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Table 1 Purity of alloy composition and content
percentage (at%)

Composition Ti Zr Cu \Y Be
Purity 99.99 99.90 9995 99.95  99.50
Content 47 19 5 12 17
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Fig.2 SEM image of the alloy (a); XRD pattern of the alloy

(b); the reconstructed 3D imaging of the dendrites (c, d)
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Fig.5 SEM-EDS compositional maps: (a) SEM image of the BMGCs, (b) EDS spectra, (c~f) SEM-EDS compositional maps of the
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Fig.6 Morphological change on the surface of the specimens undergoing uniaxial tensile deformation: (a) IPF map, (b) 0%,

(c) 1.2%, (d) 2.1%, (e) 12.4%, and (f) 14.5%
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Fig.7 Morphological change on the surface of the specimens undergoing uniaxial tensile deformation: (a~€) inverse pole

figure maps, (f~j) Kernel maps, (k~0) the corresponding enlarged view of white area in Fig.7f
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Fig.8 Tensile test fracture morphology (a); primary shear bands (b); secondary shear bands and the slip steps (c)

(the red arrows in (b) and (c) indicate the primary shear bands, the secondary shear bands and the slip steps)
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Fig.9 Low magnification TEM image (a); SAED pattern of white

circle in Fig.9a (b); HRTEM image of near the white circle
in Fig.9a (c); the corresponding Fourier filtered image of

the red rectangle in Fig.9c (d)
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Microstructure and Deformation Mechanism of Titanium-Based
Metallic Glass Matrix Composites
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(1. Beijing University of Technology, Beijing 100124, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)
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Abstract: In-situ -Ti toughening Ti-based bulk metallic glass matrix composites (BMGCs) have been synthesized by the Bridgman solidification,
and the microstructure, phase composition and chemical composition of this material has been studied by XRD, SEM, EBSD, TEM, EDS and
three-dimensional reconstruction method. Based on these, the deformation process was studied by in-situ SEM, EBSD and TEM. The results show
that the crystal phase is dendritic morphology, which has the very good connectivity and the secondary dendrite arm of 1~3 um. The chemical
composition of dendritic crystal phase is Tig24Zr154CU26V166 (at%) and the amorphous matrix is TissZrsasCuiosVes. The volume fractions of the
dendrites and the amorphous are 61.5% and 38%, respectively. The crystal phase deformation is mainly for dislocation multiplication, and the
amorphous matrix deformation is mainly in the form of multiple shear bands. In the elastic deformation stage, the dislocation accumulates in two
phase interface; in the plastic deformation stage, the {110} slip step forms to transfer stress, making the good plasticity.

Key words: amorphous; composites; microstructure; deformation mechanism
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