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Numerical simulation of transient temperature field on metal
material induced by pulse laser irradiation

PEI Xu WU Jian-hua
( Jiangsu Province Key Laboratory of Digital Manufacturing Technology Huaiyin Institute of Technology Huai’ an 223003 China)

Abstract: In order to study the temperature field on metal material induced by pulse laser irradiation the finite element
simulation software was introduced to simulate the process of laser irradiation. The material surface and internal changes of the
transient temperature field was obtained. The results show that the time of hot effect is very short in the laser irradiation process
and the heat affected zone is limited to material surface of laser irradiation area.
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Table 1 ~ The parameters of aluminum metal
heat capacity melting point heat of fusion density vaporizing thermal conductivity
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Fig.1 Laser energy distribution on the metal sheet Fig.2 Temperature distribution after loading
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Fig.3 Temperature change of the laser flare center on the material surface and the spots at different distance below the laser flare center
a—laser flare center b—0.2mm to the center ¢—0.5mm to the center d—0.8mm to the center
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Fig.4 Temperature distributions on the material surface and down below the surface after 10 ~7s

a—material surface b—1 x 10 ~°m to the surface c¢—1.5 x10 ~°m to the surface d—2 x10 ~°m to the surface
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Fig.5 Temperature distributions on the material surface and down below the surface before 10 ~7s
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Fig.6 Temperature distributions of the laser flare center and the spots at different distance from the center in the vertical direction after 10 ~7s
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Fig.7 Temperature distributions of the laser flare center and the spots at different distance from the center in the vertical direction before 10 ~7s
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