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Numerical model and rapid algorithm of solute redistribution

in dendritic solidification

CHEN Fuyi, JIE Wan-qi
(State Key Laboratory for Solidification Process, Northwestern Polytechnic University,
Xi an 710072, China)

Abstract: Solute redistribution is controlled by solute partition and solute diffusion during dendritic solidification of the solid solution

alloy and is described by solute diffusion differential equation and species conserve equation. The Crank Nicholson finite difference

scheme and the trapezoid law were used to solve these equations; a new iteration equation was derived to calculate the solute concen-

tration at the solid and liquid interface. The solute concentration field during solidification was calculated on T DM A-based rapid algo-

rithm. The solute redistribution of AF4. 5Cu and AF1. 5Cu 3Zn alloys was analyzed by the algorithm and compared with the results of

analytical formula, and it is proved that the numerical model is efficient and consistent.

Key words: numerical model; solute redistribution; algorithm
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