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Numerical analysis model for weld pool behavior in
GMAW based on FLOW -3D software
XU Guoxiang', QIAN Hongwei', ZHU Jie', HU Qingxian', CHO Jungho®, SUN Jinbake’

(1. Jiangsu Provincial Key Laboratory for Advanced Welding Technology, Jiangsu University of Science and Technology, Zhenjiang 212100, China)
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Abstract ; Based on FLOW - 3D software, a three dimensional numerical analysis model for heat transfer and flu-
id flow in GMAW is developed. Both arc heat input and arc pressure are described using the double elliptic dis-
tribution modes. Droplet transfer is depicted through a mass and momentum source term of liquid metal with high
temperature. And, the major forces exerting on liquid metal pool are taken into account, including arc plasma
shear stress, electromagnetic force, gravity, buoyancy force and so on. Using the built model, the temperature
fields and fluid flows within weld pool in GMAW are calculated. The research results show that, due to effect of
droplet impingement, the weld pool is always in the stage of oscillation, which cannot reach the real quasi —
steady state. Meanwhile, the model can simulate the spatter phenomenon in welding and is able to describe the
welding physical process, thus providing powerful support for deeply understanding the internal mechanism.
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