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Clarification and Control of the Heat Transfer Phenomenon in the Mold
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Abstract

The heat transfer phenomena in the mold and the strand of continuous casting machine were
examined and control technologies were considered. The heat transfer phenomenon through the
mold flux film in the mold was examined by the heat transfer measurement experimental apparatus.
The cold model experiment that simulate the infiltration of mold flux and the numerical analysis
model using the Reynolds equation was developed, and the mechanism of the mold flux infiltration
that give the great influence to the heat transfer and the lubrication in the mold was considered. In
addition, the mechanism of the hydrogen induced break out was clarified by measurement of the
content of OH- radical in mold flux by 'H solid NMR device, and the countermeasures were
considered. Furthermore, the FEM model which analyzed the deformation behavior of the
solidification shell was developed, and the influence of the mold shape to uniformity of the
solidification shell was studied. The numerical analysis model that simulate the behavior of the
water in the secondary cooling of strand was developed using a particle method, and the influence
of the leak water from the gap between the bearing of sprit roll and the cast slab and the stagnant
water in the wedge-shaped space formed by the roll and the slab was examined.
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Schematic illustration of experimental apparatus
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