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Deformation and mechanical properties of
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Abstract: 350, 400, 475 and 600 K below glass transition temperature were chosen for isothermal annealing for 1 h.
Mechanical properties and deformation of Cu-based bulk metallic glasses(BMGs) during crystallization were studied
with nanoindentation instrument and scanning electron microscope(SEM). The results indicate Cu-based BMGs deform
in elastic-plastic modes under a nanoindenter. Load-displacement curve and multiple shear bands around a nanoindenter
confirm the existence of plastic deformation. The sample annealed at 350 K exhibits higher microhardness(HV), elastic
modulus(E), and lower plastic deformation(d,); HV and E values decrease and d,, value increases significantly at 400 K;
crystal phases exist at 475 K, but the major properties of the alloy is amorphous. HV and E values reduce and d, value
increases continually; with growth and precipitation of crystal phases at 600 K, solid solution strengthening and
dispersion strengthening of the phases slightly augment HV and E values, and reduce d, value. The plastic deformation
mechanism during crystallization is preliminarily analyzed.
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Fig.1 XRD patterns of samples after annealing at different

temperatures
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Fig.2 Load-displacement curves of CusoZrs;,Algs BMG
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Table 1 Nanoindentation parameters of CusoZry,Alg alloy

after annealing at different temperatures
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Fig.3 HV and E as function of T of CusyZry,Alg alloy
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BMG after annealing at 400 K
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Fig.6 Deformation morphology around indent of CusyZryAlg
BMG after annealing at 475 K
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