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Abstract. Ti-based bulk metallic glass composites combine the microstructural characteristics of titanium alloys and bulk
metallic glasses, which not only achieve high strength, but also solve the key problem of room temperature brittleness of
traditional bulk metallic glasses. Therefore, they are considered as a new type of lightweight, high-strength and ductile
structural materials with great potential. As a new material, a series of key scientific technological problems need to be
solved from basic research to large-scale engineering applications. The mechanical properties of Ti-based bulk metallic
glass composites are reviewed in this paper. At the same time, opinions and future research directions are proposed for the
problems existing in the current research.
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Fig.1 The development of titanium alloys for fastener applications in acrospace and the design of Ti-based bulk metallic glass
composites
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Fig.2 Dispersion of mechanical properties of bulk metallic glass composites: (a) tensile stress-strain responses of DH1 composites
prepared by different preparation processes, (b) tensile stress-strain responses of DH3 compositesprepared by different preparation
processes, (c) variation of true plastic strain until necking as a function of initial hardening rate of DH1 and DH3 metallic glass
composites prepared by different preparation processes™”
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Fig.3 The cooperative shear mechanism between a shear band in the glassy matrix and an w-Ti band in the -Ti dendrite during tensile
plastic deformation of bulk metallic glass composite: (a) TEM micrograph and SEM micrograph (left inset) of the tension-fractured
Tiys;Z15,CusgCosBey, s bulk metallic glass composite. The right inset in (a) is an SAED pattern from the circle region, (b) HRTEM image
from the squared region in (a), (c~d) FFT images from region ¢ and region d, respectively, in (b)?*
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Fig.4 Changes in the solidification process of bulk metallic composites: (a) schematic illustration of the structural evolutions of
metallic glass matrix composites due to composition modulation, (b) schematic views of the deformation mechanism of the Ti-based
bulk metallic glass composite with dual-phase of B-phase and a-phase in the embedded crystals?'**
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Fig.6 Effect of temperature on the mechanical properties of different Ti-based bulk metallic composites: (a) stress-strain curves of the
TiyZrsBe sV,,Cusbulk metallic glass composite at different temperatures, (b) tensile stress vs. strain curves of the TiygZr,Nb,,CusBe;s
bulk metallic glass composite at 77 K and 298 K"
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Fig.7 Schematic diagram of structural transformation in a low temperature environment: (a) rejuvenation of the metallic glass matrix,
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