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Water-model Experiment on Melting Powder Trapping by Vortex in the Continuous Casting Mold

Norifiumi KAsal and Manabu IGUCHI

Synopsis : Water-model experiments have been carried out to understand the behavior of mold powder trapping phenomena by vortex in continuous

casting mold. The following findings are obtained.

(1) Mold powder trapping by the vortex occurs irregularly near the immersion nozzle. It occurs only in the wake of the immersion

nozzle.

(2)  As for the occurrence frequency ratio of the vortex, the maximum value appears in the water flow rate regime ranging from 61.4 to

70.2 L/min. This regime is supposed to have a lose relationship with water flow velocity change near the immersion nozzle.

(3) An empirical equation is proposed for the length of the molten mold powder entrapped by the vortex.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Measurement point of water velocity in the mold bath.

Table 1. Experimental conditions of water model.

Mold size '10.8x"64.0  (cm)
Water flow rate 35.0~79.0 (Vmin)
Nozzle port angle 0° ~30° (Box type)
Nozzle depth 8.0~14.0 (cm)
Analogous law Fr number agr t
Physical properties of . . . p=0.76 g/cm ’
mold powder Liquid paraffin n=64.0cp
— 3
Si 0il A p=0.85g/cm
n=4.58¢cp
. p=092 g/em’

Si 0il B 2= 48.0cp
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Fig. 3. Mold powder trapping by vortex.
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Fig. 4. Relationships between water flow rate and vortex
appearance index.
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Fig. 5. Relationships between nozzle port angle and vortex
appearance index.
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index.
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Fig. 11. Relationships between water flow rate and index
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