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Application of Numerical Simulation to Aluminum Casting Process™
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-Ingot melting and content uniformization by EMS
- Temperature and gas content distribution
in furnace by combustion burner

Content uniformization by stirring
- Dealkalization behavior by RGI
-Inclusions removal by gas bubbles

-Calculation of melting efficiency

Melting furnace /

Holding furnace

Degasser

- Filtration behavior by CFF
-Electromagnetic filter

Filter /

Caster

-Bubbles division by rotor
-Metal flow in degasser vessel
*Hydrogen gas removal behavior

+Design of launder path and mold
+Optimization of pouring system and bag
+Behavior of curl on slab bottom
+Internal stress of slab (cracking)
+Solidification structure

-Clad casting and Hot Top Casting
+Deformed slab

(DAS, porosity, macro-segregation, floating crystals)

Fig. 1 Case of numerical simulations on DC casting process.
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Fig. 2 Calculated aluminum melt flow and non-melted aluminum ingot in the furnace.”
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Fig. 3 CH, distribution in the furnace.”
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Fig. 4 Calculated aluminum melt flow in the furnace!®
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Fig. 5 Calculated sodium concentration distribution
in the furnace.®
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Fig. 6 Bubbles division behavior by experiment and
simulation.?”
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Fig. 7 Filtration behavior in CFF.??
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Fig. 8 Velocity contour at the top of the launders.?
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Fig. 9 Calculated temperature and stress distributions at
saturated stage of butt curl®
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Fig. 10 Relations of wiper position and internal stress in the rectangular ingot.2?
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Fig. 13 Comparison between calculated and measured
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Fig. 15 Clad materials temperature distribution in belt caster.’®
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