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Investigation of correlation between process and phase separation structure of
multicomponent alloys and establishment of guideline for new materials process
design
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The effect of static magnetic filed (i.e., melt convection) on the phase
separation structures of undercooled Cu-Co and Cu-Fe alloys solidified under a static magnetic field
was clarified using an electromagnetic levitation (EML) technique superimposed with a static
magnetic field and neutron CT. By direct numerical simulations of three-dimensional, unsteady
magnetohydrodynamic (MHD) convection in a spherical electromagnetically levitated molten Cu-Co
droplet under different strengths of the static magnetic field, it was demonstrated that the marked
change in phase separation structures in undercooled Cu-Co alloys with increasing the static
magnetic filed was closely related to the laminar-turbulent transition of MHD convection in the
levitated droplet. The compositional dependence of the thermal conductivity of a molten Cu-Fe alloy
at low Fe contents was measured by combining the EML with a static magnetic field and a periodic
laser heating method.
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