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Abstract
In this study, we aim to compare the optimal homotopy analysis solution with the exact solution of the thermoelastic
interactions problem in an isotropic hollow cylinder. The thermoelastic interactions in a hollow cylinder in the context
of the theory of generalized thermoelasticity with one relaxation time (Lord and Shulman’s theory) are considered. An
application of a hollow cylinder is investigated where the inner surface is traction-free and subjected to a decaying-with-
time thermal field, while the outer surface is traction-free and thermally isolated. The mathematical model is solved by
analytical method and optimal homotopy analysis method (OHAM). In addition, the convergence of the obtained homo-
topy analysis method solution is discussed explicitly. Numerical results for the temperature distribution, displacement
and radial stress are represented graphically. The accuracy of the optimal homotopy analysis method is validated by com-
paring the analytical and exact solutions for the field quantities.
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1. Introduction

An important class of problems in mechanical engineering includes the analysis of machine components
subjected to high-temperature environments and large temperature variations such as in a turbine.
Much attention has been paid to the generalized thermoelasticity theories in solving thermoelastic prob-
lems in place of the classical uncoupled/coupled theory of thermoelasticity. The theory of coupled ther-
moelasticity was extended by Lord and Shulman (LS) [1] and Green and Lindsay [2] by including the
thermal relaxation time in constitutive relations. The theory was extended for an anisotropic body by
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