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A high-speed, high-precision, long-stroke magnetic drive actuator for electrical dis
charge machining

ZHANG, XIAOYOU
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In this research, a three degrees of freedom controlled, wide-bandwidth, high-prec
ision, long-stroke magnetic drive actuator was designed and fabricated. The actuator can be attached to co
nventional electrical discharge machines to realize a high-speed and high-accuracy EDM. The actuator prima
rily consists of thrust and radial magnetic bearings, thrust and radial air bearings and a magnetic coupli
ng mechanism. By using the thrust and radial magnetic bearings, the translational motions of the spindle c
an be controlled.

The positioning performance of the actuator was evaluated by experiments. The magnetic drive actuator poss
esses a positioning resolution of the order of micrometer, a positioning stroke of 2mm, and the bandwidths
greater than 100Hz in the thrust direction, greater than 50Hz in the radial directions. Moreover, the dev
eloped actuator was attached to an electrical discharge machine, and the EDM control system for machining
the holes was examined.
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Fig. 1 Configuration of magnetic drive actuator
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Fig. 2 Relationship between electromagnetic

force and current
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Fig. 3 Experimental magnetic drive actuator
and its spindle
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Fig. 4 Block diagram of actuator control system in Z direction
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Table 1 Decided parameters of motion controller
and PI compensator
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Fig. 5 Positioning performance of actuator
in Z direction.
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Fig. 7 Block diagram of EDM control system
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