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Formation and mechanical properties of
CusgZryTixxMo, bulk metallic glass
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(Faculty of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Bulk metallic glass (BMG) CusgZryyTigMo, rods with a diameter of 3 mm were prepared by using copper
mould suction cast. The structure, thermal stability, compression strength and fracture morphology of this bulk metallic
glass were investigated by X-ray diffractometry, differential scanning calorimetry, compression tester and scanning
electronic microscopy. The results indicate that a small addition of molybdenum is beneficial for improving glass-forming
ability in CugyZr,(Ti,g system. This amorphous alloy shows a two-stage crystallization, the glass-transition temperature is
about 422.6 “C and the onset of crystallization temperature is 453.4 “C. Moreover, this amorphous alloy exhibits a linear
relation between the stress and strain and shows a brittle fracture mode. The compression strength is about 1 720 MPa
and the elongation about 3.4%. The surface morphology of fracture shows a clear vein pattern. The characteristics of both
compression behaviour and fracture of Cus;ZryyTiMos alloy with a small amount of amorphous phase are similar to
those of the above fully amorphous alloy, but the strength decreases to 1 546 MPa, the elongation is 3.4% and the vein
pattern becomes a little disordered and some liquid drops can be observed in the fracture surface.
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Fig.l XRD patterns of Cugy,ZryTixoMo, alloy rods with
diameter of 3 mm(a) and Cugy_,ZryTioMo, alloy rods with

diameter of 2 to 3 mm(b)
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Fig.2 XRD patterns of Cugy_Zr2TisgNb, (x= 2, 5) alloy rods

with diameter of 3 mm
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Fig.3 DSC curve of CusgZr3 TijoMo, bulk metallic glass
alloys at heating rate of 20 ‘C/min
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Table 1 Thermodynamic parameters of CusgZr3Tij)Mo, bulk

metallic glass alloy (C)

tg tx tpl tp2 Atx

422.6 453.4 464.2 513.2 30.8
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Fig.4 Compressive stress—strain curve of CusgZrygTigMo,

bulk metallic glass alloy
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Fig.5 Compressive fracture surface morphologies of CusgZry TixgMo, bulk metallic glass rod with diameter of 3 mm: (a) Shear

fracture of compressive specimen; (b), (c), (d) Compressive surface at different magnification
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Fig.6 Compressive stress—strain curves of Cus;ZryTioMo;

bulk metallic glass alloy
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Fig.7 Compressive fracture surface morphologies of Cus;ZryTixMosz metallic glass alloy rod with diameter of 3 mm: (a) Shear

fracture of compressive specimen; (b), (c), (d) Compressive surface at different magnification
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Table 2 Mechanical properties of Cugy_ZraTizgMo, (x=2, 3)
bulk metallic glass alloys

Alloy Oor/ Omax/ &/ &l

MPa MPa % %

Cu5gzr20Ti20M02 1720 1720 3.4 3.4

CU57ZI'20Ti20M03 1 546 1662 3.0 33
3 #Hit
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