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Abstract: In this study, the 20 pm high-purity Ti films were used as the interlayer, and the pressureless-sintered SiC was
used as the substrate, for joining of SiC ceramics by the spark plasma sintering. The microstructure and strength of SiC
joints under different holding times were investigated by means of scanning electron microscopy, electron energy spectros-
copy, shear strength tests, transmission electron microscopy, and X-ray diffractometer. Through shear tests, the shear
strengths of the SiC joints bonded under different holding times were compared. There is a certain correlation between the
average shear strength of the joints and the holding time. The average shear strength of the joint with a holding time of 5 min
was 51.57 MPa. When the holding time was extended to 10 min, the average shear strength of the joint increased to 54.83
MPa. When the holding time was further extended to 20 min, the average shear strength of the joint reached 58.65 MPa. Ben-
efiting from the strong interfacial bonding, the shear fracture of the joint mainly occurred in the substrate. The results of mi-
crostructure characterization showed that the interfacial bonding quality of the SiC joint was high. The structures of the inter-
layer under different holding times were similar, and the thickness of the interlayer at each position was uniform. The main
phase components of the joint were Ti;SiC, ,TiC, and TisSi;. With the increase of the holding time, the detected contents of
Ti;SiC, and TisSi; also increased.
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Fig.2 SEM morphology of the shear fracture surface of the SiC joint
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Fig.3 High and low magnification SEM backscattered electron images of SiC joints at different insulation times
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