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Molten Steel Flow Control Technology for Decreasing Slab Defects
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Abstract:

In order to suppress the defects entrapped on the solidified shell in the continuous casting mold under high molten
steel throughput conditions, momentum of the molten steel in a mold with two static magnetic fields in the Flow
Control Mold (FC mold) was investigated to evaluate the effects of the electromagnetic brake on the distribution of
defects and an unbalanced flow behavior. The main results are summarized as follows:

(1) The measured value of the effect of the electromagnetic brake on decreasing molten steel momentum was
consistent with the calculated value. Molten steel momentum could be reduced by more than 50% when the Stuart
number was more than 3.5.

(2) The position of entrapped defects in the solidified shell in the mold was influenced by the throughput and the
magnetic flux density of the electromagnetic brake.

(3) Entrapped defects can be predicted by the numerical simulation, which is useful for optimizing the magnetic flux

density and casting conditions.
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Table 1 Chemical composition of molten steel and casting

conditions”
Slab width [mm] 1600-1700
Slab thickness [mm] 260

Casting speed [m/min] 1.2-1.7

Throughput [t/min] 3.7-5.3
Index of magnetic flux density (T) 0.04-0.30

C Si Mn P Al
0.0015- 0.01- 0.15- 0.015- 0.025-

0.0018 0.02 0.16 0.020 0.031

[mass%]
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Fig. 3 Position of surface defects in investigation of cast slab™
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