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Switched Reluctance Contact-Free Linear Actuator
Using Attractive Magnetic Forces

Sang Heon Lec”, Kwang Suk Jung” and Yoon Su Baek™

ABSTRACT

In the development of positioning device for precision manufacturing and measuring, the friction from mechanical

contact causes serious decrease of performance. In this study, we studied about variable reluctance type contact-free

linear actuator to overcome drawbacks from friction. In the view of electromagnetics, we analyzed and derived

theoretical magnetic force equation and designed structure for generating suspension and propulsion force

simultaneously. In the view of dynamics, we derived equation of motion and identified the stability of the system.

Finally, we verified the feasibility of the proposed system.
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Fig. 1 Magnetic elements (a) Electromagnet and iron
core (b) Equivalent magnetic circuit
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Fig. 2 Force characteristics in a electromagnet and iron
core system. (a) Horizontal force (b) Normal force
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Fig. 3 Operating principle (a) Force direction in steady
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Fig. 4 Schematic diagram of proposed system
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Table 1 Main Parameters of the Tested Linear Actuator
Item Value
Pole Area 100 (mm®)
Stator Pole pitch (p) 10 (mm)
Winding 335 (turns)
Pole Area 100 (mm®)
Pole pitch 1(r) 20 (mm)
Pole pitch 2(r,) 50 (mm)
Mover Pole pitch 3(r;3) 70 (mm)
ov Mass of mover 0.46 (Kg)
Moment of inertia 7.58E-4(Ke mz)
7.68E-4(Kg m®)
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e 1.51E-3(Kg m?)
olA FAAY FFHAHE TIH] A
Fig. 5 clAle} Zo] RAA ] FA FHd olF &
EA, y, 28 AR, 33 nAHAY TS 1
3 HAEA KX Y, DE *é_"é vk 7 HF ALY
#AAE 248 ZH(Euler angle)S ©]-&3l vl 3

AW A&y Fo| Frhe
Eol WA 210y Zol +F
et ?

s 7 AR
TR 78 5

Mover

Fig. 5 Free body diagram of mover
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Fig. 9 Experimental results of driving (a) x (b) z (c) roll
(d) yaw
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