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Experimental Study on The Bending Collapse Characteristics

of Al Rectangular Tubes
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** Institute of Advanced Engineering

Abstract

In this paper the bending collapse characteristics of 60 series Al rectangular tubes
were studied with a pure bending collapse test rig which could apply the pure
bending moment without imposing additional shear and tensile forces. Under the pure
bending moment, there occured three kinds of bending collapse modes - local
buckling, delayed buckling, tensile failure - depending on the b/t(width/thickness)
ratio and material properties. Experiment results are compared with the results of
finite element method.

Key Words : Bending Collapse, Pure Bending Test Rig, Local Buckling,
Delayed Buckling, Tensile Failure
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(a) Drawing of test rig

(b) Photograph of test rig

Fig. 2 Pure bending test rig
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Fig. 3 Schematic diagram of the data acquisition system
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Table 1 Test specimens

series number specimen size b/t material constnt
1 20% 302 10 -
2 50X 50 % 3 16.7 E = 66GPa
6061 3 60 x 70X 3 20 v = 033
4 50 x50 X 2 25 0, = 185MPa
5 80x50x3 26.7
6 70X 20X 2 35 0w = 218MPa
7 26X 256X 3 8.3
3 50 x50x 4 125 E = 62GPa
) 9 45x45%1.8 25 L = 0.33
6063 10 50 X502 25 )
11 30 X80 1.2 25 oy = 180MPa
12 45X 45x 1.2 375 g, = 210MPa
13 80x30x1.2 66.7




(a) before test (b) after test

Fig. 4 Bending collapse test
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(a) local buckling mode (b) delayed buckling mode (c) tensile failure mode
(specimen #4) (specimen #2) (specimen #8)
Fig. 5 Bending collapse shapes
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Fig. 6 Moment - rotation angle diagrams
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(a) Deformed shape at 5 degree
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Fig. 10 Deformed shapes of Al-tube (specimen #5)
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Fig. 11 Comparison with experiment
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