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Ultrashort pulse laser / diamond processing capability enhancement and process
link optimization on sapphire capillary
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In this study, we conducted research to contribute to the development of
high-precision sapphire capillaries %y enhancing and maximizing the performance of both femtosecond
laser forming and micro diamond milling. In particular, to achieve mirror-finish machining of
sapphire efficiently and with high precision using micro PCD tools, the key is how to uniformly and
optimally control the protrusion of diamond grains on the top surface of the tool. We used two types
of tools: a tool with a flattened surface after truing after electric discharge forming, and a tool
with protruding diamond grains ensured only by electric discharge forming. We investigated the
differences in the machining characteristics of the two tools in detail to verify the effect that
%he_p;esence or absence of protruding polycrystalline diamond grains has on the machined surface
inish.
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