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Five-axis Jet-ECM can provide infinite possibilities in the machining of
part sizes and shapes. However, this technique has not been developed. In this research, the
characteristics and principles of the 5-axis Jet-ECM process were investigated through both
experiments and simulations. It is found that the jet angle relative to the workpiece surface had
significant influences on the Jet-ECM results. On the other hand, the jet direction had little
influence on Jet-ECM. The performances of Jet-ECM of corners is greatly affected by the corner
angles and geometric shapes. Special attentions must be given to the corner geometries in practice.
Multiphysics-coupled simulation of Jet-ECM suggested that the electrolyte flow and current density
distribution in the gap was significantly affected by the jet angle, which was verified by
experiments. To achieve stable and constant machining results, the jet angle relative to the
workpiece surface, usually perpendicular, must be kept constant.

5-axis EJM Freeform surface
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Simulation parameters:

§Iit nozzle width: 0.3 mm
Electric voltage: 100 V
Electrolyte: 20 wt. % NaNO, aqueous
Electrolyte inlet velocity: 5 m/s

Gap distance at nozzle center: 1 mm

Inclination angle 6: 0° ; 30° ; 45°
Domain definition:
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