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Abstract: Bulk metallic glasses (BMG) (Zrs; ¢Cuyg 4)100-+AlL(x=6—10, molar fraction, %) were prepared by copper mould
casting. The effect of Al content on the glass-forming ability (GFA) of ZrCu based metallic glass alloys was investigated
by differential scanning calorimetry, X-ray diffractometry, and optical microscopy. The results show that when the Al
content is 9.0%, the alloy has the optimal GFA. Proper Al additions can suppress the precipitation and the growth of the
primary CuZr phase. The critical cooling rate of the Zr,,CuysAly alloy is about 10 K/s. The compression strength is about
1.9 GPa and the elongation is about 0.5%. The surface morphology of fracture shows a clear vein pattern.
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Fig.1 DSC curves of (Zrs; §Cuyg4)100-+Al, (x=6.0, 6.5, 7.0, 7.5,
8.0, 8.5, 9.0, 10.0) glassy alloys at heating rate of 20 K/min:
(a) 650 K<T<850 K, (b) 950 K<T<1250K
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Table 1 Thermal properties of (Zrs; ¢Cuyug 4)100-<Al; (x=6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9.0, 10.0) bulk metallic glasses

x T,/K TJK T/K AT, T y kg

6.0 709.0 763.3 766.5 1180.5 543 0.60 0.404 0.130
6.5 709.5 766.9 770.0 11739 57.4 0.60 0.407 0.141
7.0 710.1 771.1 773.6 1170.0 61.0 0.61 0.410 0.153
75 710.7 772.5 774.5 11678 61.8 0.61 0.411 0.156
8.0 714.6 774.2 776.8 1166.2 59.6 0.61 0.412 0.152
8.5 715.9 776.9 779.8 1164.4 61.0 0.61 0.413 0.157
9.0 716.5 777.1 780.2 1164.4 60.6 0.61 0.413 0.156
10.0 713.7 773.2 776.8 1165.4 59.5 0.61 0.411 0.152
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Fig.3 Optical micrographs of ZrCuAl alloys with diameter of 6 mm: (a), (b) x=7.0; (c), (d) x=9.0
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Fig.4 Compressive stress—strain curve of Zry;CuyAly bulk

metallic glasses
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Fig.5 Fracture morphologies of Zr,;CugyAly bulk metallic glasses: (a) Side view of fracture surface; (b) Panorama of fracture

surface; (¢) Vein patterns on franture surface; (d) Higher magnification image for vein patterns
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