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Super-carbonitriding to Improve the Rolling-Contact
Fatigue Life of Motorcycle Crank Pins
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Abstract

The aim of this research project was to improve the rolling-contact fatigue life of crank pins
used in motorcycles. In smaller displacement motorcycles a needle bearing is used at the big
end of the connecting rod and this bearing subjects the crank pin to high levels of Hertz stress.
This high-level stress can at times lead to pin breakage due to rolling-contact fatigue caused
by pitching and the like. Also, impurities in the engine oil can bring on rolling-contact fatigue
induced breakage at an earlier stage in the life of the crank pin. The life duration of a crank
pin depends not only on the quality of the steel used but also the heat treatment process used
to strengthen the steel. In this project we subjected high-quality Cr-Mo steel with an oxygen
concentration of up to 10 ppm to four different types of heat treatment (normal carburizing,
carbonitriding, super-carburizing and super-carbonitriding) and then compared the rolling-
contact fatigue life using a thrust type test machine. Granules of high-speed steel were
added to the lubricating oil to simulate actual use conditions and it was found that the super-
carbonitrided steel showed the longest rolling-contact fatigue life, equivalent to 1.6 times the
life of normal carburized steel. This is due to the fact that the super-carbonitriding improved the
resistance to temper softening. The super-carbonitrided crank pins developed as a result of this

research are presently being used on Yamaha's YZ450F off-road competition motorcycle.
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