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Effects of Pulsed Magnetic Field on Solidification Microstructure and

Hardness of A356 Aluminum Alloy

Song Zhigi,Wang Jun,Hu Chaosheng.Zhao Xudong.Liu Yongzhen,Ma Yonglin
(Materials and Metallurgy College, Inner Mongolia University of Science and Technology)
Abstract; The effects of pulsed magnetic field on the solidification microstructure and hardness of A356 aluminum
alloy under different current intensities were investigated by Zeiss microscope(OM), field emission scanning elec-
tron microscope(FESEM) and Vickers hardness tester. The results indicate that the primary «-Al phase and eu-
tectic silicon phase in the solidification structure of A356 aluminum alloy can be refined and the hardness can be
improved by pulse magnetic field, where the pulse magnetic field with current intensity of 100 A exhibits the de-
sirable refining effect. Compared with untreated ones, the average size of primary ¢-Al grains and eutectic silicon
is decreased by 30.97% and 68.6% , respectively, and the hardness is increased by 19.6%. The nucleation process
under the action of pulsed magnetic field was analyzed. The results reveal that pulsed magnetic field can reduce
the activation energy of nucleation, leading to the increase of atomic clusters and nucleation rate as well as reduc-
tion of size in the melt.
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Tab.1 Chemical composition of A356 aluminum alloy %

wB

Si Fe Cu Mn Mg Zn Ti Ni Sr Al

7.33 0.114 0.002 8 0.016 3 0.377 0.012 1 0.113 0.004 0.010 0 44
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Fig.14 Average grain size variation of A356 aluminum
alloy specimen under pulsed magnetic field with different

current intensities

Metallographic structure of A356 aluminum alloy treated by pulsed magnetic field with different current intensities
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