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Effects of Pulse Magnetic Field and Refiner on Solidification Structure and Properties
of Al1-5Mg-3Zn-1Cu Alloy by Graphite Mold Cating
ZHANG Ping, ZHOU Quan, ZENG Lintian, PENG Cong, YUAN Yuanping
(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063)

Abstract: The effects of AI-5Ti-1B refiner, pulsed magnetic field, and composite treatment of refiner and pulsed mag-
netic field on microstructure, mechanical properties, and corrosion resistance of as-cast and T6-treated Al-5Mg-3Zn-1Cu
alloy were investigated comparatively by OM, SEM, TEM, XRD, and electronic universal testing machine. Mean-
while, the influence laws of different pulse voltages and discharge frequencies on as-cast microstructure and compres-
sive properties of the alloy under composite treatment condition were examined. The results reveal that the microstruc-
tures of as-cast and T6-treated alloy are improved after pulsed magnetic field, refiner, and composite treatment, in
which the composite treatment exhibits desirable refinement effect, and the amount of T-Mg;,(Al, Zn),, phase in as-
aged alloy is increased with uniform distribution after composite treatment. Under composite treatment condition, the
grain size and average volume fraction of mixed phase of Al-5Mg-3Zn-1Cu alloy are firstly decreased and then
increased as pulse voltage rises from 0 V to 300 V, with 200 V as turning point, which presents the identical trend as
pulse frequency varies from 0 Hz to 10 Hz, with 2.5 Hz as turning point. The compressive properties of as-cast alloy
and tensile properties of T6-treated alloy correspond roughly to the grain size and average volume fraction of mixed
phase, indicating that compressive and tensile properties are enhanced with the reduction of grain size and average vol-
ume fraction of mixed phase. The tensile strength and elongation of T6-treated alloy are 243.88 MPa and 7.3% after
composite treatment, which are increased by 68.9% and 20.4%, respectively, compared with the untreated ones.
Moreover, the self-corrosion potential and self-corrosion current are declined with enhanced corrosion resistance.
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Fig.1 Schematic diagram of pulsed magnetic field device
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Tab.1 Process parameters for experiment

KB WmE/V O R/Hz  BEHEREE/C w(Al-S5Ti-1B)/ %

0 0 0 700 0

1 0 0 700 0.4
2 300 5 700 0

3 100 5 700 0.4
4 200 5 700 0.4
5 300 5 700 0.4
6 300 2.5 700 0.4
7 300 10 700 0.4
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Fig.3 Morphologies of a-Al phase in Al-5Mg-3Zn-1Cu alloy under different processes
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Fig.4 Morphologies of mixed phases in Al-5Mg-3Zn-1Cu alloy at grain boundaries under different processes
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