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Model for predicting tool life of diamond abrasive micro-drills
during micro-drilling of ceramic green bodies

H. G. Lee (Mecha. Eng. Dept., KAIST), D. G. Lee (Mecha. Eng. Dept., KAIST)

ABSTRACT

Ceramic plates containing many micro-holes are used in diverse applications such as MCP (Microchannel Plate),
catalytic converters, filters, electrical insulators in integrated circuits, and so on. One of the efficient methods for machining
many holes in ceramic plates is wet drilling of ceramic green bodies followed by sintering them. Since the strength of
ceramic green bodies is much lower than the strength of sintered ceramic plate, ceramic green bodies can be drilled with high
feed rate. The axial force during micro-drilling of ceramic green bodies increases rapidly at high feed rate, which induces the
crack in workpiece. Therefore, the tool life of micro-drill with respect to feed rate may be determined by the predicting
increase of axial force. In this work, the axial force during micro-drilling was calculated using the chip flow model on the
micro-drill tip, from which the tool life of diamond abrasive micro-drill during micro-drilling of ceramic green bodies was
calculated.
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Fig. 2 Schematic cutting operation of the abrasive during
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Fig. 6 Axial forces with respect to feed rate.
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