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Experimental and Numerical Study on the Elastic-Plastic, Large
Deflection, Post-Buckling Behavior of Axially Compressed
Circular Cylindrical Tubes
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Abstract

Circular cylindrical tubes are widely used in structures such as vehicles and aircraft structures,
where light weight and high compressive/bending/torsional load carrying capacity are required. When
axially compressed, relatively thick circular cylindrical tubes deform in a so-called ring mode. Each
ring develops and completely collapses one by one until the entire length of the tube collapses. During
the collapse process the tube absorbs a large amount of energy. Like honey-comb structures, circular
cylindrical tubes are light weighted, are capable of high axial compressive load, and absorb a large
amount of energy before being completely collapsed. In this report, the subject of axial plastic buckling
of circular cylindrical tubes was reviewed first. Then, the axial collapse process of the tubes in a
so-called ring mode was studied both experimentally and numerically. In the experiment, steel tubes
were axially compressed slowly until they were completely collapsed. Fixed boundary condition was
provided. Numerical study involves axisymmetric, elastic-plastic, large deflection, self-contact
mechanisms. The measured and calculated results were presented and compared with each other. The

purpose of the study was to evaluate the load carrying capacity and the energy absorbing capacity of
the tube.
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