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Preparation of titanium nitride films by pulsed
high-energy-density plasma and investigation of
the tribological behavior of the film™

Liu Yuan-Fu'  Zhang Gu-Ling Wang Jiu-1i Liu Chi-Zi  Yang Si-Ze
Institute of Physics ~ Chinese Academy of Sciences  Beijing 100080  China
Received 13 May 2003  revised manuscript received 23 May 2003

Abstract

Supper hard and wear resistant titanium nitride films were deposited onto 0.45% carbon steel substrate by pulsed high-ener-
gy-density plasma PHEDP technique at ambient temperature. The microstructure surface compositions and depth profile of the
film were analyzed by x-ray diffraction XRD  x-ray photoelectron spectroscopy XPS  Auger electron spectroscopy AES
and scanning electron microscopy SEM .The hardness profile and tribological behavior of the film were determined with nano-
indenter and MM200 wear tester respectively. The results showed that the microstructure of the film was dense and uniform and
mainly composed of titanium nitride phases. A wide mixing interface existed between the film and the substrate. The film pos-
sessed a very high value of nanohardness. The wear resistance of the film was excellent and the value of the friction coefficient of

the film was low under dry sliding wear test conditions.
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