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Cathode Structure Design of Electrochemical Machining for Deep Narrow
Grooves With High Length-Width Ratio

LU Yanming, ZHAO Jianshe, FAN Yantao, LIU Dingming, YANG Zhenwen

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

[ABSTRACT]

Nanjing 210016, China)

In order to solve the issue of the poor rigidity of cathode structure in the electrochemical machining (ECM)

of titanium alloy with high length-width ratio, a hollow slice cathode with stiffeners was designed. The effects of the num-
ber of stiffeners and the angle between stiffener and sidewall on the overall rigidity of the cathode were studied by one-way
fluid coupling analysis method. The simulation results show that the overall rigidity of the cathode is improved remarkably
when three stiffeners are added to the cathode structure. In addition, the overall rigidity of the cathode decreases with the
increase of the angle between stiffener and sidewall. Comprehensive cathode deformation and the maximum equivalent
stress, the angle between stiffener and sidewall is 45° , the cathode structure has good rigidity, and can meet the rigid re-
quirements. Finally, adopt self-developed experimental system to implement a ECM process test of deep narrow grooves
with high length-width ratio. The optimized cathode structure can be used to process a deep narrow groove with length-
width ratio of 11 : 1 and depth-width ratio of 9 : 1.
Keywords: Electrochemical machining (ECM); Cathode structure; Deep narrow groove; Rigidity; Titanium alloy;
Processing stability
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