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Blade Cathode in NC Electrochemical Machining
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Technology, Changzhou, 213002, China)

Abstract:In order to reduce the volatility and heterogeneity of the cathode flow in numerical control elec-

trochemical milling, and improve the accuracy and surface quality of the workpiece in electrolytic machi-

ning, a spiral blade cathode structure is proposed. The flow model of the cathode structure is built and

simulated by using the standard turbulence model. The simulation results show that the electrolyte flow

velocity and pressure distribution are influenced by internal channels with different structures and differ-

ent technology parameters, therefore the structure of cathode is improved according to the simulation re-

sults. Finally, regarding the impeller as the milling object, experiments are carried out at the CNC com-

posite electrolytic milling machining center. The experimental results verify the validity and correctness

of the simulation.
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Fig. 1 Processing principle of electrolytic cathode
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Fig. 2 Helical blade cathode and fluid model
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Fig. 3 Helical blade cathode grid
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Fig. 4 Pressure distribution of flow field
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Fig. 5 Velocity vector of flow field
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Fig. 6  Outlet velocity distribution of flow field under

different entrance pressures
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Fig. 7 Outlet velocity distribution of flow field under

different speeds
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Fig. 8 Improved structure of spiral blade inside cathode
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Fig. 9 Comparison of outlet velocity of flow field before

and after cathode optimization
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Fig. 10  Experimental platform of impeller electrolytic

processing with spiral blade cathode
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Fig. 12 Impeller solid surface of new cathode processing
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Fig. 13 Impeller solid surface roughness of original
cathode processing
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