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Electrical Discharge Drilling Device Composed of Hydraulic Cylinder
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In automobile making, the increasing needs on environment protection and energy conservation demand
holes’ minuteness and high accuracy that influence the fuel flow control. Commonly used processing method is hole
drilling, which has good productivity. However, it does not fit for minute and high accuracy processing because the
poor tool rigidity. Therefore, non-contact processing method with low productivity such as EDM is considered. In
this paper, a high-speed EDM (Electrical Discharge Machining) technology for less than 2mm holes opening is
introduced, it has the same efficiency and low-cost as that of hole drilling. To solve the problem of its response
delay of electrode driving that limits the processing efficiency, we developed a hydraulic type electrode feeding
device for EDM, by using high response electromagnetic ON/OFF valves. About three times higher speed has
been achieved.
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Fig. 1 EDM process
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Fig. 2 Schematic diagram of fuel injector of automobile
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Fig. 3 Transient response of the ON/OFF valve (in air)
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Fig. 6 Response curves y in start-operations
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Fig. 4 Schematic diagram of hydraulic driving system
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Fig. 8 Prototype EDM machine
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Fig. 9 EDM servo control system
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Fig. 10 Electrode behavior in machining
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