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Optimization design of suction box mold based on FEM

CHEN Qiuping, DONG Wanpeng, ZHANG Zhen, LI Pengfei
( Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to realize the lightweight of the car, the aluminum energy absorbing box is used to replace the original iron
energy absorbing box, and the geometric model of the energy absorbing box is established by SolidWorks software. The cross
sectional shape of the energy absorbing box model is used as a variable, and 9 different cross sections are adopted. The shapes of
energy absorbing box are used for CAE analysis. The data results show that the positive hexagonal honeycomb structure energy

absorbing box has the best energy absorption effect, which can more effectively protect the occupant safety.
[ Key words] energy absorbing box; lightweight; CAE analysis; automobile; energy absorption effect
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Tab. 1 Main parameters of the material

PR JEIRGREE  JARM L B/ (10°kg + m™) SRR/ GPa

BE4E 276.00 0.33 2.70 69

A 434.99 0.30 7.83 210
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(a) Double inner circular structure (b) Single inner circular structure (¢) Double inner hexagonal structure
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(e) IERIIBIEELHY
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(d) Double inner hexagonal frame structure (e) Regular hexagonal honeycomb structure (f) Close—packed hexagonal tubular structure
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(h) BB AR A A5
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(g) Round tubular half-contact structure (h) Circular tubular full contact structure (i) Triangular tubular structure
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Fig. 1 Diversified energy box
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(a) Double inner circular structure
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(d) Double inner hexagonal frame structure

(g) BRI 1 2544

(g) Round tubular half-contact structure
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(b) Single inner circular structure
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(e) Regular hexagonal honeycomb structure
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(h) Circular tubular full contact structure (i) Triangular tubular structure
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(¢) Double inner hexagonal structure
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(f) Close—packed hexagonal tubular structure
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Fig. 2 Energy absorption box displacement and stress analysis results
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Tab. 2 Finite element analysis result calculation summary

FERFS VYR o /MPa i {Ew/mm  WHEME W /T
(a) 55.15 0.184 7 10.186
(b) 55.15 0.179 9 9.921
(¢) 55.15 0.184 6 10.181
(d) 55.15 0.154 7 8.532
(e) 55.15 8.482 0 467.782
() 55.15 1.742 0 96.071
(g) 55.15 0.995 5 54.902
(h) 55.15 0.970 3 53.512
(i) 55.15 0.144 7 7.980
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