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Modeling and Simulation of Laser Welding for Aluminium Alloy
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Abstract: The distribution of the temperature field during laser welding based on aluminium alloy 3A21 was
dynamically simulated by FEA software-ANSYS. In view of the highly non-linear characters of laser welding, a travel heat
source combining with the body loads was built by analyzing the thermal physical parameters of material, such as latent
heat of fusion, thermal conduction,convection and radiation. The results show that the temperature gradient of laser
welding is larger, and HAZ is smaller than others. The temperature curves in the temperature fields rise and decline
exponentiall, and the temperature in weld and near weld changes rapidly. The simulation results of width in the weld is in
line with the experimental results, which verify the applicability of the model established by moving heat source during the
laser welding based on aluminum alloy sheet applying to the temperature field simulation, and to a certain extent, the
forming mechanism of the laser welding is revealed.
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Fig.1 Schematic diagram of laser welding
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Fig.2 Temperature distribution of work pieces at different times
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Fig.3 Isotherm line of work pieces at different times

) 5 - 15 5

o 5 , M4 A S A B
Figd4 Simulation and experiment points in aluminium alloy sheet
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Fig.5 Thermal cycle curves of A,B,C point in experiment
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