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Comparison of Energy Absorption Performance of Multi-Walled Square and Circular
Structures Using COPRAS Method and Optimization of Circular Structures Using RSM
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! Assist. Prof., Mech. Eng., Mohaghegh Ardabili Univ., Ardabil, Iran
2 M.Sc. Student, Mech. Eng., Mohaghegh Ardabili Univ., Ardabil, Iran

Abstract
In this paper, the energy absorption performance of double-walled structures with reinforcements that joint the
inner and outer members together were studied under axial and oblique quasi-static loading. These structures
were assumed to have square and circular cross-sections. In the first step of this research, the finite element
simulations performed in LS-DYNA were validated by comparing with experimental results. This validated code
was then used to simulate energy absorption behavior of the double-walled square and circular structures with
different scales (0, 0.25, 0.5, 0.75, and 1) under different axial and oblique quasi-static loading. In the second
step, a multi-criteria decision-making method namely complex proportional assessment (COPRAS) was
employed to select the best possible structure in view point of crashworthiness. The results demonstrated that the
cross-sections with the scale of 0.5 were the best energy absorbers. Moreover, the circular cross-section was
found to be the best energy absorber due to having higher number of sides. In addition, both energy absorption
and peak crushing force reduced by increasing the loading angles. Finally, the response surface (RSM) and
central composite design methods were used to optimize the design parameters including the thickness and radius
of the double-walled circular structure.

Keywords: Energy Absorption; Double-Walled Structure; Quasi-Static Analysis; Axial and Oblique Loading;

Optimization
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