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RESEARCH ON GENERALIZED THERMOELASTIC PROBLEMS OF A
SOLID CYLINDER SUBJECTED TO THERMAL SHOCK Y

Wang Yingze*?) Zhang Xiaobing? Song Xinnan*

*(Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)
t(Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract Based on the L-S generalized thermoelasticity, one dimensional problem of a solid cylinder subjected
thermal shock is studied. In accordance with the transient behaviors of thermal shock, the approximate short-
time analytical solutions of the temperature, displacement and stresses are obtained via the Laplace transform
and inverse transform. Numerical simulation is conducted for an isotropic solid cylinder, and the distribution of
each physical field including the temperature, radial displacement, radial stress, hoop stress and axial stress are
obtained, and the influence of the delay and the coupling effects on these distributions are also obtained. The
results show that the thermal disturbance propagates forwards with two different velocities when the effects of
the delay and coupling are considered, and these effects have influences on the time of each physical field began

to establish, the intervals of two jumps and the peak values of jumps.

Key words thermal shock, L-S generalized thermoelasticity, coupling effect, delay effect, analytical solution
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