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In this research, a proposed 5-DOF controlled maglev actuator was attached
to a conventional machine and a control system for EDM was designed. EDM experiments were carried
out and the experimental results seen that the machining shapes could be adjusted in proportion to
the variation of the motion trajectory of the electrode. In polishing process, to realize the motion

control of a polishing tool in multi DOF directions and the polishing force control by using the
proposed actuator, a hybrid motion/force control system was designed, and the polishing experiments
of the rectangular and trapezoid pattern texture maps were tried using diamond tools. Furthermore,
in laser cutting, to examine the influence of the laser beam eccentricity on cutting process, based
on fluid dynamics, the eccentricity laser cutting process were simulated and verified by cuttin?
experiments. The results show that the appropriate eccentricity can effectively improve the quality
of the laser cutting.
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Fig. 1 Experimental maglev actuator and its spindle
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Fig. 2 Electric discharge machining Fig. 3 Electric discharge machining

with electrode circular motion with electrode square motion
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Fig. 4 Block diagram of polishing control system
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Fig. 5 Rectangular texture and profile of polished mark
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Fig. 6 Trapezoid pattern texture and profile of polished mark
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Fig. 7 Velocity distribution of assist gas
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Tab. 1 Machining results under different eccentricities and cutting speeds
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Tab. 2 Machining results under different eccentricities
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Fig. 8 Relationship between roughness of cut surface and eccentricity
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