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Research and Development of ECM Tool with Functions of Machining Area Confinement
and Gap-width Detection
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In this study, a novel electrolyte suction tool was proposed in order to
fundamentally overcome the fatal drawbacks of electrochemical machining (ECM); the low machining accuracy
and the negative impact on the environment. The electrolyte is circulated through two hollow areas
constructed by two concentric pipes, and the gap area between the tool electrode and workpiece, by a
single suction pump. In this way, not only the confinement of electrolyte flow, but also the gap-width
detection according to the pressure in the suction tube can be realized. This proposed tool is also

applicable to the small lot production of many products, which are not suitable for conventional ECM with
a formed electrode.
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Diameter of inner cylinder 9 mm
Diameter of through hole 3 mm
Software COMSOL ver. 4.3b

Modeling type |2D axial symmetry

Wall condition |No-slip wall

Suction pressure

Pressure [kPa]

Flow type Laminar flow
Po 1 atm
Pout -53.33kPa (max.)
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Plating solution 22 wt% Cu(NOs)aq
Workpiece material | Brass
Tool material Brass  Titanium
Gap width [pm] 70
Power supply Pulsed constant current
Pulse period [ms] 50
Pulse width [ms] 5
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