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Development of a grinding-drilling tool with pressure-cutting effect for
grinding-drilling optical glass
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Abstract

This study presents the development of a multi-edge diamond drill for grinding-drilling micro-
holes on optical glass. A hybrid technique that combines a reverse micro-EDDrilling with micro-w-
EDM for making a hollow diamond drill with multi-edge of negative rake angle is developed in this
study. The reverse EDM facilitates debris disposal, reducing the probability of discharge short-circuit
events and secondary discharge. The finished diamond-tool is mounted on an intellectualized tabletop
drill machine for grinding-drilling directly microhole on an optical glass or quartz glass. Diamond
drill with multi-edge of negative rake angle design is proposed for generating compressive stress on
the optical glass to prevent brittle fracture from occurring. Application of a load-cell that detects in
real-time the grinding-drilling force providing feedback for fine tuning the feed-rate of the tool is
proposed. A ductile grinding regime is achieved by ensuring an appropriate nano-scale depth for
cutting and modulating the feed-rate. Experimental results show that excellent geometric and
dimensional accuracy of micro-holes can be realized. The estimated reasonable tool life is determined
at a machining number of 30 times. The proposed grinding-drilling technique is cost effective and
can significantly contribute to the precision micromachining industry.

Keywords: Grinding-drilling, multi-edge diamond drill, pressure-cutting effect, load-cell circuit
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Parameters  Conditions

Electrode  brass tube (¢ 0.3 mm)

Work-piece  Diamond-tool(¢1.0mm)
Working voltage 100 (V)

Tool speed 500 (rpm) (CW)

Tube speed 20 (rpm) (CCW)
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