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Development of Micro-drilling Method Combined with Laser Pre-hole Processing

Yoshinori FUNADA, Kenichi HIROSAKI and Akiya NAKASHIMA

In the precision-machinery, electronics and bio-medical industries, there is a need to develop a micro-drilling technique for
accurate and high-speed processing of a micro-sized hole with a diameter of 1mm or less. In this report, a complex micro-drilling
technigue, which combines mechanical drilling using a micro tool with laser piercing, was examined, and the following results
were obtained. For an alumina ceramic plate with a thickness of 1mm, laser piercing could be used to prepare pre-holes of
0.16mm and 0.69mm in diameter within 1 second and 10 seconds respectively. Mechanical drilling using a micro ball endmill and
a micro drill finished those pierced pre-holes at a feeding speed of 0.25mm/s — much higher than the speed achieved with
ordinary mechanical drilling. The micro ball endmill didn’t cause chipping around the holes more effectively than the micro drill,
even though chipping and wearing of tools could not be prevented.
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