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Elasto/Visco-Plastic Analysis of Orthotropic Moderately Thick Shells of
Revolution under Asymmetrical Loading

Shigeo TAKEZONO, Katsumi TAO, and Hirofumi SHIRAISHI

An analytical method for the elasto/visco-plastic problems of general, orthotropic moderately
thick shells of revolution subjected to asymmetrical loads is developed in consideration of the effect
of shear deformations. The Reissner-Naghdi theory for elastic moderately thick shells is extended in
this analysis. As the constitutive equation, Hooke’s law for orthotropic materials is used in the elastic
region, and equations based on the orthotropic visco-plastic theory derived from the orthotropic
plastic theory by Hill are employed in the plastic range. The visco-plastic strain rates are related to
the stresses by Perzyna’s equation. In order to check the adequacy of the numerical analysis,
experiments are performed on the elasto/visco-plastic deformation of a titanium cylindrical shell
subjected to locally distributed loads. Good agreement is obtained between the experimental results
and analytical solutions. The fundamental equations for the increment are numerically solved by a
finite difference method and the solutions are obtained by integration of the incremental values.

Key Words: Structural Analyéis, Elasto/visco-plastic Deformation, Asymmetrical Loads, Thick
Shells of Revolution, Orthotropy, Shear Deformation, FDM, Experiment on Titanium
Shell
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