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The objectives of this research are to measure the influence of crystallisation on the thermal
conductivity of solid mould flux under a steep temperature gradient, to make the mild cooling
mechanism by crystallisation clearer, and to suggest the design guidelines for mould flux for
further mild cooling.

First, the measurement apparatus was developed for the apparent thermal conductivity based
the parallel plate method, where the contact thermal resistance between the sample and the
apparatus were removed, which has influenced on the conventional measurement.

Next, by using the apparatus, thermal conductivities were measured for glassy and
crystallised mould flux samples. In the low temperature range where the influence of
radiation is small, the thermal conductivity of the sample increased with increasing degree of
crystallinity. The thermal conductivity of the glass sample was roughly constant irrespective
of the temperature, and the crystallised samples showed negative temperature dependencies.
In the high temperature range where the influence of the radiation is large, the thermal
conductivity of the glassy sample was larger than that of crystallised sample. From these
results, it is concluded that mild cooling by crystallisation of mould flux is mainly due to
reduction of radiation heat flux.

Finally, the apparent thermal conductivity in practical temperature (1527°C) in the
continuous casting was estimated by using the measurement results in the above experiments
(< 900°C). The estimated value for the practical temperature was larger than that measured in
the experimental temperature. This reason would be that the contribution of the radiation to
the apparent thermal conductivity increases due to the high temperature. As a result, the effect
of mild cooling effect by crystallisation became larger than experimental temeprature.

As design guidelines for further mild cooling, it is effective to design the flux so that the
crystallisation start early, increase the growth rate, and has lower the glass transition point.
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