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Table 1 Cutting conditions

Tool Carbide tool (K10}
Work material Aluminum alloy A5052
Cutting speed (m/min} 60 ~ 600
Depth of cut {mm) 0.2
Feed rate (mm/rev) 0.1
Tool geometry 0,5.11.6.29,-1.04
Lubrication method MQL™", Wet
Lubricant %&%&Ej‘ﬁ{,g&?&)
Flow rate (ce/h) 40
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I Depth of cut: 0.2 mm
I Feed rate: 0.1 mm/rev
I Lubrication meilhod: MQL
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Fig. 1 Change in the cutting forces at various cutting speeds
using the nontextured and textured tools.
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Fig. 2 Change in the cutting forces at various depths of
waviness using textured tools with perpendicular waviness
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Fig. 3 Change in the cutting forces at various pitches of
waviness using textured tools with perpendicular waviness,
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Fig. 4 Comparison of cutting forces at various tools machined
under the wet and MQL conditions.
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Fig. 5 SEM images of the tool surface after cutting aluminum alloy under the
wet condition. (a) DLC coated tool, and (b) DLC coated tool with textures.
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Development of a Cutting Tool Utilizing Reduction in Friction due to the Functional Surface
Noritaka KAWASEGI

We developed novel cutting tools that had 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. The effects of the cutting
conditions and texture shape on the machinability of an aluminum alloy were investigated with a turning experiment. It was
found that the effect of texture differed with the cutting speed, and the texture was only effective under high cutting speed
conditions. The cutting forces decreased with the pitch and depth of the texture. In addition, the texture was applied to the DLC
coated tool, and the machinability was improved by the texture in addition to low friction due to the DLC layer.
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