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Fig. 1 SEM images of Mg alloys aged at
different temperatures: (a) Extrusion; (b)
160 °C; (c) 185 C; (d) 230 C; (e) 245 C
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Fig. 2 SEM image (a) and EDS spectra ((b),
(c)) of Mg alloys aged at 230 C



26 455 3

BB, S N SULFIN B A Mg-Gd-Nd-Sr-Zn-Zr 442 12 5 JE il M 6% 1 5% 529

75

651

-
Jn

60

Microhardness, HV

55T

50

160 'C¥
170 C¥
185 C/
200 CH/
215 CH
230 CY

Extrusion
245 C

Mg alloys under different conditions
3 NI IR A B RS < ) S e e
Fig. 3  Microhardness of Mg alloys aged at different

temperatures
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Table 1 Tensile properties of Mg alloys tested at room
temperature
Alloy aged at different
YS/MPa UTS/MPa /%
temperature
Extrusion 165+2 235+1 233%04
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230 C 184+5 235+1 20.4%£09
245 °C 1819  233+6 20.0+0
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Fig. 4 Polarization curves of Mg alloys
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Table 2 Polarization curves data of Mg alloys

Alloy aged at different Current density/

Potential/V 5
temperature (mA-cm °)
Extrusion -1.472 8.79x10™!

160 °C -1.457 4.80x10"
185 °C -1.862 5.36X 1072
230 C -1.818 9.08x1072
245 C -1.869 9.71X1072
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Extrusion 160 °C  185°C 230°C 245°C
Mg alloys under different conditions
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Fig. 5 Corrosion rates of Mg alloys immersed in SBF for 120 h
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Fig. 6 Surface morphologies of Mg alloys

immersed in SBF for 120 h: (a) Extrusion;
(b) 160 C; (c) 185 C; (d) 230 C; (e) 245 C
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Table 3 Chemical compositions of different areas marked in FRAEALE .
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O O &
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Bl 7 BE&4AE SBF thidifl 120 h k&
JE k=0 J 0 2 WL e Py
Fig. 7 Macro images of Mg alloys

immersed in SBF for 120 h and removed
corrosion products: (a) Extrusion; (b)

160 °C; (c) 185 ‘C; (d) 230 C; (e) 245 C
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Effect of aging treatment on mechanical and corrosion
properties of as-extruded Mg-Gd-Nd-Sr-Zn-Zr alloy

ZHANG Xiao-bo"? YIN Qiao" % MA Qing-long" % BA Zhi-xin" 2, WANG Zhang-zhong" %, WANG Qiang’

(1. School of Materials Science and Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology, Nanjing 211167, China;
3. Jiangsu Konsung Equipment Co., Ltd, Danyang 212300, China)

Abstract: In order to improve the mechanical and corrosion properties of biomagnesium alloy, the aging treatments at
different temperatures were conducted on the as-extruded Mg-3Gd-1Nd-0.3Sr-0.2Zn-0.4Zr alloy. The effects of the aging
temperature on microstructure, room-temperature mechanical properties and corrosion properties in simulated body fluid
of the alloy were studied. The results show that the Zr-rich needle-like precipitate is observed. The microhardness and
yield strength of the alloy after aging treatment are higher than those of the as-extruded alloy, and they first increase and
then decline with increasing aging temperature. The highest microhardness and yield strength are obtained at the aging
temperature of 185 ‘C. The corrosion rate of the alloy first decreases and then increases with increasing aging
temperature, and the lowest corrosion rate of the alloy is acquired aged at 230 ‘C, which is only 52% = 7% compared to
that of the as-extruded alloy obtained by mass loss test.

Key words: aging treatment; biomagnesium alloy; mechanical property; corrosion property
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