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 Abstract – Nowadays, there is a demand in industry  for better wear resistant coatings to extend the lifetime of machine parts 

and cutting tools. One possible solution for this problem is using TiN /MoS2 coatings with excellent tribological properties and low friction 
coefficient. In this work, different TiN/Mos2 coatings have been produced by dc magnetron with MoS2 concentrations between 1 and 40 
at%. The coatings structural properties were evaluate with XRD, RBS and XPS analysis. The coatings structural properties were 
evaluate with XRD, RBS and XPS analysis. Results by XRD (Fig. 1) show the increase of concentration shifts the TiN Bragg peaks to 
lower angles, while no shifting in MoS2 Bragg peaks were detected. By XPS, analysis show Ti-N (Fig. 3) and Mo-S (Fig.2) chemical 
bonds in the form of TiN and MoS2. 

 
Multicomponent coatings formed by a hard matrix and solid lubrificant nanoparticles are a new 

generation of the films to use in dry machining parts, basically due to a reduction of friction coefficient, but 
maintaining matrix coating mechanical properties. Also, there is a need for development of a coating that 
enables less usage of liquidid lubrificant, solid lubrificant such as MoS2 [1-2] has been exploited a lot to 
replace the liquidid lubrificant. An extensive studied nano-structered composite coating such as TiN/ MoS2, 
presents a combination of excellent tribological properties with friction coefficient less than 0.1. 

 However, the chemical interactions among different element and the crystalline structure of TiN/ MoS2 
system are not fully understood. Previous works reports the possibility of a replacement of N by S in TiN 
lattice, with a MoS2 formation just after tribological application. Although some authors report the existence of 
MoS2 particles disperse in the TiN structure. 

In the present work, TiN /MoS2 thin films with different MoS2 concentrations between 1 and 40 at% 
were deposited by reactive dc magnetron sputtering using individual TiN and MoS2 targets. Mechanical and 
physico-chemical properties of these coatings were analyzed by XPS, RBS, XRD and nanohardness 
techniques before and after tribological application. 

Results show that hardness figures stabilize at 10 GPa with concentration up to 10 at% of MoS2. By 
XRD (Fig. 1), the increase of MoS2 concentration shifts the TiN Bragg peaks to lower angles, while no 
shifting in MoS2 Bragg peaks were detected. By XPS analysis show Ti-N (Fig. 3) and Mo-S (Fig. 2) chemical 
bonds in the form of TiN and MoS2 stoichiometric compounds, without detection of any other chemical 
interaction among Sulfur or Molybdenum besides MoS2, proving the occurrence of this compound before 
plastic deformation. 
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Figure 1: XRD of TiN- MoS2 films 
deposited with different MoS2 
concentrations. 

Figure 2: XPS spectrum of the Mo 3d. 
 

Figure 3: XPS spectrum of the Ti 2p. 
 


