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Abstract: The magnetic field affects the formation of microsegregation by changing factors such as undercooling,
solid-state diffusion, dendrite coarsening, melt convection and dendrite growth during alloy solidification, which leads to
changing the mechanical properties of castings. In this paper, the research progress of microsegregation under magnetic
field is reviewed, and the modifications of the main factors affecting the formation of microsegregation under the action of
magnetic field is analyzed. The changes in nucleation, dendritic growth and solute distribution under the magnetic field are
summarized. Formation mechanism of microsegregation during solidification under the magnetic field is discussed. On the
basis of the classical microsegregation model, a microsegregation model under magnetic field is constructed to predict the
variation trend of microsegregation under magnetic field, which lays a theoretical foundation for the application of magnetic
field to control solute segregation.
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Fig.1 Prediction of alloy solidification microsegregation by numerical calculation method®!
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Fig.3 Melting and nucleation temperatures of pure metals under different magnetic field intensity, the variation trend of the
undercooling degree of three pure metals with the magnetic field intensity, and contact angel and melt/crucible interface free energy
under the magnetic field™
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alloys under different magnetic field intensity and pulling rates!*
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Fig.12 Comparison of experimental and calculation results of
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Al-4.5%Cu(mass fraction) alloy under different magnetic field
intensity!™*
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