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Table 1  Drilling conditions 
Tool material High speed steel 
Tool diameter (mm) 0.5
Work material  Aluminum alloy A5052 
Spindle speed (rpm) 10000, 15000 
Cutting speed (m/min) 15.7, 23.6 
Feed rate (µm/rev) 6, 12 
Depth of hole (mm) 2.5, 3.0 
Lubrication method Wet 
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Fig. 1  SEM images of the textured area on a drill surface 
prepared by a femtosecond laser with various irradiation 
conditions. (a) Nontextured surface. Textured surfaces with the 
depths of (b) 1.5µm, (c) 2.7µm and (d) 3.4 µm. 
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Fig. 2  Comparison of thrust at various shapes of the texture. 
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1) N. Kawasegi et al., Prec. Eng., 33 (2009) 248. 

Development of Micromachining Tools with Micro/Nanometer-scale Textures 
Noritaka KAWASEGI, Hiroshi SUGIMORI and Hideki MORIMOTO 

This study aims to develop novel cutting tools that have either microscale or nanoscale textures on their surfaces. Texturing 
microscale or nanoscale features on a solid surface allowed us to control the tribological characteristics of the tool. In this
report, the textures were applied to small diameter drills and drilling experiments of aluminum alloy were performed to 
evaluate the developed tools. Texture depth dependence reveals that the effect of the texture was observed even at different 
texture depths. However, debris formed around the texture interrupts the chip flows, resulting in the increase in thrust. The 
breakage resistance could be improved utilizing this phenomenon. These results indicate that the developed tool is effective as
a drill for small holes. 
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Fig. 4  SEM image of the textured tool after drilling 1000 
holes. (a) Whole view and (b) enlarged image of the area 
denoted by A. 
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Fig. 3  Changes in thrust while drilling aluminum alloy using 
nontextured and textured tools, plotted as a function of number 
of holes machined. 


