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Numerical simulation of profiles of potential,current density and electromagnetic
force in GTAW-arc
DU Hua-yun',FAN Ding?, WANG Wen-xian', WEI Ying-hui', XU Bing-she'

(1.College of Materials Science and Engineering, Taiyuan Univ. of tech.,Taiyuan 030024, China;2.State Key
Laboratory of Gansu New Non-ferrous Metal Materials, Lanzhou University of Technology,Lanzhou 730050, China)

Abstract ; In this work, a steady two-dimensional(2D) axisymmetric free burning GTAW arc model has been developed .On the base of
investigated velocity and temperature profiles of the arc,the distribution of potential,current density and electromagnetic force has
been simulated through the theory of electromagnetism.The control equations was solved using a general thermofluid-mechanics
software , PHOENICS ,which is based on the SAMPLE algorithm.The simulated results of this work are in good agreement with
classical theory and calculated results by others.
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Fig.1 Domain of free burning arc in 2D
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Fig.2 Distribution of arc potential
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Fig.3 Distribution of self-induced magnetic field
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Fig.4 Distribution of radial current density
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Fig.5 Distribution of axial current density
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Fig.6 Arc isometry to current density graph when /=200 A
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Fig.7 Distribution of axial electromagnetic force
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Tab.1 Dementions in different welding parameters
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