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Report: 
 
Scientific interest in the ε-iron nitride and carbonitride is founded by their metallurgical 
importance as they are formed on the surface of iron and steel hardened by nitriding and 
nitrocarburizing. The crystal structure is based on an hcp arrangement of Fe atoms with N or 
N+C in octahedral sites but potential ordering phenomena, i.e. preferential occupation of 
some sites by carbon or differences in local N and C environments are unclear from neutron 
diffraction experiments. For austenitic stainless steel (Fe,Cr,Ni), low temperature nitriding 
and nitrocarburizing produces another structure, the so-called expanded austenite where 
nitrogen and/or carbon are assumed to occupy octahedral interstitial positions in the F-
centered cubic lattice. 
For both ε-Fe3(C,N)1+x and expanded austenite, the current understanding of the structure is 
based primarily on measurements of the metallic structure which provide indirect 
information on carbon and nitrogen. In order to achieve a full understanding of these 
structures and prove/disprove the current assumptions, direct measurements of local 
environments of carbon and nitrogen are needed. Therefore the feasibility of using X-ray 
Raman Scattering to directly and independently study the local environments of carbon and 
nitrogen was tested. 
 
 
 
 



     

  
Figure 1: “Edge” scan of expanded austenite sample Figure 2: Edgde scan of BN for comparison 
 
 

 
As shown on figure 1, nitrogen K-edge scans for the expanded austenite yielded only a very 
weak and noisy signal which, unfortunately, cannot be used for further analysis. Similar 
spectra were obtained for ε-iron nitride. For comparison the edge for boron nitride can be 
seen on figure 2. 
The conclusion is thus that the metallic matrix of iron-based nitrides interferes too much to 
get a proper signal for nitrogen or carbon with XRS measurements.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 


