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Abstract: Aiming at the problem that the casting flow diverged and the purity of molten steel decreased in the pouring
process of 135t ladle in a steel workshop, the structure of the ladle shroud nozzle was optimized and designed. The
liquid-gas phase of the ladle shroud nozzle was simulated numerically. The flow state of molten steel at the outlet and
outlet under the conditions of 100%, 70% and 30% pouring openings was compared. The results show that when the
opening degree of ladle shroud nozzle is large, the optimized nozzle is easy to form beam outflow, the flow is stable, the

velocity of molten steel is small, and the contact time between molten steel and gas phase is reduced, which is beneficial to

improve the purity of molten steel and the service life of the ladle shroud nozzle.
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Fig.1 Ladle shroud schematic diagram of original (left) and
optimization (right)
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Tab.1 Main process parameters and physical parameters

of casting
Tz Yyt
24 fE 28 fE
A H A /mm 50 W%/ (kg/m?) 7 000
FK TS /mm 40 HIWHG L /Pa-s 0.006 5
W (%) 30,70, 100 SAHEEE /(kg/m?) 1.225
L2 135 SAHKGE /Pa-s 1.79x10°%
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Fig.3 Ladle shroud TKE nephogram of original and

optimization
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Fig.4 Ladle shroud velocity nephogram of original and
optimization
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Fig.5 Ladle shroud steady flow condition of original
and optimization and optimization
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Fig.6 Ladle shroud velocity nephogram of original and
optimization
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Fig.7 Ladle shroud steady flow condition of original and
optimization
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