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Numerical Analysis Study for Clogging Behavior of Immersion Nozzle
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Abstract

In continuous casting of aluminum Kkilled steel, alumina adheres to the immersion nozzle, causing
the problem that the molten steel flow path closes and adversely affects the flow in the mold. The
adhesion of inclusions to refractories had been studied for the reaction mechanism between the
refractories and the molten steel. In this study, we investigated the adhesion due to molten steel
flow using a numerical analysis model. In order for micro-inclusions to adhere to the wall surface
in the turbulent flow in the immersion nozzle, it is essential to pass into the viscous bottom layer
by turbulent diffusion, so numerical analysis were conducted using a model based on the turbulent
diffusion. As a result, near the sliding gate, nozzle clogging is represented by the velocity-dependent
model, but the clogging of the outlet port could not be represented. Linder model and the Oeters
model could be represented the clogging of the outlet port.
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(a) Outlet port (b) Sliding gate
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Schematic image of nozzle clogging
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(a) Geometry (b) Boundary condition
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Calculation geometry and mesh
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Calculation conditions
Molten steel

Flow rate 2.4ton/min
Density 7000kg/m?
Viscosity coefficient 0.006 Pa's
Alumina particle

Diameter 100 um
Density 3990kg/m?
Concentration 40ppm
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Schematic illustration of flow situation close to wall
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Calculation result of nozzle clogged in model 1
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Velocity distribution in immersion nozzle of model 1
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Calculation result of nozzle clogged in model 2
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Velocity distribution in immersion nozzle of model 2
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Distribution of fluid flow in Linder model and Oeter model
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Outlet port
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Comparison of nozzle clogged in calculation models
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