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Flow Stress and Deformation Behavior of Zr-based Bulk
Metallic Glass Composite in Supercooled Liquid Region

H-J. Jun, K. S. Lee, Y. W. Chang

Abstract

The composition and structure of dendrite phase within Zryg ;3 Tis20Cua.5:Nis 1sBe) 40Nbyg 53 bulk metallic glass (BMG)
were confirmed by using an EPMA, XRD and TEM, respectively. The chief elements of dendrite phase were Zr-Ti-Nb
and had a BCC structure. The thermal properties of this BMG have been then subsequently investigated by using a
differential scanning calorimeter (DSC). The glass transition and crystallization onset temperatures were determined as
339.7° C and 375.8" Cfor this alloy, respectively. Mechanical properties have also been examined by conducting a series
of uniaxial compression tests at various temperatures within supercooled liquid region under the strain rates between 10
/s and 3x107% /5. The deformation behavior of BMG composite within supercooled liquid region is similar to one of Vit-1
exhibiting amorphous single phase alloy. The flow stresses of BMG composite, however, are entirely higher than those of
Vit-1 because dendrite phases are interfere with moving of atoms.
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Fig. 1 (a) X-ray diffraction peak and (b) TEM images
(BF and DPs) of BMG composite
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Fig. 2 Exothermic peak of BMG composite
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Fig. 3 Uniaxial true stress-strain curves for (a) ~ (¢)
Zr-based BMG composite and (d) Vit-1 with various
strain rates at the isothermal temperatures
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