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Abstract; Taking the free-burning Keyhole-TIG arc as a research object, a two-dimensional axisymmetric model
unifying arc-tungsten-anode was established. The steady-state Keyhole-TIG arc with a welding current of 520 A was
simulated by a Fluent software to obtain physical variables such as temperature, speed, pressure, and current
density of the arc and their distribution. The results showed that( a)the maximum temperature of the arc under the

tungsten electrode was up to 36 000 K; (b) the arc exhibited a strong cathode jet, and the formation of keyholes
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was traced largely to dynamic pressure generated by the high-speed plasma; (c¢) no obvious high-pressure area
formed near the anode surface because the keyhole acted as pressure relief; (d) most of the current flowed from the
upper surface of the anode workpiece to the tungsten electrode, and as little as 19% of the current entered through

the keyholes; and (e) the heat the arc transferred into the keyhole accounted for 17% of the total heat, and the

remainder entered through the upper surface of anode.
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