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Information Content of GIXRD Data from Expanded Austenite Layers on
Austenitic Stainless and CoCr
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Using a varying angle of incidence for x-ray diffraction measurements normally allows

a fast, convenient and non-destructive technique for analysing layered structures.

However, a strong texture or preferential orientation normally precludes analysis of

the GIXRD data as the fraction of grains probed at each incident and scattering angle

changes continuously. At the same time, stress gradients or changes in the

coherence length with depth also lead to large complications in the analysis. Both

effects are normally present when analyzing the expanded phase formation in

austenitic stainless steel and CoCr alloys after nitrogen insertion.

In this presentation we compare GIXRD data with SEM cross sections for steel 304

and CoCr28Mo6 alloy after nitrogen plasma immersion ion implantation at elevated

temperatures between 300 and 550 °C. When looking at the XRD data, for the lower

temperatures, only substrate and expanded austenite can be identified. When

comparing the relative intensities as a function of the incident angle, the ratio of

expanded phase to substrate decreases with smaller angles, which would indicate a

buried expanded phase, in complete disagreement with evidence from SEM and

SIMS data. On the other hand, the onset of decay into Cr

x

N and a Cr-depleted phase

(α-FeNi and γ-CoMo) is directly visible. At smaller incidence angles, the nearly

isotropic distribution of very small precipitates immediately below the surface can be

readily discerned, especially for the broad structures associated with the γ-CoMo

precipitates (in contrast to the large grains of the original CoCrMo substrate). For this

latter phase transformation, GIXRD is actually a powerful instrument.
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