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A Study on the Evaluation Method for Bending Collapse Behavior of an
Aluminum Square Tube
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Key Words: Bending collapse( % %), Al square tube(2F7|E AH2H#), Local buckling(5 53
#=), Plastic hinge(£/3%14]), Numerical analysis(5=3 &4])

Abstract

To evaluate the bending collapse behavior of an aluminum square tube, a finite element simulation
for the four-point bending test was suggested. Local buckling deformation near the center of an
aluminum tube specimen was induced which has been partly inserted by two steel bars. Simulation
results showed good agreements with those of experiment.
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Table 1 Mechanical properties of
aluminum 6063T5

Density | E-modulus Oy Ou
(kg/m') ((Pa) (MPa) (MPa)
2700 69 196.5 2148
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Fig. 1 Four-point bending test
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Fig. 3 1st buckling mode shape near the

center of an Al tube specimen
(part A in Fig. 1)
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Fig. 4 Bending collapse behavior of a steel bar inserted Al tube at various stages of loading
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Fig. 5 Simulated load-displacement curves of
Al tubes
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Fig. 6 Numerical and experimental curves of
an Al tube without steel bar
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Fig. 7 Numerical and experimental curves of
an Al tube with steel bar
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