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Elasto/Visco-Plastic Dynamic Response of Multilayered
Moderately Thick Shells of Revolution

Shigeo TAKEZONO, Katsumi TAO and Toshihiro TAGUCHI

This paper is concerned with an analytical formulation and a numerical solution of the elasto/
visco-plastic dynamic response of multilayered moderately thick shells of revolution subjected to
impulsive loads with application to a cylindrical shell. The equations of motion and the relationships
between the strains and displacements are derived by extending the Reissner-Naghdi theory in
elastic shells with consideration given to the effect of shear deformation. As the constitutive relation,
Hooke’s law is used in the linear elastic range, and the elasto/visco-plastic equations by Perzyna are
employed in the plastic range. The numerical method related for this problem is a method using finite
difference in both space and time. As a numerical example, the elasto/visco-plastic dynamic response
of a fixed supported two-layered cylindrical shell composed of a titanium and a mild steel layer
subjected to impulsive load is analyzed. Numerical computations are carried out for three cases of
the ratio of the thickness of the titanium layer to the shell thickness. It is found from the computa-
tions that the stress distributions and the deformation vary significantly depending on the thickness
ratio.

Key Words: Structural Analysis, Computational Mechanics, Laminated Construction, FDM, Elas-
to/Visco-Plasticity. Dynamic Response, Thick Shells
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