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Effects of AC Magnetic Field on Structure and Hardness of Al-Fe-Sc-Zr Alloy
Li Zhiwei', Zhou Quan', Dong Jianjun®, Chen Leping', Wei Chenyang'
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2. Library of Nanchang Hangkong University)

Abstract : Effects of voltage of continuous AC magnetic field as well as discharge frequency and duty cycle of dis-
continuous AC magnetic field on solidification structure and hardness of Al-Fe-Sc-Zr alloy were explored by means
of OM, XRD, electronic brinell hardness tester. The results indicate that both continuous AC magnetic field and
discontinuous AC magnetic field can refine grains of the alloy, where primary Al;Fe phase is transformed from
coarse long needle to fine short rod shape, and mechanical properties are all improved. In the range of 0~300 V,
with the increase of AC voltage, the length of primary Al;Fe phase is increased at first and then decreased, and
the turning point is 100 V. When the AC voltage is 100 V, the primary Al;Fe phase gathers at the edge of the
specimen, and the hardness of the center part is higher than that of the edge part. When the discharge frequency
is 0~10 Hz or the duty cycle is 10% ~30% , with the discharge frequency or duty cycle increasing, the length of
primary Al;Fe phase is decreased gradually. Brinell hardness of the alloy basically corresponds to the average
length of primary Al;Fe phase.
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Fig.1 Schematic diagram of AC magnetic field device
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Tab.1 Experimental process parameters
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Fig.2 Dimension of tensile specimen
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Fig.3 Macro structure of Al-3Fe-0.3Sc-0.1Zr alloy under different voltages
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Fig.4 Morphologies of primary Al;Fe phase in Al-3Fe-0.3Sc-0.1Zr alloy under different voltages
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Fig.5 Microstructure of specimen 2 at different positions
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