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Ta b l e  1
Dependence of the titanium concentration  

in the surface layer on the absorbed energy density 

Density of energy absorbed  
by surface layer, J/cm2 26 30 35 40

Titanium concentration  
in the analysed layer, at. % 8.2 1.2 1.0 0.1

Surface erosion during plasma impact also contributes to a decrease in the coating elements concentration 
in the surface layer. It was found that the mass removed from the surface of the samples as a result of plas-
ma treatment was changed in the range of 1.4 –172.0 µg/mm2 depending on the absorbed energy density in 
the range 26 – 40 J/cm2. Plasma impact with samples surface leads to melting of the surface layer. Traces of the 
melt are observed on the lateral surface of the samples, which suggests that the main mechanism of erosion 
is the hydrodynamic motion of the melt from the center to the edges of the sample. The plasma stream in-
teracts with the target and spreads over the surface in radial directions that provides the melt ejection out of 
the sample [6 – 8]. The plasma flow also causes the development of various hydrodynamic instabilities at the 
plasma-melt boundary and the formation of droplets, which can be ejected from the melt [9]. Evaporation and 
boiling of the material can also be causes of mass loss [6; 7]. 

Concentration of silumin alloying elements (Cu, Ni, Mg, Fe) increases at the surface with the growth of 
absorbed energy density (table 2). Such behaviour is related to the melting of alloy intermetallides at the sur-
face layer with a thickness of several tens of micrometers as well as the redistribution doped elements in alloy 
over the entire thickness of the melt leading to an increase in the average concentration of elements in the layer 
analysed by the energy dispersion detector. Some increase of copper concentration could be associated with 
fragmentation of (Ti, Cu)N coating in the melted surface layer during plasma treatment.

Ta b l e  2
The concentration of elements in Al – 12 at. % Si sample  

and (Ti, Cu)N/Al – 12 at. % Si sample after CPF treatment at 30 J/cm2, at. %

Sample
Chemical element

Cu Ni Mg Fe

Al – 12 at. % Si alloy sample 0.3 0.3 0.5 0.2
(Ti, Cu)N/Al – 12 at. % Si sample treated by CPF 0.7 0.5 0.6 0.3

Fig. 2. Surface morphology (a) and nitrogen distribution along the line (b)  
for a sample treated with CPF at 30 J/cm2


