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Contact damage evolution under cyclic loading on PVD TiN/CrN multilayer coatings

It is now well-established that multilayered coatings usually exhibit enhanced

mechanical and tribological properties as compared to their respective single layered

components. It has been extensively documented on the basis of indentation, scratch

or conventional tribological (e.g. pin-on-disc) testing techniques. On the other hand,

knowledge on their mechanical behavior under repetitive contact loading is, however,

scarce. Following these ideas, it is the aim of this work to assess the structural integrity

under contact (low cycle) fatigue, by means of spherical indentation, of three PVD

TiN/CrN multilayer laminates with different multilayer period. The study also includes

mechanical characterization of single-layer reference CrN and TiN coatings. In doing

so, particular emphasis is placed on assessing the surface damage evolution as a

function of applied load and number of cycles. It is observed that for the multilayer

systems, the load needed for attaining a cohesive damage scenario similar to that

evidenced in the reference films are about 50% higher. Additionally, discerned damage

features are smaller in size and less frequent in the case of the TiN/CrN multilayers.

Regarding layer architecture effects, there seems to be a trend towards improved

damage tolerance as the multilayer period decreases.
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