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Fig.1 DTA curve of as-cast Mg-2.0Zn-0.5Zr-3.0Gd alloy
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Fig. 2 Microstructures of Mg-2.0Zn-0.5Zr-3.0Gd alloy at different solution temperatures: (a) As-cast; (b) 460 C; (c) 470 C;

(d) 480 C; (e) 490 C; (f) 500 'C
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B3 FEIRE F Mg2.0Zn-0.52-3.0Gd 4421 TEM {% % SAED 1%

Fig. 3 TEM bright-field images((a), (c), (e), (g), (h), (1)) and corresponding SAED patterns((b), (d), (f)) of Mg-2.0Zn-0.5Zr-3.0Gd
alloys at different conditions: (a), (b) As-cast; (c), (d) 460 C; (e), (f), (g), (h) 480 C; (i) 490 ‘C
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Fig. 4 TEM images and SAED images of solution-treated Mg-2.0Zn-0.5Zr-3.0Gd alloy at 480 ‘C: (a), (b) BF TEM image;
(c) HRTEM image; (d) HRTEM image of zone C; (¢) FFT image of (d); (f) HRTEM image of zone D; (g) FFT image of (f)
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Fig. 5 Polarization curves (a) and Nyquist plots (b) of as-cast

and solution-treated alloys immersed in SBF for 1 h
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Table 1  ¢cor, Joor and v; of as-cast and solution-treated alloys

derived from the polarization curves

Condition  @cor (v8 SCE)V  Jeon/(nAcm™) vy/(mm-a ')
As-cast -1.5300 7.6861 0.3434
460 °C -1.5190 5.8735 0.2649
470 °C -1.5010 49194 0.2219
480 °C —1.4800 4.0428 0.1828
490 °C -1.5047 5.6618 0.2554
500 'C -1.5490 8.2674 0.3695
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Fig. 6 Corrosion rates for as-cast and solution-treated alloys

measured by mass loss and hydrogen evolution after immersed
for 120 h
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Fig. 7 SEM images showing corroded samples after immersion for 120 h and corrosion product removal: (a) As-cast; (b) 460 ‘C;

(c) 470 °C; (d) 480 C; (e) 490 C; (f) 500 C
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Fig. 8 Corrosion rates for alloy measured by mass loss and

hydrogen evolution every 8 h: (a) Corrosion rates of mass loss;

(b) Corrosion rates of hydrogen evolution
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corrosion behavior of biodegradable Mg-6Gd-xZn-0.4Zr

Effect of solution treatment on microstructure and corrosion
resistance of biodegradable Mg-2.0Zn-0.5Zr-3.0Gd magnesium alloy

YAO Huai" %, WEN Jiu-ba"% XIONG Yi" % HE Jun-guang"? LIU Ya', LI Xiao-yan'

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. Collaborative Innovation Center of Nonferrous Metals, Luoyang 471023, China)

Abstract: The effects of temperatures on microstructure of Mg-2.0Zn-0.5Zr-3.0Gd magnesium alloy were investigated
by metallographic microscope (OM), scanning electronic microscope (SEM), transmission electron microscope (TEM).
The corrosion properties of magnesium alloy were studied by mass loss, hydrogen evolution and electrochemical tests in
the simulated body fluid (SBF). The results show that the second phase (Mg, Zn);Gd is network distributed in the alloy
matrix for the as-cast alloy. The grain size of alloy gradually increases with the increase of solid solution temperature at a
temperature range of 460—500 ‘C. There is no dissolved (Mg, Zn);Gd phase present as a strip and particle form in alloy
matrix when the temperature is 480 ‘C. While partially granular phase has coherent interface relationship with a-Mg
matrix. The corrosion rate for the solid solution alloy decreases with the increase of the solid solution temperature, and
then increases. The corrosion resistance of the alloy is better than that of the as-cast alloy when the solid solution
temperature is 480 “C. In the immersion test of 120 h, the corrosion rate of alloys gradually reaches a steady state value in
the last 24 h.
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