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Fig. 1 Microstructures of Mg-8Gd-2.5Nd-0.5Zr alloy: (a) As-cast; (b) Solid solution state; (c) Aging state
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Fig. 2 XRD patterns of Mg-8Gd-2.5Nd-0.5Zr alloy: (a)

As-cast; (b) Solid solution state; (c) Aging state
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Fig.3 SEM images of Mg-8Gd-2.5Nd-0.5Zr alloy: (a) As-cast; (b) Solid solution state; (c) Aging state
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Fig. 4 SEM image (a) and EDX spectrum (b) of cuboidal particle
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Fig.5 TEM images and SAED patterns of Mg-8Gd-2.5Nd-0.5Zr alloy: (a), (a") As-cast; (b) , (b") Solid solution state; (c) , (c) Aging state
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Fig. 7 HRTEM images (a) and Fourier transform spectrum (b) of aged alloy
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Table 1 Mechanical properties of alloy at room temperature

Treatment process o,/MPa 0y.,/MPa /%
As-cast 189.3 171.6 2.91
Solid solution 201.4 168.2 2.78
Aging state 251.1 228.7 3.55
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Effects of heat treatment on microstructure and
mechanical properties of Mg-8Gd-2.5Nd-0.5Zr alloy

WEI Xiao-jia, LIU Qiu-zu, HAN Shi-ping

(College of Mechanical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Microstructure and mechanical properties of Mg-8Gd-2.5Nd-0.5Zr (mass fraction, %) alloy after solid solution
and aging treatment were studied by OM, XRD, TEM, SEM and tensile experiment. The results show that the
microstructure of as-cast alloy is composed of a-Mg matrix and crystal containing Mg5Gd and Mg12Nd phases. After
heat treatment, more cuboid-shaped particles are founded. The nanoscale stripe phase is precipitated out, and the alloy is
strengthened effectively. The f’ phase of aged alloy is multiple spindle with periodic structure, and the mutual angle is
120°. The tensile strength of the alloy are 189.3MPa (as-cast), 201.4 MPa (solid solution state) and 251.1 MPa (aging
state), respectively.
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