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Improvement of Fatigue Strength of Vacuum Carbonitrided
High Strength Gear Steel by Surface Modification Using
Plasma-Based lon Implantation Method
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Abstract
In order to improve the performance of pitting resistance at high pressure for gear steel, we conducted
vacuum carbonitriding by ICBP (continuous low pressure carburizing quenching), followed by DLC coating and
nitrogen implantation treatment applied with Plasma-Based lon Implantation and Deposition ( PBIl & D)
method.

We investigated the effects of DLC coating and nitrogen implantation on pitting fatigue strength under high
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contact pressure of 3.50 —4.53GPa. We confirmed that when compared with the vacuum carbonitrided steel,
vacuum carbonitrided steel with the addition of nitrogen implantation of a depth up to several ten nm had a
pitting fatigue life 11.7 times longer under a hertz’s pressure of 4.25GPa. Furthermore, when compared with
the vacuum carbonitrided steel, the steel with DLC film had a pitting fatigue life 2.8 times longer under a hertz’
s pressure of 3.99GPa. According to a study carried out on the rotating bending fatigue strength of those steels,
we found that fatigue limit of DLC film was a 1.2 times greater compared with vacuum carbonitrided steel. To
investigate the cause, we conducted a detailed observation of fracture surface and locations where pitting

occurs.
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