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Numerical simulation of arc plasma fluid field in
VAR process for titanium alloy
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Abstract: A numerical simulation of arc region fluid field was done by ANSYS finite element analytical software during
vacuum are remelting process, which is on the basis of magnetohydrodynamics theory. The results show that the
maximum temperature of remelting arc is located on the surface of anode molten pool. The pressure increases with radial
distance near anode molten pool surface, but it decreases when radial distance increases near remelting electrode surface.
The flow velocity of fluid decreases when the arc length decreases, and the flow region also decreases and moves closer
to the crucible wall. The remelting arc length should be controlled between 25 and 40 mm in the event that the electrode
diameter is 280 mm and the arc voltage is 30 V.
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Fig.2 Mesh of electric arc model
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Fig.4 Velocity vector distribution of arc region with voltage
0of 30 V and arc length of 5 cm (m/s)
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Fig.3 Temperature distribution of arc region with voltage of

30V and arc length of 5 cm (K)
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Fig.5 Pressure distribution of arc region with voltage of 30 V

and arc length of 5 cm (Pa)
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Fig.6 Radial pressure distribution of arc region with different

axial distances
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