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A PROBLEM OF GENERALIZED MAGNETOTHERMO-
ELASTICITY FOR AN INFINITELY LONG,

PERFECTLY CONDUCTING CYLINDER

Abo-el-nour N. Abd-alla and Ibrahim Abbas
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Sohag, Egypt

This article concerns the investigation of the stress, temperature, and magnetic ®eld in a
transversely isotropic, elastic cylinder of in®nite length and perfectly conducting ma-
terial placed in a primary constant magnetic ®eld when the curved surface of the cy-
linder is subjected to periodic loading. The analysis encompasses Lord and Shulman and
Green and Lindsay theories of generalized thermoelasticity to account for the ®nite
velocity of heat equation. The analysis of the numerical results for stress, temperature,
and numerical values of the perturbed magnetic ®eld in the free space is carried out at
various points of the cylindrical medium. It is found that the eÄect of the applied
magnetic ®eld is an increase in the elastic wave velocity or, in other words, the increase
of the solidity of the body. Furthermore, it has been shown graphically that the stress
and perturbed magnetic ®eld are modi®ed due to the thermal relaxation time eÄect. In
the absence of the magnetic ®eld or relaxation times, our results reduce to those of
generalized thermoelasticity and classical dynamical thermoelasticity, respectively.

The problem of interaction between the elastic or thermoelastic ®eld and the elec-
tromagnetic ®eld has been a research topic for a number of investigations in recent
years because of its utilitarian aspects in various branches of science and technology,
like geophysics for understanding the eÄect of the Earth’s magnetic ®eld on seismic
waves, damping of acoustic waves in a magnetic ®eld, emissions of electromagnetic
radiations from nuclear devices, development of a highly sensitive superconducting
magnetometer, electrical power engineering, optics, and plasma physics. Among
such investigations, the problems of propagation of plane waves in a thermoelastic
solid in the presence of a steady magnetic ®eld have been considered by Wilson [1],
Purushothama [2], Paria [3], Chaudhuri [4], and Nowacki [5] in the absence of
coupling between temperature and strain ®elds. The problems were extended by
Maruszewski [6], Massalas et al. [7], and Misra et al. [8] by taking into account the
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