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Abstract

Numerical simulation of nonlinear path laser welding is carried out by using Fluent software. By
improving the heat source model of rotating Gaussian surface body, the distance of longitudinal
movement of the heat source is set as a function of time, and the movement of the heat source is
realized. The distance of lateral movement of the heat source is set as the amplitude. The heat
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source swings to complete the numerical simulation of the nonlinear path laser welding process.
In this paper, the UDF is compiled by C language, and the heat source model of the rotating Gaus-
sian surface body with the sine function as the moving path of the laser beam is established, and
the numerical simulation of the temperature field and flow field of the laser welding with the non-
linear path is realized by Fluent software.
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Figure 1. Schematic diagram of the moving trajectory of the heat
source model of the sine-modified moving Gaussian surface body
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Figure 2. Eddy current flow state of molten pool at t = 0.5 s and changes of molten pool temperature and flow rate during
the whole welding process
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Figure 3. The shape of the molten pool at t = 0.5 s and the changes of the static pressure on
the top and bottom surfaces of the molten pool during the whole welding process
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