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Multiphysics Coupling of Electrochemical Machining for Spiral Hole

Wang Minghuan , Zhang Qiaofang » Peng Wei
(Key Laboratory of E&M (Zhejiang University of Technology) ., Ministry of
Education & Zhejiang Province, Hangzhou, 310014, China)

Abstract: The three-dimensional multiphase flow model and indirect multiphysics model (including ther-
moelectric coupling model and thermal-fluid coupling model) are developed to describe the variations of
electric field, flow field and temperature in the electrochemical machining gap. The electrochemical ma-
chining of the internal spiral hole is simulated. Simulation results show that the electrolyte velocity is
fluctuant and decreasing, and the electrolyte temperature as well as the void fraction of the hydrogen are
increasing along the flow direction. According to the variations of temperature and the void fraction of
hydrogen, the electric conductivity of electrolyte is studied, which has a main effect on the material re-
moval. The analysis denotes that the electric conductivity of electrolyte increases along the flow direc-
tion. As a result, the material removal rate (MRR) decreases along the flow direction which is un-
favourable for machining. A method of applying back pressure in the outlet is selected to diminish the
variation of electric conductivity of the electrolyte. Finally, experimental verification of the model using
an in-house built electrochemical machining system for the internal spiral hole exhibits good correlation
with theoretical predictions.
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electrochemical machining of spiral hole
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