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Thermal-mechanical effects on rotating internally pressured
cylindrical shell irradiated by laser beam

DING Sheng', WANG Jian-guo'*, LIU Feng', SHU Qing-bang', WANG Yu-heng'
(1. Northwest Institute of Nuclear Technology, P.O. Box 69-12, Xi’an 710024, China;

2. Institute of Microwave and Optical Communication, Xi’an Jiaotong University , Xi’an 710049, China)

Abstract; The thermal-mechanical effects on rotating internally pressured cylindrical shell irradiated by the laser beam have
been calculated by using finite element method, and the physical parameters are obtained, such as temperature, stress, strain, and
displacement of the shell wall. The double time step method, which includes one main time step and many sub time steps, is pres-
ented. This method can overcome the difficulty in the numerical calculation of the moving heat-flux loads. Some examples indicate
that the double time step method can improve the calculation precision and efficiency. The numerical results show that the damage-
threshold time of rotating internally pressured cylindrical shell depends closely on the rotating frequency and the power density of
the laser beam, and the cracked point occurs first in the initial laser-hit region.
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