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Realization of scanning ECM for difficult-to-machine materials by electrolyte
suction tool with electrode for narrowing current region
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In this study, in order to realize the scanning electrochemical machining
(ECM) of difficult-to-process materials, a novel electrolyte suction tool with an auxiliary anode
was proposed. First, the limiting effect of the proposed tool in narrowing the low-current-density
region was verified by numerical analysis and machining experiments. Then, the phenomenon of the
formation of a passive film and material dissolution in the scanning ECM of titanium alloys was
modelled, based on experimental results and analysis. With the model, the influence of the area
where the electrolyte exists and the tool scanning speed was clarified. At last, in order to shorten
the film formation time and obtain sufficient processing time, a new tool that narrows the
electrolyte area was designed and manufactured. It was confirmed through machining experiments that
the uniform dissolution of Ti-6Al-4V, a typical titanium alloy, was realized by the newly designed

electrolyte suction tool.
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