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Expanded phase obtained by low temperature plasma assisted diffusion of
nitrogen in various austenitic-like alloys: influence of composition and

microstructure
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Nitriding of alloys with FCC austenitic-like structure has encountered important

research activities within the last decades. The Fe-based austenitic stainless steels

(ASS, e.g. AISI 304 or 316) are still the main studied alloys. Thanks to nitriding at

moderate temperature (<450°C), their mechanical properties (hardness, fatigue and

wear resistance…) are significantly improved without altering their corrosion

resistance. Diffusion mechanism in the presence of traps was proposed to explain the

deep nitrogen profile with surface concentration up to 25 to 35 at.%. Nitrogen

incorporation in the initial FCC γ phase forms the metastable FCC expanded phase

(S- or γ

N

 phase) which decomposes in nitrides during long-term annealing. The

induced expansion of the γ

N

 cell is followed by a complex mechanical response, with

compressive stresses development and elasto-plastic deformations of the nitrided

layer (swelling, roughness development, lattice rotations). This presentation will

summarize our latest results concerning the nitriding of austenitic Fe-, Co- and

Ni-based austenitic alloys by plasma assisted thermal diffusion at moderate

temperature. The composition, microstructure and stability of the obtained γ

N

 phase,

as well as the diffusion mechanisms, were studied as a function of the γ phase

composition and the presence of pre-existent precipitates. Most of Ni-based

superalloys are strengthened by dispersed precipitates (0.01 to a few µm) of γ' Ni

3

(Al,

Ti, Ta) or γ” Ni

3

Nb phases. Their behaviour under nitriding was shown to be different

in polycrystalline and in single crystals superalloys. Various reasons, like grain size,

crystallographic orientation, γ / γ’ interface coherency or γ’ composition, were

examined to explain such difference. Finally prospective researches aiming to better

understand the low temperature nitriding of such austenitic alloys will be propose.
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