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Numerical Simulation of Temperature Field in the Twe-layered
Shell Irradiated by the Intensive Laser Beam

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

Abstract: The temperature field distribution in the twe-layered shell is simulated numerically by using the finie element method.
The influence of material properties of the outer shell on the temperature rise in the inner shell is analyzed under a given laser power. The
results indicate that the difference of materia properties of the outer shell in specfic, themal conductivity as well as its thickness can
greatly change the temperature of the inner shell. The thermal wastage in the inner shell between the inner and outer shell are investigat-
ed in the process of computation. Mareover, the effect of temperature- depending material properties of the mner shell on its temperature
rise is presented. And some significant conclusions are reached by comparing wih the temperature field digribution of the one-layered
shell irradiated by the intensive laser beam.
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Fig. 1 Twe- layered shell irradiated by laser beam
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Fig. 4 Temperature variation vs thickness in the center of
the laser irradiated area at various themal conductivity
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Fig.3  Element mesh of the laser irradiated
area and transiional area
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Fig.5 Temperature variation vs thickness in the
center of the laser irradiated area at various specific
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Fig. 6 Temperature variation vs specific in the center
of the laser irradiated area at various themmal conductiv ity
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Fig.7 Temperature variation vs time in the center of
the laser irradiated area at various thermal conductivity
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Fig.8 Temperature variation vs angle near
laser spot at various thermal conductivity
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Tab. 1 Themal conductivity and specific heat varying with temperature
(C) 25 100 200 300 400
(W/(m* K)) 117. 6 121. 8 126 130.2 134.4
(kI (kg * K)) 882 924 1008 1050 1092
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