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Fig. 1  Quasi-static compression stress—strain curves of

ZrTiNiCuBe bulk amorphous alloy at room temperature
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Fig. 2 Quasi-static compression fracture microstructure of
ZrTiNiCuBe bulk amorphous alloy at room temperature: (a)
Full image of fracture microstructure; (b) High magnification

of vein patterns; (c) High magnification of crackle
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Table 1 Dynamic compression test strain rate date of

ZrTiNiCuBe bulk amorphous alloy at room temperature

& Vs 0/GPa 6/GPa
420 0.598 0.726
800 0.712 0.867
1050 0.794 0.948
1300 1.060 1.137
1800 1.324 1.563

is average value of strain.
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Fig. 3  Dynamic compression stress—strain curves of

ZrTiNiCuBe bulk amorphous alloy at room temperature
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Fig. 4 Dynamic compression fracture microstructures of
ZrTiNiCuBe bulk amorphous alloy at room temperature: (a)
Full image of fracture microstructure; (b) High magnification
of vein patterns and liquid droplets; (c) High magnification of

cleavage steps
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Fig. 6 Relationship curves of adiabatic temperature in shear

band and strain as well as A/A4
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Temperature rise in shear bands and fracture
temperature rise of ZrTiNiCuBe bulk amorphous alloy

PAN Nian-qiao', DU Zhong-hua', ZHU Zheng-wang”, LEI Xiao-yun', XU Li-zhi'

(1. College of Mechanical Engineering, Nanjing University of Technology and Engineering, Nanjing 210094, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The quasi-static and dynamic compression mechanical properties of the ZrTiNiCuBe bulk amorphous alloy
were investigated under different strain rates at room temperature. The fracture and side face were characterized by the
SEM technology. The results show that shear fracture happens when the alloy is quasi-static compressed, the
microstructures observed are vein pattern and shear bands. The cracks are generated and propagated along the shear
bands. The brittle cleavage fracture happens when the alloy is dynamic compressed, and the rough fracture surfaces
containing large amount of liquid droplets are observed. The fracture exhibits the cleavage steps, and the obvious serrated
flow phenomenon appears in the plastic deformation stage. In the point of energy conservation law, the temperature rise
in shear bands is deduced based on the variation of elastic strain energy. The serrated flow and fracture mechanism of the
ZrTiNiCuBe bulk amorphous alloy was revealed.

Key words: bulk amorphous alloy; serrated flow; adiabatic temperature rise; elastic strain energy
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