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ABSTRACT

In PECVD(Plasma-Enhanced Chemical Vapor Deposition) process, titanium nitride is thin and its
adhesion is poor for the protective coatings. Therefore it has been studied that intermediate layer forms
between substrate and TiN thin film. Using R F. plasma nitriding, nitride layer was first formed, then
TiN thin film coated by PECVD.

The chemical composition of the coatings has been characterized using AES, EDS and their
crystallographic structure by means of XRD. Mechanical properties such as microhardness and film adhesion
have also been determined by vickers hardness test, scratch test and indentation test.

As a result, there was no difference in chemical composition and structure between the TiN deposition
only and the composite of TiN deposition on nitrided steel, It was found that nitrided substrate incresaed
the hardness of TiN coatings and was beneficial in preventing the plastic deformation in the substrate.
Therefore the effective load bearing capacity of the TiN coatings on nitrided steel was increased and their
adhesion was improved as well.

According to the results of this study, the processes that lead to the formation of composite layers

characterized by good working properties, i.e., high microhardness, adhesion and
deformation,
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Fig.1. Micro-Vickers hardness profiles of the ion
-nitrided specimen at 510°C
(O0: 5h ion nitriding, O ; 8h ion nitriding)
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Photo 1. Microstructure of Al-Cr-Mo steel ion-nitrided at 510°C.
(A) 5h ion nitriding(x100) (B) 5h ion nitriding (x400)
(C) 8h ion nitriding(x100) (D) 8h ion nitriding (x400)
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Fig.3. X-ray diffraction results.
(a) TiN deposition only
(b) TiN deposition after 8h ion nitriding
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Fig.7. Auger elemental depth profile of the TiN deposited on the ion-nitrided steel.
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Photo 3. SEM micrographs showing the cross
section of the TiN films.
(a) TiN deposition only,
(b) TiN deposition after 8h ion nitriding.
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Photo 4. Optical micrographs of the scratch tracks.
(a) TiN deposition only, (b) TiN deposition after ion nitriding
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