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Table 1 Raw material proportions of W-5Re-xSiC composites

No. Specimen Element content
1 W-5Re-0.5SiC W+5wt%Re+0.5wt%SiC
2 W-5Re-1SiC W+5wt%Re+1wt%SiC
3 W-5Re-1.5SiC W+5wt%Re+1.5wt%SiC
4 W-5Re-2SiC W+5wt%Re+2wt%SiC
5 W-5Re-4SiC W+5wt%Re+4wt%SiC
? w*W
e W,C
W, Si,
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Fig.1 XRD patterns of W-5Re-xSiC composites with different

contents of SiC
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Fig.2 FE-SEM images of W-5Re-xSiC composites with different addition of SiC: (a) x=0, (b) x=0.5, (c) x=1, (d) x=1.5, (e) x=2, and
(f) x=4
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Fig.3 EPMA mapping of W, Re, Si, C elements in W-5Re-1SiC composite
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Fig.4 EBSD analysis of the W-5Re-xSiC composite: (a, b) x=1 and (c, d) x=4
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Fig.5  Compressive engineering stress-strain curves of
W-5Re-xSiC composites with different addition of
SiC
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Fig.6 Fracture surfaces from the W-5Re-xSiC composites with different addition of SiC: (a) x=0, (b) x=0.5, (c) x=1, (d) x=1.5,
and (e) x=2
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Microstructure and Mechanical Properties of W-5Re-xSiC Composites

Luo Guogiang™?, Qian Yichang™?, Chen Ben'?, Hu Yeyuan®?, Wei Qingin'?, Hu Qilin®, Zhang Jian'?, Shen Qiang"*
(1. Wuhan University of Technology, Wuhan 430070, China)
(2. State Key Lab of Advanced Technology for Materials Synthesis and Processing, Wuhan 430070, China)

Abstract: In order to improve the room temperature strength and toughness of W-5Re alloy, SiC was added to form W-5Re-xSiC
composites with high performance using vacuum arc melting. The relationship between the SiC content and the microstructure and
mechanical properties of W-5Re-xSiC composites was investigated. The results show that the W-5Re-xSiC composites are mainly
composed of W(Re) solid solution, W,C and W5Sis. As the SiC content is increased, the grain size of the W(Re) is refined and the contents
of brittle intermetallic compounds are increased. The strength and fracture toughness of W-5Re-xSiC composites firstly increase and then
decrease. When the SiC content is 1 wt%, the strength and fracture toughness of the W-5Re-1SiC composite reach the maximum values of
1859 MPa and 32.87%, respectively, originating from the combination of grain refinement and W5sSi; toughening.

Key words: tungsten-rhenium alloy; SiC; composites; microstructure; mechanical properties
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