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ELECTROMAGNETO-THERMOELASTIC WAVES WITH TWO
RELAXATION TIMES IN A PERFECTLY CONDUCTING MEDIUM !

Song Yagin®  Zhang Yuanchong®  Lu Bingheng'
[ Department of Enginesring Mechanics, Xi'mm JMaotong Undversity, Xi%an 710049, Chinag)

7(1‘)&;&:-&:1&”. af Mechanimi Enginesring, Xi'an Jizotong Undversity, Xi'an T1I0049, China)

Abstract The main object of this paper is to give a method for twosdimensional coupled dectromagneto-
thermoelastic problan under generalized thermoclasticity with relaxation times in a perfectly conducting medinm.

The model of the two-dimmsional equations of electromagneto-thermoelastic with two relaxation times in
a pafectly conducting medinm is established] firstly. Then the potential functions are introduced to make the
problan transform into three coupled partial diffevential equations. The joint Laplace (for ime variable) and
Fourier {for one space variable) transform methods are used to obtain the exact expressions for field quantities
in transform domain. Using the series expansion method and inverse Laplace fransform the solutions of the
problan valid in small time range are given. The resulting formulations are applied to a half space subjected to
a thermal shock at the boundary. The velocities of electramagneto-thermalelastic wave, dilatational wave and
transverse wave are given. The graphs of field quantifies distributions are given using numerical caleulation.
Also the effects of relaxation times and magnetic field on the distribution of field quantities can be observexd.
The conclusion agrees with that obtained hefore.

Incressing attention has been devoted to the interaction between electromagnetic field and strain field in a
thermoelastic solid due to its many applications in the fields of geophysics, plasma physics, and related topics.
Especially, study of the problem of generalized coupled electomagneto-thermoelastic in microscale domain is
very important due to the rapid development of microelectromechanical system (MEMS). So this work has some

value in the theoretical analysis and optimization design of the microscale deviee.

Key words  GL theory, electromagneto-thermoelasticity waves, potential function, Laplace and Fourier

transform, sevies expansion
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