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Fig.1 SEM images (a—b) and particle size distributions (c—d) of raw W (a, c¢) and Ti (b, d) powders
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Fig.2 SEM images (a—c) and particle size distributions (d—f) of powders with different W contents after ball milling: (a, d) Ti-5W, (b, ¢) Ti-15W,

and (c, f) Ti-25W
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Fig.3 XRD patterns of Ti-W composites with different W contents
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Fig.4 Microstructures of sintered Ti-W composites with different W contents: (a) pure Ti, (b) Ti-5W, (c¢) Ti-15W, and (d) Ti-25W
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Fig.5 HAADF-STEM image (a) and EDS mappings (b—c) of laminar structure in Ti-5W composite
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Table 2 EDS analysis results of points 1 and 2 marked in Fig.5
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Point w Ti
1 0.01 99.90
2 19.75 80.25
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Fig.6 TEM analyses of Ti-5W composites: (a) o' martensite and (b) HRTEM image of the selected area in Fig.6a
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Table 3 Relative density of sintered samples with different W

contents (%)

Sample Pure Ti Ti-5W Ti-15W Ti-25W
Relative density 92.33 98.49 97.87 97.89
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Fig.7 Effect of W content on microhardness of Ti-W composites
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Fig.8 Compressive engineering stress-strain curves of Ti-W composites

at room temperature
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Effects of W Content on Microstructure and Mechanical Properties of Ti-W Composites

Zhu Ke'?, Huang Jin'?, Xiao Yong'?, Zhang Jian'?, Luo Guogiang'?, Shen Qiang"?
(1. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, China)
(2. Hubei Technology Innovation Center for Advanced Composites, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Ti-W composites with different W additions were prepared by spark plasma sintering technique and their phase composition,
microscopic morphology, mechanical property, and fracture morphology were investigated. The results show that W element can refine the particle
size of composite powder and promote the interfacial bonding. The relative density of Ti-W composite with 5at% W addition content increases
from 92.33% (pure Ti) to 98.49%, the microhardness increases from HV ;315 to HV 740. The compressive strength of Ti-W composites is also
significantly improved, and the compressive yield strength of Ti-W composite with 25at% W addition content (Ti-25W) is as high as
2267 MPa. When the W content is lower than 20at% , the lamellar a/f -Ti phase and precipitated nano-martensite play a major role in
strengthening; when the W content is 25at%, the unsolidified W particles and W-rich solid solution play a role in particle strengthening and solid
solution strengthening.

Key words: titanium matrix composite; W content; spark plasma sintering; mechanical property
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