Hexagonal prism simulation results without induction

groove
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(a) Cylindrical displacement
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(b) Cylindrical stress map

map with induction groove with induction groove
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Fig. 6 Cylindrical simulation results with induction groove
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(a) Hexagonal prism displacement  (b) Hexagonal prism stress map

map with induction groove with induction groove
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Fig. 7 Hexagonal prism simulation results with induction groove
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{b) Ellipsoidal stress map with
induction groove
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(a) Ellipsoidal displacement
map with induction groove
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Fig. 8 Ellipsoidal simulation results with induction groove
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(a) Punctured ellipsoidal displacement
map with induction groove
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(b) Punctured ellipsoidal stress map
with induction groove
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Tab. 1  Energy absorption value and quality result of energy
absorbing box with different structure
BVl Jais Sl
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KfE/(N-mm) /g KE/(N-mm) /g
B 26.20 381.64 1.99 366.06
B 20.22 374.03 2.71 355.93
Bk 28.45 371.84 3.57 359.44

FIFLABR 71.21 318.36 - _
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(¢) Punctured ellipsoidal strain energy
diagram with induction groove

B9 AESEITIMKNHESR

Fig. 9 Punctured ellipsoidal simulation results with induction groove
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