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Numerical Investigation on Energy Absorption Characteristics of
Thin-Walled Circular Tube with Groove under Axial Crushing

LI Fei, ZHANG Kai, WEN Jin—peng
(Institute Systems of Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

ABSTRACT: In order to improve the efficiency of energy absorption, a reasonable induced structure was designed to
produce positive impact on energy absorption components. A circular arc induced structure was designed for thin—walled
pipe, and its energy absorption characteristics were studied under different length to diameter ratios, diameter thickness
ratios and the depth of the groove. The simulation results showed that the energy absorption moved in opposite direction
with the change of length to diameter ratio and diameter—thick ratio. And with the increase of groove depth, the initial

crushing load decreased. The initial load was efficiently reduced by using groove induced structure under different
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conditions, and a relatively stable crushing load platform was obtained.
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Fig.1 Structure diagram of thin—wall circular tube
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Fig.3 Finite element model
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Fig.4 Crushing force—displacement curve of different diameter
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Tab.1 The results of numerical simulation
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Tab.2 The results of numerical simulation
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