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Fig.1 DSC curves of the four alloys with the diameter of 3 mm (a);

XRD patterns of the alloys with different diameters (b)
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Fig.2 Bright field TEM image (a) for the center of alloy 3 with
the diameter of 10 mm with the inset showing the selected
area electron diffraction (SAED) pattern of the metallic
glass matrix; (b,c) SAED patterns of the precipitations

along [001] and [111] zone axes, respectively
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Fig.3 Compressive strength of the three metallic glasses
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Fig.4 Fracture surfaces and the enlarged views of alloy 1 (a, b), alloy 2 (c, d) and alloy 3 (e, )
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Fig.5 DSC curves of the four alloys with the diameter of 3 mm (a);

XRD patterns of the alloys with the diameter of 10 mm (b)
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Fig.6 Compressive strengths of the four metallic glasses
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Fig.7 Fracture surfaces and the enlarged views of alloy 4 (a, b), alloy 5 (c, d), alloy 6 (e, f) and alloy 7 (g, h)
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Effect of Y, Gd, La and Ce on the Glass Forming Ability and
Mechanical Properties of Zr(-Ti)-Cu-Ni-Al Metallic Glasses

Li Zhengkun'?, Qin Xindong', Liu Dingming', Lu Hongyu', Zhang Haifeng', Li Yangde?, Li Weirong®
(1. Shenyang National Laboratory for Materials Science, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016, China)
(2. DongGuan Eontec Co., Ltd, Dongguan 523662, China)

Abstract: Y, Gd, La and Ce were added into Zr(-Ti)-Cu-Ni-Al metallic glasses based on the mechanism of strong interaction between O
and rare earth elements in order to control the O content and further to improve the glass forming ability and mechanical properties of the
alloys. Metallic glasses were prepared by a copper mold casting method. The glass forming ability and microstructure of the alloys were
studied by differential scanning calorimetry (DSC), X-ray Diffraction (XRD) and transmission electron microscopy (TEM), and the
mechanical properties and corresponding fracture modes were investigated by quasi-static compressive tests and scanning electron
microscope (SEM). The results show that the addition of Y improves the glass forming ability greatly. Bulk metallic glasses with the
diameter over 10 mm can be prepared under relatively low vacuum. The compressive strength is up to 1950 MPa.

Key words: metallic glass; glass forming ability; mechanical properties; Y
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