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Properties of thin titanium nitride (TiN) films deposited on 304 stainless steel substrates using a
home-made magnetron sputtering device were investigated at three different nitrogen flow rates,
3.84, 5.76 and 7.84 cm’ per second (sccm) under mixed gases pressure of argon and nitrogen
respectively. At the optimal nitrogen flow rate of 7.84 sccm X-ray diffraction (XRD) patterns
revealed the development of fcc TiN phase with the plane (200) orientation parallel to the plane of
substrate, having the lattice parameter ~ 0.4205 nm and average nanograin size of 86 nm. Scanning
electron microscopy and Atomic force microscope examination indicated that the film structure was
more uniform and denser for substrate temperature. At 350°C, there are uniform film structures with
some a big hump of titanium nitride films. It was found that the microhardness was strongly
dependent on smoothness of the film, the maximum of which was achieved at 33.4 GPa. All these
results were analyzed and presented as a function of the deposition parameters and composition, and

crystalline phases existed in the films.





