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Control of liquid motion in liquid-solid mixed phase using magnetic field
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A static magnetic field has a function of electrically conductive liquid

motion suppression. This function is useful for producing an alloy with high quality.

In this study, effect of the magnetic field on liquid velocity decrease has been examined using two
systems. A liquid-solid mixed phase during solidification of an alloy was modeled in these two
systems. One was coaxial system composed of a hollow cylinder and a solid cylinder. And the other
was packed bed system. In both systems, copper or alumina ceramics was adopted as a solid material.
The liquid tin velocity flowing in these systems was evaluated with a and without the magnetic
field. In both cases, the liquid motion suppression effect was larger when the solid was copper than
that when the solid was alumina ceramics.
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Material Magnetic flux density | Velocity ratio
Alumina 0.53T 0.82
Copper 034T 0.44
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Material Magnetic flux density | Velocity ratio
Alumina 0.28T 0.95
Copper 0.29T 0.88
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