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Development of Carbon Nitride Coating for High
Wear Resistant Rolling Element

Byung Young Choi* and Noritsugu Umehara**

ABSTRACT

Carbon nitride coatings on the substrates of 0.55wt% C - 1.68wt% Mn induction-hardened rolling elements
were prepared by ion beam assisted deposition. It was found through metallographic observation that the carbon
nitride coatings appeared lamellar-type repeated layers parallel 10 the surface of substrate. Surface roughness of
the coated specimens was improved in comparison with that of the substrates. Wear resistance of the coatings was
evaluated using Polymet RCF-1 machine with a constant supply of lubricant followed by Weibull statistical
analysis and scanning electron microscopy. The results indicated failure due to old-age wear-out of the coatings

was mainly caused by numerous micropits formed on the wear track during repeated rolling contact.
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Fig. 1 XPS Cls spectrum for carbon nitride film
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Fig. 2 XPS Nls spectrum for carbon nitride film
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Fig. 3 Scanning electron micrograph showing cross-

section of carbon nitride film formed by ion
beam assisted deposition
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Fig. 4 Surface roughness profile of carbon nitride film
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Fig. 5 Weibull analysis of rolling contact fatigue
lives of carbon-nitride coated steels
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Fig. 6 Scanning electron micrographs

carbon-nitride coated rolling element
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Fig. 7 Cross-section profile of wear track of

carbon-nitride coated rolling element
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