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Effect of Al on glass forming ability and thermal stability of
Mg-Cu-Y alloys
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Abstract: Mgg,Al,Cu;5Ys(x=0,1) alloy ribbons were prepared by single-roll rapidly solidification method. Then the
samples were annealed at various temperatures. The effects of Al on the glass forming ability (GFA) and thermal stability
of Mggy—.Al,Cu;5Y5(x=0,1) alloys were studied by XRD, DSC and HRTEM. The results show that Al addition enhances
the glass transition temperature and the onset temperature of crystallization of Mg-Cu-Y alloy. The width of supercooled
liquid region AT is found to become larger with partial substitution of Mg by Al, and the reduced glass transition
temperature T, increases slightly from 0.616 to 0.631, which result in the improvement of the glass forming ability and
thermal stability. With the increase of annealing temperature, the crystallization degree of Mg;9Al;Cu;5Y s alloy is lower
than that of MggoCu,5Ys alloy. The remarkable crystallization behavior of Mggy,Al,Cu;5Ys(x=0,1) alloys occurs after
being annealed at 523 K, while the dispersed precipitation of HCP-Mg and Mg,Cu nanoparticles takes place in the
amorphous phase matrix. The acicular-shaped AIMg compound phase is formed in Mg;9Al,Cu;5Ysalloy annealed up to
573 K.
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Fig. 1 XRD patterns of rapidly solidified Mgg Al-

Cuy5Y5(x=0,1) alloys
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Fig. 2 DSC curves of MggAl,Cu;5Ys(x=0,1) amorphous
alloys (heating rate of 10 K/min)
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Fig. 3 XRD patterns of rapidly solidified Mggy,Al,Cu;5Ys

alloys (x=0,1) annealed at various temperatures: (a)

MggoCuysYs; (b) MgrAliCuisYs
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Fig. 4 TEM bright field images and corresponding selected
area electron diffraction (SAED) patterns of rapidly solidified
Mgg-Al,Cu;5Y5(x=0,1) alloy ribbons annealed at 523 K for 30
min: (a) MggoCui5Y's; (b) MgroAl CuisY's
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Fig. 5 HRTEM images of rapidly solidified MggyAl,-
Cu,;5Y5(x=0,1) alloy ribbons annealed at 523 K for 30 min: (a)
MggoCuisY's; (b) MgzeAl CuysY's
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Fig. 6 Microstructures of rapidly solidified Mggy . Al,-
Cu,;5Y5(x=0,1)alloy ribbons annealed at 623 K for 30 min: (a)
MggoCuisY's; (b) MgzoAl CuysY's
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