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The Effect of Crystallization of Mold Powder on the
Heat Transfer in Continuous Casting Mold

Keiji Waranase, Makoto Suzuki, Katsuhiko Murakami, Hirokazu Konvo, Akira Mivamoro and Takaharu Swiom

Synopsis

. It has been known that one of the primary trouble on the production of middle carbon grade steel is longitudinal cracks

on the cast surface, and occurrence frequency of these cracks is effectively reduced with a lower heat flux in a mold.
In order to decrease the heat flux in the mold, a mold powder with high crystallization temperature has been ordinarily
used. To make clear the mechanism of lowering heat flux in the mold using the mold powder, laboratory experiments
were conducted. Thermal resistance was measured using a dipping test of copper mold, which had several thermocou-
ples on the surface. Interfacial thermal resistance was about 2-3 times of thermal resistance of film. To clarify the
change of the surface texture by crystallization, the surface of powder plate was observed with a laser microscope. The
surface started to wave, when the glass changed to crystal above 830K. Therefore, it is supposed that the wave on
the surface of the powder film caused an increase in the interfacial thermal resistance.
Key words : mold powder ; continuous casting ; thermal resistance ; heat transfer.
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Fig. 1. Schematic representation of the tempera-
ture distribution in experimental apparatus.
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Table 1. Characteristics of powders.

powder A B C
Chemical Ca0/SiO2 | 1.42 1.47 1.46
composition AL03 35 3.5 3.1
C (W%) MgO 1.7 2.6 0.8
Li20 3.0 3.0 3.1
Viscosity [at 1300°C] (Pa-s) 0.05 0.06' 0.05
Softening temperature (K) 1303 1168 1168
Crystallization temperature (K) 1415 1398 1418
dipping time (s)
powder
A
B
C
Cu plate side Powder bath side Imm

Fig. 2. The texture of powder films.
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Fig. 3. The texture of powder film C at 30s.
(a)The texture of the film with optical microscope.
(b)The texture at the plate side with SEM.
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Fig. 4. Interfacial thermal resistance of powder A,
B and C.
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Fig. 5. Observation results on surface of the pow-
der plate C during heating.
(a)633K, (b)823K, (c)830K, (d)923K
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Fig. 6. The surface of the powder plate A and B after heat treatment. (923K)
(a)powder plate A, (b)powder plate B
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Fig. 7. Results of test casting with powder A, B and
C.
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Fig. 9. Relation between film temperature and dip-

ping time of powder film B.
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