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Alloys

Johanna Lutz

1

, Darina Manova

2

, Jürgen W. Gerlach

2

, Horst Neumann

2

, Stephan Mändl

2

.

1

TRM Leipzig, Leipzig, Germany .

2

Leibniz-Institut für Oberflächenmodifizierung,

Leipzig, Germany

jlutz@trm.uni-leipzig.de

A standard approximation used by several research groups involved in nitriding of

austenitic stainless steel is the assumption of a valid Vegard's law to determine the

actual nitrogen content from the experimentally observed lattice expansion. However,

several caveats have to be considered when carrying out this procedure, independent

of Vegard's law's validity. A high nitrogen content between 20 and 35 at.% necessitates

a careful evaluation whether data obtained from low nitrogen contents are still valid. At

the same time, FeN is known in rock salt and zinc blende structure with different lattice

constants, which could serve as endpoints. Furthermore, gradients in the nitrogen

content and asymmetric peak broadening in XRD complicate any analysis.

However, when comparing lattice expansions and nitrogen contents measured

independently for both plasma immersion ion implantation and low energy ion

implantation into austenitic stainless steel, it is shown that no direct correlation exists

between nitrogen content and lattice expansion. However, two group of data can be

distinguished: for low nitrogen contents below 15 at.%, a small expansion is observed,

whereas at higher contents, a much higher expansion is observed. Thus, a threshold

for expansions beyond 5% may be defined. At the same time, secondary process

conditions as temperature or process time seem to have more influence on the lattice

expansion than the nitrogen content itself. Furthermore, when analysing lattice

expansions in CoCr alloys, where no (CoCr)N exists, similar tendencies without any

direct correlation between lattice expansion and nitrogen content are found.
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