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Fig. 1 Microstructures of Mg-2.0Zn-0.5Zr-3.0Gd alloy under different aging conditions: (a) Solid solution; (b) 4 h; (c) 8 h; (d) 12 h;

() 16 h; (H 20 h
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Fig. 2 TEM images and corresponding SAED patterns of alloys under different aging conditions: (a) TEM bright-field
image, 12 h; (b) Corresponding SAED pattern of Fig. (a); (c) TEM bright-field image, 12 h; (d) Corresponding SAED
pattern of Fig. (¢); () TEM bright-field image, 16 h; (f) Corresponding SAED pattern of Fig. (e)
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Fig. 3 TEM images and SAED images after aging for 12 h: (a), (b) BF TEM image; (c) HRTEM image; (d) HRTEM image of 4

zone; (e) FFT image of B zone; (f) FFT image of Fig. (e)
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Table 1 Mechanical properties of alloys under different aging

conditions
Aging time o,/MPa 09,/MPa n/%
4h 21743 178+2 13.540.5
8h 22144 181+4 14.1+0.4
12h 22543 18443 15.3£0.4
16 h 21543 176+3 13.8+0.5
20h 204+4 161+4 11.2+0.4
Solid solution 21543 17543 12.1+£0.5
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INF[A] RIS S B R, R IR T %
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U R I WL A RRAE , R I BT B . AR
A A 16~20 h i, 40/ d(e)~(D) AT, fEHEH AT 5
TR BRSBTS R, R BB PAT, fiEm

BT AEAER, MHKERG, PIMERE. B 4 1l
FUESURFE 5 H 2= M R R R AR — B

Fig. 4 SEM images of fracture surface of alloys under different aging conditions: (a) Solid solution; (b) 4 h; (c) 8 h; (d) 12 h;

() 16 h; ()20 h
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Bl 5 AERCRE &4 E SBF 4120 1 h 5L T2k
Fig. 5 Polarization curves of alloys under different aging

conditions immersed in SBF for 1 h

K2 AEMEBEAL,  E R R RN e
Table 2 ¢.oy, Jeor and v; of alloys derived from polarization

curves under different aging conditions

Aging time Peom (V\S] SCEY (;,u‘\]?znn/fz) ( mrrli'/afl)
4h —1.488 4.181 0.189
8h —1.534 7.748 0.345
12h —1.575 8.495 0.383
16 h —-1.616 9.038 0.402
20 h -1.618 9.217 0.411
Solid solution —1.480 4.042 0.183
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Fig. 6 Corrosion rates of alloys under different aging

conditions measured by mass loss after being immersed for 120 h
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Fig. 7 SEM images of alloys under different aging conditions immersed in SBF for 120 h after removing surface corrosion products:

(a) Solid solution; (b) 4 h; (c) 8 h; (d) 12 h; (¢) 16 h; () 20 h
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Fig. 8 Corrosion rates of different conditions alloys immersed

in SBF for 120 h measured every 8 h
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Fig. 9 Corrosion behavior model of ageing alloys in SBF: (a) First stage; (b) Second stage; (c) Third stage; (d) Fourth stage
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Effects of aging treatment on microstructure,
mechanical properties and corrosion resistance of
biodegradable Mg-2.0Zn-0.5Zr-3.0Gd magnesium alloy

YAO Huai"? LIU Ya!, DU San-ming"?, XIONG Yi"?, WEN Jiu-ba'?

(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 aging time on the microstructure and mechanical properties of Mg-2.0Zn-0.5Zr-3.0Gd
biomedical magnesium alloy were investigated by optical microscope (OM), scanning electron microscope (SEM),
transmission electron microscope (TEM) and tensile properties tests. The results show that the size and quantity of
precipitated phases in the alloy increase with the increase of aging time at range of 4—20 h. The precipitated phases are
mainly in the form of nano-sized rod-like and granular (Mg, Zn);Gd phase. While partially rod-like precipitated phase has
coherent interface relationship with a-Mg matrix. The strength and elongation of the alloy gradually increase with the
increasing of the aging time, and then decrease. In the 120 h immersion experiment, the average corrosion rates, number
and size of corrosion holes in the alloy increased with increase of the aging time. The corrosion rate decreases at first,
then increase, and then decrease slowly. At last, it tends to be stable with the increase of immersion time.
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