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Experimental and Numerical Analysis of Collapse Behavior of Combined Thin
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ABSTRACT

Crashworthiness and energy absorbers are including components used in some systems for energy absorbing and
convert it into another energy. The purpose of this study is experimental and numerical investigation of collapse
behavior of thin walled structure cylindrical tube with shallow spherical caps (combined thin walled structures)
under quasi-static ‘axial loading and studied effective factors on a collapse mechanism. In experimental approach,
aluminum cylindrical with shallow spherical cap samples was made by the process of spinning. These samples are
compressed between two rigid platens under quasi-static loading conditions and the collapse mechanism, the
variations of crushing load and absorbed energy are determined. A numerical model is presented based on finite
element analysis to simulate the collapse process considering the non-linear responses due to material behavior,
contact and large deformation. The comparison of humerical and experimental results showed that the present model
provides an appropriate procedure to determine the collapse mechanism, crushing load and the amount of energy
absorption. The model is used to evaluate the effects of important parameters such as semi apical angle; height of the
cylindrical region, and height of the spherical cap region on the mean crush load, energy absorption capacity, and
collapse mechanism of cylindrical shells with shallow spherical caps. For example, results of this study can assist
aerospace industry to reentry sounding rocket carrier payload based on combined structures.

Keywords: Axial Crushing, Thin Walled Structures, Energy Absorbers, Cylindrical Shells, Shallow Spherical
Caps
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