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Bending behavior of thin—walled cylindrical tubes filled with metallic foam
under low—velocity impact”

XIE Zhong-you' > YU Jidin> ZHENG Zhi5un’
(1. Department of Civil and Architectural Engineering Tongling University
Tongling 244000 Anhui China;
2. CAS Key Laboratory of Mechanical Behavior and Design of Materials
University of Science and Technology of China Hefei 230026 Anhui China)

Abstract: Three—point dynamic bending tests and quasi-static tests were carried out respectively. And the ex—
perimental methods and the corresponding experimental principle were introduced in details. In the experi—
ments aluminum alloy 6063T6 was chosen as the thin-walled tube material the tubes with three different
thicknesses of 1.0 1.5 and 1. 8 mm had an identical outside diameter of 38 mm and the aluminum-alloy
foam with two different densities was used as filling cores. The experimental results display that under low-ve—
locity impact the thinner-walled tubes are prone to tensile damage at the lower edges of the middle sections;
that due to the inertia effect the punch forces under low—velocity impact are higher than those under quasi—
static load. In addition the local indentation by low-velocity impact is larger than that by quasi-static load
which makes the tensile failure of the lower edge of the structure delay. Hence the bending stiffness of the
middle sections under low—velocity impact significantly decreases and the ultimate displacement when the struc—
tures fracture increases.
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