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Abstract: The synergy of pulsed magnetic fields and foam ceramic filters on melt purification and grain refinement of
3003 aluminum alloy melts was investigated. Pulsed magnetic fields with different currents (60, 80, 100, 120 A) were
applied to analyze the removal effect of iron inclusions, grain refinement in the microstructure, and hardness variation.
The results indicate that single filtering treatment has limited effect on removal effect of needle-like iron phases. After
applying pulsed magnetic field, the iron phase is gradually transformed from a needle-like shape to irregular blocky and
spherical shapes.Fe content is decreased initially and then increased with increasing current, which is reduced to 0.97%
at 100 A, achieving an iron removal efficiency of 17.8% .The grain size is declined to 133.83 pm, which is reduced by
22.2% compared to that of untreated ones, and microstructural uniformity is significantly improved. The hardness is

increased to 51.6 HV , which is enhanced by 7.9% compared to that of untreated ones.
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Fig.1 Schematic diagram of experimental device
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Tab.2 Experimental parameters of different current pulsed

magnetic fields
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Tab.3 EDS results under different processing conditions
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Fig.3 SEM images of 3003 aluminum alloy treated with different current pulse magnetic fields
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Fig.4 XRD pattern of 3003 aluminum alloy treated with different

current pulsed magnetic fields
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different current pulsed magnetic fields
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