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SOLUTE REDISTRIBUTION AND SEGREGATION IN SOLIDIFICATION PROCESS

Jie Wanqi
( State Key Laboratory of Solidification Processing , Northwestern Polytechnical University , Xi~ an 710072)

Abstract The researches on solute redistribution coefficients for equilibrium, near equilibrium and non-equilibrium so-
lidification processes were first analyzed in this review paper. Then, different models since 1950s for the solute redistri-
bution during directional solidification process with planar interface were summarized. The so-called second-order opposite
diffusion compensation method (SODCM) presented by the author was described in details. Third, the solute distribution
in dendritic solidification process and the resulied segregation were discussed. 1t is concluded that the problem could be
described by @s-w) functions. Among different models, the one obtained by the present authors in 1994 was explained.
The macro segregation is mainly caused by liquid flow in mush zone. A parameter about the driving force for the liquid
flow in the mush zone deduced by the present author is also described. The parameter can be thought as the controlling

parameter for the formation of macro segregation. The relationship between the parameter and the compositions in steel is

also given in the paper.
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