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Numerical Simulation of Energy Balance in Argon-Helium Mixed Gas Tungsten Arc
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High temperature arc plasma produced by employing Gas Tungsten Arc (GTA) is highly controllable, since it is stabilized
with a shielding gas. Additionally, GTA requires low cost for equipment investment. Therefore, it is widely utilized as a heat
source for material processing such as melting, cutting and welding, or decomposition and detoxification of toxic waste.
Energy source properties of GTA strongly depend on the physical properties of the shielding gas. For instance, helium (He)
gas or admixture of He gas with argon gas is employed as the shielding gas for conditions requiring high productivity in GTA
welding process. Since He has low electrical conductivity especially in low temperature range due to high ionization potential,
the current channel in He arc plasma is constricted near the arc axis. Consequently, the enhanced heat input intensity into a
base material by the constriction increases weld depth and, thus, leads to the high productivity. However, the effect of the
admixture on the heat input characteristics to the base metal is still not clear. In this paper, energy source properties of Ar-He
GTA are predicted. The properties of arc plasma and the heat input intensity into a water-cooled copper anode are numerically

analyzed.
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Fig.1 Schematic illustration of simulation domain.
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Fig.2 Dependence of thermal conductivity on temperature for each

mixing ratio.
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Fig.4 Two-dimensional distributions of temperature and fluid flow
velocity for pure Ar.
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Fig.5 Two-dimensional distributions of temperature and fluid flow
velocity for 20%Ar-80%He.
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Fig.6  Two-dimensional distributions of temperature and fluid flow
velocity for pure He.
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Fig.7 Radial distributions of current density on anode surface.
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Fig.8 Radial distributions of heat intensity on anode surface.
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