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PREFACE
“Coupled dynamical theory of thermoelasticity” deals with the ther-

ce and engineering and during last few decades, it has progressed extensively
h several research works carried out in this area and by applying the princi-

atical concepts and language. The process of developing a mathematical
 termed mathematical modeling. Mathematical models are of great impor-
 several areas like physics, biology, meteorology, computer science etc. The
_l brings a light on different models of thermoelasticity and is aimed at
s mathematical models of the various unsolved problems of wave prop-
s elastic and magneto-thermo-elastic solids. The advanced

between thermal and mechanical fields.
etic field has also been been considered and




‘The first section is concerned with the boundary integ_ral equation formulaty,
for the solutions of equations under fractional order thermoelasticity in a three &
mensional Euclidean space. A mixed type initial boundary value problem is assume
and the fundamental solutions of the corresponding coupled differential equations
are obtained in the Laplace transform domain. Morever one reciprocal relation s
established and the boundary integral equations are formulated on the basis of oz
fundamental solutions. The formulation is illustrated with a suitable example.

The second section of this chapeter presents an investigation on the propags
tion of harmonic plane wave propagating with assigned frequency by mplmm

the thermoelasticity theory based on fractional order heat conduction law where the

fractional order parameter a satisfies (0 < a < 1). After formulating the prohlll
the exact dispersion relation solutions for the plane wave are determined anahyt

cally. Asymptotic expressions of different characterization of the longitudinal wave
mwﬂwedbymadamgmspeudmmewform&eqmqmdh-ﬁ*
quency values. Ademﬂedmmmpmmdmmgm@tmee&mmdw |
order parameter, a on the nature of the wave. We consider the case of longitudis®
wave which is coupled with the thermal field and we ignore the transverse wave &
it s abserved to be independent to the thermal field, mmmuﬂ'
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third chapter provides an attempt to derive a model of thermoelasticity by

ng the methodology of memory dependent time derivatives. Specially, a new

uous line heat source. Both Laplace and Hankel transform method have been
ed for the solution of the problem. Analytical results for the distributions
ent fields like temperature, displacement and stresses inside the medium

derived. The problem is illustrated by computing the numerical values

no v dependent derivative thermoelastic model. The effects in the behavior
srature, displacement and stresses are analyzed with the help of numerical
Some comparisons have been made through the numerical results to estimate
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coupled with the thermal field and represents the longitudinal vy,

‘the second system represents transverse wave that is uncoupled with g,
Illd Both waves are ohserved to be affected with the magnetic fiey

: i expansions of dispersion relation solutions and various components

s like, phase velocity, gpecific loss and penetration depth are derived f

high and low frequency values. Analytical results are verified with the numerigy
results for the limiting behavior of longitudinal and transverse waves. The resuls
of present study are compared with the corresponding results of thermoelastic cas
and a detailed analysis of the effects of presence of the magnetic field under ths
theory has been presented.

The second section of the fourth chapter is related with the propagation o
electro-magneto-thermoelastic plane waves of assigned frequency in a homogeneos
isotropic and finitely conducting elastic medium permeated by a primary unifors
external magnetic field when we formulate our problem under the theory of Gree
and Naghdi of type-1I1 (GN-IIT) to account for the interactions between the elastic.
thermal as well as magnetic fields. A general dispersion relation for coupled waves &
deduced to ascertain the nature of waves propagating through the medium. Pertur 5
bation technique has been employed to obtain the solution of dispersion relation j_:;_,-?s'

small thermoelastic coupling parameter and identify three different types of wave '
We specially analyze the nature of the wave components like, phase velocity, specii
_ mwl’mtrstimdapthofullthreemodesdmm We attempt to comput®
~ these wave components numaricaaly to observe their variations with &m 11#




of waves propagating inside the medium and the effects of the phase-lag

. The presence of magnetic field has been highlighted. Numerical results




