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a b s t r a c t

In this work, we study a problem in a fractional order theory of thermoelastic diffusion in
an infinite medium with a spherical cavity at an elevated temperature field arising out of a
ramp-type heating and loading bounding surface of the cavity. The chemical potential is
assumed a known function of time on the bounding cavity. The form of vector–matrix dif-
ferential equation in the Laplace transform domain, the basic equations have been written,
which is then solved by an eigenvalue technique. The analytical solution in the Laplace
domain is obtained for the displacement, the temperature, the concentration, the stress
components and chemical potential. Numerical results represented graphically.
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1. Introduction

Lord and Shulman [1] and Green and Lindsay [2] formulated two important generalized thermoelasticity theories. In both
of these theories, the basic equations of thermoelasticity are modified to eliminate the paradox of infinite velocity of heat
propagation. These theories have practical importance in problems involving high heat fluxes for minor intervals. During
the last years, different problems have considered by using the generalized thermoelasticity theories as in [3–13]. A survey
article of representative theories in the range of generalized thermoelasticity is given by Hetnarski and Ignaczak [14].

Diffusion can be defined as the random walk of an ensemble of particles’ from regions of high concentration to regions of
lower concentration. The studying of diffusion became increasingly important. This is due mainly to its many applications in
geophysics and industrial applications. In integrated circuit fabrication, diffusion is used to introduce ‘‘dopants’’ in controlled
amounts into the semiconductor substrate.

Sherief et al. [15] derived equations of motion, heat conduction, and mass diffusion for a generalized elastothermodiffu-
sive solid. [16,17] studied the theory of generalized thermoelastic diffusion in an infinite elastic body with a spherical cavity
while [18,19] investigated the diffusion in a generalized thermoelastic solid in an infinite body with a cylindrical cavity.
Abbas et al. [20] studied the response of thermal source in a transversely isotropic thermoelastic half-space with mass dif-
fusion by using a finite element method. Povstenko [21–23] established fractional heat conduction equation for different
problem. Povstenko [24] studied stresses exerted by a source of diffusion in a case of a non-parabolic diffusion equation.
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