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Thermo-Elastic Equations for Thin Elastic

Circular Cylindrical Shells

by Shuji ENDO

A  system of two-dimensional heat conduction equations for thin elastic
circular cylindrical shells is derived as a first approximation, consistent to
Kirchhoff - Love’s hypothesis. = Both the heat conduction equations and the
mechanical equations of the shells are deduced from three-dimensional equations
of thermo-elasticity, by way of the Legendre polynomials expansion. It is
shown that the temperature, as well as the stress distributions through the
shell thickness, can be assumed linear, as a consistent approximation under
Kirchhoff-Love’s hypothesis. The accuracies of the solutions of the classical
linear shell theories are compared for thermo-elastic boundary value problems
of edgewise-loaded, circular cylindrical shells. It will be shown that the
solutions are obtained accurately within the errors inherent to the Kirchhoff-
Love hypothesis for any of those well-known classical theories including the
Fliigge, the Koiter-Sanders, the Novozhilov, and the Love- Reissner theories.
The resulting heat conduction equations are found to be identical to those

developed by Bolotin.
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