Impacts of SiCw reinforcement on microstructure and mechanical characteristics of TiC-WCn matrix composites
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Abstract
In this work, the influence of adding 0, 10, 20 and 30 vol% SiCw (silicon carbide whiskers) on the microstructure and mechanical properties of TiC-3 wt% WCn was investigated. All designed samples were spark plasma sintered under the same conditions: sintering temperature of 1900 °C, the external pressure of 40 MPa, and dwell time of 7 min. The sintered samples with 20 and 30 vol% SiCw reached the RD more than 100%. On the contrary, the lowest RD was related to the sample with 10 vol% SiCw. On the other hand, the most significant values of Vickers hardness (28.58 GPa) and flexural strength (694 MPa) were obtained for TiC-3 wt% WCn and TiC-3 wt% WCn-20 vol% SiCw composites, respectively. It was also discussed that the main reason for obtaining the RD>100% probably was due to the formation of nonstoichiometric TiCx over the SPS process. 
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