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Investigations carried out earlier showed that CPF impact on the titanium – silumin system led to the forma-
tion of (Al, Si)3Ti intermetallides as well [1]. However (Al, Si)3Ti phase was not found in current experiment. 
This phenomenon can be explained by higher value of binding energy of the TiN compound. Thus CPF impact 
on (Ti, Cu)N/Al – 12 at. % Si alloy system leads mainly to fragmentation of coating instead of it dissolution in 
the melt. As a result formation of a composite surface layer containing dispersed (Ti, Cu)N inclusions inside 
Al – 12 at. % Si alloy structure can be expected. This supposition is confirmed by XRD data in fig. 5 where 
δ-TiN based phase is observed in the analysed layer in the whole range of treatment regimes. 

A changes in the surface layer structure of investigated samples leads to an improving of their mechanical 
and tribological characteristics. The microhardness of the surface layer increased from (1.2 ± 0.1) GPa for the 
initial Al – 12 at. % Si alloy to (1.3 ± 0.2) GPa after treatment at 26 J/cm2 and to (1.5 ± 0.1) GPa after treatment 
at 40 J/cm2. The formation of aluminum nitride and a supersaturated aluminum-based solid solution enforced 
with (Ti, Cu)N inclusions, structure refinement are the possible reasons for the surface layer microhardness 
increase. 

The dependences of the friction coefficient on the indenter siding distance before and after plasma treatment 
with different absorbed energy density are shown in fig. 7. Minimal value of friction coefficient is observed 
for the sample treated at 30 J/cm2 (except of the area corresponding to the beginning of the sliding distance). 
Maximum value of friction coefficient is observed after treatment at 40 J/cm2.

Fig. 6. Dependence of the aluminum-based  
solid solution lattice parameter on the absorbed energy density

Fig. 7. Dependence of the friction coefficient on the indenter sliding distance  
for the sample of Al – 12 at. % Si alloy and samples of (Ti, Cu)N/Al – 12 at. % Si  

treated by CPF with different absorbed energy density


