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Low temperature (below 420°C) plasma assisted nitriding is currently practiced in

industrial applications to improve the surface properties (hardness, wear and

corrosion resistance) of austenitic stainless steels. During the treatment, a new phase

is created, named expanded austenite, S or γ

N

 phase [1,2]. Its structure is not actually

clearly explained. We study annealed nitrided samples with room temperature 

57

Fe

Mössbauer spectrometry (MS) using both backscattered conversion electron (CEMS)

and X-ray conversion (XCMS) and X-ray diffraction (XRD) in Θ-2Θ mode.

An austenitic steel sample was first nitrided by a multi-dipolar plasma [3] at 400°C

during 2 hours and further annealed for several hours at 400°C in an argon/hydrogen

atmosphere. After nitriding, as shown in many studies, the diffraction peaks are

consistent with a FCC austenite structure but shifted at a lower angle, depending on

the crystallographic orientation. The MS spectra exhibit 2 kinds of magnetic

components superimposed to a paramagnetic contribution attributed to non nitrided

austenite. After annealing, no austenite signal remains and evidences of one or

several cubic structures appear in both MS spectra and X-ray patterns. The decrease

of nitrogen content through thermal diffusion may cause this structural modification.

We also made in-situ XRD measurements during the annealing of AISI 316L samples

previously nitrided with a Kaufmann source (380°C, N

2

, 600 eV, 1,2 mA.cm

-2

). We

followed the evolution of lattice parameter and appearance of new phases. In light of

these observations, we think that several phases should coexist in the nitrided layer,

before any annealing treatment. We will discuss this assumption and compare it with

the results of other authors.
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