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Comparison and characterization of the surface structural of fine-
and ultrafine-grained AISI 304L austenitic stainless steels after
plasma nitriding

H. Esfandiari, S. R. Hosseini
Materials Engineering Department, Isfahan Materials Engineering Department,
University of Technology Malek-Ashtar University of Technology

F. Ashrafizadeh and A. Kermanpour
Materials Engineering Department, Isfahan University of Technology
(Received 18 August 2014, accepted 14 October 2014)

Abstract

In this study, effect of grain size reduction from micrometer to ultrafine on phases and thickness of nitrided layer of AISI
304L austenitic stainless steel after plasma nitriding was evaluated. To produce of fine grain size samples (11 um) and
ultrafine samples (135 nm) used cold rolling and reversion annealing of strain induced martensite. Plasma nitriding was
performed at 450 °C for 5h and the gas composition was nitrogen and hydrogen with a ratio of 1 to 3. The evaluation of grain
size and observation of microstructure was performed by scanning electron microscopy and identification of phases was
performed by X-Ray diffractometer. An increase in the thickness of nitrided layer from 4.8 to 10.6 um was experienced by
decreasing of grain size from 11 um to 135 nm. In addition to the increase of nitrided layer and percentage of precipitates in
ultrafine grain samples, the type of phases was significantly affected by the grain size. It was observed that retained

martensite after reversion annealing caused formation of iron nitride (y'- Fe4N) in ultrafine grain samples.

Keywords: austenitic stainless steel, plasma nitriding, grain size, nitrided layer, diffusion of nitrogen.
E-mail of corresponding author: h.esfandiary@ma.iut.ac.ir
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2- surface mechanical attrition treatment
3- Yimin Lin
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2- X-ray diffractometer

4- electro etch

5- energy dispersive spectroscopy

6- field emission scanning electron microscopy
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SEM HV: 15.00 kV
View field: 4.334 ym  Det: BSE 1 Hm
SEM MAG: 50.00 kx ~ Date(m/dfy): 04/16/14
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