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Fig.1 XRD pattern (a) and HRTEM image as well as corresponding
SAED pattern (b) of the as-cast Zrs;Alg g Nijs34Cuzs7; BMG

sample with diameter of 2 mm
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Fig.2 Uniaxial compressive stress-strain curves tested at room
temperature for as-cast Zrs;AlggsNijs34Cuz47 alloys with

strain rate of 4x10™ ™!
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Fig.3 Fracture feature of the fractured Zrs;Algos Nijs34Cunsz
BMG sample: (a) the fracture angle, (b) multiple shear

bands, and (c) the vein pattern on the fracture surface
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Fig.4 HRTEM image near fracture surface, revealing the

presence of nanocrystallites in the amorphous matrix
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Fig.5 DSC traces of as-cast sample as well as deformed near

fracture surface
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Fig.6 Schematic diagrams of shear band propagation for the
studied glass alloy: (a) initial shear bands propagation,
(b) the inhibited shear bands intersect with the new
activated shear bands, (c) the inhibited shear bands
intersect with each other, and (d) branching of shear

bands
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A New Type of Zr-Al-Ni-Cu Bulk Metallic Glass with High Plasticity at Room
Temperature

Sun Yajuan, Xing Dawei, Huang Yongjiang, Shen Jun
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: In present work, a new type of bulk metallic glass quaternary alloy, Zrs;Alg o6Nij434Cua4 7, was designed by using binary eutectic
clusters method. The new alloy displays a high strength up to 2356 MPa and a large plastic strain of 14.6% at room temperature according
to compression test. The excellent ductility of the present glassy alloy is attributed to the deformation to induce the nanocrystalline, which
can induce the formation of numerous new shear bands and enhance the density of shear bands; on the other hand, to influence the
propagation of shear bands to intersect and to branch during deformation process, as a result, the plasticity of alloy is improved.

Key words: bulk metallic glass; plasticity; shear band; nanocrystalline
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