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Study on Amplitude Envelope of Wire Electrode in Fine Wire EDM
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In this study, the movement of tungsten wire electrode during fine wire EDM was investigated by the direct observation using a high-speed
video camera. Then, a high-speed observation model consisting of a running tungsten wire of 50um in diameter, metal mold steel workpiece
of Imm in thickness and an acrylic small tank was built. The wire movements were observed from the rear and the side of the wire by the
camera. The analyzed results showed that the amplitude and the frequency spectrum of wire vibration during wire EDM varied significantly
with the machining positon of workpiece between the upper and lower wire guides. Also, the amplitude envelope of wire electrode during the
process was clarified.
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Fig. 1 High speed observation system for fine wire EDM
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Fig. 2 Schematic diagram of workpiece positions
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Fig. 3 Frequency spectrum of wire movements
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Table 1 Comparison of wire vibration amplitude

Workpiece position Midway ’3rd order node
Measuring position | Midway 3rd order node
Guide 31lmm | 6.05um 5.24 um 5.14 um
distance | 46mm | 6.46 um 5.59 um 5.64 um
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Fig. 4 Amplitude envelope of wire electrode
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