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Thermal Stresses in an Infinite Medium with a Spherical Cavity
— Quasi-Static Solutions in the Thermoelastically Coupled Field —
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Abstract

The present paper is concerned with the coupled thermoelastic problem of an infinite
medium with a spherical cavity, whose surface is suddenly subjected to uniform heating.
The medium is assumed to be undisturbed and at a constant temperature initially. The solution
is developed by using the method of thermoelastic displacement potential and the Laplace
transform. The results are compared with those in the absence of thermoelastic coupling.

The rule of superposition of solutions does not hold for a coupled thermoelastic problem and
the method of thermoelastic displacement potential can not generally be applied to the problem
of this kind, however in problems of infinite or semi-infinite media this method comes into force
and as a result solutions can readily be obtained. The thermoelastic coupling effect arising as
a consequence of the coupling between the strain and temperature fields is essentially the
damping effect for temperature and displacement, and also acts on the stress distributions

with a similar effect.
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