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Effects of Pulsed Magnetic Field on Microstructure and Properties of

Mg-6Zn-0.5Zr-1Gd Alloy
Mao Xuncong, Chen Leping, Peng Cong, Wei Chenyang, Xin Zhouyuan
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: The effects of different pulsed magnetic field parameters on the solidification microstructure and me-
chanical properties of Mg-Zn-Zr-Gd alloy were investigated. The results reveal that the solidification microstruc-
ture and mechanical properties of the alloy are obviously improved under the condition of pulsed magnetic field.
With the increase of pulsed voltage(0~300 V) or mould preheating temperature(200~600 C), the grain size in
the alloy is decreased gradually. With the increase of pulsed frequency(0~10 Hz), the grain size of the alloy is
decreased firstly and then increased. With the pulsed voltage of 300 V, the pulsed frequency of 5 Hz and the
mould preheating temperature of 600 C, the mechanical properties of the alloy present desirable, where the com-
pressive strength and the compression rate of the alloy reach 271.35 MPa and 22.5% , resepctively. Compared
with those of the alloy without pulsed magnetic field treatment, the compressive strength and compression rate of
treated alloy are increased by 28.4% and 14.2% , respectively.
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Tab.1 Process parameters for pulsed magnetic field
£k Wk b i/ V Jik w4514/ He AT/ C

1 0 0 600
2 100 5 600
3 200 5 600
4 300 5 400
5 300 2.5 600
6 300 10 600
7 300 5 200
8 300 5 600
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Fig.1 Schematic diagram of pulse magnetic field
processing device
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Fig.2 The microstructure of the Mg-6Zn-0.5Zr-1Gd alloy under different pulse voltages
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Fig.3 The grain size in the Mg-6Zn-0.5Zr-1Gd

alloy under different pulse voltages
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Fig.4 The microstructure of the Mg-6Zn-0.5Zr-1Gd alloy at different pulse frequencies
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Fig.6 Microstructure of Mg-6Zn-0.5Zr-1Gd alloy at different mould preheating temperatures and its grain size
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Fig.7 The morphologies of the second phase in the Mg-6Zn-

0.5Zr-1Gd alloy under different treatments
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Fig.8 Locally enlarged SEM morphologies of the second phase of untreated and treated Mg-6Zn-0.5Zr-1Gd alloys in Fig.7
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Microstructure and Properties of Alloying ZG40Cr25Ni20 Steel after Solution Treatment
Lu Wangke, Zhou Wengian, Sun Yufu, Yu Genjie
(School of Electro-mechanical Engineering, Zhongyuan Institute of Science and Technology )

Abstract: The microstructure and properties of ZG40Cr25Ni20 steel with 5% Al, 0.6% Tiand 0.6% W after solu-
tion treatment were investigated. The results indicate that the tensile strength of ZG40Cr25Ni20 is increased with
the addition of alloying elements, and the elongation is decreased to about 11% of the ones before addition, which
presents brittle fracture. However, the high temperature elongation is increased significantly with many dimples
and tearing edges existing on the tensile fracture surface, and high toughness at high temperature is presented.
With the addition of Al, Ti and W elements, after 1 200 C X5 h oil cooled, the hardness is increased further due
to the formation of Ni; Al phase and TiC and WC particles with high hardness and high stability, where the wear-
resistance at room temperature and 600 ‘C dry friction condition are improved.

Key Words: ZG40Cr25Ni20, Alloying, Solution Treatment Microstructures, Hardness, Wear-resistance
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