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Study on the mechanical and tribological properties of
Ti-doped NbN films deposited by magnetron sputtering

HAN Yurui, DU Antian, GU Guangrui”
( College of Science s Yanbian University, Yanji 133002, China )

Abstract: In order to study the mechanical and tribological properties of Ti-doped NbN films, Ti-doped NbN
(Ti:NbN) films were prepared by RF and DC magnetron co-sputtering. The structure, composition, surface
morphology, mechanical and tribological properties were studied by X-ray diffractomer (XRD), energy disper-
sive X-ray spectrometer (EDX) , scanning electron microscopy (SEM), nanoindentation and high temperature
friction and wear testing machine, respectively. XRD results show that the crystallinity of the film increases
significantly with increasing Ti target doping power (gradually increasing from 0 W to 40 W), and the grain
size increases from 18.010 nm to 21.227 nm. When the doping power of Ti target is 30 W, the hardness of
NbN films increased from 4.5 GPa (undoped) to 20.4 GPa, and the elastic modulus from 145.8 GPa (undoped)
to 224.5 GPa. And when the doping power of Ti target is 40 W, the friction coefficient of NbN thin films de-
creases from 0.73 (undoped) to 0.51, and the wear rate from 3.3X107° mm®/(N * mm) (undoped) to 2.1 X
107° mm®/(N *mm). The results show that the mechanical and tribological properties of NbN thin films can
be greatly improved by doping metal Ti.
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