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Theoretical Model and Experiments of Wire
Electrochemical micro-machining
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(1. School of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2. College of Mechanical and Electrical Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016,
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Abstract: Wire electrochemical micro-machining (WEMM) is
proposed as a new method of precision machining. Because of
no electrode wear in this process the micrometer scale metal
wire can be used as the wire electrode in WEMM, and the
micrometer or tens micrometer structure can be fabricated.
Base on the principle of electrochemical, the mechanism of
wire electrochemical micro-machining is investigated, the
theoretical model of the method is founded and the top limit of
feed speed of the micron scale wire electrode is studied.
Effects of process parameters on the machining accuracy in
the electrochemical micro-machining have been studied
theoretically and experimentally,and micro blades with the slit
width of 20 ym are machined. It is proved experimentally that
WEMM can provide a new effective manufacturing method for

machining high-performance materials.
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Fig.1 Schematic diagram of WEMM
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Fig.2 Static model of WEMM
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Fig.6 Variation in machining gap with the feed rate

or —A—4V
60 -5V

50
40
30
20
10

MTET EIBR / pm

0 1 1 1 1 1 1 1 ]
30 40 50 60 70 80 90 100 110
Bk 5L / ns

B 7 Bk E R XU T 8] B B S

Fig.7 Variation in machining gap with pulse on-time
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