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Fig. 1 The microstructure of the as—cast alloy
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Fig. 2 The element distribution of the eutectic structure at grain boundaries
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Fig. 3 The element distribution of the different areas within o -Mg
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Table 1 The energy spectra analysis results of

as-cast microstructure at%
A Mg Nd Gd Zn Zr
1 91.29 6.14 0.76 1.80 0.01
2 91.60 5.84 0.70 1.83 0.04
3 98.96 1.49 0.59 0.10 0.57
4 64.41 0.27 0.09 0.22 34.98
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Fig. 4 The microstructure evolution during solution treatment
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Fig. 5 The analysis of the precipitation phase
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Fig. 6 The histogram of mechanical properties
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Effect of Solution Treatment on Microstructure and Mechanical Properties
of Mg-2Nd-1Gd-0.5Zn-0.5Zr Magnesium Alloy

LI Meng', ZOU Wen-bing', ZHANG Xu-liang', PAN Long', LI Bao-hui?, CHU Jie'
(1. Xinjiang Technology (Jiangsu) Co., Ltd., Nantong 226100, Jiangsu, China; 2. Shanghai Aerospace Precision Machinery
Research Institute, Shanghai 201600, China)

Abstract:

The effect of solution treatment on the microstructure and mechanical properties of Mg-2Nd-1Gd-0.5Zn-0.5Zr
magnesium alloy was studied using optical microscopy, scanning electron microscopy, transmission electron
microscopy, and room temperature tensile machines. The results showed that the microstructure of the as-cast
alloyswas mainly composed of a-Mg matrix and eutectic microstructure at grain boundaries. During solution
treatment, the eutectic f phaseswith high Zn contentwere disappear, whilethe second phases with low content
of Zn were observed, it was completely disappeared after solution treatment at 540 °C for 20 h. Therefore, the
optimal solution treatment system was 540 °C x 20 h. After solution and subsequent aging treatment, anew
fine precipitateswere observed within the 0-Mg matrix, and its habit plane was {1120}, crystal face, which
helped to achieve more better strengthening effect. The optimum mechanical properties of the alloy could be
gained after heat treatment at 540 °C %20 h+200 °C x18 h, the average tensile strength, yield strength, and
elongation after fracture were 274.58 MPa, 155.94 MPa, and 4.94%.
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