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Magnetic Separation of Inclusions in Molten Metal Using a High Magnetic Field

Norihisa WAKI, Kensuke SAssA and Shigeo ASAL

Synopsis : A new method for separating inclusions from molten metal using a high magnetic field has been proposed. The principle of this method

based on a magnetization force has been confirmed in experiments with Al-Si-Mn-Fe, Bi-Mn and Al-Si alloys, in which precipitated parti-

cles of intermetallic compounds and silicon imitating inclusions in molten metal were separated.

In order to measure magnetic susceptibility, the Gouy’s method has been modified by using a super conducting magnet to work in a high

temperature up to 1200°C. The theoretical expression of the magnetization force which is indispensable to evaluate the magnetic susceptibili-

ty has been derived. By use of the expression, the magnetic susceptibility of the intermetallic compounds used in the experiment of magnetic

separation was measured over the range of liquidous to solidous temperatures.

Key words: inclusion; magnetic separation; magnetization force; magnetic susceptibility; electromagnetic processing of materials; continuous casting of

steel; steelmaking.
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Fig. 1. Experimental apparatus for measurement of magnetic susceptibility.
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Fig. 2. Temperature dependence of magnetic susceptibility
of Ta.
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Fig. 3. Temperature dependence of magnetic susceptibility
of Al-Si-Mn-Fe alloy.
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Fig. 4. Comparison between theoretical value and ob-
served data on magnetic migration velocity of a
graphite particle in liquid paraffin.
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Fig. 5. Experimental apparatus for magnetic separation.

Table. 1. Observed magnetic susceptibility.

ti tibilit, 3/k;

sample temperature(°C magnetic susceptibility (m3/kg)
matrix precipitate
Al-11.5%Si-2%Mn-2%Fe alloy 650 6.9x10° 1.14x 10
Bi-4%Mn alloy 300 -3.93x 1010 3.06 x 105
Al-18%Si alloy 600 6.94% 10 -1.33x 10
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Fig. 6. Macro structures of Al-11.5mass%Si—2mass%Mn—2mass%Fe alloy.
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Fig. 8. Macro structures of Al-18mass%Si alloy.
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Table. 2. Physical properties.

Viscosity n 5.5x 103 Ns/m?”

8
Volumetric magnetic susceptibility| 1.86 x 103 )
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Fig. 9. Magnetic migration velocity of a Al,O, particle in
molten steel.
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Fig. 10. Magnetic migration time of a AlLO; particle in
molten steel.
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