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Microstructure and Mechanical Properties of Mg-Nd-Gd-Zn-Zr-xY Alloy
Li Zehua', Li Chunhui®*, Su Xin', Feng Zhijun', Xin Shiwei', Li Yufei', Liu Wenlong'
(1.State Key Laboratory of Light Alloy Foundry Technology for High-end Equipment;
2.Beijing Xinfeng Machinery Factory)

Abstract: Mg-Nd-Gd-Zn-Zr-xY(x=0,1.4,2.2,3.4,% , mass fraction)alloy was melted and prepared by gas pro-
tection. The effects of yttrium addition on the as-cast microstructure, element distribution and mechanical proper-
ties of the alloy after heat treatment were analyzed by optical microscopy (OM), scanning electron microscopy
(SEM) and energy dispersive spectroscopy (EDS). The results reveal that average grain size of Mg-2.7Nd-1.5Gd-
0.4Zn-0.5Zr alloy is decreased from 56 pm to 48 pm with 3.38% yttrium addition, which indicates that yttrium
can refine the microstructure of the alloy to some extent. The tensile strength, yield strength and hardness of the
alloy can be improved along with the increase of yttrium after heat treatment as a result of the increase of enrich-
ment element area at grain boundary. When yttrium addition reaches 1.4% , the elongation of the alloy reaches the
maximum value. With the Y addition of 2.2% , the comprehensive mechanical properties of the alloy present de-
sirable, where the tensile strength, yield strength and elongation of the alloy reach 327 MPa, 184 MPa and 5.5% ,
respectively.
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Tab.1 Chemical composition of the alloy %
wp
é [=}
iy Y Nd Gd Zn Zr Al
1 — 2.71 1.52 0.45 0.57 Py
2 1.40 2.76 1.48 0.42 0.50 A
3 2.24 2.75 1.52 0.43 0.56 A
4 3.38 2.72 1.50 0.42 0.59 AR

50 pm
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Fig.2 As-cast optical microstructure of alloys with different Y element under deep corrosion condition

As-cast optical microstructure of alloys with different Y element under shallow corrosion condition
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Fig.3 Line scan results of coarsening area near

grain boundary of the alloy
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Fig.4 SEM results of eutectic phase and coarsening
area at grain boundary of alloy 3
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Tab.2 EDS analysis results of different regions %

WRB X'B

Y Nd Gd Zn Mg Y Nd Gd Zn Mg
j%K 1 5.78 20.95 4.73 3.35 52.61 1.90 4.24 0.88 1.50 63.23
jEKE 2 3.51 20.78 5.00 2.75 61.48 1.20 4.39 0.97 1.28 77.08
JEE 3 6.13 20.88 5.27 7.00 46.83 2.06 4.32 1.00 3.19 57.45
K4 2.36 2.07 1.67 0.58 85.07 0.63 0.34 0.25 0.21 83.46
j&KE 5 5.46 17.06 5.31 6.16 61.33 1.75 3.36 0.96 2.68 61.33
JEE 6 6.30 23.73 5.49 3.60 49.82 2.20 5.10 1.08 1.71 63.59
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Tab.3 Mechanical Properties of alloys with different Y

content after T6 heat treatment

Gi's  PUPLSREE/MPa  JRMRERE/MPa iR/ % R (HB)
1 284 185 4.0 85.3
2 297 180 7.5 94.0
3 327 184 5.5 97.2
4 337 243 3.0 108.0
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Fig.5 SEM fracture morphology of tensile fracture offour kinds of alloys after heat treatment
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Tab.4 Results of energy spectrum analysis in area 7 %

wB XB
C O Mg Zn Y Nd C O Mg Zn Y Nd
7.71 1.03 56.47 2.01 1.04 30.08 19.47 1.96 70.48 0.93 0.35 6.33
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