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Development of the high performance alloys surface-treated at relatively low
temperature due to femtosecond-laser-induced nanostructuring

YASUMARU, Naoki
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Femtosecond-laser-induced nanostructuring of low-temperature hardened
(nitrided or carburized) austenitic stainless steels, pure titanium and hard thin films are
reported. The polarization curves were measured for these stainless steels ablated by fs-laser
pulses, and it turned out that the passive current density increased by the laser irradiation
because of the increase of surface area due to the formation of the nanostructure and the corrosion
resistance hardly changed. It should be noted that the measurement of the polarization curve can be
applied as a simple method to evaluate the rate of increase in surface area due to the formation of
the nanostructure. For fluences slightly below the ablation threshold (Fth), ultrafine
nanostructures were produced on Ti aligned parallel to the laser polarization direction. For
fluences above Fth, the ordinary perpendicular-oriented nanostructures were formed and covered with
a substance similar to a cellulose derivative.
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