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Development of the high performance metal surfaces due to femtosecond-laser-induced
nanostructure formed on surface modification layer

YASUMARU, Naoki
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This paper reports the experimental results on fs-laser-induced nanostructuring
of nitrided die steel (1.5C-12Cr), nitrided stainless steel (18Cr-8Ni) and the low carbon steel (0.1C).
The minimum value of the mean spacing D for the nanostructures formed on the alloy steels was A /3. In
contrast, D for the low-carbon steel was larger. These results suggest that chromium nitrides generated
on the specimen surfaces induce a reduction in D. The ablation rates of unnitrided steels increased
linearly against fluence F of a logarithmic scale, however, it should be noted that the rates of
nitirided die or stainless steels exhibited higher values at a large value of F and increased in the
second order curve with an increase in F. Furthermore, DLC film coated on the nanostructured nitrided die
steel surface was found to be effective for the purpose of decreasing the friction coefficient also to
the hardened steel ball.
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