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Prevention of Cracks in Gas Injection Type Immersion Nozzle

Katsuhivo Sasar and Yoshimasa Mizukamt

Synopsis

: The mechanism by which cracks are occurred in the immersion nozzle with silicaless inner porous refractory developed

to stabilize the injection of argon gas into molten steel, and the prevention of nozzle cracking have been investigated.

The results obtained are as follows.

(1) Models for estimating the crack formation pressure and hot argon gas pressure for the immersion nozzle were

proposed. Using those models, a theory for preventing nozzle cracking according to casting conditions was worked out.
(2) With the immersion nozzle with silicaless inner porous refractory, the hot argon gas pressure did not drop.
Therefore, when the initial argon gas pressure is substantially high, a longitudinal crack tends to occur easily in the
powder line which deteriorates in strength due to corrosion in the latter half of casting operation.

(3) By increasing the immersion nozzle wall thickness to improve its strength and controlling the hot argon gas
pressure below the crack formation pressure, it is possible to prevent cracks in the immersion nozzle with silicaless inner

porous refractory.
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Fig. 1. Profile of immersion nozzle.
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Table 1. Properties of immersion nozzles (at room

temp.).
Inner porous refractory
Powder line

Silicaless | Silica-contai- | refractory

nozzle ning nozzle
Material AlL,O;-C | ALLO,-C-Si0, Zr0O,-C
Modulus of rupture
(MPa) 4.90 5.49 9.22
Crushing strength
(MPa) 18.6 214 29.4
Coefficient of thermal 3.5 2.3 4.4
expansion(10-¢C-1) at 1000°C at 1000°C at 1000°C
Modulus of elasticity
(10°MPa) 4.90 8.34 12.9
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2. Relationship between hot argon gas pressure

Fig.
pu and nozzle cracking ratio.
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Fig. 3. Relationship between cold gas flow rate
through inner porous refractory q. and noz-
zle cracking ratio.
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Fig. 4. Relationship between powder line corrosion
loss Ar and casting time.
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Fig. 5. Time-serial changes of hot argon gas pres-
sure py and crack formation pressure ps.
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Fig. 6. Stress distribution in immersion nozzle.
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Fig. 7. Relationship between powder line corrosion
loss Ar and crack formation pressure ps (hot
argon gas pressure py).
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