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Room and High Temperature Deformation Behaviors and
Estimation on Formability of Zr-based Bulk Metallic
Glass Composite

H-J. Jun, K. S. Lee, U. Kiihn, J. Eckert and Y. W. Chang

Abstract

In this study, we investigated the thermal properties of Zrgs 4Nbg4Cuyq sNigAlg o by using a differential scanning
calorimeter (DSC), and then analyzed the composition of dendrite phase by using X-ray diffraction (XRD). A series of
uniaxial compression tests has been performed under the strain rates between 10%/s and 10Y/s at room temperature and
near SLR. This BMGC has higher high temperature strength than other Zr-based monolithic BMGs because in-situ formed
crystalline phases hinder a feasible viscous flow of amorphous matrix. Warm formability is also estimated by laboratory-
scale extrusion test within supercooled liquid region. It was found that BMGC has poor formability compared with
another Zr-based bulk metallic glass composite presumably due to large volume fraction of ‘brittle” crystalline phases

distributed within amorphous matrix.
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Fig. 1 Typical macroscopic features after injection
casting together with microstructures for 2 and 3 mm
diameter Zrg 4Nbg 4Cu, sNig;Alg o BMG composite.
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Fig. 2 (a) ~ (c¢) True stress-strain and (d) log(s ) -
log(£) curves obtained at several temperatures under
the various initial strain rates.
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Fig. 3 (a) XRD patterns and (b) variation of thermal
properties for specimens compressed in SLR.

Fig. 4 Typical microstructures from (a) as-cast and
(b) sound compressed at 430 °C under 10 /s
specimens.
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Fig. 5 Macroscopic feature of the totally ruptured
sample during warm extrusion under the punch jig.

log €

420 430 440
Temperature {°C)

Fig.- 6 Processing map of Zrg NbgCuyosNig7Als
BMG composite described by using the data obtained
from compressive tests at high temperature.
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