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ABSTRACT

The results of investigation of the surface morphology and mechanical properties of TiN/Al2O3 coatings obtained by mechanical 
alloying (MA) are presented. It was established that surface morphology of the coatings formed from powder materials on the substrate 

Al2O3 coatings showed a broadening of the diffraction peaks, which indicates a high level of internal stresses during mechanical alloying. 
Perhaps, under the impact of ball collision, dislocation sliding occurs in the Al2O3

packing defects and residual micro-strains in the lattice. It is assumed that the mechanism of the formation of coatings during the MA 
process is associated with deformation mixing, which leads to the formation of structural defects; migration of structural defects imparts 
mobility to the atomic structure, contributing to the formation of new compounds or solid solutions. In the system both the initial compo-
nents of the coatings and the nuclei of new compounds are presented. The adhesion strength of Al2O3/TiN coatings on the surface of a 

load was determined, which led to the destruction of the coating. Evaluation of the adhesion strength of coatings before and after anneal-

may be due to diffusion processes that can facilitate structural relaxation after the deformation induced mixing process. It is shown that 
the wear resistance of Al2O3

titanium Grade 1.

Keywords: mechanical alloying, adhesion, annealing, wear resistance, aluminium oxide ceramic coating, titanium nitride


