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Crush Characteristics of Thin—-walled Rectangular Tube

Jong-Sun Lee, Kwon Sohn", Jeong-Youn Lee

Abstract

In this study, crush characteristics of thin-walled rectangular tube is investigated.

The stiffness of the element is obtained from analytical moment-rotation relationship and

approximated load-deflection relationship of thin-walled rectangular tube.

A computer program is developed for the large deformation analysis of frame. An

incremental displacement method is used in the program and at each incremental stage, the

stiffness matrix of the total structure is checked with the state each element for bending

and compression.
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Fig. 1 Crushing process in section of
buckling plate
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Fig. 2 Crush mechanism of thin-walled

rectangular tube
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Fig. 3 Buckling coefficient K as a function of
section aspect ratio (¢/b)
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Fig. 4 Section of buckling plate
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Fig. 5 Curve of crush distance vs. crush load
of thin-walled rectangular tube
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Fig. 6 Experimental setup of crush test
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Table 1 Material properties of Al 6063

Young's Modulus (E) 7000 kgf/mm®
Poisson’s Ratio (V) 0.3
Yielding Strength (o,) 195 kgf/mm’

Uitimate Strength (0,) 225 kgf/mm®

Fig. 7 Thin-walled rectangular tube



Table 2 Dimensions of specimen

Speci Width | Height |Thickness b
pecimen b(mm) | c(mm) | t(mm)
1 40 20 1 0.025
2 50 30 1 02
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Fig. 8 The features of crush behavior
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Fig. 9 Force-deflection curve of thin-walled
rectangular tube
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