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Research on Numerical Simulation of Electrochemical Machining
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ECM ( Electrochemical Machining ) is one of the processing methods using electrical metal dissolution and is applied to
mass-production of fans and compressor blades for aircraft engines, because ECM can process such complex three-
dimensional shapes at low cost with high accuracy. However, a long period and a high cost are required until mass-
production stabilizes, because trial-and-error is needed to fix the electrode shape and processing conditions. The present
research developed an efficient procedure to fix the electrode shape and processing conditions using numerical simulation
technologies. This paper presents the numerical simulations of the ECM process and prediction accuracy.
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Fig. 1 Principle of Electrochemical Machining
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Fig. 4 Schematic of test channel for flow visualization
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Fig. 5 Comparison of computed streamlines with measured pattern
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Fig. 6 Simulation results of dissolution process in ECM
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Fig. 7 Distribution of dissolution rate
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Fig. 8 Comparison of ECM simulation result with test data
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