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Numerical simulation of electromagnetic field in
vacuum arc remelting process
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(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: 3-D numerical simulations of electromagnetic field during vacuum arc remelting (VAR) were made by ANSY'S
software to calculate the remelting current and magnetic field, and the stirring magnetic field on the magnetic force was
analyzed. The results show that current flows down crucible wall and turns transversely via the surface of the ingot,
where the currents are the largest in the horizontal direction. Magnetic field induced by remelting current is almost the
same at the ingot surface, but decreases at the bottom of the ingot during the remelting process. Magnetic flux and the
power loss induced by stirring coils increase with the current frequency increasing. The Lorentz force with stirring coils
can circumrotate at the ingot surface.
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Fig.1 Schematic diagram of VAR model
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Table 1 Parameters in VAR process

Height of Diameter of Height of

Diameter of

electrode/ electrode/ crucible/ thickness of  crucible/ 0.16 m (
mm mm mm crucible/mm mm 3(a))
2 000 280 1 600 360
2500
—— Leaving current density
2 2000k =7 Wall current density -
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Fig.3 Magnetic flux distribution at different time: (a) On

ingot surface; (b) Along ingot axis
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Fig.4 Magnetic flux nephogram at different frequency: (a) 5 Hz; (b)10 Hz; (¢)20 Hz; (d) 30 Hz
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Fig.5 Relationship between power loss and current frequency
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