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Manufacturing Al-scrap into Hypereutectic Al-Si1 Alloy by
Using Electromagnetic Force

Ji-Hyun Yoon, Kwang-Ho Moon, Yong-Hyun Kim and Kwang-Hak Lee

Abstract

The objective of this study is to investigate on manufacturing Al-scrap into hypereutectic Al-Si alloy by using electromagatic
force. The Fe element in the aluminium scrap was controlled by intermetallic compound method and using EMF(electromagnetic
force). The most lumped compound was found after 10min holding at 69FC. A number of segregated compound was revealed
when imposed to EMF at 30A. The refinement of primary Si particles was achieved by EMF stirring. Primary Si particles were

refined and spheroidized most of all with the magnetic intensity of 180G for 10 min.
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Table 1. Chemical composition of Al-Fe-Si alloys(wt.%).
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Fig. 1. Experiment apparatus for direct current electro-
magnetics. (a) electromagnet (b) furnace (c¢) pole (d)
furnace power supply (e) current power supply (f)
electromagnet power supply.
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Fig. 2. Appratus of stirrer by electromagnetic force. (a) electro-
magnet (b) furnace.
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Al-Fe-Si alloy

Fig. 3. Microstructure of eutectic Al-Si alloy and Al scrap
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Fig. 4. Variation of microstructures with holding time at 690°C
holding temperature. (a) 1 min (b) 5 min (c) 10 min (d)
20 min,
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Fig. 5. EPMA line analysis for the Al-Si-Mn-Fe system intermetallic compounds.
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Fig. 6. Variation of the macrostructure of specimens with EMF
current. (a) 0A (b) 10A (c) 20A (d) 30A (e) 40A
(electromagnetic force : 0.2T, holding time : 20 min at
690°C)
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Fig. 7. Variation of microstructure of specimens with EMF
current. (a) 10A (b) 20A (c¢) 30A (d) 40A
(electromagnetic force : 0.2T, holding time : 20 min at
690°C)
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Fig. 8. Microstructural changes of primary silicon particles
with stirring force. (a) 180G (b) 280G (c) 380G
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