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Fig.1 Schematic diagram of cathodic vacuum arc deposition
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Tablel Summary of deposition conditionsfor Ti and TiN film
Arc Arc

Ar flow rate N, flow rate Pressure/ Time/

Film cur}ro\ent/ voli}’:\ge/ fem®*min?  Jem®min? Pa min
Ti 80 23 10 0 1.0 5
TiN 80 22 0 30 1.0 30
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Fig.2 Surface morphologies of TiN films at different sites: (a) —20°, (b) —10°, (c) 0°, (d) 10°, and (e) 20°
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Fig.3 Surface macroparticle sizes and counts of TiN films

at different sites
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Fig.4 SEM cross-section morphologies of the films at different sites: (a) —20°, (b) —10°, (c) 0°, (d) 10°, and (e) 20°
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Fig.5 Thickness of TiN films at different sites
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Fig.6 Adhension strength of TiN films at different sites
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Fig.7 XRD patterns of TiN films at different sites
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different sitesin 3.5% NaCl solution
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Fig.11 Tribological properties of TiN films at different sites
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Uniformity of Thickness and Surface Properties of TiN Films Deposited by
Vacuum Arc

Wei Y onggiang, Gong Chunzhi, Tian Xiubo, Y ang Shigin
(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: During vacuum arc deposition processes, non-uniformity of thickness and surface properties of deposited films may be induced
due to the line-of-sight of vacuum arc plasma. In this paper TiN films were deposited on Al1SI201 stainless steel horizontally located in
front of the arc source and the uniformity of macroparticle, film thickness and surface properties is focused on. The phase structure,
surface morphology and corrosion-resistance were analysized by XRD, SEM and electrochemical method. The frictional behavior of
uncoated and coated stainless steel was evaluated by pin-on-disk tribometer. The scratch test and micro indentor were utilized to determine
the adhesion and hardness of TiN films. The experimental results have demonstrated that TiN film deposited at center site possesses
maximal hardness, highest corrosion-resistance and largest thickness. In contrast the TiN films at angle of 20° display minimal thickness
and hardness. There are more macroparticles on films deposited at positive angles leading to weak corrosion-resistance. This may be
attributed to the force of gas flow induced by pumping system. The friction coefficient and adhesion of TiN films at central site are larger
compared to those at other sites.
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