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A Study on the Magnetic Suspension Type Linear Actuator for a Non-contact
Surface Actuator
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Abstract

With the development of micro-technology, the demand for micro actuator is increasing. But, it is difficult
to achieve high resolution and long travel range simultaneously with the conventional actuators. So, the non-
contact surface actuator was proposed. This actuator can realize high dynamic range and the planar motion
without complex cross-axis linear slides. This paper describes a magnetically suspended linear actuator for
developing a non-contact surface actuator. The operating principle and the structure of the proposed linear
actuator are similar to switched reluctance motor, but the proposed linear actuator utilizes normal force and
propulsion force simultaneously. With this characteristic, the system can be simpler than other non-contact
surface actuator.
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Fig. 1 Schematic diagram of proposed model
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Fig. 5 (a) Normal force( f, ), and (b) propulsive

force( f,) w.r.t. xand z position.
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Table 1 The simulation parameters.

Item Symbol Value

Pole width Wi 10 (mmy)

Stator Pole thickness L 10 (mm)
Pole pitch r 10 (mm)

Winding N 335 (turns)

Pole width i 10 (mm)

Pole thickness L 10 (mm)

Pole pitch 1 N 20 (mm)

Mover Pole pitch 2 n 50(mm)
Pole height Iy, 20(mm)

Mass of mover m 0.24(Kg)

Moment of Inertia I, 3.9E-4(Kg m?)
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Fig. 7 Simulation results of the desired position
(a) input currents, and (b) position response.
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Fig. 8 Simulation results of the desired position
(a) input currents, and (b) position response.
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