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Active through-mask electrochemical machining with its
inter electrode gap filled with flexible porous material

MING PingMei, ZHOU WeiHai, ZHAO ChenHao, ZHOU HongMei, QIN Ge & ZHANG XinMin

School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454000, China

It has been one of issues that conventional through-mask electrochemical machining is very hard to fabricate surface texture
efficiently on the non-planar workpiece. To solve this problem, a modified active through-mask electrochemical machining process
(active TM-ECM) with its interelectrode gap filled with flexible porous material was proposed on the basis of development of a
special tool cathode. The newly developed tool cathode allows for inlet and distributing of electrolyte as well as discharging of
solution. The flow field within the interelectrode was analyzed and optimized numerically, and the effects of key process parameters
including mask thickness, flexible porous layer thickness, clamping force and pulsed current parameter on the geometric profiles and
their distributing characteristics of the machined microdimple were investigated experimentally. The arrays of microdimples with a
fairly good distribution of geometric dimensions were successfully machined on both the stainless steel planar substrate and
cylindrical workpiece by using the optimal process conditions. It is showed that the modified active TM-EMM process exhibits
favorable machinability and applicability to produce microdimples on the planar and non-planar surfaces.

through-mask electrochemical machining, microdimple, flexible porous material, surface texture, active mask
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