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Micro Electrochemical Machining of Tungsten Carbide

Se Hwan Choi’, Bo Hyun Kim* and Chong Nam Chu”

ABSTRACT

Micro machining of tungsten carbide by electrochemical machining was studied. In ECM, machining conditions and
electrolyte should be chosen carefully according to the property of workpiece materials. In this paper, sulfuric acid and
nitric acid were used for tungsten carbide machining and machining characteristics were investigated according to
machining conditions such as electrolyte, workpiece potential and applied pulse voltage. By using mixture of sulfuric
acid and nitric acid, micro structures with sharp edge and good surface quality were obtained. Micro electrochemical
turning was also introduced to fabricate micro shafts.
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Fig. 1 Schematic diagram of electrochemical machining
system
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Fig. 2 Pulse shape applied to the workpiece
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Fig. 3 Machining gap according to workpiece potential
(electrolyte: 0.5 M NaNO; + 0.2 M H,S0, solution,
pulse amplitude: 6 V, pulse duration: 100 ns)
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Fig. 4 Surface of the ECMed WC with different
workpiece potentials (a) 0 V (b) -0.4 V (c) -0.8
V (electrolyte: 0.5 M NaNO; + 0.2 M H,S0,
solution, pulse amplitude: 6 V, pulse duration:
100 ns, period: 1ps, feedrate: 2 pmy/s)
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5 Machining gap and feedrate according to the
applied pulse voltage (electrolyte: 0.5 M NaNO;
+ 0.2 M H,S0, solution, pulse duration: 100 ns,
pulse period: 1us)
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Fig. 6 Micro column (workpiece potential: -0.8 V, pulse
amplitude: 4 V, pulse duration: 100 ns, pulse
period: lus, feedrate: 1 pm/s, size: 30 x 50 pum,

height: 60 um, machining gap:

machining time: 160 min )

1 ~ 2 pm,

Fig. 7 Crossed groove (workpiece potential: -0.8 V, pulse
amplitude: 5 V, pulse duration:
period: 1 ps, feedrate: 2 pm/s, machining time: 50
min)

100 ns, pulse
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(b) Hole exit

Fig. 8 Micro hole by MECM (workpiece potential: -0.8 V,
pulse amplitude: 6 V, pulse duration: 100 ns,
period: 1ps, depth: 200 um, feed: 0.1 um/s, tool: ¢
37 pm, hole entrance: 49 um, hole exit: 43 pm,
machining time: 40 min)
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Fig. 10 Micro tip by electrochemical turning (diameter:
10 pm, pulse amplitude and pulse duration - 1%
machining: 6 V, 300 ns, 2 machining: 5 V, 200
ns, 3" machining 5 V , 100 ns, machining time:
90 min)
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Fig. 11 Micro tip by electrochemical turning (diameter:
5 um, pulse amplitude pulse duration - 1%
machining: 5 V, 100 ns, 2™ machining: 4V, 100
ns, machining time: 50 min)
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