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Fig.1 Physical model of streamer
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Fig. 2 Schematic diagram of powder particles

and discharge gap
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Fig.3 Schematic diagram of series-discharge
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Fig. 4 Schematic diagram of discharge channel
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Research on dielectric breakdown and discharge channel
in powder-mixed EDM

LU Zhan-zhu*'*, ZHAO Fu-ling’s YANG Yi-yong'

(1. School of Engineering Technology, China University of Geosciences (Beijing) »
Beijing 100083, China;
2. School of Mechanical and Vehicular Engineering, Beijing Institute of Technology,
Beijing 100081, China;
3. Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: The main procedures of the streamer breakdown of gas gaps were reviewed, and the
dielectric fluid breakdown procedure of powder-mixed electrical discharge machining (EDM) was
analyzed by means of the streamer theory. Considering the particle as an in-between electrode in series
with the workpiece and tool electrode, the interelectrode gap can be divided into two sections. In each
section, streamers can occur and expand rapidly, and the breakdown of the dielectric fluid is
accomplished simultaneously. Thus the discharge channel connects the electrode couple via some
certain particle and series-discharging is then conducted. According to the analytical results, the shape
of the discharge channel was subsequently deduced combining with some experimental phenomena.
The single-channel discharge model is accepted rather than the multi-channel discharge model. The
bettering of the machined surface roughness is on account of the over expansion of the plasma channel

radius near the anode which causes a decrease in the local energy density at the anode surface.

Key words: electrical discharge machining (EDM); powder-mixed EDM; dielectric breakdown;

discharge channel



