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Effects of Electric Pulse Currents on Microstructure and Mechanical

Performance of Al-6Zn-3Mg-2Cu Rolled Strip

Tian Xitian', Shen Shanzhong®, Xu Jibo*, Kuang Xinwen?, Lu Yigi*, Su Xin"?, Gao Wei*, Zhao Jiayu®
(1.College of Mechanical and Electrical Engineering, Northwest Polytechnical University; 2.Zhejiang
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Abstract: The influence of electric pulse (EP) current with frequency of 20, 50 and 150 Hz as well as the current
density of 400 A on the microstructure and mechanical properties of Al-Zn-Mg-Cu rolled plate was investigated
during solidification process. The results indicate that the macro-segregation degree is greatly improved and the
microstructure is obviously refined with 20 Hz EP field. Instead, the structure entirely made up of dendrites has
hardly any change at 150 Hz. ¢ phases in form of network or island are widely distributed in aluminum alloy.
Meanwhile, the tensile strength of cast rolling strips modified by 20 Hz EP current can reach 320 MPa, which is
1.3 times of that of conventional ones. The strips are characterized by brittle fracture, and the ductility is in-
creased after modified by EP current.
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Fig.1 The Al-6Zn-3Mg-2Cu strip prepared by TRC

process with various EP frequencies
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Fig.4 Schematic diagram of current density and the

corresponding temperature gradient of growing dendrites
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Fig.5 The SEM images of Al-6Zn-3Mg-2Cu alloy modified by various EP {requencies
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Fig.3 Certral microstructure of cross section of Al-6Zn-3Mg-2Cu strips regulated by various EP frequencies
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Tab.2 Chemical composition analysis of segregation

points in Fig.5 %
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1 16.98 23.05 48.60 59.15 11.14 5.78 23.28 11.75
2 10.85 15.54  48.31 62.35 23.40 12.82 17.45 9.29
3 9.47 14.16  44.39 59.79  24.93 14.26  21.22 11.79
4 15.73 22.46  43.04 55.38 17.66 9.65 23.57 12.52
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Microstructure and Mechanical Properties of Mg-9Li-1Zn Alloy with RE

Elements Multi-micro Alloying
Wang Hongliang', Xie Shengzhong', Lin Jianguo®
(1.Hunan Nonferrous Metals Vocational and Technical College;
2.School of Materials Science and Engineering, Xiangtan University)

Abstract: The multiple trace rare earth elements RE (0.2% Y +0.1% Nd+0.05% Gd) (mass percentage) were
added to prepare light and high-strength Mg-9Li-1Zn-RE alloy (LZ91-RE), which was subsequently forged and
cold rolled. The microstructure and phase of the as-forged and as-rolled 1.Z91 alloy and 1.Z91-RE alloy were ana-
lyzed by means of OM, SEM, EDS, XRD, TEM. Meanwhile, the mechanical properties of the alloy prepared
were tested by the tensile testing machine. The results reveal that the microstructure of LZ91 alloy consists of two
phases of a-Mg and p-Li. After the addition of multiple rare earth elements, the volume fraction of « phase in
L.Z91 alloy is reduced by 26.5% , and the grains are significantly refined. Y-rich, Nd-rich, Mg;; Nd and Mg; RE
rare earth strengthening phases are in-situ precipitated, however there exists a local segregation. After deforma-
tion of the LZ91-RE alloy by cold rolling with large strain, the rare earth strengthening phases in the alloy are
broken and refined with more uniform distribution. In addition, compared with that of the LZ91 alloy, the tensile
strength of the as-forged LZ91-RE alloy is increased by 13.9%. The tensile strength of the cold-rolled LZ91-RE
alloy is increased by 19%, while the elongation is only reduced by 4.44%.
Key Words: Mg-9Li-1Zn Alloy, Rare Earth, Microstructure, Mechanical Properties
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