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Effect of substitution of Ni for Cu on glass-forming ability and
mechanical properties of Mg-Cu-Tb metallic glass alloys

ZHANG Qing-rong, LI Jin-shan, WANG Yi-chuan, KOU Hong-chao,
HU Rui, ZHOU Lian, FU Heng-zhi

(State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The MggsCuys_,Ni, Tb;o(x=0, 5, 10) bulk amorphous alloy rods with 3 mm diameters were prepared by copper
mold casting technique, and the effect of Ni addition on the glass forming ability ( GFA) and mechanical properties of
MggsCuys Ni, Tbjo(x=0, 5, 10) alloys were studied by to X-ray diffractometry (XRD), differential scanning calorimeter
(DSC) , compression tests and scanning electron microscopy (SEM). The results show that the glass transition
temperature (7,) of the MgesCupsNi, Tby, alloys increases slightly whereas the onset temperature of crystallization (7),
decreases slightly with the increase of Ni content, which results in the decrease of the supercooled liquid region and the
glass forming ability. However, an appropriate substitution of Cu by Ni(5%, mole fraction) in MggsCupsTb, significantly
improves the mechanical properties.
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Fig.1 XRD patterns of as-cast MggsCuys—Ni, Tbo(x=0, 5, 10)
alloy
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Fig.2 DSC curves of MggsCuyps_Ni, Tb;o(x=0,5,10) alloy at

heating rate of 0.67 K/s

Table 1 Thermodynamic properties of several MggsCuys_Ni, Tb;o(x=0, 5, 10) amorphous alloys

Composition T/K T /K T/K T/K ATJK Ty AHJ/(3-g™")

MggsCupsThig 423 490 705 752 67 0.562 67.68
MggsCu,oNisTbyg 424 480 726 782 56 0.542 71.61
MggsCu;sNijoThio 431 473 739 812 42 0.530 66.08

T, is glass transition onset; T is sharp crystallization onset; T}, is melting temperature; 7; is liquidus temperature; AT is supercooled

liquid region; T, is reduced galss transition temperature; AH, is crystallization enthalpy
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Fig.3 Compressive stress—strain curve of MggsCuys_Ni,-

Tbio(x=0, 5, 10) alloy at room temperature
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Fig.4 Fracture morphologies of MggsCuys—_Ni, Tbyg alloys: (a), (b) x=0; (c) x=5; (d) x=10
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