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Effect of TiC Content on Structure and Properties of SiC-TiC Ceramic
Composites by Pressureless Liquid Phase Sintering
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Abstract: Taking SiC powder and TiC powder as raw materials, Al,O;-Y,0, as sintering aid, SiC-TiC
ceramic composites were prepared by pressureless liquid phase sintering, and the effect of TiC content (35vol% —
45vol%) on the microstructure and properties of the ceramic composites was studied. The results show that the
phase composition of the ceramic composites was SiC, TiC, YAG (Y;Al;O;,) and YAM (Y,Al,O,). With
increasing TiC content, TiC particles were formed to be a continuous network structure gradually; the open porosity
of the ceramic composites decreased first and then increased, the relative density, flexural strength, fracture
toughness, Vickers hardness and volume resistivity increased first and then decreased, and the volume resistivity
decreased. When the TiC content was 40vol% ., the ceramic composites had the excellent comprehensive properties,
and the relative density, open porosity, flexural strength, fracture toughness, Vickers hardness and volume

resistivity were 98.1% ., 0.28%, 429 MPa, 5.87 MPa*m'?, 26 GPa and 1.66X10 ° Qem, respectively.
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Table 1 Raw material formula of SiC-TiC ceramic composites
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Fig. 1 XRD patterns of SiC-TiC ceramic composites with

different volume fractions of TiC
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Fig. 2 Micromorphology of SiC-TiC ceramic composites with different volume fractions of TiC
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Fig.3 Relative density and open porosity vs TiC volume

fraction curves of SiC-TiC ceramic composites
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Fig. 4 Volume density vs TiC volume fraction curve of SiC-TiC

ceramic composites
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Fig. 5 Flexural strength vs TiC volume fraction curve of

SiC-TiC ceramic composites
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Fig. 6 Fracture toughness vs TiC volume fraction curve of
SiC-TiC ceramic composites
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Fig.7 Vickers hardness vs TiC volume fraction curve of

SiC-TiC ceramic composites
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Fig. 8 Volume resistivity vs TiC volume fraction curve of

SiC-TiC ceramic composites
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