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Effects of Y on As-cast Microstructure and Properties of Degradable Mg-Sm-Zn-Ni-Zr
Alloy
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LI Yibao®
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Abstract: The influence of Y addition on the as-cast microstructure and properties of Mg-3Sm-2.5Zn-2Ni-0.5Zr alloy
was investigated using OM, SEM, XRD, compression test, and weight loss experiments. The results indicate that
with the increase of Y addition, the grains are refined, and the thin reticular Mg,Ni and Mg,Sm,Zn; secondary phases
are gradually transformed into a thicker and denser reticular LPSO phase. The strength and elongation of the alloy are
increased with the increase of Y content. The alloy with 6.5% Y addition exhibits an optimal comprehensive mechani-
cal performance with a compressive strength of 370.75 MPa and an elongation of 25.19% . After Y addition, both the
self-corrosion current density and the corrosion weight loss rate of the alloy are firstly increased and then decreased.
The alloy with 5.5% Y possesses the highest self-corrosion current density of 1.71>X107*A/cm” and the corrosion rate
of 118.74 mg/(cm*-h).
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Tab.l Chemical composition of ingots with different Y contents
%

w(Y) /% -8

Sm Zn Ni Zr Mg
0 — 2.97 2.59 1.95 0.43 Rh
2 1.99 3.15 2.61 1.89 0.16 S
3 2.86 3.20 2.70 1.91 0.19 At
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Fig.2 XRD patterns of as-cast alloys with different Y contents
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Fig.1 OM images of as-cast alloys with different Y contents
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Fig.4 High magnification SEM images of as-cast alloys with dif-

ferent Y contents
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Tab.2 EDS results for each point in Fig.4 %
fir — _ EEYA
Mg Y Sm Zn Ni Zr

1 9089  — 828  0.60 013  0.10 Mg, Sm,
2 79.62 — 8.12 11.74 0.47 0.05 w
3 87.75 — 0.42 2.31 9.49 0.03 Mg,Ni
4 80.07 1.68 5.86 10.84 1.06 0.45 w
5 94.82 1.28 1.06 1.13 1.45 0.27 LPSO
6 89.96 10.79 0.74 0.38 0.44 0.99 WY M
7 71.60 3.23 7.50 16.67 0.52 0.48 w
8 91.58 2.56 1.56 2.15 1.64 0.52 LPSO
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Tab.3 Fitting results of polarization curves and weightloss cor -

rosion of as-cast alloys with different Y contents in 3% KCI

solution
w¥)/ o (K10 0,(25°C) / 2,(93C) /

% cort Acem ?) (mgeem *+h™!')  (mgeem *+h')
0 —1.52 2.41 21.23 191.47

2 —1.51 1.62 12.36 60.72

3 —1.48 1.63 14.32 89.62

5 —1.49 1.71 19.44 107.85
5.5 —1.50 1.71 20.38 118.74

5 —1.51 1.42 19.32 95.03
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