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Elasto/Visco-Plastic Dynamic Response of Thin Shells of Revolution by
Means of Overlay Model

Katsumi TAO, Shigeo TAKEZONO, Kazumi OHTSUBO,
Hiroyuki MOCHIDOME, and Hironobu MATSUOKA

The numerical analysis of the elasto/visco-plastic dynamic response of axisymmetrical thin
shells subjected to arbitrary loads is carried out by the elasto/visco-plastic overlay model which is
able to express the Bauschinger effect and the strain rate dependence. Namely, Perzyna’s equation
is used for the constitutive relation of each layer of the overlay model, and as a whole, the
Bauschinger effect and the influence of viscosity in plastic range of the material are taken into
account. The equations of motion and the relations between the strains and displacements are derived
by extending the Sanders linear theory in elastic shells. The numerical method selected for this
problem is a method using finite difference in both space and time. In order to check the adequacy of
the numerical analysis, experiments are performed on the elasto/visco-plastic response of an alumi-
num cylindrical shell subjectd to locally distributed impulsive loads. On the whole, relatively good

agreement is obtained between the experimental results and analytical solutions.

Key Words: Structural Analysis, Inelasticity, FDM, Elasto/Visco-Plasticity, Dynamic Response,
Thin Shells of Revolution, Overlay Model, Experiment on Aluminum Shell
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