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Fig.1 ECM process for Fine Finishing of integral impeller
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Fig.7 The small diameter integral impeller
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Table 1 The distribution of processing errors to some sampling points on the dorsal surface of the processing part

point position

error in

point position error in point position error in
in section 1 section 1 in section 6 section 6 in section 10 section 10

X/mm Y/mm En /mm X/mm Y/mm En /mm X/mm Y/mm En /mm
-17.080 117.012 0.070 0.495 117.012 -0.097 11.531 117.012 0.094
-16.197 113.594 0.065 0.595 113.594 -0.060 10.703 113.594 -0.098
-15.269 109.997 -0.060 0.760 109.997 -0.004 9.832 109.997 0.095
-14.312 106.292 0.096 0.993 106.292 0.048 8.934 106.292 0.089
-13.345 102.544 -0.055 1.296 102.544 0.075 8.026 102.544 -0.088
-12.384 98.823 0.097 1.672 98.823 0.054 7.125 98.823 0.095
-11.447 95.196 -0.057 2.123 95.196 -0.030 6.246 95.196 0.091
-10.550 91.719 0.071 2.648 91.719 -0.098 5.403 91.719 0.094
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for 3D simulations

electrochemical machining

Research on Electrochemical Machining Process for Fine Finishing of Integral
Impeller with Free-form Surface Blade

ZHAO Jianshe”, WANG Fuyuan®™?, XU Jiawen, LIU Yuijie
(1 College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, China, 210016)
(1 Jiangsu Key Laboratory of Precision and Micro-Manufacturing Technology, Nanjing,China, 210016)
(2 College of Mechanical Engineering, Yancheng Institute of Technology, Yancheng , China ,224051)

Abstract: To solve finishing integral impeller, an electrochemical machining method suitable for free-form surface
blade is proposed. The fractional-step method is firstly adopted to form the passage between the adjacent blades.
Then the shaped-cathode is utilized to finish blade to its requirements on the above basis. The experimental device for
the electrochemical machining of blades is developed. The cathode shape is improved by the motion simulation
software and the flow channel of cathode is analyzed by numerical simulation software during the design, so that the
shape of the cathode and the electrolyte flow rate in the interelectrode meet machining requirements. During the
machining experiment, the motion path of the cathode is optimized to reduce the influence on distribution of
interelectrode gap. The high frequency pulse power is used to reduce the interelectrode gap, improve the blade
machining accuracy in experiments. The experimental results show that, the ECM process for the free-form surface

blade is feasible and the precision of the machined blade in integral impeller is increased obviously.

Key words: integral impeller; electrochemical machining; shaped cathode; path optimization; fine machining
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