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Fig.1 XRD pattern of TissZr20Nb12,CusBess in-situ crystal phase

amorphous alloy
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Fig.2 SEM microstructure of TissZroNbi1,CusBess in-situ crystal

phase amorphous alloy
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Fig.3 Quasi-static compressive stress-strain curves of TisgZrao-
Nb1,CusBess in-situ crystal phase amorphous alloy under

different strain rates at room temperature
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Fig.4 SEM images of quasi-static compressive fracture of TisgZr2oNb1,CusBess in-situ crystal phase amorphous alloy:

(a) shear bands and smooth region, (b) shear slip steps, and (c) compatible deformation
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Table 1 Dynamic compression test data of TissZrNbi,CusBess
in-situ crystal phase amorphous alloy

onc/MPa  e/%  &ls*

1539 10 2073
#5>5 1630 12 3245
1677 14 4459

Material Size/mm

Ti4gzr20Nb12CU58315

1600} = 207351
e 32455
H A 44595*
« 1200 =
> s :
é 800 z '._. ',: ‘%
400 : . ‘
0 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40

Strain/%

Bl5  TissZrooNbi,CusBess A AHAE dib & 4 = iR 3 45 e 4
84 77 - B2 A 1 2
Fig.5 Dynamic compression stress-strain curves of TisgZr2o-

Nb12CusBess in-situ crystal phase amorphous alloy
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Fig.6 SEM images of dynamic compressive fracture of TissZr,oNb1,CusBess in-situ crystal phase amorphous alloy:

(a) alloy melt flow, (b) melted alloy, and (c) fragile alloy
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Compression Properties of TizgZr,0Nb1,CusBess in-situ Crystal Phase Amorphous Alloy

Shen Yonghua, Cheng Huanwu, Xue Yunfei, Wang Benpeng, Chen Weiwei, Chen Wenjia, Wang Lu, Liu Juan
(National Key Laboratory of Science and Technology on Materials under Shock and Impact,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: The TissZraoNbi2CusBeis amorphous alloy with in-situ g-Ti(Zr,Nb) crystal phase was prepared by copper mould injection
casting. The mechanical behavior was investigated under both quasi-static and dynamic compression at room temperature. Microstructures
were investigated by scanning electron microscopy. The result shows that the TissZr,oNbi2CusBeis amorphous alloy is composed of
amorphous matrix and the g-Ti(Zr,Nb) crystal phase uniformly distributed in the matrix. The fracture stress increases with the increasing
of strain rate, revealing a strain rate hardening effect for the TissZr0Nb1,CusBess in-situ crystal phase amorphous alloy under quasi-static
and dynamic compression at room temperature. It is also found that the adiabatic temperature rising and the fragment of the amorphous
alloys in dynamic compression results in that the fracture stress and the fracture strain during dynamic compression are much lower than
that during quasi-static compression at room temperature.
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