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Solidification Analysis for Evaluation of Cooling
Pattern in Bloom Type Continuous Caster

Y.J. Jung, Y.M. Kim, K.H. Cho, and C.G. Kang

Abstract

The continuous casting is primarily a heat-extraction process in which the heat transfer at various
cooling zones profoundly influences quality of products. So development of numerical model is necessarily
needed for more specific and clear investigations upon heat transfer mechanism at mold and secondary
cooling zones.

In this study, heat transfer coefficients which shows the characteristic of heat transfer mechanism in
mold are calculated for more exact analysis with temperatures measured in bloom mold using optimal
algorithm, and finally the validity of cooling conditions at secondary cooling zone which is actually used
at field for 30 Ton bloom type continuous casting of 0.187%C is investigated

From the results of solidification analysis, the characteristic of bloom mold shows good agreements
with that of previously studies by other authors and optimized cooling conditions for 0.187%C are
presented.
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Fig. 1 Schematic illustration of mesh and position of
temperature measured by thermocouples for 1D
FDM analysis

Table 1 Conditions for 1D heat transfer analysis

Conditions 0.187% Carbon steel
1.Casting velocity(m/min) 05
2. Mold length(mm) 560
3. Bloom width(mm) 410
4. Bloom thickness(mm) 250
5. Initial temperature of
molten steel(C) 1584
6. Heat transfer coefficient of 20500
mold/water interface(W/m’K)
7. Water temperature(C) 20
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Fig. 2 Schematic illustration for measuring temperature
of mold with thermal couples
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Fig. 3 Mold heat flux as function of distance from top
of mold for different casting speeds
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Fig. 4 Convectional heat transfer coefficient profile of
0.187% carbon steel at the center of width and
thickness mold faces
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Fig. § Model and mesh for heat transfer analysis
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Fig. 6 Temperature profiles along the center line and
mid face surface of bloom at the velocity of 0.5,
0.6, 0.7 m/min for 0.187%C
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