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Fig. 1 XRD pattern of the composite
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Fig. 3 Compressive stress-strain curve of the composite
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Table 1 Compression test data of the composites
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Fig. 4 SEM images of the fractured surface
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Fig. 5 Force-depth curves of both matrix and Ta-rich particles in both
as-cast state and as-fractured state
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In-Situ Ta-Rich Particle Reinforced Zr-Based Bulk Metallic Glass Matrix
Composites and Their Mechanical Properties

LIU Kai', ZHANG Lei', CHEN Zhong-wei', LYU Shu-lin?, GUO Wei***

(1. China Coast Guard Academy, Ningbo 315000, Zhejiang, China; 2. State Key Laboratory of Material Processing and Die
& Mould Technology, School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan
430074, Hubei, China; 3. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University,
Changsha 410082, Hunan, China; 4. Research Institute of Huazhong University of Science and Technology in Shenzhen,
Shenzhen 518057, Guangdong, China)

Abstract:

In-situ Ta-rich particle reinforced Zr-based bulk metallic glass matrix composite has been successfully
fabricated by doping Ta. The dispersion of Ta particles was quite homogenous. The size and inter-particle
spacing of the Ta particles were very close to the plastic processing zone size. The composites show excellent
mechanical properties, including high fracture strength and large plastic strain. The Ta-rich particles can
hinder the rapid propagation of main shear band, generating multiple shear bands. The deformation of Ta-rich
phase itself also contributes to the plasticity and hardening behavior of the composite.
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