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A Driving Algorithm for a Switched Reluctance type Contact-Free Linear
Stage

Sang Heon Lee"

ABSTRACT

Recently in the field of precision positioning device, the contact-free stages are gaining focuses with their
outstanding performances by eliminating mechanical frictions. This paper presents the driving algorithm for contact-free
linear stage based on switched reluctance principle. The proposed driving algorithm has a similar structure of that of
switched reluctance motor but this study has its own originality in terms of reducing the normal forces and force ripple at
the same time. The simulation and experiment are executed to verify the proposed algorithm.
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Fig. 1 Schematic of the contact-free linear actuator
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Fig. 4 Block diagram of the closed-loop control system
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Fig. 5 Schematic switching principle
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Table 1 Initial values and optimized results

Initial spec. | Optimized spec.
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Control force
(o) o
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Coil turns 335
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Fig. 7 Side view of the contact-free linear actuator with
the inclined mover
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APPENDIX. Driving algorithm for one period

Forward Backward
-
' a” 1+ (m{{x]z, -n))
0<x<r/6 Fy = cfs o
F; = Cf; (1 - 1+e(m(|xlr,-n)))
R i—
- 1+ e(m(lx—loh-n»
7/6<x<t/3 1 Fo=df'
F =cf'|1 S
y =o' 1- 1+e(m(|x—10|1,—n))
t/3<x<1/2 Fy=cf', ,
_ <f,
¢ 1+e(m(|x—10|t,-n))
, 1
F =cf, (l PRI ) )
7/2<x<27/3 , Fy=cfy'
- A
e 1_+_e(m(|x—20|f‘-n))
F =cf L
, . =df, FW
2r/3<x<57/6 Fo=cf’ ,
R /—
- 1+e(m(|x—20|r,—n))
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