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A study on the Continuous Elimination of Inclusions in
Al Alloy by Electromagnetic Force
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Abstract

The growing use of aluminum for castings over the past decade has brought with it the increased scrutiny of component properties
One area that has received much attention is the effect of in inclusions - or impurities particles held in the metal - on castig
properties. A new method of electromagnetic separation for removal of inclusions in aluminum alloy melts is proposed. The
principle 1s that as the electromagnetic force induced in metal acts on inclusions due to low electric conductivity, they are moved
to the direction opposite to electromagnetic force and can be separated and removed from the melt. Experiments were carried out
on A356 melt mixed alumina particles and commercial Al alloys of ADC 10 and 12. In the experiment using A356, it was proved
that Al,O, particles was separated and removed continuously from matrix melt by electromagnetic force. Based on these results,
the continuous separation experiment that used ADC 10, 12 was carried and the cleanliness of melt was assessed by the amount of
porosity, hydrogen contents, PoODFA and mechanical properties through tensile test. As the results of analyses, the amount of
porosity and hydrogen contents decreased without variation of chemical composition in the specimen that passed the electro-
magnetic continuous separator. In addition, tensile strength and elongation of this specimen increased by 20~30% because of
reduction of inclusions. (Received May 4, 2002)
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Fig. 1. The continuous electromagnetic separation apparatus.
(a) schematic diagram (b) photo
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Table 1. The chemical composition of mother alloy by XRF

(wt% )
Si Cu Fe Mg Mn Zn
ADC10 9.06 2.76 0.83 0.3 0.2 087
ADC12 1038 238 0.7 0.17 012 0.26
I

Time
METAL CLEANLINESS ASSESSMENT

Fig. 2. Principle of the PoDFA.
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Fig. 3. Effect of electromagnetic force on melt cleanliness. (a)
without EMF (b) with EMF
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Fig. 4. Distribution of particle size and area fraction of residual
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Fig. 5. Compositional comparison between before and after
EMF. (a) ADC 10 (b) ADC 12
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Fig. 6. Comparison the amount of porosity between with and
without EMF in specimens.
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Fig. 10. Fracture surface of specimens after tensile test. (a)
Without EMF (b) With EMF
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