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Influence of nitrogen ion implantation on the nanostructure and Hardness
of Zr/304 stainless steel substrates
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Physics and Accelerators Research School, Nuclear Science & Technology Research Institute, P.0.BOX:
11365-3486., Tehran, Iran.
Plasma Physics Research Center, Science & Research Branch, Islamic Azad University, P. O. Box:
14665-678, Tehran, Iran.

Abstract:
One of the common methods to improve and change the structural, wear and corrosion

characteristics is to create a thin and resistant layer by means of the ion implantation process. In
this process, by using accelerators, various ions are substituted or interspersed on the surface of
metal or non-metal partsin this article, an attempt has been made to investigate the structural
properties as well as the mechanical properties (hardness) of zirconium coatings applied by ion
plating on 304 stainless steel that have been implanted with nitrogen. For this purpose, a coating
of zirconium with a thickness of 100 nm has been deposited on 304 stainless steels by electron
beam evaporation method. Nitrogen ion implantation was performed at a temperature of 400 K
and a dose of 5x10*" N* cm™2at energies of 10, 20, 40 and 80 keV. Crystallography and hardness
tests were done for different samples. The correlation between the test results, taking into
account the increase in the implantation energy, introduced the optimal energy of 40 keV to
make the sample with the highest degree of hardness.

Keywords: Zr thin film, lon implantation, Hardness, Stainless steel.
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