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Development of hybrid process with short-pulsed laser and electrochemical
machining to create multi-scale structures on difficult-to-cut materials
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The purpose of this study is to achieve the creation of composite surfaces
via hybrid processing with short-pulsed laser and electrochemical machining. By flowing a low
current in a copper sulfate aqueous solution and performing laser irradiation, the deposition of
micro-line copper with a thickness that would be difficult to achieve through laser irradiation
alone was achieved. On the other hand, by performing electrochemical machining while conducting
laser irradiation in a sodium chloride aqueous solution, stable and efficient multi-scale processing

of titanium, a difficult-to-cut material, was achieved. Therefore, a hybrid processing technology
using short-pulsed laser and electrochemical machining that enables multi-scale removal and addition
processes was developed by selecting appropriate electrolytes and electrodes, and controlling the
energy density of laser irradiation and current value.
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