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Physical Modeling Study of Argon Stirring Optimization on 40 t Ladle
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Abstract: The eccentric argon stirring in stainless steel production has been studied by using geometric
similarity 1: 3 water model and plug model which has the same porosity to plug used in production. The
mixing time velocity of liquid steel surface and open-eye are optimized. Experiment results show that
when argon stirring rate exceeds 103.1 L/h (2.1 m’/h in production) the mixing time ratio ( the mini—
mum mixing time divided by mixing time at a certain flow rate) will be more than 50% . The velocity of
liquid steel surface shows that storage area edge ( open-eye edge) is prone to entrap slag. The diameter of
open-eye is affected by ladle wall where the closer distance from porous plug to ladled wall causes the
smaller diameter of open-eye. Soft blowing with plug located at 1/2R and 2/3R will ensure the open-eye
ratio less than 12. 4% and 10. 5% respectively. The optimized flow field can prevent argon stirring
process from reoxidation effectively.
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Fig. 1  Size in model of ladle ( a) location of plug ( b) and schematic of model plug( c)
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Table 2 Argon stirring flow rate of prototype
and model of ladle
2. / / / /
(m*+h") (Leh™") (m’+h™') (Leh™")
0.9 44.2 5.4 265.1
1.5 73.7 7.2 353.5
2. 2.1 103.1 9 441.9
Q, =0.04980... (1) 3.6 176.8 10.8 530.3
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Fig.2 Mixing time of model plug under different argon stirring flow rates
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Fig.4 Schematic of check points ( a) and velocity of liquid steel surface of point 1*(b) 2*(¢) and 3%( d)
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Fig.5 Open-eye in ladle argon stirring and open-eye area ratio
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Table 3 Argon stirring process before and after
optimization and testing scheme
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Fig.6 Variation of total oxygen content and hydrogen content in argon stirring process before and after optimization
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