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Kinetics of Crystallization of Mold Flux for Middle Carbon Steel by Isothermal Heat Treatment

Hidenori MizuNo, Hisao ESAKA, Kei SHINOZUKA and Manabu TAMURA

Synopsis : Mold flux is widely used in continuous casting of steel. The heat transfer control in the mold is one of the important roles of mold flux. The

mild cooling due to crystallization of mold flux is established for middle carbon steel, which has a high tendency for longitudinal cracking.

However, the mechanism of crystallization has not well understood. Therefore, the kinetics of crystallization via glassy state has been ana-

lyzed in this study, using a commercial mold flux, which easily crystallizes.

Quenched mold flux was prepared and heat treated at some temperatures for various periods. After heat-treatment, the mold flux was ana-

lyzed by XRD to confirm the phase, glass or crystalline. The time for crystallization as a function of heat-treatment temperature was experi-

mentally determined. Then the apparent activation energy for crystallization was estimated using Arrhenius plot. The calculated value is

193 kJ/mol and this may correspond to the activation energy for diffusion of some molecules or ions in a glassy state of mold flux.
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Table 1. Chemical composition of mold flux used in this

study.
Chemical composition {mass%)
Si0:; | ALO; | CaO Naz0 F MgO
32 3 39 10 7 6

Table 2. Properties of mold flux used in this study.

Melting Viscosity Solidification
Temperature (poise) Temperature Ca0/Si0:
€0 (1350°C) 0
1140 1.3 1180 1.2
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Fig. 1. XRD profiles of quenched glassy specimen.
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Fig. 2. XRD profiles of the specimen heat-treated at 527°C
for 20 h.
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Fig. 3. XRD profiles of specimen heat-treated at 657°C for

450s.
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Fig. 4. XRD profiles of specimen heat-treated at 657°C for
600s.
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Fig. 5. Crystallization for cuspidine from glassy state of
mold flux by heat treatment.
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Fig. 6. Relation between heat treatment temperature and
time for crystallization.
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Fig. 7. Arrhenius plot derived from Fig. 6.
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Fig. 8. Change in the ratio of crystallization of cuspidine
with heat treatment time at 527°C.
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