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1. Rolling contact fatigue 

      Mechanisms such as gears, bearings, cams, rails, 
undergo high repeated loading resulting in harsh contact 
stresses. Stress cycles in those mechanisms lead to 
rolling contact fatigue, characterized by crack initiation 
and propagation in the material, and damages 
commonly known as micropitting and pitting (Fig.2) 
[1]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Gas nitriding parameters : influence on the layer 

      However, thanks to the improvements on the quality 
of steels and surfaces, it is now possible to increase 
contact fatigue life.  
      In particular, gas nitriding is a treatment that hardens 
the surface layer and introduces subsurface residual 
compressive stresses, preventing from contact fatigue 
damage. Indeed, those mechanical properties arise from 
nitrogen diffusion into the substrate, leading first to 
nitrogen insertion into the ferritic solid solution, and  
then to nitride and carbide precipitation [2]. 
      Since the diffusion and precipitation depend on 
temperature and time, among others, the nitriding 
process has an impact on the physical and mechanical 
properties of the treated layers. Besides, the surface 
treatment parameters control the compressive stress 
values and depths on the nitrided layer (Fig.2), as 
described in the literature [3,4].  
 
 

 

 

3. Rolling contact fatigue on nitrided steel 

      To fully understand the tribological scenarios, it is 
interesting to compare the maximum values and depths 
of the contact-induced stresses and the nitrided layer 
compressive stresses. 
      Experiments on twin-disc machine test rigs have led 
to reveal how the nitriding process may have an impact 
on rolling contact fatigue life and behavior.  
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Fig.2   Influence of nitriding temperature (Tn)  on 
residual compressive stresses [4] 
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Fig.1  Micropitting and pitting on gear tooth flank. 


