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Fig.1 Schematic of tensile specimen
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Fig.2 SEM image (a) and corresponding region EDS element
mapping (b) of the as-cast alloy
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Fig.3 OM microstructures and grain size histogram of Mg-Zn-Gd-Y-Zr alloy solution treated at different temperatures: (a) 460 C,
(b) 470 °C, (c) 480 C, (d) 490 C, (e) 500 C, and (f) 510 'C
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4 A E R Mg-Zn-Gd-Y-Zr & 44148 SEM B A
Fig.4 SEM images of Mg-Zn-Gd-Y-Zr alloy solution treated at different temperatures: (a) 460 C, (b) 470 °C, (c) 480 °C, (d) 490 C,

(e) 500 °C, and (f) 510 C
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Fig.5 TEM image of the second phase (a) and the SAED
patterns of area A (b) and area B (c) in Fig.5a for
T4-460 sample
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Kl 6 T4-490 XA —HMHH TEM. SAED. HRTEM K EDS 43 #7

Fig.6

TEM image of the particle-like second phase (a); HRTEM image of the square area in Fig.6a (b); the corresponding

high-magpnification (c) and FFT (d) of the circle area in Fig.6b; TEM images of the nanoscale second phase (e) and SAED pattern

of second phase (f); EDS spectra of the particle-like second phase in Fig.6a (g) and rod-like second phase in Fig.6f (h) for the

T4-490 sample
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K7 T4-510 iFE 3 AHI TEM 44 J SAED TEHE
Fig.7 TEM image and SAED pattern of (Mg, Zn)s(Gd, Y) (a); TEM images of the nanoscale second phase (b, ¢) for T4-510 sample
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Fig.8 Corrosion rates of the different temperatures samples after
immersed in SBF for 120 h (a) and the corrosion

morphology (b) of the T4-490 alloy sample
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Fig.9  Mechanical properties of the solution-treated alloy

samples at different temperatures
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200 Table 1  Mechanical properties of T4-490 samples after
immersion in SBF for different time
150
&g ) Yield Ultimate tensile  Elongation/
s Time/d
% 100 strength/MPa Strength/MPa %
% 1 113.243.2 191.945.0 16.840.3
5ol 3 106.444.5 181.143.3 12.14.4
5 97.445.4 158.743.1 9.140.6
7 95.845.0 145.544.2 6.540.5
()% . . . .
0 : 10 15 20 10 92.547.5 128.547.2 6.240.3
14 87.548.4 119.349.0 6.240.7

Strain/%
K10  T4-490 BFEAE SBF iR H AN 7 I [A] 5 (0 Ao i £
Fig.10 Engineering stress-strain curves of the T4-490 samples

after immersed in SBF for different time
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ROy Y]

K111 T4-490 URE7E A [R] I [R138 ¥ 5 1107 Ao T 1 488 78 T &% 0 A T T2 3
Fig.11 SEM morphologies of tensile fracture surface of the T4-490 sample at room temperature: (a) transverse of 1 d; (b) transverse of 3 d;
(c) longitudinal of 3 d; (d) transverse of 7 d; (e) transverse of 14 d; (f) longitudinal of 14 d
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Effect of Solution Treatment on Microstructure and Properties of Biodegradable
Mg-Zn-Gd-Y-Zr Alloy

Liu Ya®, Wen Jiuba'??3, Li Huan', Yao Huai**®, He Junguang*??
(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)

(3. Henan Key Laboratory of Nonferrous Materials Science and Processing Technology, Luoyang 471023, China)

Abstract: The effect of solution treatment on the microstructure of Mg-Zn-Gd-Y-Zr alloy was studied by OM, SEM and TEM, and the
corrosion resistance and mechanical properties of the alloy were tested. The results show that the solution treatment can effectively
improve the inhomogeneity structure of the as-cast alloy. The grain size of the alloy increases with the increase of solution treatment
temperature in the range of 460-510 <C, and the second phase dissolves and tends to be spherical. When the solution temperature is higher
than 490 <C, a small amount of Zn,Zr; phase is precipitated and the precipitation phase tends to increase and coarsen with the increase of
temperature. The T4-490 sample exhibits uniform microstructure, good corrosion resistance and mechanical properties. The corrosion rate
of the mass loss test is 0.472+0.048 mm/a, and the tensile strength, yield strength and elongation are 196.243.5 MPa, 111.146.4 MPa and
(18.941.3)%, respectively. The tensile properties of T4-490 sample after immersed in SBF decrease sharply within 1~7 d, and decrease
more slowly within 7~14 d. With the extension of soaking time, the fracture form changes from quasi cleavage fracture to brittle fracture.

Key words: biological magnesium alloy; microstructure; corrosion; mechanical properties
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