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Tribological behavior of Ti-Si-N coatings prepared by
magnetron sputtering reactive deposition

MA Da-yan!, MA Sheng-lil, XU Ke-weil, S. Veprek?

( 1. State Key Laboratory for Mechanical Behavior of Materials,Xi’an Jiaotong University, Xi'an 710049, China;
2. Institute for Chemistry of Inorganic Materials,
Technical University Munich, Lichtenbergst.4, D-85747 Garching, Munich, Germany )

Abstract:  Multiphase nanocomposite thin films composed of nanocrystalline TiN and nano-sized amorphous Si;N , were

deposited on stainless steel substrate at 550°C using magnetron sputtering reactive deposition technique. The micro-hardness
of Ti-Si-N films can reach 47GPawhen molar fraction of silicon is 9.6%. Sliding friction and wear investigations were
performed using ball-on-disk typed high-temperature tribometer without Iubrication. The wear resistant properties of TiN film
increase remarkably with certain addition of silicon, while friction coefficient remains high(about 0.6~0.8) at room
temperature and reduces only slightly at elevated temperature(0.5~0.6 at 550°C). The friction coefficient increases with
increasing molar fraction of silicon at room temperature, but it will decrease with increasing molar fraction of silicon at
elevated temperature, because the friction coefficient may relate to the increasing of oxides formations during wear test.
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