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Zr distribution in co-sputtered Zr/a-C(:H) films
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Diamond-like carbon (DLC) has been widely studied for applications in the biomedical

field. However, it is well known that it presents high internal stress which significantly

limits the adhesion of the coating to metallic substrates, especially under highly

corrosive environment. In fact, the main problem of a-C coatings for biomedical

application is that the interface between substrate and functional coating can suffer a

corrosion process by the penetration of body liquid through imperfections or pinholes

that may exist on coatings surface. Co-sputtering transition metals (Ti, Cr, …) with

amorphous carbon (a-C) films gives rise to a peculiar structure based on carbide

nanograins embedded into the amorphous carbon matrix capable to tailor the

properties of DLC film. However, Ti cannot solve the adhesion problem due to low

corrosion resistance of TiC and Cr is not a biocompatible element. Zr is known to

have high corrosion resistance and biocompatibility, which can replace

advantageously Ti and Cr in DLC coatings. Thus, the aim of this study was to study

the incorporation of Zr in DLC (a-C_Zr) and its influence on the coating structure. The

films were deposited by magnetron sputtering with different Zr contents. For Zr

contents > 4 at.%, a broad peak was observed in the XRD pattern, suggesting the

presence of nc-ZrC phase. The application of Sherrer formula resulted in grain size

close to 1.5-2 nm. These results corroborated XPS results typical of nc spectral

features, where Zr atoms in the Zr-C grains are positioned in a high rate at the

interface with the amorphous carbon matrix. This nc-ZrC phase arrangement was also

studied by STEM and HRTEM in order to analyse their distribution and size in the

C-matrix as a function of Zr content.
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