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Influence of Reaction between Immersion Nozzle Refractory and Molten Steel on Occurrence of Blisters

Katsuhivo Sasal and Yoshimasa Mizukami

Synopsis : The effect of the inner porous refractories-molten steel reaction on the incidence of blisters and the mechanism whereby
the incidence of blisters is prevented by using an immersion nozzle with a silicaless inner porous refractories that does
not react with the molten steel were studied. The following results were obtained :

(1)Blisters are caused by 0.5 mm and larger argon gas bubbles, and particularly 1.0 mm and larger argon gas bubbles
have a direct bearing on the incidence of blisters in the sheet product.

(2)The mechanism whereby the incidence of blisters depends on the number of sequence cast heats can be explained
by the increase in argon gas bubble diameter with the increase in the inner porous refractories-molten steel reaction

in the later heats in the sequence cast.

(3)Fine argon gas bubbles can be stably injected into the molten steel by using an immersion nozzle with a silicaless
inner porous refractories that does not react with the molten steel. This stable injection of fine argon gas bubbles helps

prevent the occurrence of blisters in the sheet product.
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Fig. 1. Experimental apparatus for argon gas bub-
bling.
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Fig. 2. Relationship between index of number of
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Fig. 3. Relationship between argon gas flow index
(Qu/pu)/(Qu:/pr:) and number of heats in
sequence cast.
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Fig. 4. Cross-sectional photographs of inner porous
refractories. (a) Unused silica-containing
inner porous refractories (b) Silica-contain-
ing inner porous refractories after 9 heats of
IF steel (c) Silicaless inner porous refrac-
tories after 9 heats of IF steel
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Fig. 5. Photographs of argon gas bubbles injected
from inner porous refractories. (a) Unused
silica-containing inner porous refractories
(b) Silica-containing inner porous refrac-
tories after 9 heats of IF steel (c) Silicaless
innelr porous refractories after 9 heats of IF
stee
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