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CC Phenomena with Slag Layers
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Sample of Slag Layer

(a) Macroscopic film 
including corner

(a) Macroscopic film 
including corner

(b) Crystalline and 
glassy layers

(b) Crystalline and 
glassy layers

(c) Close-up of the 
crystalline layer growing 

into glassy layer

(c) Close-up of the 
crystalline layer growing 

into glassy layer
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Steel Solidification Model
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Mass balance & Heat Transfer in the Gap
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Lubrication and Friction in the Gap
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Profile of Flux Velocity
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Mold Slag Properties
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Liquid Slag Layer Velocity Profile 
&. Flow Model Validation
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Solid Slag Layer Stress &. Model Validation
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Slag Layer Thickness

Vc=1.0m/min, Vs=0 (attached solid layer)

Qslag=Qosc+Qlub=0.21kg/m2+0.2kg/m2=0.41kg/m2
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Heat Transfer Results
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Shell Stress on Mold Wall
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Glassy mold flux: lower consumption causes fracture near mold exit

Critical consumption rate: 0.33kg/m2 for 1.0m/min casting speed

Glassy mold flux: lower consumption causes fracture near mold exit

Critical consumption rate: 0.33kg/m2 for 1.0m/min casting speed
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Critical Consumption Rate 
Crystalline mold flux: lower consumption causes fracture near meniscus

Critical consumption rate, Qslag: 0.285kg/m2 for 1.0m/min casting speed

Crystalline mold flux: lower consumption causes fracture near meniscus
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Shear Stress on the Mold Wall
during Oscillation Cycle
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Friction Force during Oscillation Cycle
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Friction Force

Nakato, JOM, Vol. 36(3), 1984, p44-50 Nakato, JOM, Vol. 36(3), 1984, p44-50 
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Conclusions
Model development:

steel solidification and heat transfer model (CON1D)
liquid slag flow model
solid slag stress model

Model validation:
comparisons with numerical models
measurements on operating casters

The slag temperature-viscosity curve determines: 
shear stress along the mold wall
critical consumption rate
possible slag fracture position

The friction measured in real casters might be due to: 
intermittent moving slag layer
excessive taper
mold misalignment
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