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Effect of Process Parameters on Wear Resistance of
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Attempts have been made to elucidate a variation in wear resistance of CrN films with
these process parameters: substrate temperature, substrate bias voltage and nitrogen gas
pressure. The films were deposited onto substrates of SCM440 chromium molybdenum steel.
Hardness measurement was performed on the films using an Akashi Corp. ultra micro-
Vickers hardness tester, MVK-G3. Internal stress of the films was determined using siny
method. Line broadening of X -ray diffraction was utilized to determine grain size of the films.
An increase in substrate temperature and nitrogen gas pressure as well as a decrease in
substrate bias voltage induced lower film hardness caused by a decrease in compressive
stress and an increase in grain size. These results may suggest that structural relaxation of
the films is caused by an increase in mobility of adatoms on films in accordance with the
above change in process parameters. Tribology tests were carried out under unlubricated
conditions with a reciprocating type testing apparatus. Structural relaxation resulted in a

99

decrease in wear loss.
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Schematic representation of an Arc Ion Plating unit.
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