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Fig. 1 Microstructures of as-extruded Mg-0.5Zr-1.8Zn-xGd alloys: (a) EO; (b) E0.5; (¢) E1.0; (d) E1.5; (e) E2.0; (f) E2.5
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Fig. 2 TEM images, corresponding SAED patterns and EDS spectra of second phase of E1.0 alloy: (a), (c), (e), (f) BF-TEM

images; (b) EDS spectrum, point 4; (d) EDS spectrum, point B
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Fig. 3 TEM images and SAED patterns of E1.0 alloy: (a)—(c) TEM images of rod-like precipitated phase; (d) HRTEM
image of 4 zone; (¢) HRTEM image of B zone; (f) HRTEM image of A4 and B zones; (g) FFT image of Fig. (d); (h) FFT image
of Fig. (e); (i) FFT image of Fig. (f)
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Fig. 4 Typical TEM images of E2.0 and E2.5 alloys: (a), (b), (c) E2.0; (d), (e), (f) E2.5
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Table 1 ¢.on, Joorr and v; of as-extruded Mg-0.5Zr-1.8Zn-

xGd alloys

Material @.o (vs SCE)/V  Jeon/(HA-cm ™) vi/(mmea')
EO0 ~1.438+0.003  3.494+0.004  0.158+0.003
E0.5  —1.414+0.003  3.422+0.004 0.155+0.003
EI.O  —1.379+0.003  3.339+£0.004 0.150+0.003
EL.5  —1.396+0.003  3.368+£0.004 0.154+0.003
E2.0  —1.444£0.003  3.518+0.004 0.159+0.003
E2.5  —1.449+0.003  3.537£0.004 0.163+0.003
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Fig. 6 Nyquist plots and corresponding equivalent circuit model of as-extruded Mg-0.5Zr-1.8Zn-xGd alloys immersed in

SBF for 1 h: (a) Nyquist plots; (b) Impedance versus lg f; (¢) Phase angle versus 1g f; (d) Equivalent circuit model
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Table 2 Electrochemical impedance spectra simulated values of as-extruded Mg-0.5Zr-1.8Zn-xGd alloys immersed in SBF

for1h

Material (in*) (kg{eclr/n”) (Q*lifll*/?s*") m (Qf,i*z) (Q*liifl%/?s’”) =

EO 245 2.11 18.0 0.956 244 66.0 0.531
E0.5 17.2 2.18 15.4 0.957 256 72.1 0.491
E1.0 26.9 2.43 14.5 0.915 284 95.7 0.473
EL5 14.8 2.39 18.4 0.907 262 3255 0.557
E2.0 18.3 2.14 20.1 0.909 258 293 0.552
E2.5 19.3 2.11 20.2 0.891 232 26.1 0.561
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IR RAKTENY B B ETiRIRERE N
DX th DL i I 2o RE R S e Bl A &
B0 B IR B e 1) o G A MR XA S el A v
FERAMG, HAH AR DTS 2 BB, BHAR DXk
TS BUR MR & SR 5225 M 10 2l IR 48
WP, 4 Gd FEANT 2.0%HF, BEE Gd & &MY
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Fig. 7 Corrosion rate of as-extruded Mg-0.5Zr-1.8Zn-xGd

alloys after immersion in SBF for 120 h
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Fig. 8 SEM micrographs and energy spectra showing as-extruded Mg-0.5Zr-1.8Zn-xGd samples after immersion for 120 h
and corrosion product removal: (a) EO; (b) E0.5; (¢) E1.0; (d) E1.5; (e) E2.0; (f) E2.5, (g) EDS spectrum, point 4; (h) EDS
spectrum point B; (i) EDS spectrum, point C
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Effect of Gd content on microstructure and corrosion resistance of
as-extruded Mg-0.5Zr-1.8Zn-xGd alloys

YAO Huai'" %, FANG Bo-yang’, CAO Jia-long', WANG Xiao-bo', YE Wen-long', LI Qing', LI Yun-xiang'

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

3. College of Materials Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The effects of Gd content on the microstructure and corrosion resistance of the as-extruded
Mg-0.5Zr-1.8Zn-xGd alloys (0—2.5%) was investigated. The results show that, when the extrusion ratio is 7.7 and
the extrusion temperature is 350 ‘C, the alloys have undergone complete dynamic recrystallization. The grain size
decreases with the increase of Gd content and finally tends to be stable. The second phase in the alloy consists
mainly of the granular (Mg, Zn);Gd phase and the Mg,Zn,; phase, and volume of the second phase gradually
increase with increasing Gd content. Meanwhile, the nano-scale granular (Mg, Zn);Gd phase has a semi-congruent
interfacial relationship with the alloy matrix. When Gd content is greater than 2.0%, a portion of the insoluble
second phase is randomly distributed in the alloy matrix in the form of curved lines, and the volume and the
amount gradually increase as Gd content increasing. The corrosion resistance of the alloy is enhanced and then
weakened with the increase of Gd content, that the alloy has the best corrosion with a Gd content of 1.0%.

Key words: magnesium alloy; extrusion; microstructure; corrosion resistance
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