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(February 28, 1953)

On the Thermal Stress Problem

Kin-ichi Hata

Abstract

In this paper some remarks are stated concerning the usual mehtod to solve the
thermal stress problem in the theory of elasticity of the first order, assuming the:
elastic material in question to be isotropic and homogeneous even in the stressed- state:

The thermal stress problem is very different in many respects from the others in this-
theory and to the author’s regret the theory regarding the thermal stress does not:
seem to be self-consistent. Especially the seemingly plausible requirement that ther-
mal stress or eigen stress should be incompatible, <. e., the strest of this kind should
not satisfy the conditions of compatibility, perplexes the present author considerably,.
because, even if the eigen stress theory is legitimate, in the theory of elasticity the
incompatible stress is utterly exceptional and is out of the question in other subjects-
than eigen or intial stress one and, furthermore, the incompatible stress in elastic
stress state is not intelligible and may be said to be nothing but nebulous something:
and, if we could furnish this with rational and realistic meaning, it would be done only’
in some approximation. The brief explanation of some assumptions upon which the
usual theory concerned is based, and of certain inconsistencies contained in the results
obtained by the theory, and of degree of accuracy pertaining to this method is given
here modestly. A theory free from apparent defects is desirable but will not be obt-
ained with ease, because of the complexity inherent in this problem.
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