
Poster: Plasma Diffusion Treatment

Tuesday, September 14, 2010

PO2048

Mechanical properties and structural modifications of plasma nitrided CoCrMo
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Biomedical grade CoCrMo alloy samples were treated by floating potential plasma

assisted nitriding (FPPAN) with the aim of improving the corrosion-wear resistance of

CoCrMo prosthesis (hip or knees). The nitrogen incorporation was characterized by

glow discharge optical emission spectroscopy (GDOES) chemical profiling whereas the

structural modifications were studied by X-ray diffraction (XRD). Performed at 400°C in
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 atmosphere (60 mTorr = 8Pa), for durations up to 20 h, the FPPAN treatment

allows the formation of an "expanded" nitrided (30 to 20 at.% N) layer that is obtained

by the fast nitrogen diffusion in the fcc initial structure and that is several micron thick.

With the longest nitriding times, CrN phase is detected by XRD. Grazing incidence XRD

indicates that CrN phase is homogeneously distributed in the nitrided layer, probably as

precipitates, and is not forming a specific layer at the surface. To check these

assumptions, transmission electron microscopy (TEM) on the cross-section was

performed to locally investigate the microstructure of the nitrided zone.

The mechanical properties of the nitrided samples were investigated by surface Vickers

indentation tests, with loads from 1000 g to 25 g. With the lowest load, the Vickers

micro-hardness of the treated samples is up to 3 times higher than the untreated one.

Significant improvements of the surface micro-hardness are observed with load up to

500g, corresponding to indentation depths of 6-7 µm. Nano-indentation tests (load =

1mN) were realized on the cross sections to determine, as a function of the depth, the

Young modulus and nano-hardness of the nitrided layer. While the indentation elastic

modulus remains almost unchanged after the treatment, a steep hardness profile is

obtained with a hardness plateau corresponding to the treated layer three times as

large as the untreated part.
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