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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 show the characteristic of heat transfer mechanism in mold are
calculated for more exact analysis with temperature measured in bloom mold using optimal algorithm, and
finally the validity of cooling conditions at secondary cooling zone 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 a similar tendency with that of previous studies, and optimized cooling
conditions for 0.187%C are presented.
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Fig. 1 Schematic illustration of vertical type continuous
casting machine
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Fig. 2 Schematic illustration of mesh and position of

temperature measured by thermo-couples for 1D
FDM analysis

Table 1 Material properties of copper mold

Material property Unit Value
Heat capacity IkgK 400
Density Kg/m® 8920
Heat conductivity W/mK 390

Table 2 Boundary conditions for heat transfer analysis

Conditions 0.187%C

1. Casting velocity (m/min) 0.5

2. Mold length from meniscus (mm) 560

3. Bloor width (mmj) 410

4. Bloom thickness (mm) 250

5. Initial temperature of molten steef (TC) 1584
6. Heat transfer cgefﬁcient of mold/water 225000

interface (W/m°K)
7. Cooling water temperature (C) 20
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Fig. 3 Schematic illustration for measuring temperature
of mold with thermal couples
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Table 3 Chemical compositions of Carbon steel
(0.187%C)

C Mn P S Si Cu | Ni
0.187 | 0.744 | 0.0017 | 0.014 | 0.27 | 0.0 | 0.0

Cr Mo v Ti Nb Al

0.0 0.0 0.0 0.0 006 | 0.0
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Table 4 Amount of cooling water at each cooling zones

Z70e 47 WAzY £5¢ I¥ &1

Material 0.187%C 193 £/min
Zone.1 (20%) 38.6 £/min
Zone.5 (40%) 77.2 £/min
Zone.2 (22%) 42.5 £/min
Zone.3 (10%) 193 ¢/min
Zone.4 (8%) 1544 ¢/min

Table 5 Material properties for 2-D heat transfer analysis

for bloom casting *'®

Parameter Symbols 0.187%C
Thermal conductivity W/mK Ref. Fig. 7
Specific heat J/kgK Ref. Fig. 8
Density Kg/m® Ref. Fig. 9
Latent heat Jkg 2.72x10°
Solid temperature T 1482.6
Liquid temperature T 1513.9
Pouring temperature T 1584
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Fig. 8 Specific heat as function of temperature for
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