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Experimental Study on Characteristics of Dry Wire Electrical Discharge Machining
(EDM) Process
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This study investigates the non-traditional manufacturing process of dry wire electrical discharge
machining (EDM) in which liquid dielectric is replaced by a gaseous medium. Wire EDM
experiments of thin workpieces were conducted both in wet and dry EDM conditions to examine
the effects of spark cycle (T), spark on-time (Ton), thickness of workpieces, and work material on
machining performance. The material removal rate (MRR) in the dry wire EDM case was much
lower than that in the wet wire EDM case. In addition, the thickness of workpiece and work-
material were found to be critical factors influencing the MRR for dry EDM process. The relative
ratios of spark, arc and short circuit were also calculated and compared to examine the
effectiveness of processes of dry and wet wire EDM.
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Fig. 1 Photo of dry wire EDM of brass shim
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Fig. 2 Microscopic photos of wire EDMed slots in the
cases of (a) Carbon foam and (b) Graphite bipolar
plate
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Fig. 3 SEM micrographs of EDMed surfaces of graphite
bipolar plate for (a) wet and (b) dry wire EDM
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Fig. 7 Photo of measurement system of discharge voltage
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Fig. 8 Characterization of EDM states from discharge
voltage and current profiles
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Fig. 9 Percentage of spark, arc, and short pulses in wet, dry with air flow, and dry without air flow EDM conditions: (a)
0.2 mm-thick brass with 5 mm/min feed rate, (b) 0.2 mm-thick brass with maximum feed rate
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