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Plastic deformation behavior of BMG/crystalline composites
in the supercooled liquid region during compression

E. S. Park, J. H. Lee, S. H. Kim, M. Y. Huh, H. J. Kim and J. C. Bae

Abstract

Bulk metallic glass (BMG)/crystalline composites comprising a copper based BMG alloy and crystalline nickel were
produced by means of eloctroless plating of nicket on Cus,Zry,Ti sNis BMG powder and subsequent consolidation using
spark plasma sintering. The plastic deformation behavior of BMG/crystalline composites was examined by uniaxial
compression test at various temperatures in the supercooled liquid region (SLR) of the BMG alloy. The evolution of strain
states during uniaxial compression was tackled by microstructure observations. Deformation temperature played an
important role in the deformation behavior of BMG/crystalline composites, which was attributed to a strong temperature
dependence of the flow stress of the BMG alloy in the SLR. BMG/crystailine composites deformed homogenously in the
temperature range where the flow stress of the BMG alloy was close to that of crystalline nickel. In contrast,
inhomogeneous deformation was observed in the temperature range where the flow stress of the BMG alloy largely differs
from that of crystalline nickel.
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Fig. 1 Stress-strain curves of (a) Monolithic BMG and

(b) BMG/Ni composite determined at a strain rate of
2x10°
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Fig. 2 Optical microstructures observed from the
transverse direction of BMG/Ni composites after
compression to € =0.35 and £ =0.69,

- 119 -




Table 1. Change of the aspect ratio (AP) of BMG
particles after compression.

Temperature €=0.35 €=0.69
(K) AP £ AP €
713 1.89 0.31 3.32 0.58
723 2.23 0.40 4.43 0.73
733 3.12 0.55 7.45 0.89
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Fig. 3 Stress-strain curves of (a) Pure Ni and (b)
Ni/S0Ni composite determined at a strain rate of 2 x
10°.
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Fig. 4 Stress-strain curves of Ni coating layer
calculated by mixture rule.
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