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Abstract — The current technological applications of materials, mainly metals covered with nitride films are vast. However, now a lot of
investigations exist with the objective of more and more to optimize the adherence of these films in steels substrate seeking to enlarge
its application fields. The nitride films based on metallic cations, as titanium, zirconium, chrome and aluminum, have demonstrated to be
interesting in applications where are necessary high surface hardness, corrosion and fracture resistance. However, the adherence of
these films has been the main limitation for the tribological applications that demand high mechanic resistance. In this work it was
proposed the study of techniques of interface dilution of film/substrate: i) diffusion or interdifusion provoked by temperature and ii)
gradual variation of the chemical composition of the interface film-substrate (functional films). In this work, the TiN functional films
depositions on AISI M2 and AISI D6 were accomplished. These functional films were obtained through magnetron sputtering. The main
objective was creating diluted interfaces that they are areas where the properties of the film and substrate vary in a gradual way. These
interfaces formed areas of tensions absorption generated by the functional film deposited. The morphology surface and chemical
compounds of the films were characterized by atomic force microscopy (AFM) and X ray photoelectron spectroscopy (XPS). These
results showed a good deposition with nanometre and homogeneous nucleus of the nitride titanium functional film deposited in AISI M2
and AISI D6 steels substrate.

The growth of ceramics on metal substrates has attracted attention for high technology devices [1-5].
Ceramics films on steels are particularly necessary for increasing their corrosion resistant and working life.
The nitride films based on metallic cations, as titanium, zirconium, chrome and aluminum, have
demonstrated to be interesting in applications where are necessary high surface hardness, corrosion and
fracture resistance. Among these ceramic material, titanium nitride has been widely used as a protective
coating material due to its excellent wear resistance, corrosion resistance, chemical stability, and diffusion
barrier properties. Due to these unique properties, TiN is an important material in the advanced metallization
area for ultra large scale integrated circuits and in advanced surface protective film area for steel [1,2,4-7].
Moreover, titanium nitride thin film has been widely employed in cutting tools to extend their working life and
in decorations for its golden color. However, the adherence of these films has been the main limitation for the
tribological applications that demand high mechanic resistance. Nowadays, now a lot of investigations exist
with the objective of more and more to optimize the adherence of these films in steels substrate seeking to
enlarge its application fields [8-11].

The purpose of this research work is to investigate the gradual variation of the chemical composition
of TiN film/AISI M2 substrate and TiN film/AISI D6 substrate interfaces by using a magnetron sputtering. The
adherence of titanium films on steel substrate has been demonstrating good adherence results [12].
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