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Microstructure of 6063 Semi-solid Aluminum Alloy Fabricated by Pulsed Magnetic

Field-inclined Pipe Compound Process
Li Wei, Long Wenyuan
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)
Abstract ;6063 semi-solid aluminum alloy slurry was fabricated by pulsed magnetic field-inclined pipe casting com-
pound method, and effects of different pouring temperatures and pulse voltages on the semi-solid microstructure
of alloys were investigated. The results indicate that the spheridization effect of the semi-solid alloy melt is slight
with the increase of temperature without applying pulsed magnetic field. In contrast, the primary phase grains are
significantly refined and spheridized after pulse voltage applying, where desirable semi-solid microstructure is a-
chieved with the pulse voltage of 200 V and pouring temperature of 670 ‘C. With the increase of pulse voltage,the
tensile strength and elongation of semi-solid aluminum alloy are improved, while the enhancement of mechanical
properties is attributed to the solidification morphologies and grain size modified by pulsed magnetic field.
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Tab.1 Chemical composition of 6063 aluminum alloy %

wy
Si Fe Cu Mn Mg Zn Ti Al
0.43 0.12 0.02 0.02 0.55 0.10 0.05 A
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Fig.1 Schematic diagram of pulse magnetic field-inclined
pipe pulping device
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Tab.2 Magnetic induction intensity under different pulse voltages

R/ V B R B/ m T
0 0
100 3.074 2
150 4.673 7
200 6.027 4
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Fig.2 Morphologies of alloys under different pouring temperatures and pulse voltages
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Fig.4 Mechanical property variation of aluminum alloy

specimens under different pulse voltages
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