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Effect of the Melting Rate on the Solidification Rate in the ESR Process

Synopsis :

Ju CHOI, Renpei YODA and Sang Hee SUH

This study was undertaken to investigate the effect of the melting rate on the solidification rate of ingot
in the electroslag remelting process. Structural steel, SS41, was remelted in a copper mold of 85 mm in
diameter. The average melting rate was varied from 310 g/min to 480 g/min. Iron sulfide powders
were added into the molten metal at predetermined time intervals to determine positions of solidification
fronts. Rising rate of solidification fronts Vi were calculated from the volume increase in the solidifica-

tion front region.

The rising rates Vi were almost the same as the melting rates. The local solidification rate increases
linearly with the melting rate in the range of low melting rate. As the melting rate enters the range of
high melting rate, the local solidification rate approaches to a constant value.
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Table 1. Electroslag remelting conditions. 20
- £ - Vi
Current (A) Voltage (V) Average ° E B VM Ingot No.1
Ingot No. melting rate @ E\ L oVl
Bottom Top Bottom Top (g/min) ‘é’ €
1 1200 1000 34 28 310 o
2 1400 1200 40 34 360 £ =
3 1600 1400 42 38 480 K. -
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Fig. 3. Variation of the melting rate Vs and

the rising rate of solidification front Vy during
remelting of the ingot No. 2.
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Photo. 1. Sulphur print of the ingot No. 3. £
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Fig. 5. Correlation of the melting rate Vys with
rising rate of solidification front V.
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Fig. 6. Approximation of the angle § between
the solidification front and the ingot axis by the
angle @'.
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Photo. 2. Sulpbur print of the ingot melted
at 5.6 mm/ min.
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Fig. 7. Approxirhate correlation of the pool
depth with the melting rate.
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Fig. 8. Correlation of the melting rate Vy, with
the local solidification rate Vg.
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