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Manufacturing Polycrystalline Diamond Drill by Wire—EDM and Drilling to Quartz Glass
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Table 1 Conditions of W-EDM

Ist cut |2nd cut |3rd~
Discharge current [A] |12 9 4.4~1.8
Open circuit voltage[V] | 142 134 274~138
Pulse duration [us] 0.37 0.46 0.1
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Fig.1 PCD drill manufactured by wire—EDM
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Table 2 Conditions of drilling
Tool PCD drill

Workpiece Quartz glass

Drilling condition

Rotational speed 40000, 1000 min!

Feed speed 0.1, 1.0 mm/min
Drilling depth 2X Tool diameter
Fluid Water—Soluble cutting fluids

Ultrasonic vibration| 60kHz, 0.4pm (single amp.)
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Fig.2 Discharge current and PCD surface roughness
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Fig.3 Rake and flank wear (1000min!, 1mm/min)
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Fig.5 Chipping of hole entrances
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