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Mold Flux for High Speed Continuous Casting of Hypoperitectic Steel Slabs

Masahito HANAO, Masayuki KAWAMOTO, Masashi HARA, Toshihiko MURAKAMI,
Hirohisa KiKUucHI and Kazuharu HANAZAKI

Synopsis :

High speed continuous casting technique for hypo-peritectic medium thick slab was developed. For mild-cooling of solidified shell, the mold
flux was designed to crystallize effectively by new method which gives accurate phase relation between mold flux composition and cuspidine
(3Ca0-28i0,- CaF,).

The results were as follows;

(1) It was possible to increase casting speed to 5.0 m/min without surface longitudinal cracking on slabs by the developed mold flux of
mild-cooling.

(2) The stability of phase equilibrium between mold flux composition and cuspidine was important to promote crystallization in flux
film between mold and solidified shell. Then interaction between F~ and Na® was necessary to be considered for accurate prediction about
phase relation between them.

(3) Because of crystallization in flux film, the top of solidified shell was cooled mildly to be uniform and that resulted in prevention of
surface longitudinal crack of slabs.

Key words: continuous casting; hypo-peritectic steel; medium thickness slab; longitudinal cracking; mold flux; cuspidine; crystallization.
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Table 1. Chemical compositions of molten steel for cast-
ing.
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Table 2. Specifications of mold flux.

Mold Compositions ( mass% ) Solidification Viscosity at
flux CaQ/SiO: CaF, Na:.0 T.Ca0/Si0; temperature (K ) 1573K (Pa - s )
A 0.85 20.5 10.0 1.30 1482 0.07
B 1.01 20.5 10.0 1.50 1496 0.06
C 1.15 24.7 8.0 1.80 1509 0.04
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Fig. 1. An example of casting data at 5.0 m/min.
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Fig. 2. Relation between casting speed and index of longi-

tudinal cracking.
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Fig. 3. Relation between distance below meniscus and
thickness of flux film.
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Fig. 4. Micrographs of flux film on longitudinal section (8
mm below meniscus level).
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Fig. 5. Comparison of peak height ratio X-ray diffraction
(cuspidine/MnO,).
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Fig. 6. Relation between casting speed and local heat flux.
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Fig. 7. Change of thermocouples temperature with longi-
tudinal cracking.
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Fig. 8. Relation between square root of time and thickness
of solidified shell.
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Fig. 11. Schematic views of crystallization in flux film.
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