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Simulation of MIG arc based on metal vapor and external magnetic field

FU Yu, HAN Shaohua, XUE Dingqi
(School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract In the process of MIG welding, the high temperature of the arc causes the welding wire to partially evaporate to form
metal vapor. This paper simulated the MIG arc considering the metal vapor and the external longitudinal magnetic field based on
magnetohydrodynamics. The results show that the metal vapor changes the temperature distribution and temperature gradient of
the arc, and the peak temperature decreases by up to 23.6%. When the intensity of the applied longitudinal magnetic field
increases by 0.01 T, the coverage radius of the metal vapor on the surface of the workpiece decreases by about 12.9%. The

external magnetic field can influence the distribution of iron vapor, the main component in the welding fume of low carbon steel.
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Fig.1 Schematic diagram of calculation model (mm)
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Fig.2 Influences of metal vapor and external magnetic field on
arc temperature field
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Fig.3 Comparison of simulation and experimental result
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Fig.4 Influences of an external longitudinal magnetic field on

distribution of metal vapor
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Fig.5 Influence of an external longitudinal magnetic field on

coverage of metal vapor
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