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Theoretical Analysis of Electromagnetically Driven Flows in
Continuous Casting and Model Experiment

Shigeo AsAl, Nobuyuki Nisuio, and Iwae MUCHI

- Synopsis: : S —
In order to decrease center segregation together with center porosity, electromagnetic stirring has been
applied to continuous casting of billets, blooms and slabs. As well known, however, the violent agita-
tion in the pool is powerful to prevent center segregation, but promotes the formation of white band.
To tackle this problem, the laminar and turbulent electromagnetically driven flows in the pool are
theoretically analyzed. Especially focusing on the effect of the electromagnetically driven reverse-turn
flows on the structure, the solidification experiments are conducted by use of the Sn-109%; Pb alloy.
Theoretical equation of the maximum velocity appearing at every half period for the reverse-turn

flow is given as follows :

Imax=ka(0w/p) V4V %[ p-B(1—e=12/0), G=ks\/op/{c/t)"/*B}

where, B : magnetic current density, kg, k3 :

constants, x, : half thickness of slab, p : magnetic permea-

bility, p : density, ¢ : electric conductivity, f : cycle of reverse-turn flow.
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Fig. 1. Schematic view of modeling for slab,
bloom and billet type continuous casters.
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Fig. 9. Effect of frequency of reverse-turn flow
on the maximum fluid flow at solidifica-

tion front.
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Fig. 10. Effect of frequency of reverse-turn flow
on the ratio-of equi-axed crystal zone.
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