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Elimination of Non-metallic Inclusions Using Electromagnetic Force
Joon-Pyou Park, Atusi Moriuira, Kensuke Sassa and Shigeo Asar

Synopsis :

In order to produce high quality metals, decreasing of the amount of non-metallic inclusions is indispensable. A new
elimination method of non-metallic inclusions using electromagnetic force is proposed. The principle of the method is
that the electromagnetic force induced in molten metal by imposing direct electric current and magnetic field, scarcely
acts on the non-metallic inclusions due to the low electrical conductivity. Thus, the non-metallic inclusions move in
the opposite direction to that of the electromagnetic force. In order to confirm the principle of the method, the
movement of polystyrene particles suspending in a NaCl aqueous solution by electromagnetic force is visualized.
Moving velocify of the polystyrene particles is compared with the theoretical one. The turbulent fluid motion caused
by unevenly distributed electromagnetic force agitates the inclusions which have to be eliminated by the electromag-
netic force and makes the principle of the method useless. Thus, the suppression of the turbulent motion is essential
and therefore, the molten metal has to be passed through porous bricks or a bundle of thin pipes under the electromag-
netic force. That is, the turbulent motion of molten metal causing in the unevenly distributed electromagnetic force
is substantially surpressed so as not to influence the effect of elimination of inclusions, because the turbulent motion
is bounded in small spaces such as the pore in the brick or thin pipe. The usefulness of the method is demonstrated
by the experimental works using molten tin including the non-metallic inclusions of Al,O; or intermetallic compounds.
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Fig. 1. Principle of the method eliminating inclu-
sions from molten metal.
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Fig. 2. Schematic view of the experimental appara-
tus.
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Fig. 3. Distribution of magnetic flux density.
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Fig. 4. Influence of electromagnetic force on the
convection zone of fluid.
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Fig. 5. Adhesion of polystyrene particles in the
different conditions of imposing electromag-
netic force.
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ities of a polystyrene particle in NaCl aque-
ous solution and the theoretical one.
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Fig. 7. Schematic view of the experimental appara-
tus for making the molten metal including
Al O; inclusions.
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Fig. 9. Shapes of an Al,O; inclusion.



Fig. 10. Al,O, inclusions entrapped by electromag-
netic force on the wall of the glass pipe.
(a) with electromagnetic force, (b) without electromag-
netic force.
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Fig. 11. The distribution of intermetallic com-
pounds under the different conditions.
(a) and (b) without electromagnetic force, (c) with un-
evenly distributed electromagnetic force, (d) with evenly
distributed electromagnetic force.
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Fig. 12. The relation between the terminal velocity
of an Al,O; particle with 30um diameter
and electromagnetic force and that between
entrapment time of the particle and electro-
magnetic force.
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