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Heat Transfer between Mold and Slab through Mold Flux Film in Continuous Casting of Sfeel

Akira Y amaucHI,

Kenichi Sormachi, Toshikazu Sakuraya and Tetsuya Fumn

Synopsis :

: Laboratory experiments have been performed to make clear heat transfer behavior in the mold of continuous

casting of

steel. The overall thermal resistance of a parallel-sided plate filled with mold flux has been measured. The interfacial
thermal resistance between the mold and flux film interface and the thermal conductivity of the mold flux are analyzed
quantitatively. An interfacial thermal resistance corresponding to the air gap of 20-50um is observed in the case of solid
mold flux. When the temperature of the mold surface exceeds solidification temperature of the flux, the interfacial thermal
resistance disappears together with disappearance of air gaps. The crystallization of the mold flux inhibits the radiative heat
transfer that is equivalent to 2094 in the total heat flux. The thermal conductivity of the mold flux depends on the size of
silicate ions. Large size of silicate ion promotes the conductive heat transfer.

Key words : continuous casting ; slag ; contact thermal resistance ; mold flux ; conductive heat transfer ; radiative heat transfer ; air-gap

formation.
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Fig.1. Schematic representation of the experimental

apparatus.
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Fig.2. Schematic view of the experimental apparatus
chamber.
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Table 1. Chemical compositions of the mold flux
(mass-%).

Flux A Flux B Flux C Flux D

Sio, 14.8 34.4 31.3
CaO 18.5 33.0 40.1
Al,04 1.1 6.1 2.08
MgO
Na,O(*Na) 21.7 13.4 *3.98 17.4
K,O
F 22.7 8.1 11.4
BaO 6.6
B.O, 19.8 57.6
Li,O 5.8 3.93
F.C 0.0 2.9 2.0
Ca0/Si0, 1.11 0.96 1.30
Softening
temperature 580 1000 (660)
Tsf(oc)
Solidifying
temperature 650 1050 1190 680~730
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Fig.4. Variation of overall thermal resistance Ry with
mold surface temperature T, for Flux A.
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Fig.5. Variation of overall heat resistance Ry with mold
surface temperature T, for Fluxes B and C.
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Fig.6. Variation of overall heat resistance Ry with mold
surface temperature Ty, for Flux D.
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Fig.9. Influence of mold surface temperature T, on
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Table 2. Values obtained for effective thermal conduc-
tivity (W/(m-k))

Experimental results from this work (Ke) ~ Reference
Tn(C) Flux A Flux B Flux C Flux D Na,B,0,?
300‘ 1.11 1.00 0.84 0.64
400 1.03 1.04 0.85 0.61
500 1.03 1.02 0.82 0.58
600 1.08 1.06 0.79 0.69
700 1.31 1.04 0.81 0.72 0.70
800 1.31 1.06 0.81 0.71 0.75
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