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Experimental and Numerical Studies on Collapse Behaviors of Spherical
Shells Compression

ZHOU Gang-yi, DONG Xin-long, HAO Wei-wei
( Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: The deformation behaviors of thin-walled spherical shells subject to quasi-state and dynamic com-
pression are studied experimentally. The process of deformation, the non-axisymmetric buckling characteristic
and its influence factors are analyzed in detail using ABAQUS finite element code. The results show that the
deformation modes are dependent on the impact velocity. It is found that, if impact loading speed increases, the
collapse modes shift from pentagons to hexagons. The dynamic loading-deformation curve on which the impact
velocity is not very high is in good consistence with its quasi-static one. Meanwhile, the load-deformation curves
of FEM simulation conform well to the experimental results at the stage of axi-symmetric inward dimple, but it
is not so at the non-axisymmetric buckling stage. Furthermore, the process of deformation of spherical shells and
its effect factors are discussed, suggesting that the contact constraints of surface between spherical shell and rigid
plate play a significant role in the process of non-asymmetric deformation.

Key words: thin-walled spherical shells; non-axisymmetric buckling; loading-deformation characteristics curves;
impact velocity



