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In chapter 1, the background and the purpose of this study are described. In conventional electrical discharge
machining (EDM) machines, a stacked mechanism is usually used to position an electrode in multi directions.
Therefore, the response of the electrode is low and the removal rate is slow. Debris contamination that is
occasion of decrease of removal rate and machining accuracy is also one of the problems of the EDM. The
objectives are to realize high speed and high accuracy EDM by using high-response and multi degrees of
freedom (DOF) local actuators.

In chapter 2, high speed hole EDM was investigated. To position the electrode speedily over a wide range, a
high response 5-DOF actuator and a conventional EDM machine were combined and cooperatively controlled.
In order to improve the ejection of the debris, axial jump and high frequency radial orbital motion of the
electrode by the actuator were investigated. The experimental results of the hole EDM showed that high speed
gap adjustment, jump and orbital motion by the cooperative EDM system increased machining speed compared
with the conventional EDM method.

In chapter 3, compensation methods for runout of a rotary electrode and taper holes caused by the
electrode wear were proposed. In these methods, the electrode was controlled in 4-DOF directions at a
time. In the hole EDM, the diameters of the holes were suppressed by runout compensation. The hole
diameter difference between entrance and exit were also suppressed.

In chapter 4, high speed die-sinking EDM was investigated. To eject the debris, several combinations of the
electrode motions were tested. Experimental results showed the combination of high-response positioning, jump
and orbital motion was most effective. Combination of orbital motion and axial jump was also effective even if
response in machining direction was low. In order to put the results to practical use, orbital motion by using a
simple 2-DOF actuator was investigated under the general-purpose of EDM operation program.

In chapter 5, summary and future works are described.




