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Analysis of temperature field of laser irradiated optical window

YI Quan,DAI Yan-bin, YANG Jian-chang, ZHANG Yu-hang
( Department of Weapons and Control, Army Academy of Armored Forces, Beijing 100072, China)

Abstract : In order to accurately understand the physical effects caused by laser irradiation window materials,a three-
dimensional heat conduction model with heat exchange between the surface of the material and the air is estab-
lished. By using the integral transformation method to calculate ,the analytical expression of the temperature field is ob-
tained. The temperature fields of three commonly used optical window materials are calculated and simulated ,and the
influence of laser parameters and material parameters on the temperature field is theoretically analyzed,and the differ-
ence in temperature rise under adiabatic and heat transfer conditions is compared. The results show that increasing the
radiation power and reducing the spot radius are beneficial to increase the center temperature ;the temperature rise of
the material is negatively related to density,specific heat capacity and reflectivity ,and positively related to the absorp-
tion coefficient. The proposed heat conduction model with the boundary heat exchange solves the problem that the adi-
abatic model cannot calculate the equilibrium temperature and reflect the temperature distribution trend of the main
optical axis.
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Fig 1 Schematic diagram of physical model
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Tab. 1 Thermophysical parameters of several window materials
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Fig. 2 K9 glass irradiated surface temperature field

distribution and isotherms
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density under different parameters
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