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Behavior of Lubrication and Heat Transfer in Mold at High Speed Continuous Casting

Takashi Kanazawa, Sei Hiraxi, Masayuki Kawamoro, Ken Nakai, Kazuharu Hanazaxt and Toshihiko Murakam

Synopsis : In order to cast high quality slabs with high productivity, high speed casting technology has been investigated with a
pilot continuous casting machine capable of casting 50 to 100 tons of molten steel. The results can be summarized as
follows ;

(1) High casting speed of 5.0 m/min for low carbon steel has been achieved with low viscosity powder. The powder
consumption is small, from 0.1 to 0.2 kg/m?, but stable casting has been conducted.

(2) Longitudinal crack has been occured even if for low carbon steel at up to 4.0 m/min. When the heat flux in mold
increased critical value, longitudinal crack occured.

(3) The control of the heat fluxes through the mold can be achieved by using the powder with appropriate properties.

Key words : continuous casting ; high speed casting ; powder ; heat flux ; mold ; longitudinal crack ; low carbon steel.
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Table 1. Specification of experimental CC machine.
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Table 2. Casting Condition.

Steel grade Middle carbon steel low carbon Al killed
(0. 11mass%C) steel (0. 05mass%C)
Casting speed Max. 3.0 m/ min Max. 5.0 m/min
mode Sinusoidal, non-sinusoidal
Oscillation stroke 6 ~ 9 mm
frequency 147 ~ 315 cpm
Powder type A B [+] D E F
Basicity (-) 1.22 1.56 |1.22 0.95 1.20 1.20
(Ca0/5i02) ~1.21
Zr0z (mass%) o] ] 3.2 [o] [o] 3.1
~3.4 ~6.0
Melting point (K) | 1478 1471 1505 1188 1300 1225
~1474 ~1512 | ~1252 ~1243
Viscosity (Poise) |0.92 0.46 0.57 0.33 0.20 0.13
~0.68 ~0.72 | ~0.38 ~0.51
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Fig. 1. Relation between powder consumption and
casting speed (low carbon steel).
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Fig. 2. Influence of oscillation stroke on powder
consumption.
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Fig. 3. Relation between powder film thickness and
casting speed.
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Fig. 4. Influence of heat fluxes in mold at mold
center 45 mm below meniscus on index of
longitudinal surface cracks.
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Fig. 6. Powder film taken by the sampler at the
lower side of mold.
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