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Effects of Section and Material of Tubes on Energy Absorption

XIANG Yan-fei, YANG Li-ming"
( Mechanics and Material Science Research Center, Ningbo University, Ningbo 315211, China )

Abstract: Based on our extensive studies in the last few years, a set of Key Performance Indicators (KPIs) is
proposed to assess and compare the energy absorbing performance of tubular structures with various
configurations so as to offer the guidelines for the design of energy absorbers whilst to archive optimization to a
certain degree. The set of KPIs contains five indicators, which are Effective Stroke Ratio (ESR),
Non-dimensional Load-carrying Capacity (NLC), Effectiveness of Energy Absorption (EEA), Specific Energy
Absorption (SEA), and Undulation of Load-carrying Capacity (NLC). In this paper, a series of diagrams is
presented to compare the energy absorbing performance of circular and square tubes made in aluminum and mild
steel in terms of the five KPIs. The results show that the energy absorption capacity of circular tubes is superior
to that of square tubes, although their KPIs as the functions of solidity ratio usually follow similar trends. It is
also found that the specific energy absorption and undulation of aluminum tubes are superior to that of the mild
steel tubes.

Key words: energy absorption; key performance indicators; aluminum; mild steel



