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Application of Electrochemical discharge machining technology
on non-conductive brittle materials
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TOERP el LT EREIRD h2 @A Electrochemical discharge machining (ECDM)
REMFL — 0 d 3R F W41 BT M is a non-traditional manufacturing technique that has
F Pt d B ot AR T HBEHR L o - ik attracted much attention in recent years. With its
o T BT A A AR F T e performance unaffected by the conductivity of

d7 BT m(REB)SFIT 5 e BB A & ehf machined materials, ECDM is a promising technique
Were o AT ARA G T R R R 5k with great potential for application to machining

non-conducting  brittle materials. In ECDM,
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electrochemical discharge occurs under intense
electrolysis when gas bubbles produced accumulate
and form a gas film on the tool electrode (cathode).
As a result, current density on the tool electrode
surface increases, thus producing discharge sparks.
Both the energy of the discharge sparks and the
frequency they are produced are directly determined
by the characteristics and stability of gas film, which
in turn are critical factors affecting the machining
accuracy and material removal rate.

In fact, the environment of the tool electrode in
an ECDM system is complex, posing problems to
quality control of gas film structure as well as
smooth circulation of electrolyte. Hence, how to
overcome these problems when applying ECDM to
the process is worth further investigation. In this
study, the technique of magneto hydrodynamic
(MHD) convection is employed in the ECDM
system to maintain stability of gas film structure and
enhance circulation of electrolyte, both of which
contribute to achieve even discharge energy and

enhance machining efficiency.
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