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Numerical Simulation of the Temperature Field in the Thin
Shell Irradiated by Mobile Laser Beam

WU Fei ZHOU Jian-ping LEI Yong-jun
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The temperature distribution of the cylindrical shell irradiated by mobile laser beam is studied. Based on the method of
Fourier series expansions an analytical solution of the temperature field is deduced for the thin cylindrical shell irradiated by intensive
laser beam in four different motion modes and programs are coded for computation. Numerical simulation results of this method are
identical with those of finite element method. Finally we analyze the effect of the rotating angular velocity and moving velocity on its
temperature field under laser irradiation. The conclusion is drawn that temperature rise is most prominent in the case of periodic
irradiation. Numerical results provide evidence for the laser resistant radiation of missiles in theory.
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Tab.1 Temperature rise vs time in the center of area irradiated by rotary laser beam w =7/3
t=0.1s t=0.2s t=0.3s t=0.4s t=0.5s
34.65C 61.68°C 80.60°C 92.75°C 100.03°C
34.53C 61.31°C 80.34C 92.58°C 100.02C
2
Tab.2 Temperature rise vs time in the center of area irradiated by laser beam without rotation
t=0.1s t=0.2s t=0.3s t=0.4s t=0.5s
37.11C 70.42°C 101.89C 131.29C 158.88°C
37.42°C 70.91°C 102.35C 131.67C 159.16C
3
500mm
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Fig.3 Temperature variation vs time in the Fig.4 Temperature variation vs time in the
observing point in unilaterally moving mode observing point in unilaterally rotary mode
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