. 278

$ & $8 Vol 86 (2000) No. 4

BRI L —F e AV EREBE4HETORE

R B - TN K= - e B - B

z'ﬁ *3

New Sequential Casting of Different Grade of Steel with a Level DC Magnetic Field
Hiroshi HARADA, Eiichi TAKEUCHI, Masafumi ZeZE and Takanobu IsHIt

Synopsis : Sequential casting of different steel grades with a level DC magnetic field (LMF) has been performed by 8-ton scale pilot casting machine.

According to the results of casting experiment it has been clarified that the mixing length at the ladle change region decreased with LMF and
was affected by density difference of molten steel between the first and the second ladle. The fluid flow phenomena in strand pool with LMF
and the mechanism of the difference of mixing behavior by density difference have been elucidated by numerical analysis. Moreover the cri-

teria of stability in the strand pool has been proposed in consideration with temperature and solute difference of molten steel between the for-

mer and the latter ladle.

Key words: continuous casting; sequential casting of differenet steel grade; fluid flow; density of molten steel; electromagnetic brake; magnetohydrody-

namics (MHD).
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Fig. 1. Schematic diagram of experimental system.

Table 1. Experimental conditions.

Mold size 800wx170t mm
Casting speed 0.7m/min
Magnetic flux density | Max. 0.8T
Sequential casting Steel grade Density | Density difference | LMF
(kg/m3) (kg/m3) m
Case1 1st LD Low C steel 6970 -70 0
2nd LD Middle C steel 6900
Case2 1st LD Low C steel 6972 -70 0.5
2nd LD Middle C steel 6902
Casel 1st LD Middle C steel 6910 30 0.5
2nd LD Low C steel 6940
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Fig. 2. Maximum downstream velocity near narrow side
of the pool.
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Fig. 3. Changes in local concentration of component in the
longitudinal cross section of the slab (width center)
(a) without LMF/Case 1 (b) with LMF/Case 2.
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Fig. 4. Changes of solute distribution in the longitudinal
cross section of the slab (width center) (a) without
LMF/Case 1 and (b) with LMF/Case 2.
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Fig. 5. Local distribution of the concentration of compo-
nent in the longitudinal cross section of the slab
(width center) in Case 3.
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Fig. 6. Solute distribution in the longitudinal cross section
of the slab (width center) in Case 3.
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width direction by imposition of LMF.
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Fig. 9. Changes of the normalized solute distribution in the strand pool (a) without LMF/Case 1 and (b) with LMF/Case 2.
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Fig. 10. Effect of density difference on the velocity distribution in the strand pool in (a) Case 2 and (b) Case 3.
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Fig. 11. Effect of density difference on the normalized solute distribution in the strand pool in (a) Case 2 and (b) Case 3.
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