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ABSTRACT
In this study focusing on a computerized numerical controller (CNC) for an electric discharge
machine (EDM), a fuzzy controller for discharge-gap control and discharge-parameters control are
proposed in order to improve the erosion performance during the eroding process.
After determining the discharge conditions such as the percentage of deflection of ignition

delay (Ey), the variation in the deflection of the ignition delay (AEy) and the arcing times, the
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appropriate feed rate, the pulse-off time (Ty) and the jump frequency can be generated via a

fuzzy-control rule.

The percentage of the practical ignition delay can be maintained at the desired value by

regulating the electrode position according to the deflection of the ignition delay and its variation.

During the long term of the discharging process, the carbon powder may scarcely be ferreted out from

the discharge gap; hence the ignition delay cannot be maintained at the reference value. A strategy

for increasing the pulse-off time can be developed via fuzzy control with inputs from the measured

deflection of the ignition delay and the arcing times of the sparks. While the increased pulse-off

time is larger than three times the origina setting value, the electrode-jumping process should

proceed to decrease the carbon density in the gap and avoid the carbon welds on the eroding surface.

This fuzzy-control algorithm and its software structure will be installed in the hardware of the

computerized numerical controller (CNC) of an electric discharge machine (EDM) developed by the

Mechanical Industry Research Laboratory of the Industrial Technology Research Institute (ITRI),

Taichung, Taiwan in order to verify the improvement in the electrode-discharging process.
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