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Abstract

In this paper, the finite element model of conical energy absorbing box is established and its axial
collapse process is simulated by finite element method. By comparing the total energy absorption,
average span load, maximum collapse load, specific energy absorption and load efficiency of four
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different sections of thin-walled conical tubes under axial impact, the energy absorption effect of
different sections was evaluated. The results show that the deformation mode of conical tube is
more stable under axial load. With the increase of the number of section edges, the initial peak
load, average compressive span load and specific energy absorption of the conical tube increase,
and the circular section is the most balanced.
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Figure 1. Structure diagram of cylindrical thin-walled tube
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Figure 2. Comparison between simulation and experiment of
cylindrical thin-walled tube
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Table 1. Geometric parameters of tapered thin-walled tubes with different sections
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Figure 3. Finite element model of tapered thin-walled tube

B 3. R ERERRTRE

(b) HILEE

(c) NIUE
Figure 4. Comparison of deformation of thin-walled tubes of various sections
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Figure 5. Axial load-displacement curves of four conical tubes
with different sections
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Figure 6. Average load-displacement curves of four conical

tubes with different sections
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Table 2. Summary of mechanical properties of thin-walled tubes with different sections
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