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Abstract: A new Mg 15Gd0. 6Zr alloy was developed by adding minor Zr to Mg-Gd binary alloy. The microstruc-
tures, aging characteristics, mechanical properties and fracture modes at 25, 250, 300 and 350 'C were investigated.
A large number of Mg, Gd (x= 2, 3, 5) phases form due to now equilbrium solidification which can be hardly elimi-
nated by subsequent heat treatments. Among Cast-T5, Cast-T6, Ext-T5 and Ext-T6, the highest hardness in the
shortest time is in the Ext-T5 temper, while the lowest hardness in the longest time is in the Cast-T5. The tensile
strengths of the alloy at the studied temperatures are as high as that of WE54 alloy, but the elongations are higher
than those of WE54 alloy and some other conventional heat resistant magnesium alloys. The fracture modes of quasr
cleavage and microviod coalescence are dominant at 25 and 250 C, respectively, while at 300 and 350 C, the typical
microviod coalescence are observed.
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Fig. 1 Optical microstructures of Mg 15Gd-0. 6Zr alloy
(a) —As-cast; (b) —Homogenized at 520 C for 24 h;

(¢) —Transverse section of extruded bar; (d) —Longitudinal section of extruded bar
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Fig. 2 XRD pattern of homogenized alloy
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Fig.3 SEM image of extruded bar(a) and
EDS analysis of second phases(b)
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Fig. 4 Aging hardening curves of
Mg 15Gd0. 6Zr alloy

(a) —Aging hardening curves of
different tempers samples at 225 C;
(b) —Aging hardening curves of

Ext-T5 samples at different temperatures
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Table 1 Tensile properties of Mg-15Gd-0. 6Zr
alloy in Ext-T5 temper
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C MPa MPa Yo

25 298 231 17.1

200 274 207 18.8
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300 199.0 142 35.0

350 126 79 43.3
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Fig. 5 Comparison of tensile properties of
heat-resistant M g-rare earth alloys at

different elevated temperatures

(a) —Ultimate tensile strength; (b) —Elongation
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Fig. 6 Microstructures of longitudinal and transverse sections of fracture surfaces of

Ext-TS5 samples at different temperatures
(a), (e) =25 C; (b), (f) —250 C; (¢), (g) —300 C; (d), (h) —350 C; (a~d) —Longitudinal; (e ~h) —Transverse
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