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Abstract — The running-in behaviour of the metal carbon coating (WC/C) was evaluated with regard to its appli-
cability as wear-resistant coating for key components in engines. Reciprocating wear tests under lubricated con-
dition employing an oscillating friction wear tester were performed to investigate the tribological behaviors of
the coatings in ambient environment. Confocal microscopy and scanning electron microscopy were used to
observe worn surfaces and the wear scars on the steel balls. Elemental composition of the coating and worn sur-
faces were characterized using Auger electron spectroscopy. The friction behavior of WC/C coating was com-
parable to common carbon-based coatings. Thin tribofilm was formed on the worn surface of the steel ball due
to material transfer and tribochemical reaction whereas there was no evidence of tribofilm generation on the coat-
ing surface. indicating the chemical innertness of WC/C coating.
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Fig. 1. WC/C coating thickuess measurements using a
confocal microscope.
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Fig. 3. Schematic of the TE 77 reciproeating friction
tester employed for lubricated friction test.
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Fig. 4. Friction behavior (a) and contact resistance
(b) as a function of sliding cycles.
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Fig. 5. Optical microscope images (top row) and
surface profiles (middle row) of wear tracks of
coatings perpendicular to sliding direction and
optical microscope images of worn ball surface
(bottom row) at various loads. (Image size: 1500 x
1500 mm’),
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Fig. 9. Depth profiles of the tribofilm at area 2 of the
ball slid against WC/C surfaces with 50 N load.
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