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Project
Description

The quest for improving the performance of tools and parts demands key surface
technologies for achieving of a superior tribomechanical resistance. From this viewpoint,
although hard coatings are frequently used to enhance the lifetime of cutting tools,
application of similar surface engineering approaches on forming tools and machine
components are still relatively scarce [1]. Considering that these applications often imply
complicated service conditions, it is the purpose of this study to set out and implement
contact loading protocols, as a new testing methodology, for assessing the performance
of the coated system from a toughness-fatigue-galling (forming tool-like) perspective.

Although knowledge on the behavior of hard coated systems under repetitive contact
loading is rather scarce, it is clear that repetitive impacts imply a mechanical degradation
of the system (see Fig. 1.), which has been correlated to an evolution of surface damage
in terms of substrate plastic deformation, followed by cracking of the coating and final
interface failure. Hence, it is aimed to conduct systematic studies of the contact
response and damage mechanisms induced by spherical indentation, under monotonic
and cyclic loading, on reference and advanced/innovative coated systems (e.g. low
friction, ultrahard nanocomposites and/or multilayered films). In doing so, particular
attention will be paid to the identification of
critical damage phenomena, evaluation of the
mechanical fatigue sensitivity of the coated
system, and assessment of the tribochemical
| response as related to friction, wear and fretting
| fatigue. The detailed characterization will be
conducted at both micro- and nanoscales
through use of suitable techniques such as
nanoindentation, microscratch, AFM, FIB,
electron microscopy and spherical indentation
by means of universal testing systems.
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Fig. 1. SEM image (cross-section) showing
damage features induced on a multilayer
film under contact loading.
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