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Analysis of Effective Distribution Coefficient Based on
Transport Phenomena in Liquid and Solid Region

Synopsis :

Shigeo AsAl and Twao MucHt

Taking account of the simultaneous heat and mass transfer in liquid and solid region, mathemati-
cal formulations are developed to describe the solute redistribution in dendritic solidification of

alloys.

Namely, an analytical solution is presented under the conditions of the negligible undercooling in
liquid and solid region and the complete mixing in liquid phase. Moreover, both the relation between
the solid fraction and the concentration and that between Péclet number (RI/E) and the physical

properties of metal are mathematically presented.

In addition, four kinds of effective distribution

coefficients which are indispensable for the explanation of dendritic solidification are defined and given

by the analytical expression.
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Fig. 1. Schematic view of dendritic structure.
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Fig. 7. Graphical calculus for determining
the relation between E and RI.
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