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Driving Algorithm for Contact-free Linear Actuator

S. H. Lee (Mech. Eng. Dept. YSU), Y. S. Baek (School of Mech. Eng., YSU)

ABSTRACT

Recently in the field of precision positioning device, the contact-free actuators are gaining focuses with their outstanding

performances by eliminating mechanical frictions. This paper is about the driving algorithm for contact-free linear actuator.

The proposed driving algorithm has similar structure of drives of switched reluctance motor and reduces the normal forces

and force ripple. The simulation and experiment are executed to verify the proposed method.
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EM for suspension
Sensor target

Lascr sensor (x)

EM for propulsion
Gap sensor (op mode)
Steel plate for suspension

Fig. 1 Schematic diagram of the contact-free linear
actuator
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Fig. 2 Operating principle of the contact-free linear

actuator
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For () <x<2.5e-3:
Ph.a=cfx/2-cfx/2 Xsin( 1/p Xx)
Ph.b=0
Ph.c=cfx/2 Xsin( & /p Xx)

For 2.5e-3 <x<5e-3:
Ph.a=cfx/2-cfx/2 Xsin( 1/p Xx)
Ph.b=0
Ph.c=cfx/2 Xsin( x/p Xx)

For 5e-3 <x<lle-3:

Ph.c=cfx/2
Ph.a=0
Ph.b=0

For 10e-3 <x<]2e-3:

Ph.c=cfx/2-cfx/2 Xsin( x/p X(x-p));
Ph.b=cfx/2 Xsin( &/p X(x-p))
Ph.a=0
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Fig. 3 Control forces of each phase w.r.t. x displacement
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Fig. 4 Photograph of experimental setup using LM guide
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Fig. 5 Block diagram of the closed-loop control system
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Fig. 6 Experimental results (a) displacement (b) normal
force (c) control forces
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