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The continuous demand for protective coatings with higher performance has led to

several possible solutions being investigated to further improve the tribological

performance of already well established coatings. Among these solutions, a

combination of layers exhibiting different properties has been found to be a promising

approach. Improved performance can be achieved by varying the mechanical

properties of an interlayer material. It follows that the nature of this interlayer plays an

important role in the response of the system to the complex conditions taking place in

a tribological scenario. Among the possible interlayer candidates a layer with the

capability of accommodating large deformation and improving the adhesion of the top

layer to the substrate, was chosen. A potential candidate material satisfying the above

requirements is a superelastic Ni-Ti thin layer. In this study, sputter-deposited

Ni-Ti-(Cu) thin films (1.5 µm thick), were interposed between a silicon substrate and a

functional top layer. As the outermost layer, a transition metal dichalcogenide (TMD)

coating, i.e. W-S-C (1 µm thick), was deposited by magnetron sputtering. In order to

investigate the influence of the superelastic interlayers on the tribological behaviour of

W-S-C coatings, Ni and Ti were co-sputtered with Cu in different amounts so as to

produce interlayers with different properties. The structure of these layers was

evaluated by grazing-incidence X-ray diffraction and transmission electron microscopy

(TEM). While the mechanical properties these coatings were measured by

nanoindentation at different penetration depths and by scratch tests. Finally, the

tribological performance of the bilayers was evaluated by sliding tests under different

normal load conditions (1, 5 and 18 N). Focus ion beam (FIB) has been employed to

cut a TEM lamella from the wear track of some of the tested samples so as to

examine the subsurface microstructural changes introduced during sliding. The

resulting mechanical and tribological properties were correlated and discussed in

relation to the observed microstructural features.
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