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Abstract. This paper presents the results of a study of the mechanisms of delamination and the 

formation of longitudinal cracks in the structure of multi-layered nano-structured coatings to 

predict the mechanisms for further improvement of tool life and the reliability of metal-cutting 

tools. Various mechanisms of formation of longitudinal cracks and delaminations in coatings on 

rake and flank tool surfaces, which vary based on the compositions and architectures of the 

coatings, are addressed. In addition, the influence of internal defects, including embedded 

microdrops and pores, on the formation of cracks and delaminations and the failure of coatings is 

discussed. The importance of ensuring a balance of the basic properties of coatings to achieve 

high wear resistance and maximum tool life of coated metal cutting tools is shown. The 

properties of coatings and the natures of their failures, as investigated during scratch testing and 

dry turning of steel C45, are provided. 
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Nomenclature 

NMCC - nano-scale multi-layered composite coatings 

FCVAD - filtered cathodic vacuum arc deposition 

FEM - finite element method 

VCCT - virtual crack closure technique 

SERR – strain energy release rate 
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