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Effects of Trace Nd on Microstructure, Mechanical Properties and Corrosion

Resistance of Mg-27Zn-0.2Sr-0.6Zr-x Nd Biomaterials
Wang Zhenyin, Xu Yuzhao, Li Jingyuan
(Beijing Advanced Innovation Center for Materials Genome Engineering,

School of Materials Science and Engineering, University of Science and Technology Beijing)
Abstract: The microstructure, mechanical properties and corrosion resistance of Mg-2Zn-0.2Sr-0.6Zr-xNd(x =0,
1, 2, weight fraction) alloy were investigated by optical microscope (OM), scanning electron microscope
(SEM), transmission electron microscope (TEM), universal material testing machine and electrochemical experi-
ments. Microstructure experiments show that the addition of Nd can refine the grain size and the granular Mg-Zn-
Nd second phase(T phase) which grows up with the increase of Nd content is uniformly distributed. Tensile tests
at room temperature show that trace amount of Nd can improve the yield strength and tensile strength, however
the elongation is decreased slightly with the increase of Nd content. The degradation behavior of Mg-2Zn-0.2Sr-0.6
Zr-xNd alloy was analyzed by using Hank’s solution. The results show that the corrosion rate of Mg-2Zn-0.2Sr-
0.6Zr-xNd(x=0,1,2) is 0.49 mm/a, 0.39 mm/a and 1.12 mm/a, respectively. With 1% Nd addition, corrosion
resistance of the alloy can be improved. However, the corrosion resistance of the alloy with 2% Nd is decreased
significantly. In general, Mg-2Zn-0.2Sr-0.6Zr-1Nd has the satisfied combination of mechanical properties and cor-
rosion resistance.
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Tab.1 Actual chemical composition of the magnesium alloys %
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Optical microscopic images of the as-extruded
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Fig.2 SEM images of the as-extruded Mg-2Zn-0.2Sr-0.6Zr-
xNd alloys and EDS results of the marked positions
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Fig.3 TEM image of the as-extruded Mg-2Zn-0.2Sr-0.6Zr-
1Nd alloy and EDS results of the second phase
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Fig.4 Tensile stress-strain curves of the as-extruded

Mg-27Zn-0.2Sr-0.6Zr-2 Nd alloy at room temperature
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Fig.9 Corrosion rates of as-extruded Mg-27Zn-0.2Sr-0.6Zr-
2 Nd alloys in Hank’s solution at 25 “C
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