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Research on Search Algorithm of Electrode Motion Trajectory of Electric Discharge Machining
for Complex Cavity-Type Parts

LIU Yuting, LIU Jianyong, LUO Xueke, LI Dianxin, ZHANG Huijie, KOU Pengyuan
(Beijing Institute of Petrochemical Technology, Beijing 102617, China)

[ABSTRACT] To solve the difficult problem of non-interference movement path planning of electrodes of complex
cavity-type parts in electric discharge machining (EDM), an electrode movement trajectory search algorithm is proposed.
The algorithm is based on the non-uniform rational B-splines (NURBS) parametric curve surface method, which is used
to fit the blade profile and establish the accurate mathematical model of the blade. The method of calculating the runner
centerline is given, and the trajectory search algorithm is proposed based on the expression of the runner centerline. A
special computer aided manufacturing (CAM) system for multi-axis linkage EDM machining of complex cavity parts was
developed using the proposed algorithm. The electrode movement path planning and non-interference machining process
simulation of 4-axis, 5-axis and 6-axis complex cavity-type parts are carried out, and the machining experiment of the
integral turbine disc with blade crown is conducted. The results show that the machining accuracy of the blade shape is
less than 0.03 mm, and the total time is 249.3 h, which satisfies the index requirements of the closed integral blisk parts.
Experiments show that the algorithm can quickly search for the motion trajectory of non-interference electrode, effectively
avoid electrode interference, thereby improving the efficiency of trajectory search, and strong adaptability to working
conditions, which can be used to search for trajectories of electrode motion of complex cavity-type parts such as impellers
and blisks under various working conditions of 4—6 axes.
Keywords: Complex cavity-type parts; Electric discharge machining; Motion path search; Non-uniform rational B-spline
curve; Runner centerline
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Fig.2 Schematic diagram of electrode splitting
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Table 4 CAM system trajectory search parameters
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Fig.7 CAM system trajectory search interface
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Fig.8 Simulation of machining process of workpieces with different

axes in CAM system
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Table 5 Electrode processing parameters
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Fig.9 Experimental equipment and experimental process
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Fig.10 Analysis of machining results
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