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Development of system to analyze the undercooling solidification process of molten
materials at high temperature
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To investigate the effect of melt convection in molten Cu80C020 on phase
separation structures in the undercooled state, the velocity distributions on the surface of an
electromagnetically levitated molten Cu80Co20 droplet were measured using a high-speed video camera, and
then the structures of the solidified sample were observed by SEM, where the strength of convection was
controlled by applying a static magnetic field to the droplet. As a result, it was revealed that the
transition from turbulent flow to laminar one in the droplet occurs around 1.5 T at which the phase
separation structure of Cu-Co alloy changes remarkably. In addition, the normal spectral emissivity and
surface tension of molten Cu-Co alloys with different compositions were measured in the wide temperature
range including the undercooling condition by using the same electromagnetic levitator.
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