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Abstract; Based on the concept of “cost reduction” and “solid solution strengthening and ductilizing”, considering
the slow cooling of sand mold casting conditions for large complex aerospace components, two kinds of Mg-3Y-
3Gd-0.5Zn alloys were designed to investigate the microstructure and mechanical properties. The results reveal
that the as-cast microstructure of alloys has fine grain size, and absence of bulk divorced eutectic phase can be ob-
served. The addition of Zn can introduce LPSO phase which improves the mechanical properties of alloy. The al-
loys have weak aging strengthening abilities. After heat treated by 500 C X 24 h+200 C X50 h, the elongation,
tensile strength and yield strenghth of Mg-3Y-3Gd-0.5Zn alloy reach up to 21.2%, 224 MPa and 126 MPa, re-
spectively, presenting high application potential in magnesium production requiring high plasticity.
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Tab.1 Chemical composition of two kinds of alloys %
%5 % SRS =
Y Gd Zn Mg
1 Mg-3Y-3Gd 2.9 3.2 — Sk
2 Mg-3Y-3Gd-0.5Zn 3.0 3.1 0.52 A
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Fig.1 Microstructure of two kinds of as-cast alloys
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Fig.2 As-cast SEM structure of alloy 2
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Tab.2 EDS analysis of poins in the Fig.2 %
wR X B
Mg Gd Y Zn Mg Gd Y Zn
1 65.11 13.15 10.38 7.38 90.13  2.65 3.70  3.52
2 75.12  11.09  8.77 5.02 92.62  2.95 2,12 2.30
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Fig.3 Microstructure of alloy 1 with solid solution treatment at different temperature for 24 h
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Tab.3 As-cast mechanical properties of two kinds of alloys

- PUBHRE /MPa Ji M5 BE / MPa AR/ %
1 177 109 10.0
2 193 111 12.8
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Fig.4 Average grain size of alloy 1 with solid solution

treatment at different temperature for 24 h
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Tab.4 Mechanical properties of T4 treated alloy 1

RE P g/ MPa i RS8R/ MPa KRR/ %
500 CX24 h 182 118 12.8
510 CX24 h 177 109 11.2
520 CX24 h 176 100 10.8
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Fig.5 Microstructure of T4 treated alloy 2
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Fig.6 Average grain size of T4 treated alloy 2
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Tab.5 Mechanical properties of T4 treated alloy 2
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Tab.6 Mechanical properties of T6 treated alloy 1

WL P/ MPa Ji fii BE/MPa il R/ %
190 CX30 h 180 105 12.8
190 C x50 h 178 108 10.8

B L2 P/ MPa i s B2/ MPa AR/ %
500 CX24 h 218 124 20.8
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Fig.7 Mechanical properties of alloy 2 under different treatments
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