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Effect of Multiple Factors on Droplets During Electroslag
Remelting Process
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Abstract: Magnet-hydr-dynamics ( MHD) module loading current and voltage coupled with a
VOF (volume of fluid) model for the phases (i.e., steel and slag) distribution have been
employed to investigate the formation of droplet during electroslag remelting. The results indicate
that the amount of droplets increase with the increasing of filling ratio and the dimension of
droplets increase with the increasing of electrode tip angle and interfacial tension. However, the
amount and dimension of droplets decrease with the increasing of input current. Some large
droplets could be tore into pieces by various forces including electromagnetic force, gravity,
buoyancy and so on. In addition, multiple unsymmetrical eddies exist due to stochastic droplet
dripping and uneven thermal field distribution.
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Fig. 1 Sketch of geometry model
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Fig. 2 Appearance of droplet varies with different
filling ratio
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Fig. 3 Droplet appearance of electrode tip
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Fig. 4 Relationship between filling ratio and average
diameter of droplet
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Fig. 5 Velocity distribution of slag pool with filling ratio
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Fig. 6 Formation and detachment of droplet for small
filling ratio
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Fig. 7 Relationship between electrode tip and
droplet size
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Fig. 8 Velocity distribution of liquid slag for different
electrode tip angle
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Fig. 9 Relationship between interface tension and
droplet diameter
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Fig. 10 Relationship between current and droplet
diameter
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Fig. 11 Current density distribution under different
current condition
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