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GENERALIZED MAGNETO-THERMOELASTIC COUPLED
PHENOMENON IN A ROTATING INFINITE CYLINDER

"HE Tian-hu , GUAN Ming-zhi

(School of Science, Lanzhou University of Technology, Lanzhou, Gansu 730050, China)

Abstract: Based on the theories of Lord and Shulman(L-S)and Green and Lindsay (G-L), the generalized
magneto-thermoelastic coupled phenomenon in an infinite cylinder subjected to a thermal shock was investigated.
Maxwell equations were obtained and the magneto-thermoelastic coupled governing equations of both L-S type
and G-L type were established. The problem was solved by means of Laplace transformation and numerical
Laplace inversion. The distributions of temperature, stress, displacement, induced magnetic field as well as
induced electric field were illustrated graphically. The heat wave effect and electromagneto-thermoelastic coupled
effects were observed. The rotation significantly increased the magnitude of the real part of displacement, stress,
induced magnetic field and induced electric field, but had no effects on the temperature.

Key words: generalized thermoelastic theory; electromagneto-thermoelastic coupled; Laplace’s transformation;

cylinder; rotation effect; Bessel function
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