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Crashworthiness of Novel Thin-Walled Circular Tube
With Novel Corrugated Cross Section

GE Pingzheng, ZHANG Yong

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; A novel corrugated thin-walled structure was proposed, and the crashworthiness of the structure
with different corrugated cross section were studied using numerical analysis method. The research results
show that the corrugated structure with same outer cross section and different internal cross sections can
change energy absorption rate by approximately 10%. Moreover, the energy absorption rates of corrugated
structure with rectangular outer cross section and different internal cross sections are higher than that of round
outer cross sections. Meantime, corrugated structures with rectangular outer cross section and round internal
cross section have the most excellent energy absorption capacity, 34.5% higher than that of round outer cross
section and rectangular internal cross section. In addition, the corrugated length has an important influence on
crashworthiness of thin-walled structure, and corrugated length of 7. 8 mm has better crashworthiness per-
formance. Furthermore, compared to traditional thin-walled circular tubes, the tubes with the proposed corru-
gated structure reduce peak force by 50. 8% if energy absorption is not influenced.
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Fig. 2 Different cross section of thin-walled Fig. 3 Stress and strain curve of aluminum
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Fig. 4 Peak force and load ratio of different internal Fig. 5 Energy absorption of different internal
cross section of thin-walled structure cross section of thin-walled structure
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Fig. 6 Peak force and load ratio of different internal Fig.7 Energy absorption of of different internal
cross section of thin-walled structure cross section of thin-walled structure
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Fig. 8 Peak force and load ratio of different Fig. 9 Energy absorption of different corrugated
corrugated length of thin-walled structure length of thin-walled structure
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Fig. 10 Deformation of different corrugated length thin-walled structure at different distance
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