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Abstract: The tribological properties of Ti;SiC, sliding against Ni — based alloy Inconel 718 from ambient temperature to
800 °C were investigated. The experiment results indicated that the tribological behaviors of the couple were improved with
the increase of temperatures. The Ti;SiC, — Inconel 718 couple presented excellent tribological properties at 800 °C. The
friction coefficient was 0. 81 at ambient temperature and wear rate of Ti,SiC, was 4 x 10 > mm’/(N - m). In contrast, the
friction coefficient was 0.37 at 800 °C and the wear rate of Ti,SiC, reduced to 10> mm’/(N + m). The deformation at
elevated temperature and the tribo — oxidation led to the decrease of friction coefficient. The high wear rate of Ti,SiC, was
determined by the fracture and pullout of Ti;SiC, grains and material transfer to the counterbody alloy during the sliding
process below 300 °C ,while at 400 ~800 °C ,the fracture and pull — out of Ti;SiC, grains were inhibited which resulted in
the very low wear rate.
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Table 1 Some physical parameters of Ti,SiC,
F1 Ti,SiC, Hif#r ke i kae

Properties Specification
Density/ (g « cm ~3) 4.388
Purity 97%
Vickers hardness/GPa 6 (25 C)
Bending strength/MPa 432 (25 C)
Compress strength/MPa 882 (25 C)
Shear strength/MPa 59 (25 C)

Young's modulus/GPa
Poisson ratio
Shear modulus/GPa
Thermal expansion
coefficient/°C
Thermal conductivity

/(W-m-!.-K1

331 (25 °C), 251 (1200 °C)
0.20 (25 °C), 0.23 (1200 °C)
185 (25 °C), 155 (1200 °C)
6.58 x107°(200 C),
9.00 x 10 (800 °C)
37.9(25 C), 36.9(100 °C),
35.4(200 °C)
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Fig. 1  Friction coefficient of Ti;SiC, pin sliding against
Inconel 718 disk at elevated temperatures
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Fig.2 Wear rates of Ti;SiC, and Inconel 718 as a function of temperature
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(g) 800 °C,Ti,SiC, (h) 800 °C,Inconel 718
Fig.3 SEM micrographs of worn surfaces of Ti,SiC, and Inconel 718 at elevated temperatures
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Fig.4 EDS spectra of different areas on wear track in Fig. 3
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