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Study on micro-scale phase separation structures in undercooled alloys using an
electromagnetic levitator superimposed with a static magnetic field
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We studied the effect of melt convection on phase separation structures in
undercooled alloys by using an electromagnetic levitator with a static magnetic field. It was found that,
the static magnetic field changes phase separated structures drastically when the magnetic field exceeded
a certain value, i.e., approximately 1.5 T in this study. Moreover, it was speculated from the result of
periodic laser heating that the marked change in the phase separation structures at approximately 1.5 T
might be due to a convective transition from turbulent flow to laminar flow in the molten sample.

We conducted two-dimensional phase field simulation under the Stokes apﬁroximation for a droplet in the
linear shear flow with a static magnetic field. The numerical results shows that the strong lift force
acted on the droplet due to the static magnetic field. It was speculated that the change of the motion of
the droplets due to such lift force caused the change of the phase separation structures.
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