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Table 1 Irradiation conditions.
Sample Cemented carbide
Pulse duration (f5) 180
Output power {(mW) 50 ~ 200
Beam diameter (m) 3, 14
Scanning velocity  (pun/s) 100 ~ 500
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Fig. 1 AFM topography image of cemented carbide surface
irradiated by femtosecond laser at the beam diameter of 14 pm.
The laser was scanned with (a) perpendicular and (b) parallel to
the polarization direction.
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Fig. 2 (a) AFM topography image of cemented carbide surface

irradiated by femtosecond laser at the beam diameter of 3 pm,
output power of 150 mW and scanning velocity of 500 um/s. (b)
SEM image of cemented carbide surface irradiated at the output
power of 150 mW and scanning velocity of 100 pnvs.
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Fig. 3 Changes in depth and width of the irradiated area at
various scanning velocities.

Fig. 4 SEM image of cutting tool w1th micr o/nanometer-sca]c periodic structures patterned by femtosecond lasel The pitches of

periodic structure are (a) 800 nm, and (b) 10 pm.
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Development of a Cutting Tool with Micro/Nanometer-Scale Periodic Structure
Noritaka KAWASEGI, Hideki MORIMOTO and Hiroshi SUGIMORI

A novel cutting tool which has micro/nanometer-scale periodic structure on the surface is proposed in this study. By
texturing periodic structures on a solid surface, frictional characteristics can be controlled by the shape and direction of the
structures. To fabricate periodic structures on a tool surface, femtosecond laser was employed, and the shape dependence on
various irradiation conditions was investigated. As a result, periodic structures with pitch and depth of several hundreds to
thousands nanometers could be fabricated on the carbide tool surface, which indicating that this method is effective for the
fabrication of micro/nanometer-scale periodic structure on a tool surface.
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