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Aging strengthening of squeezed Mg-15Gd-3Y alloy
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Abstract: The effects of aging on the Vickers hardness and mechanical properties of the squeezed Mg-15Gd-3Y alloy
were investigated, and TEM was used to observe the microstructure of the precipitates. The results show that a maximum
hardness of 135 HV can be attained when aged at 225 for 14 h. The alloy exhibits good strength and hardness but
poor plasticity due to the precipitation of the nanoscale ' metastable phase, which has good coherence with the matrix.
The ' phase transforms into the f stable phase in-situ, and becomes incoherent with the matrix when aged at 225 for
70 h. This induces the decline of the strength and hardness, and somewhat the recovery of the plasticity. The alloy
achieves a maximum tensile strength of 446.67 MPa when aged at 200 for 100 h, and the £’ phase shows a shape of
helminth and distributes along the subgrain boundaries. The ' phase baffles the movement of the subgrain boundaries
and dislocation effectively, and strengthens the alloy.
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Table 1 Chemical composition of experimental alloy

Element w/% x/%
Mg 82.63 96.57
Y 2.11 0.67
Gd 15.26 2.76

2

2
Table 2 Aging parameters of squeezed alloy

temptrgeiglgre/ Aging time/h
200 6, 10, 16, 20, 37, 54, 70, 80, 90, 100
225 6, 10, 16, 20, 37, 54, 70, 80, 90, 100
250 6, 10, 16, 20, 37, 54, 70, 80, 90, 100
2%
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Fig.1 Aging curves of squeezed alloy at different
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Table 3 Tensile properties of squeezed alloy aged to peak

hardness at different temperatures

Aging state o,/MPa 0/%
Squeezed alloy 300.00 10.620
200 ,100h 446.67 6.690

225 ,16h 424.17 9.775
250 ,20h 339.00 16.620
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Fig.5 XRD patterns of squeezed and aged alloys:
(a) Squeezed alloy; (b) 225 ,14h;(c)250 ,14h
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6 225 TEM
Fig.6 TEM images of precipitates in squeezed alloys aged at 225 for different times: (a) Squeezed alloy; (b) Squeezed alloy
aged at 225 for 10 h; (c) Squeezed alloy aged at 225 for 14 h; (d) Squeezed alloy aged at 225 for 70 h; (e) Interface

between precipitate and matrix when aged at 225 for 14 h; (f) Interface between precipitate and matrix when aged at 225 for
70 h
B B B
G

7 (200 100 h)
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Fig.7 TEM images of precipitates in squeezed alloy aged at 200
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