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Table 1 Chemical composition of hypereutectic
Al-Si alloy (/%)
Si Cu Fe Mg Zn Ti Al
18~20 <0.1 <0.1 <0.1 <0.1 <0.1 Bal.
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Fig.1 Distribution of primary silicon under different magnetic fields: (a) 0, (b) RMF (20 A/40 Hz), (c) TMF (20 A/50 Hz), (d) RMF (20
A/40 Hz/10 s), (€) RMF (20 A/40 Hz)+TMF (20 A/50 Hz), and (f) RMF (20 A/40 Hz/10 s)+TMF (20 A/50 Hz)
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Fig.2 Distribution of primary silicon under different frequencies and currents of alternating magnetic fields: (a) RMF (20 A/5 Hz/10 s) +
TMF (20 A/50 Hz), (b) RMF (20 A/40 Hz/10 s) + TMF (20 A/50 Hz), (¢) RMF (50 A/40 Hz/10 s) + TMF (20 A/50 Hz), and (d) RMF
(80 A/40 Hz/10 s) + TMF (20 A/50 Hz)
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Fig.3 Distribution of primary silicon under alternating magnetic fields for different alternating time: (a) RMF (20 A/40 Hz/5 s) +
TMF (20 A/50 Hz), (b) RMF (20 A/40 Hz/10s) + TMF (20 A/50 Hz), and (c) RMF (20 A/40 Hz/15 s)+TMF (20 A/50 Hz)
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Fig.4 Distribution of primary silicon under oriented RMF and alternating RMF: (a, b) RMF (20 A/40 Hz) and
(c, d) RMF (20 A/40 Hz/10 s)
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Fig.5 Schematic diagram of the removal mechanism of

combined magnetic field
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Removal of Inclusions from Aluminum Melt Using Alternating
Combined Magnetic Field

Gao Minrui*? Li Qiulin®, Yang Dingguo™?, Liu Wei?
(1. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)
(2. Tsinghua University, Beijing 100084, China)

Abstract: Primary silicon particles precipitating from the solidification of Al-Si hypereutectic alloy are regarded as inclusions which need
removing. The effect of alternating combined magnetic field (CMF) composed of downward travelling magnetic field (TMF) and
alternating rotating magnetic field (RMF) on the inclusions removal from aluminum melt was investigated. Inclusion particles
agglomerated into clusters and migrated to the top of the melt under alternating CMF. It is found alternating CMF has a better removing
effect than oriented CMF composed of oriented RMF and downward TMF. The removing effect of alternating CMF increases when the
current and frequency of alternating RMF consisting of alternating CMF increase. Alternating CMF has the best removing effect when the
alternating time is 10 s.
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