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Dynamic Performance Design and Optimization of
Electrochemical Machining Robot

CHEN Yuanlong, JIANG Lijun, WEN Xinyu, WANYAN Shaoqi, ZHOU Jiarui
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Due to the large workspace, flexible posture, high configurability and low cost, industrial robots
are widely used in various fields such as transportation, assembly, spraying, welding, etc. Because of the low
precision of robot end track and the large fluctuation at low speed, it is rarely used in the field of
electrochemical machining. According to the characteristics of low speed and high trajectory accuracy of
electrochemical machining, a quadrant method is proposed to set the working area of the electrochemical
machining robot and the dynamic optimization function of the electrochemical machining robot is establisbed.
The third-generation non-dominated genetic algorithm NSGA-IIl is used to solve the optimal Pareto solution
set of each design parameter. The dynamic performance test is carried out through simulation and experiment.
The results show that within the set working area, the straight track accuracy of the electrochemical
machining robot can reach 0.073 mm, the arc trajectory accuracy can reach 0.145 mm, and the trajectory
accuracy under low-speed conditions is nearly 10 times higher than that of traditional industrial robots.

Key words: electrochemical machining; robot; dynamic performance; track accuracy
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Table 2 Selected pareto solution set

No. f/(kg'm®) f/(kgm®) f/(kg'm®) [/mm  L/mm [/mm A/mm’> A,/mm® A,/mm’® i i i
0 4.346 1.452 7.894 200 450 500 5 000 4 000 3 000 800 800 600
1 3.635 1.648 5.432 195.28  455.82  438.92 4865.94 3798.29 2865.76 890 883 752
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5 2.449 1.519 4.953 175.39  432.78  391.53 4000.27 2908.94 2256.83 1672 1661 1428
6 2.583 1.646 5.911 176.30  436.28  409.76  3997.11 3097.11 2581.27 1496 1683 1539
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Table 3 Error calibration results of electrochemical machining robot

Joint a/(%) 6/(%) a/mm //mm B/C)
Joint 1 0.000 90.00 430.00 179.563 0.000
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Joint 3 1.070 90.00 0.00 160.233 0.208
Joint 4 179.734 90.00 431.65 0.000 0.000
Joint 5 180.445 90.00 0.00 0.000 0.000
Joint 6 0.000 0.00 116.00 0.000 0.000
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