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Effects of Rotation and Electro-magnetic Stirring on Penetration of

Hollow Ingots in ESR Core Remelting Process

Yasuo KonNDO, Hideyo KODAMA, Kimihiko AKAHORI and Eisuke NIIYAMA

Synopsis:

The ESR core remelting process has been attractive for manufacturing of large monoblock ingots or com-

posite ingots, but it has not been put into a practical use.

tion depth of a shell was not uniform.

The reason may be that the peripheral penetra-

In this paper, to overcome this problem, effects of shell rotation and electro-magnetic stirring on the
shell penetration were studied. The results were as follows.
(1) The periphral penetration depth was made much uniform by applying shell rotation or magnetic stir-

ring.

(2) Under the same remelting conditions, the penetration depth became smaller by applying rotation or

magnetic stirring.

(3) Rotation or magnetic stirring resulted in increase of the electrode melting rate.
(4) By applying the phenomena described in (3) and by combining the shell rotation speed appropriately,
the shell penetration depth was made almost uniform both along the peripheral direction and longitudinal

direction.
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Photo. 1. Shell penetration obtained by prelimi-
nary experiment.
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Fig. 1. Outline of experimental apparatus.
Table 1. Experimental conditions.
Shell SFA5S, SS41*, $140 mm X $57 mm X 400 mmi
Electrode SFA55, SK3*, ¢30 mmX 1 250 mml
Current 900A, 1200 A
Voltage 30V
Slag 40% CaF32-30% Al203-30% Ca0, 400 g
Preheating of shell None (R.T.)
. . 0, 10, 20, 30, 40 rpm (constant)

Shell rotation (N) 0~ 10— 20 — 30 rpm (combined)
Exciting current of coil AC250A

* Used in experiment of combined shell rotational speed and EMS.
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Photo. 2. Macrostructure of ESR core remelting ingots.
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Fig. 2. Schematic illustration of shell penetration.
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Fig. 3. Effect of shell rotation on mean penetra-
tion depth §.
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Fig. 4. Effect of shell rotation on difference of
penetration depth A¢.
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Fig. 5. Effect of shell rotation on voltage ripple.
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Fig. 6. Effect of shell rotational speed N on
liquid drop formation rate.
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Fig. 7. Effect of shell rotational speed N on melt-
ing rate of electrode.
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