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Abstract
Crash box is one of the most important automotive parts for crash energy absorption and is equipped at the front end

of the front side member. The specific characteristics of aluminum alloys offer the possibility to design cost-effective

lightweight structures with high stiffness and excellent crash energy absorption potential. This study deals with

crashworthiness of aluminum crash box for an auto-body with the various types of cross section. For aluminum alloys,

Al7003-T7 and A17003-T5, the dynamic tensile test was carried out to apply for crash analysis at the range of strain from

0.003/sec to 200/sec. The crash analysis and the crash test were carried out for three cross sections of rectangle, hexagon

and octagon. The analysis results show that the octagon cross section shape with A17003-T5 has higher crashworthiness

than other cross section shapes. The effect of rib shapes in the cross section is important factor in crash analysis. Finally,

new configuration of crash box with high crash energy absorption was suggested.
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Table 1 Material property from the static tensile test

Thickness YS El UTS
Material
(mm) (MPa) (%) (MPa)
Al7003-T7 2.9 246.6 17.0 291
4005 ™ A17003-T7(3hr aging)]

300+

strain rate
—a— 200/s
—— 100/s
—— 10/s
—a— /s
—— 0.1/s
—=— 0.003/s

200 -

Engineering stress(MPa)

100 4

0 r T
0.00 0.05

T
0.10 0.15
Engineering strain

Fig. 1 Engineering stress-strain curves of Al17003-T7

at various strain rates
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Fig. 2 Shape of aluminum crash boxes
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Fig. 3 Boundary conditions of crash box
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Fig. 4 F. E. analysis result of crash box: (a) rectangle;
(b) hexagon; (¢)octagon
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internal energy (kJ)
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|
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Fig. 5 Internal energy vs. displacement of crash box
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Fig. 6 Reaction force vs. displacement of crash box
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Fig. 7 Aluminum crash boxes for crash test
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Fig. 9 Experimental result of crash box with rib: (a) rectangle; (b) hexagon; (c) octagon
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