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Dynamic Thermal Stresses in a Composite Hollow Circular Cylinder
with an Interlayer of Functionally Graded Material

Naobumi SUMI, Hiroshi MONNA and Yoshihiro SUGANO

This paper is concerned with the dynamic treatment of thermal stresses in a ceramic metal
composite hollow circular cylinder with an interlayer of functionally graded material (FGM)
subjected to uniform impulsive electromagnetic radiation. Heating is assumed to be a step function
in time, and to diminigh exponentially with distance from the inner surface of the cyvlinder. assuming
negligible heat conduction. In treating problems, the nature of the stress wave buildup in the
absorption cylinder is studied for the case of a temperature dependent solid. i. e., material properties
vary with temperature. The nonhomogeneous hollow circular cylinder is approximated as a laminat-
ed hollow circular cylinder consisting of different, homogeneous and isotropic cylindrical layers
which are perfectly bonded to each neighboring layer. The numerical procedure employs the
characteristic method based on the integration of the governing equations along the characteristics.
Numerical examples are presented for several cases, which show the significance of the temperature
dependent properties of the material and the effects of the thickness and composition distribution of
the FGM interlayer on the magnitude of the dynamic thermal stresses.

Key Words: Nonhomogeneous Thermoelasticity, Temperature Dependent Property. Ceramic
Metal Composite Hollow Circular Cylinder, Functionally Graded Material, Charac-
teristic Method, Dynamic Thermal Stress, Wave Propagation
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