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Secondary ageing of Mg-9Gd-4Y-0.6Zr alloy

XIAO Yang', ZHANG Xin-ming?

(1. Green Metallurgy and Materials Division, Zhengzhou Research Institute of Chalco, Zhengzhou 450041, China;
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Abstract: The as-extruded and extruded-T5 Mg-9Gd-4Y-0.6Zr alloys were aged in the temperature range of 275-350
for 0—96 h, the hardness was tested and the microstructure evolution was studied by transmission electron microscope.
The results show that the extruded-T5 alloy has higher hardness and better heat resistance than the as-extruded alloy
during high temperature ageing. The retrogression phenomenon occurs during the secondary ageing of the extruded-T5
alloy. The higher the secondary ageing temperature is, the more significant the retrogression phenomenon is, the faster the
f formation is, the shorter the time of transforming to the equilibrium phase £ is. The time of /' phase transforming into
S phase is the longest during secondary ageing, while that of | phase transforming to f phase is the shortest and three
phases of f’, §, and f can co-exist in the aged microstructure. The hardness and heat resistance drop sharply once the S’
phase transforms to £ phase.
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Fig.1 High temperature ageing curves of as-extruded and

extruded-T5 Mg-9Gd-4Y-0.6Zr alloys: (a) Ageing at 275-350

; (b) Peak ageing at 275-350
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Fig.2 TEM images of extruded
Mg-9Gd-4Y-0.6Zr-T5 alloy after
secondary aged at 350 (B [0001]):
(a) 4 h, bright field(BF); (b) 8 h, BF;
(c) 8 h, dark field(DF); (d) 16 h, BF;
(e) 24 h, BF; (f) 24 h, p phase, BF;
(g) 96 h, BF; (h) 96 h, § phase, BF
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3 Mg-9Gd-4Y-0.6Zr TS 325 TEM
Fig.3 TEM images of extruded Mg-9Gd-4Y-0.6Zr-T5 alloy after secondary aged at 325  : (a) 24 h, BF, B [0001]; (b) 48 h, BF,
B [1010]; (c) Enlarged graph of Fig.3(b); (d) 48 h, DF, B [2110]; (d) 48 h, DF, f’ changing into 8, phase, B [1121]; (e) 48 h,
DF, /' coexistence with 8, phase, B [1121]; (f) 96 h, BE, B [0001]

4 Mg-9Gd-4Y-0.6Zr T5 300 TEM (BF)
Fig.4 TEM images (BF) of extruded Mg-9Gd-4Y-0.6Zr-T5 alloy after secondary aged at 300 : (a) 24 h, S’ phase, B//[0001];
(b) 48 h, B [0001]; (c) Enlarged graph of Fig.4(b); (d) 48 h, part of ' phase, another part of 8, phase, B [1120]; (e) 96 h,
B [0001]; (f)96h, B [1120]



Mg-9Gd-4Y-0.6Zr

281
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DF, p’ changing into 5, phase

T5 275 96 h TEM
Fig.5 TEM images of extruded Mg-9Gd-4Y-0.6Zr-T5 alloy after secondary aged at 275

(B [0001])
for 96 h (B [0001]): (a) BF; (b) DF; (c)
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