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Design Principles of Mold Powder for High Speed Continuous Casting

Masayuki Kawamoro, Keiji Nakanma, Takashi Kanazawa and Ken Nakar

Synopsis : In order to develop of mold powder for high speed slab type continuous casting, viscosity of molten flux and melting
rate are investigated. The results can be summarized as follows ;
1) Viscosity of molten flux is estimated from the equation as a function of anion cation interaction parameter and

network parameter.

2) Melting rate is estimated from the equation as a function of carbon content per unit volume and carbonate content.
3) The improved mold powder succeeded in casting at 5m/min speed.
Key words : mold powder ; continuous casting ; viscosity ; melting rate ; bulk density ; high speed casting.
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Fig. 1. Relation between anion cation interaction
parameter(I) and atomic number.
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Fig. 2. Effect of additive content on viscosity of
mold powder.
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Table 1. Chemical composition of molten steel.

C Si Mn P S Al (mass%)
0.50 0.01 0.20 0.01 0.01 0.10
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Fig. 3. Effeci of melting point on melting rate.

Table 2. Characteristic features of sample powders

in Fig. 3.

1-1 1-2 1-3 1-4
Ca0/Si0, 0.71 0.82 1.00 1.22
Melting point (K) 1382 1415 1420 1472
Bulk density (kg/m?3) 860 870 890 870
Na,CO, (mass%) 3.8 3.8 3.8 3.8
Free carbon (mass%) 3.0 3.0 3.0 3.0

Carbon Carbon Carbon Carbon
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Fig. 4. Effect of carbon content on melting rate.

Table 3. Characteristic features of sample powders

in Fig. 4.
2-1 2-2
Ca0/Si0, 1.00 1.00
Melting point (K) 1440 1440
Bulk density (kg/m?) 890 890
Na,CO, (mass%) 3.8 3.8
Free carbon (mass%) 0.5-3.0 0.5-3.0
Carbon Carbon black Coke
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Fig. 5. Effect of bulk density on melting rate.
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Fig. 6. Effect of carbon content per unit volume on
melting rate.
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Table 4. Characteristic features of sample powders

Free carbon

in Fig. 5.
3-1 3-2 3-3 3-4 3-5 3-6
Ca0/Si0, 0.95 0.95 0.95 0.95 0.95 0.9
Melting point (K) 1383 1383 1383 1383 1383 1383
Bulk density (kg/m?® 620 800 800 820 600 820
Na,CO, (mass%) 7.6 8.5 8.5 8.8 7.6 8.8
(

mass%) 1.0 1.0 1.0 1.0 1.3 1.3
Carbon Carbon Carbon Carbon Carbon Carbon

Carbon black black black black black black
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Fig. 7. Effect of carbonate content on melting rate.
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Table 5. Characteristic features of improved pow-

ders.
Conv. Improved 1 Improved 2

Casting speed  (m/min) 2.0 4.0 5.0
Consumption (kg/m?) 0.35 0.18 0.20
Viscosity:1573K (Pa-s) 0.078 0.038 0.015
Melting point (K) 1373 1252 1243
Bulk density (kg/m?) 878 854 830
Ca0/Si0, 0.92 0.95 1.20
Na,CO; (mass%) <5 11.9 14.7
Li,CO, (mass%) <5 0 8.9
BaCoO, (mass%) 0 11.1 0
Free carbon (mass%) 2.9 1.5 1.5
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