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Production of bulk glassy composites with large-size ultra-high

strength and enhanced plasticity by spark plasma sintering
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Using a spark plasma sintering process, production of the bulk metallic glassy matrix composites with
large-size ultra-high strength and enhanced plasticity has been carried out. Effect of the glassy alloy
classification, microstructure, species of the crystalline particulates, fraction, particulate size, and
distribution on the properties of the obtained composites was investigated. The improvement of
plasticity of the fabricated bulk glassy alloy composites originates from the structural inhomogeneity
caused by the particles inclusion. The additional particulates act as a resisting media causing deviation,
branching and multiplication of shear bands.
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Fig. 1 Outer morphology of ZrssCuspAligNis
metallic glassy sample with a size of 50 mmx50
mmx30 mm sintered by the SPS process at 643 K,
300 MPa, 15 min.
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Fig. 2 XRD patterns (a) and DSC curves (b) of the
Nis, sNbyoZrsTissPt; s samples  sintered at  various
temperatures, 600 MPa, 10 min.
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Fig. 3 High-resolution TEM image of the glassy
alloy composite containing 5 vol.% W at an
interface between powder particles.
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Fig. 4 Compressive stress-strain curves of the

glassy composites with various W and SiC contents

sintered by the SPS at 773 K, 600 MPa, 10 min.
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Fig. 5 SEM image of the cross section for the
dual-glassy composite (a) and the corresponding
EDS spectra taken from “A” (b) and “B” (c).
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