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Metals have been used as human implants since more than one century. The

austenitic stainless steel ASTM F138, due to its high corrosion resistance and low

cost, is one of the most used metals for orthopedic implants. However, surface

treatments are required to improve its structural properties, wear resistance and

biofunctionalities. An improvement in fatigue life, as well as, in wear resistance can be

obtained by plasma nitriding, a thermochemical treatment that increases surface

hardness and introduces a compressive stress. In this work we investigate the

microstructural properties, the wear and corrosion resistance of plasma nitrided ASTM

F138 stainless steel with different surface morphologies. Such structures were

obtained by milling, sand blasting and acid etching pre-treatments. The samples were

plasma nitrided for 3 h at temperature varying from 425 °C up to 500 °C. After plasma

nitriding, surfaces with hardness of 1100 HV have been obtained. The surface

microstructures were studied using optical and scanning electron microscopy, X-ray

diffraction (XRD) and roughness measurements. The X-ray patterns shown that, for

temperatures up to 475 °C, the nitrogen expanded austenite (S phase) is the

predominant phase, which has a corrosion resistance even better than the base

material. Results from pin-on-disc wear tests on polished samples have shown a

great improvement in wear resistance. Anodic polarization measurements of samples

immersed in simulated body fluid (SBF) shown that the treatments do not significantly

affect the corrosion resistance. The results of these evaluations for the different

surface treatments are presented and discussed.
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