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Abstract: Mg-Gd series alloys are paid much attention due to the notable age-hardening precipitation effects and excel-
lent mechanical properties at both room and elevated temperatures. The influence mechanisms of alloying elements on
microstructure and properties of Mg-Gd series alloys were reviewed. The addition of rare earth elements not only sig-
nificantly enhances the mechanical properties of alloy, but also improves high-temperature stability and creep resis-
tance. Certain rare earth elements effectively improve the corrosion resistance by promoting the formation of a dense
oxide film. Among non-rare earth elements, synergy of Zn and Gd facilitates age-hardening reactions, resulting in the
precipitation of more fine strengthening phases after heat treatment. Al addition enhances strength of alloy through the
formation of Mg;Al,; strengthening phases, while Mn refines the grain structure to enhance mechanical and processing
properties . Owing to the excellent high-temperature performance retention, Mg-Gd series alloys exhibit broad applica-

tion prospects in high-temperature components for aerospace, automotive engines, and other fields.
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Fig.1 Mg-Gd binary phase diagram
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Tab.1 Solid solution of RE element in Mg alloy

TR JE 242 /nm W 95 2/ % L /C
Sc 0.164 1 25.9 —
Y 0.180 3 12.6 565
La 0.188 7 0.80 613
Ce 0.182 4 1.6 560
Pr 0.182'1 1.7 575
Nd 0.182 8 3.6 548
Pm 0.1811 — 550
Sm 0.180 4 5.8 542
Eu 0.204 2 — 571
Gd 0.180 3 23.5 548
Tb 0.178 3 24.0 559
Dy 0.177 4 25.8 559
Ho 0.176 6 28.0 561
Er 0.1757 32.7 565
Tm 0.174 6 31.8 584
Yb 0.194 0 3.3 592
Lu 0.173 5 41.0 616
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Fig.2 Aging hardening curves of Mg-15Gd-0.6Zr alloy
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Tab.2 Effects of Zr addition on Mg alloy
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Tab.3 Corrosion resistance of Mg alloy under different heat

treatment
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Tab.4 Effects of Zn on properties of Mg alloy
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Tab.7 Mechanism analysis of double peak ageing
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Tab.8 Corrosim rate comparison of magnesium alloy under

varied conditions
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Tab.9 Optimization effect and mechanism of Zn content
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