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One of the most important factors in Electrical Discharge Machining (EDM) is to have proper
flushing. Recently developed linear motor equipped die-sinking EDMs deliver faster electrode jumps
and react instantly to minute spark gap changes to eliminate auxiliary pressure flushing in extremely
complex dies and molds.

In this thesis, a detailed study about the jump flushing action in linear motor equipped EDM is
carried out. The effects of electrode jump parameters on machining characteristics are experimentally
investigated. Experiments showed that the maximum electrode jump height is the most dominant jump
parameter affecting the machining speed since better jump flushing is obtained as the electrode jump got
higher. A new term named “Machining Speed Break Point” is introduced from the experiments. This new
term is then theoretically calculated from a proposed electrode jump and debris exclusion model, and
compared with the experimental results. An algorithm is also developed to calculate the accumulation of
debris in machining gap. The algorithm results showed that the debris concentration in gap rises suddenly
before the machining speed break point. Next, the dielectric fluid flow and the debris distribution in
machining gap during the electrode jump are analyzed using a Computational Fluid Dynamics (CFD)
simulation program. Better disposal of debris from the machining gap was obtained with higher electrode
jumps, where also the possibility of the secondary discharges in the side gap was reduced. Lastly, Particle
Image Velocimetry (PIV) method is used to capture the dielectric fluid flow pattern by a high-speed
camera during the electrode jump to verify the simulation results. Good correspondence was obtained
between the simulations and experiments.
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