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Development of high-performance Polycrystalline CVD diamond coated cutting tool
edge with femtosecond laser
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CVD diamond has attracted attentions in the field of manufacture due to its
excellent properties. Hence, with the CVD diamond coated tools, kinds of hard and brittle materials
could be expected to be processed with high precision, low cost and grinding-less machining. Herein,

a novel edge shaping process with femtosecond (fs) laser is proposed, since the ablation processing
of fs laser possesses high precision, and furthermore the low-fluence irradiation shows an
improvement of the diamond crystallinity. In this study, firstly the mechanism of this surface
modification effect has been clarified. Then the feasibility of PLG using fs laser was confirmed and
compared with that of conventional PLG using nanosecond (ns) laser. From the aspects of shape
formation precision and micro-structural change, the proper PLG condition was investigated. Finally,
considering the characteristics of fs laser and ns laser, a novel edge shaping method with the

combination of fs and ns laser was developed.
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