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Fretting Wear Behavior of TiN/Ti Composites Formed at Elevated Temperature
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Abstract: TiN/Ti composites were prepared by Plasma Immersion Ion Implantation and Deposition on 1Cr18Ni9Ti stainless
steel substrate. Fretting wear tests of the coating and its substrate were carried out under room temperature to 400 C in air.
After testing, the morphologies of wear scars were observed by SEM, and very small wear volume were determined by means
of Laser Confocal Scanning Microscope (LCSM). Chemical composition and construction analysis of TiN/Ti coating were
made by XRD. XPS and AES. The study results show that the composites is consisted of Ti, TiN and Ti,N, TiN and TiO, in the
surface layer, there are Ti, N, Fe, Cr between coating and substrate. In the partial slip regime: The friction coefficient and wear
volume of TiN/Ti composition coating were almost invariant with temperature increasing, and the wear volume were quite
small, it also exhibited an excellent wear—resistant capability. In the slip regime: The friction coefficient and wear volume
increased with temperature. At 400 °C, as a result of TiN/Ti composition coating wear through, the wear volume is higher than
1Cr18Ni9Ti stainless steel. The wear mechanisms are delamination, oxidation wear and abrasive wear.
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Fig 1 Distribution of element of the composites along the
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Fig.2 XRD spectrum of TiN/T coating
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Fig.4 Variations of friction coefficient vs. number of cycles at different temperatures
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Fig.5 Comparison of wears volume of TiN/Ti coating and 1Cr18Ni9Ti under different temperatures
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Fig.6 SEM patterns of 1Cr18Ni9Ti in partial slip regime
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Fig.8 SEM patterns of TiN/T coating in slip regime
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Fig.9 SEM patterns of 1Cr18Ni9Ti in partial slip regime
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Fig.10 SEM patterns of TiN/T coating in slip regime
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