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Micro models and numerical methods of microsegregation simulation

LIU Yong-gang, SUN Yu, QIU Zongwen, SUN Guo-xiong
(Department of M echanical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The numerical methods and micro models in the simulation on microsegregation were investigated. T he main
kinetic effects that can influence microsegregation were taken into account in the modeling such as secondary arm coarsen-
ing, solid state back diffusion, primary tip undercooling and variable diffusion coefficients according to temperature. The
deforming grids technology was applied for tracking the moving interfaces, and the iterative method was applied for resolv-
ing diffusion equation and solute balance equation. The flow chart for the micro calculation which can be coupled easily

with macro calculation and calculation of phase diagrams were also provided. A example calculation was carried out and the

simulation results were in good agreement with experiment results.
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Fig.1 Dendritic morphology in
microsegregation model
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Fig. 2 Scheme of numerical method of
micro model for microsegregation simulation
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Fig. 3 Numerical dispersed method
in micro calculation
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Fig. 4 Comparison of cool curves between
calculated results and experimental results
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Table 1 Comparison between calculated results
and experimental results of secondary dendrite
arm spacing and volume fraction of

eutectic for different locations

Volume fraction of

Distance Secondary dendrite
i arm spacing/ Pm eutectic%
center/ Experimental Calculated  Experimental Calculated
Hm result result result result
19 26 26.3 7.91 7.64
15 26 26.5 8.39 8.17
11 28 26.6 9.08 8.75
8 29 27.0 10. 20 9.15
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