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Positioning of the high precision linear motion system
based on the voice coil actuator
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Abstract

The voice coil actuator uses the Lorentz force between the magnetic field of the permanent magnets and the

electromagnets to the motions and positioning. The small size, light weight and fast dynamic response of the these

type actuators lead to admit them in the micro-positioning apparatus of the micro-machining systems. In this paper,

the linear motion voice coil actuator is developed for the driving and positioning the rotating electrode of the electric

discharge machine (EDM). The analyzed and measured results for the actuator are compared and discussed.
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Fig. 1 Force acting on a current-carrying conductor
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F: force vector

i : current vector

B : magnetic flux density vector

! : conductor length in the magnetic field
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Fig, 2 Configurations of the Voice Coil Actuator
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Fig. 3 The dynamic model of voice coil actuator
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Fig. 4 The flux paths of the permanent magnets
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H_ :field intensity of magnet

m

B, : flux density of magnet

m

B, :residual flux density

u, :relative permeability of the material
u, :relative permeability of the air
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Fig. 7 Step response of the PID controlled voice coil actuator
(SIMULINK)
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Fig, 9 Reapeatability of the linear positioning system with voice
coil actuators
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