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Fig.1 SEM images (a, b) and XRD patterns (c) of ZK60-1Nd magnesium alloy
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Fig.2 SEM image (a) and element line scanning (b) of ZK60-

INd magnesium alloy before homogenization
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Fig.3 SEM images of ZK60-1Nd magnesium alloys after homogenization: (a) 300 °C, 8.0 h; (b) 400 °C, 6.0 h; (c) 400 C, 48 h;
(d) 400 °C, 96 h; (¢) 500 C, 8 h; (f) 500 C, 24 h
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Fig.4 SEM image of eutectic and its EDS analysis of ZK60-1Nd
after homogenization at 400 ‘C for 8.0 h
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Fig.5 Element line scanning position (a) and results (b) of

ZK60-1Nd magnesium alloy after homogenization
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Fig.6 Average content of Zn, Nd and Zr in a-Mg matrix of the

alloy held at different temperatures for 8 h
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Fig.8 Corrosion rates of ZK60-1Nd magnesium alloys in 3.5% NaCl solution after homogenization at different temperatures: (a) 300 C,

(b) 400 °C, and (c) 500 C
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Table 2 Morphologies of ZK60-1Nd magnesium alloys after the corrosion in 3.5% NaCl solution
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Fig.9 Polarization curves of ZK60-1Nd magnesium alloys in 3.5% NaCl solution after homogenization at different temperatures: (a) 300 C,

(b) 400 °C, and (c) 500 C
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Microstructure and Corrosion Behavior of ZK60-1Nd Magnesium Alloy

Chu Xu, Wang Zhongjun, Zhang Tao, Wang Dongxiao, Wang Hongbin
(University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: Microstructure and corrosion behavior of ZK60-1Nd magnesium alloy in 3.5 wt% NaCl aqueous solution were studied by
scanning electron microscope (SEM), X-ray diffractometer (XRD), electrochemical workstation and a brine weight loss method. The
results indicate that the as-cast microstructure of the ZK60-1Nd alloy is mainly composed of matrix a-Mg, and a coarse network eutectic
MgZn, phase containing rare earth Nd distributed along the grain boundaries. The corrosion rate of the alloy in 3.5 wt% NaCl aqueous
solution is 0.2 mg-em™h™". After annealing at 400 °C for 96 h, part of the eutectic phase is fused to particles with a maximum size of 0.5
pm and the corrosion rate is reduced to 0.1 mg-em™>-h™. After annealing at 500 °C for 8.0 h, fishbone eutectic phase is fused to patchy, the
MgZn, phase is dissolved into the matrix, the contents of Nd, Zn and Zr are increased with uniform distribution in the matrix, and the
corrosion rate reaches a minimum of 0.03 mg-cm>-h™". The improvement of corrosion resistance is attributed to the increase of the solid
solution Nd content in matrix a-Mg, which increases the corrosion potential and decreases micro galvanic corrosion in number.

Key words: ZK60-1Nd; magnesium alloy; homogenization; microstructure; corrosion resistance
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