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Fig. 1 Cross section shape evolution of multicellular tubes
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Fig. 4 Convergence analysis of the element size
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Fig. 7 Crashworthiness analysis of multicellular tubes with the same

w

mass
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Tab. 1 Crashworthiness data of multicellular tubes with the same

mass

k t/mm m/kg Eg /] Eg J(kIkg)  Fooi/kN - Cop/%
0.00 1.500 0.0735 832.42 11.33 23.10  39.93
0.15 0.682 0.0735 940.08 12.79 22.09  44.80
025 0.633 0.0735 98591 13.41 21.70  47.83
0.40 0558 0.0735  780.36 10.62 20.63 39.82
0.50 0.680 0.0735 916.62 12.47 21.81 44.24
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Fig. 8 Deformation mode with the same mass
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Fig. 9 Curves of force-displacement and energy absorption-

displacement with the same wall thickness
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wall thickness
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Study on influence of cross section shape evolution on crashworthiness of multicel-

lular square tubes

CAI Zhenzhen DENG Xiaolin HUANG Cuiping XIE Zhaoping WEI Xiaoyan
(School of Electronic and Information Engineering, Wuzhou University, Wuzhou 543002, China)

Abstract: Taking multicellular square tubes as the research object, the influence of the evolution of cross section shape on
the energy absorption of the structure of multicellular square tubes was studied by using the verified finite element model. The
results show that, under the same mass conditions, the multicellular tubes with the best energy absorption £=0.25 increased by
26.34% compared with those with the worst energy absorption £=0.40. Under the same wall thickness, the energy absorption
with £=0.25 and the specific energy absorption of the multicellular tubes were 311.69% and 73.80% higher respectively than
that of the ones with k=0, and the crushing force efficiency was increased by 52.51%. Finally, the parametric study of shape
coefficient and wall thickness on the structural crashworthiness was carried out systematically. The research results can provide
a reference for innovative design of multicellular square tubes.
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