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Microstructures and mechanical properties of novel C/C-TaC composite
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Abstract: The fabrication of new carbon fiber reinforced carbon-tantalum carbide composites with 5% TaC by chemical
vapor infiltration(CVI) and impregnation/carbonization of thermosetting phenolic resin was presented. The
microstructures and mechanical properties of C/C-TaC composites were investigated. The results show that TaC with
form of coating enwrap evenly and compactly around with the carbon fiber in C/C-TaC composites and form the cannular
microstructure, both the average strength and toughness of C/C-TaC composites sample increase apparently. The average
flexural strength of C/C-TaC composites sample reaches up to 270 MPa, approximately increases by 70% comparing with

C/C composites. The maximum fracture displacement reaches 1.2 mm, approximately increases by 140% comparing with

C/C composites, which exhibits shearing failure fracture behaviors.
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Fig.1 XRD pattern of C/C-TaC composite
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Fig.2 Microstructures of C/C-TaC composites
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Table 1 Properties of C/C and C/C-TaC composites
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Fig.3 Load—displacement curves of C/C and C/C-TaC

composites
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Fig.4 SEM images of fracture for C/C and C/C-TaC composites: (a), (b) C/C composites; (c), (d) C/C-TaC composites
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Fig.5 Cannular structures of CVI-TaC
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Fig.6 Spread path of crack in C/C-TaC composite
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