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Influence of Microstructure on the Corrosion Resistance in Saline Media of
Plasma-Nitrided Austenitic Stainless Steel 304L and 316L
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Due to their excellent corrosion resistance austenitic stainless steels are often used in

chemical or food industries, but their applications are limited because of their weak

mechanical properties. Plasma nitriding generates a diffusion zone (S-phase), which

shows a surface hardness up to eight times as high as the pristine material. Detailed

knowledge on the complex interactions of steel composition, microstructure, surface

properties and the plasma nitriding parameters are essential to understand the

influence on the corrosion properties.

In the present study, the austenitic stainless steels AISI 304L and AISI 316L were

used in different microstructures and surface modifications to investigate plasma

nitriding processes and corrosion properties: Steel plates were used in

solution-annealed and cold-rolled state. The surfaces were polished and shot-peened,

respectively. The specimens were plasma nitrided for 6 h at 420°C or 16 h at 375°C,

respectively. Furthermore, some unnitrided samples were annealed for 6 h at 420°C

in air.

The samples were comprehensively characterized by means of optical microscopy,

SEM, GDOES, XRD and hardness measurements. The corrosion behavior was

examined by salt spray test and by potentio-dynamic polarization tests in 5% NaCl

solution. It will be shown, that the thickness of the S-phase and the corrosion

properties depend on the sample conditions. In the salt spray test, polished samples

showed a good corrosion resistance, while shot-peened surfaces failed within several

days. Plasma nitrided samples exhibited highly corroded surfaces. Potentio-dynamic

polarization tests suggested a good corrosion resistance for the plasma nitrided

samples, while the unnitrided samples suffer from pitting and crevice corrosion. The

annealed samples of both materials show worse corrosion in this test. All in all, the

molybdenum-rich AISI 316L shows a better corrosion resistance than AISI 304L.
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