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Impact Resistance Performance of Thin-walled Tube under High g Impact

LI Yaozhou', ZHANG Bingbing', XUE Zhongqing', FAN Zhiqiangz*

(1. Taiyuan Institute of Technology, Taiyuan 030008, China; 2. North University of China, Taiyuan 030051, China)

ABSTRACT: During missile launch and penetration, the internal testing circuit components of the missile system are
subject to high g overload. The work aims to apply buffer protection to the circuit components to improve the survival of
the circuit components. The air gun device was used to launch steel bullets to impact the base under high g loading, so as
to study the impact resistance characteristics of aluminum alloy thin-walled tubes. Based on LS-DYNA, the effect of
thin-walled tube wall thickness and impact velocity on the high g impact was studied. As the impact velocity of the
steel ball increased, the acceleration amplitude of excitation (AAE) at the base gradually increased. The buffering
efficiency of single-layer tubes (CirT) and multi cell tubes (MT) reached 91.0% and 74.7%, respectively. The
error between the acceleration amplitude of excitation and the acceleration amplitude of response (AAR) obtained from
numerical simulation and experimental results was not more than 5%, and the wall thickness of thin-walled tubes had
almost no effect on the excitation acceleration. The results obtained in this article have strong guiding significance for the
high g impact protection of lightweight components.
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Tab.1 Results of CirT under two kinds of velocity
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Fig.4 Curve and deformation of multi-cell tube under high g impact
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Fig.6 Numerical verification under high g impact
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Fig.8 Compression load and thin-walled tube deformation at different impact velocities
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