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Analysis of TIG Arc Behavior Under the Effect of Magnetic Field

ZHANG Xiaohong' SI Zhongqi’ FAN Yifei' WEN Yuanhua' ZHANG Wanchun'
(1 Sichuan Aerospace Changzheng Equipment Manufacturing Co. Ltd. ,Chengdu 610100)
(2 Department of Automotive Engineering, Chengdu Aeronautic Polytechnic,Chengdu 610100)

Abstract Based on the theory of magnetohydrodynamics, the mathematical models of different current densities
for TIG (tungsten inert gas) arc with external longitudinal magnetic field were established in the rotating cylindrical
coordinate system. The flow field and electromagnetic field were coupled by fluent user—defined function, and the results
show that the temperature field of TIG arc under longitudinal magnetic field presents the shape of hollow bell, and the
distribution is bimodal, but a zone of low temperature occurs near the anode. With the increasing of current density, zone
of "low temperature cavity" becomes larger near the anode surface. In addition, effect of longitudinal magnetic field on

the pressure of anode surface is also distributed in double peak, and the peak pressure decreases by about 70% compared

with that without magnetic field. And the dropping become sharper with the increasing of current density.
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Fig. 1 Schematic diagram of mathematical and mesh model of

TIG arc
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Tab.1 Boundary conditions of TIG arc

BRLE wmes™! v/mes! TIK ¢
AB 0 w/ar=0  aT/ar=0 d¢/ar =0
BC du/ar=0 v/ Ir=0 6000 0
CD au/dr=0 v/ Ir=0 1000 dp/dr=0
DE Uy, 0 1000 dp/ar =10
EF 0 0 1000 dp/0r=0
FG 0 0 1000 dp/dr =0
GA 0 0 3000 -0 (0p/dz) = %
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Fig. 2 Temperature field of TIG arc under different current and magnetic intensities
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Fig. 3 The motion of plasma under the applied longitudinal

magnetic field
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