Dental tribology evaluation of ferritic stainless steels for magnetic implants
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Abstract

The tribological behaviour of the AISI 444 ferritic stainless steel (SS) was evaluated in a
phosphate buffer solution (PBS). The ferromagnetic property of ferritic SS makes them potential
materials for use as implantable dental devices with magnetic connections. The AISI 444
stainless steel tested is a Nb and Ti stabilized SS and it presented mainly Nb and Ti rich types
precipitates in its microstructure.

This work has a specific focus on covering the possible in vitro wear modes seen on metal-on
metal surfaces. Ball-cratering wear test was carried out for 10 min with a solid sphere of AISI
420 SS as counterbody, at a frequency of 75 rpm.

The results address the potential detrimental effects of hard particles in vivo such as increased
wear rates (debris generation), which is greatly influenced by the normal force, and corrosion
(metal-ion release).
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