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Abstract The mechanical properties of a bulk amorphous alloy (Zry; 2Ti138Cu10NijBess 5 at.%) before and after
an annealing treatment were investigated. For the bulk amorphous alloy, the compressive strength was about
2.0 GPa, irrespective of the strain rates in the range of 10 to 10% sec’. Fine-sized nanocrystalline particles
(10~100 nm) were precipitated homogeneously in the bulk amorphous matrix after the annealing treatments.
Compared to the bulk amorphous materials, these composite materials, composed of the nanocrystalline phases
and a bulk amorphous matrix had much different mechanical properties. The strength and strain of coposite
materials measured by a compressive test showed a peak-maximum values at 7 vol.% of the nanocrystalline
phases. The values in higher volume fraction of the crystalline phases in the amorphous matrix were decreased,
as measured by both quasi-static and high strain rate. The decrease in fracture strength is due to presence
of the dispersed large-crystalline phases in the amorphous matrix.
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Table 1. Compositions of Zr-based bulk amorphous alloy.
Zr Ti Cu Ni Be
wt. % 62.6 11 132 9.8 34
at. % 41.2 13.8 12.5 10.0 22.5
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Fig. 1. DSC curve of Zr-based bulk amorphous
Zr412Ti135Cu125Nijg0Bess s alloy.
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Fig. 2. X-ray diffraction patterns of Zr-based bulk amorphous
Zr4;5Ti13 5Cu 2 5Nijg 0Bess s alloy with different annealing
conditions.
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Fig. 3. TEM bright-field electron images and electron
diffraction patterns for specimens with different annealing tem-
peratures. (a) as-cast (b) at 653 K, (c) at 673 K, (d) at 823 K.
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Fig. 4. The plot of fracture strength versus strain rate
containing shear plane and crack surface images.

Table 2. Crystalline size and volume percent of specimens for
annealing conditions.

Aging temperature 653K 673K 823K
Crystalline size [nm] 10 20 100
Volume percent [%] 7 15 50
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Fig. 5. The plot of fracture strength versus strain rate for
specimens with different V.
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Fig. 6. SEM images of fracture surface for specimens with
different Vy in quasi-static load; strain rate = 3.33X 10*/sec. (a)
as-cast (Vi=0%), (b) Vi=7%, (c) Vi=15%, (d) Vi=50%.
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Fig. 7. SEM images of fracture surface for specimens with
different V; in dynamic load; strain rate = 3.0X 10*/sec. (a) as-
cast (Vi=0%), (b) Vi=7%, (c) Vi=15%, (d) Vi=50%.
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