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The present investigation concerned with deformation in three dimensional thermoelastic medium
due to thermal source by finite element method. A particular type of thermal source has been taken
to illustrate the utility of the approach. The components of displacement, stress and temperatutre
change are obtained and depicted graphically for a specific model.
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1. INTRODUCTION
The classical theory of uncoupled thermoelasticity predicts
two phenomena not compatible with physical observation.
First, the heat conduction equation of this theory does not
contain any elastic terms contrary to the fact that the elas-
tic changes produce heat effects. Second, the heat conduc-
tion equation is of parabolic type, predicting an infinite
speed of propagation for heat waves. To overcome the first
shortcoming, Biot2 introduced coupled thermoelasticity to
eliminate the paradox inherent in the classical uncoupled
thermoelasticity of Biot’s based on the Fourier’s law of
heat conduction can predict an infinite speed of heat prop-
agation only.

Whereafter, most of the approaches that came out to
overcome the unacceptable prediction of the classical the-
ory are based on the general notion of relaxing the heat
flux in the classical Fourier heat conduction equation,
thereby introducing a non-Fourier effect. One of the gen-
eralized theory of thermoelasticity was presented by Lord
and Shulman (L-S)3 which is also referred as extended
thermoelasticity theory, by modifying the Fourier’s law of
heat conduction with the introduction of a thermal relax-
ation time parameter. The modified heat conduction equa-
tion in this theory is of the wave type and it ensures the
finite speeds of propagation of heat and elastic waves.
This theory was extended by Dhaliwal and Sherif4 to gen-
eral anisotropic media in the presence of heat sources.
The uniqueness of solution for this theory was proved
under different conditions by Ignaczak,5!6 by Dhaliwal and
Sherief7 and by Sherief.8
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Most of the thermoelasticity, magneto-thermoelasticity
(generalized or coupled) problems have been solved by
using potential functions. This method isnot always suit-
able as discussed by Sherief9 and Sherief and Anwar.10

These may be summarized by (i) the boundary and ini-
tial conditions for physical problems are directly related
to the physical quantities under consideration and not to
the potential function and (ii) the solution of the physi-
cal problem in natural variables is convergent while other
potential function representations is not convergent always.
The alternative to the potential function approach are-(i)
State-Space approach: This method is essentially an expan-
sion in a series in terms of the coefficient matrix of the
field variables in ascending powers and applying Caley-
Hamilton theorem, which requires extensive algebra, and
(ii) Eigenvalue approach: This method reduces the prob-
lem on vector-matrix differential equation to an algebraic
eigenvalue problems and the solutions for the field vari-
ables are achieved by determining the eigenvalues and the
corresponding eigenvectors of the coefficient matrix. In
eigenvalue approach the physical quantities are directly
involved in the formulation of the problem and as such
the boundary and initial conditions can be applied directly.
Body forces and/or heat sources are also accommodated in
both the theories, see Das et al.11 Lahiri et al.12 Kar et al.13

Now-a-days many methods are available for solving lin-
ear differential equations. Each method has advantages
and disadvantages. The well-known analytical methods
like Laplace, Fourier, Hankel transforms, separation of
variables, Greens’ function etc. are not always useful for
numerical calculations, as some problems with numeri-
cal convergence of series occurs, and more over shape

J. Comput. Theor. Nanosci. 2014, Vol. 12, No. 11 1546-1955/2014/12/001/006 doi:10.1166/jctn.2014.4086 1


