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Inclusion Separation from Molten Steel in Tundish with Rotating Electromagnetic Field
Yuji M1, Hidenari Kitaoka, Nagayasu Bessno, Toshikazu Sakuraya, Shigeru Ocura and Masaaki Kuca

Synopsis : A new process was devised for promoting inclusion separation from the molten steel in the tundish. The process utilizes
electromagnetic force to rotate molten steel in a cylindrical tundish. The centrifugal force caused by the rotational flow
promotes separation of inclusions. This tundish is referred to as the Centrifugal Flow Tundish (the CF tundish).

Industrial plant tests carried out at Chiba works showed that the CF tundish has an excellent deoxidation perfor-
mance estimated at 0.17-0.25 min~! as deoxidation rate constant.

The mechanism of inclusion separation in the CF tundish is also discussed. Centripetal force and large turbulence
energy caused by rotational flow accelerate inclusion separation. Furthermore, residence time distribution of molten
steel in a tundish is improved and it promotes slag removal during ladle exchange.

This process is successfully used in commercial production of stainless steel slabs with high quarity.

Key words : molten steel ; continuous casting ; non-metallic inclusion ; deoxidation ; electromagnetic field ; tundish ; separation.
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Fig. 1. Concept of the Centrifugal Flow Tundish.

Electromagnetic stirrer

Fig. 2. Equipment of the Centrifugal Flow Tundish
in Continuous Casting.
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Table 1. Experimental conditions.

Capacity of tundish (ton) 10
Ladle capacity (ton) 100
Feeding rate (ton/min) 1.5
Rotational speed (rpm) 40-50

Table 2. Chemical compositions of molten steel.
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Fig. 3. Comparison of oxygen content between with
rotation and without rotation.
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Fig. 4. Comparison of specific oxide area by the EB
method.
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Fig. 5. Comparison of total oxygen contents of cast slabs between with rotation and without rotation.
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Fig. 6. Total oxygen content of slabs by using of CF
tundish and conventional tundish.
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Fig. 7. Method of Cu and BaO tracer experiments.
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Fig. 8. Measurement of amount of slag flowed out
from rotation chamber.
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Table 3. Calculated deoxidation rate constant.

Total oxygen  Total oxygen

content in ladle content in tundish k [whole tundish] k1 [Rotation

k2 [Rectungular

= -1 4 et
Al=0.02% (ppm) (ppm) (min™") chamber] (min-1) chamber] {min™')
Without rotation 68 53 0.02 0.02 0.02
With rotation 68 28 0.25 0.74 0.02
(Ofree=15 ppm)
Al=0.07%
Without rotation 31 28 0.02 0.02 0.02
With rotation 68 16 0.17 0.51 0.02

(Ofree=6 ppm)
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