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Flux Film in the Mold of High Speed Continuous Casing

Masahito HANAO and Masayuki KAWAMOTO

Synopsis :

But, thickness or structure of it has not been adequately clarified.

The film, which is formed by mold flux in the continuous casting mold, plays very important roles in terms of lubrication or heat transfer.

In this study, it was tried to take the sample of actual flux film from the continuous casting mold just after the cast, keeping its position as it
was during the cast. Thanks to this trial, thickness of the flux film at the meniscus in the mold could be clarified. According to the observa-
tion on the flux film section by microscope, the structure of the flux film was discussed, in terms of its crystallization.

Furthermore, based on the results of the observation mentioned above, the heat transfer phenomenon through the flux film in the mold was

discussed.

As a result of the discussions, the following conclusions were obtained.

1) The mold flux film can be considered to be about 1 mm. Glassy layer, which has been considered to be molten flux on the top of

molten steel during the cast and covered the film just after the cast, can be supposed to make up the film during the cast.

2) The liquid layer in the film is as thick as that is estimated on the basis of mold flux consumption during the cast.

3) In the case that the film at the meniscus in the mold is about 1 mm thick, total thermal resistance of radiation and conduction is equiv-
alent to interfacial thermal resistance between the film and the mold.

4) The reported values of interfacial thermal resistance can be considered to be larger than that in the actual mold during the casting. The
reason seems to be that they were measured in the condition without any pressure by the molten steel, like that in the mold. In the actual

mold, the interfacial thermal resistance seems to be smaller.

Key words : continuous casting; mold flux; film; crystallization; meniscus; interfacial thermal resistance; consumption.
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Table 1. Composition of molten steel for the cast (unit:

mass%).
C Si Mn P S Al
0.09/0.12 | 0.05/0.25 | 0.30/1.45 | <0.015 | <0.005 |0.03/0.07

Table 2. Specifications of mold flux.

Mold flux Basicity of Solidification Viscosity at
T.Ca0/SiO, temperature 1573K

B 1.5 1496 K 0.06 Pa's

C 1.8 1509 K 0.04 Pa-s
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Fig. 2. Schematic view of the sampling method of flux

film at the meniscus.
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Fig. 5. Flux film at the meniscus taken after casting (mold
flux C).
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Fig. 8. Section of flux film 15 mm below meniscus (mold
flux C).
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Fig. 9. Section of flux film 8 mm below meniscus (mold
flux B).
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Table 3. A list of the reported values about K.

Author K. (W/mK) dyiyy (mm)
Watanabe et al. '9 1.0~12 0.3
Yamauchi et al. ' 22~24 0.2
Kawamoto et al. 29 22~24 1.0~ 138
Cho et al. 2D 1.8 ~22 07~ 16
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Fig. 13. Relation between thickness of flux film and R, .
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