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Single point _cutting tool made of nano-polycrystalline diamond adaptable for
removing chips in an atomic level

Senba, Takuya
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A cutting edge radius of a commercial single point cutting tool made of the

single crystalline diamond is about 10 nm, while a resolution of the ultra precision machine tool is

less than 1 nm. This means that a surface roughness presumed by the theoretical estimation can not
be obtained in the ultra precision cutting whereby the feed rate is less than 0.5 mm/min. In
addition, over 95 % of the energy used for the cutting operation is consumed to a_plastic
deformation at the shear plane in the process to remove chips from the work material.
A research project to sharpen cutting edge of a laser preformed single point cutting tool made of
nano-polycrystalline diamond was conducted by means of dry lapping and dry etching using oxygen
plasma. The rake and the clearance faces were dry etched to the normal direction against to the
original faces so that not only nano size chippings diminished and cutting edge radius with a size
of 0.1 nm could be fabricated.
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