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Electromagnetic purification of
aluminum alloy melt only by alternating current

WU liexiong. REN Zhong-ming. ZHANG Banewen. ZHONG Yun-bo. DENG Kang
(Shanghai Enhanced Laboratory of Metallurgy, Shanghai University,
Shanghai 200072, China)

Abstract: Electromagnetic separation of inclusion particles from aluminum melt only by industrial frequency current was
investigated. The influence of processing variables including current density, imposed time, the types of separator on the
migration behavior of inclusion particles were studied. T he results show that the higher current density and longer imposed
time result in higher removal efficiency. When the applied current density is 4. 7 x 10° A/ m? and the imposed time is 40 s,

there are observable effects in all kinds of pipes. The electromagnetic separation from molten metal only by alternating

current is feasible.
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Fig. 1 Schematic of separation of

inclusion particles from molten
melt only by imposing current
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Fig. 2 Schematic of electromagnetic
separator by using alternating current
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Fig. 3 Macrostructures of AFSi alloy in different pipes without current
(a) —Triangle pipe; (b) —Circular pipe; (c¢) —Rectangle pipe
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Fig. 4 Macrostructures of AFSi alloy in different pipes with current of 300 A
(a) —Triangle pipe; (b) —Circular pipe; (c¢) —Rectangle pipe
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Fig. 5 Microstructures of rectanglepipe sample in Fig. 4
(a) —Edge area; (b) —Transition area; (c) —Center area
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Fig. 6 Effects of imposed time on migration behavior of Si
(a) —t=10s; (b) —t=20s; (¢) —t= 40s
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Fig. 7 Effects of current on migration behavior of Si
(8) —Io= 150 A; (b) —I.= 250 A; (¢) —I,= 300 A
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