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ABSTRACT
The relative motion of the solid and liquid phases during alloy solidification produces long range composition heterogeneities (macrosegregation) that lead to unwanted mechanical property variations in the final product. The addition of grain refiners to promote heterogeneous nucleation of equiaxed grains, typical of direct chill (DC) casting, presents further complications since the grains are free to move and grow in the natural convection flow of the bulk liquid until their eventual coalescence into a packed bed. Several numerical models have been proposed to elucidate the interplay between various transport phenomena responsible for the formation of grain structure and macrosegregation during equiaxed solidification. These models are evaluated in terms of their applicability to DC casting and a volume-averaged model is chosen based on its ability to resolve the microscale and macroscale phenomena concurrently. The phenomenological submodels which provide model input are further evaluated and areas of future research are addressed.
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