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FUNCTIONAL NANOCOMPOSITE COATINGS 

Nanocomposite TiC/a-C(:H) coatings 

MoS2-based coatings 

Oxide coatings –V2O5,  
Aircraft gear drives, conventional steel gear systems, and …numerous elements in 

motor-sport engines and a great number of other applications. 
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Normal stress distribution
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Shape evolution – wear effect 

Materials and their applications 

Macroscopic scale 

Thermo-mechanical analysis of coupled wear –oxidation and temperature field at transient and steady state 

Wear-friction  in tribological test (ball on disk , reciprocating test ) MoS2-Ti 
R=0.5 mm, Fn=1N R=3mm, Fn=1N 
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Influence of  Load on the friction coefficient  in reciprocating test –Al2O3 ball, R=3 mm 

nc-TiC/a-C, worn g=1.5 m m 
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HSS steel ,(SW18)  m 
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Programme Innovative Economy 2007-2013 and were supported by the EU FP7 Project “Micro and Nanocrystalline Functionally Graded Materials for Transport Applications“ (MATRANS) under Grant Agreement no. 228869 

Wear and friction model- FEM analysis  

 

rotating disk  

pressure

convection

heat generation 

due to frictional contact 

disk braking system  

- disk  temperature 

distribution  

(steady state) 

Wear process: 

modified Archard law 

nonlinear friction law 
R=4mm, Fn=1N 

wear profile 

normal stress 

distribution 

Conclusion  
• experiments show corellation between 

friction cefficient  and normal stress n 

• experimental results of wear process depend 
on ball radius R and normal force 

• friction coeffcient  evolves during wear 

process 


