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Self-Sensing Magnetic Suspension System using an LC Resonant Circuit
with a Positive Position Feedback Controller
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(Chang Hwan Choi and Kyi Hwan Park)

Abstract : A self-sensing magnetic suspension system utilizing a L.C resonant circuit is proposed by using the
characteristic that the inductance of the magnetic system is varied with respect to the air gap displacement. An
external capacitor is added into the electric system to make the levitation system be statically stable system,
which much relieves the control effort required to stabilize the magnetic suspension system of having an intrinsic
unstable nature. For the realization of the self-sensing magnetically levitated system, an amplitude modulation /
demodulation method is used with a positive position feedback controller. Experimental results are presented to

validate the proposed method.

Keywords : magnetic suspension, LC resonant circuit, self-sensing, positive position feeedback controller

I A2

7] AMz="A Al2Ee iR Az FPoht AHHY
gty BoF e YA AL 24% e AR IA
olv} 5EAY) Wold T uiEEF &% 7197t 87

= HEo go] AEHI Uk BVQ&—' 5 7179
A$ vEd 5oz gk HAle WAle] Hm @ Aol
oo AxEe FUEE A PIAE F A AA
o] Atk e 7|EY HHEFA FREL 7HE HelA
AA™EE ZHX] F3ly]) W o] A&l ozgol UM
o B dAFdAe 7HFe AA Z2AAHL 9L she
AA A2 HAsElY J1E AAHEE JMAE A
AzAd A 2" FEsH

A7) Alz="e AE duvz WE et 1 53
HE o)g3le V]|Ee WY - £ AXE YA F F
A A2EE AT § g AV ALHE J27) -7

7b A4S e Alador B AL Ay A|2E
JdeElAE WHd wE #HEle b JdYgEsz B
AJek. 2HEZ e wEt R z2& AF i7l
7} WEHA HEZ PHE HAE 4T & Utk

71&9] 2}7] ZA(self-sensing) e A9 ZA A
7Rz ok 4 Atk A HAlE Kaplan 5°l[11[2] A
¢+t LCREZ 328 o] &% MFZ Ao #jolct &
7] Az"e] 7hE QlgEAe R E2dxMz FAAHES
Ax"e] TR Fu4rt d@eld ual WA =Hed g
29 o7 Fu&rt o] FZ Fap Bty F A5 A7
e Bdge B4 24 "otk 289BE AY] A=F
< HFE Ao glo) A wE & Aok Ly o]
AAZ HE37)de oEE dFe] Ak F WA= Vi-

HAydAt 01998, 7. 20, FHLE ¢ 1999. 6. 15.
A2, % FFgEr)ed 78T Egy

3
Table

L 71&9 &AA &7 e Bl
1. Comparison of the conventional self-sen
sing mechanisms.

AR &4
el

:TL

oft
e
fote

3

v

re=y

ANl
7

Mg

A2 Yol 29 #8L

7H.

[31141[5]

- B2

Q)
=
Ao

TFE7F B2

PWM

e

(61171

PWM Ao}
A3z ZRE

PWM
Az

27 olSo| FEuldl we}
Wetn 239 728 713,

e
7h ] o]
A3 ERH

PWM
Az

299 728 4 1%
A7 27 Ga

cher S| [3][41[5] A

#7194

of 31}e]

283}7)

Okada &<
lation) Ao

B9 Nxdel 2

Al&Eo| A BEE] of

SRR

Rl

ok3k BEI)Z o8

Y T

23
)

S ulglog H
He

z-lJrSL‘

3
T

AT QY. spREre

[617] 23] PWM(Pulse Width Modu-
NERRE WA
Azel FEEG YAY AT A9 AEsh
s Hma 4Y BAZ Qo Aol FHoE

=43 PEe AR

3] FElnZ} BrustAl #HaA zﬂui A Algle]

ASA WEE 54 A BT ¥ 1e A2 A
=44

Mo 389 592 uel £ A



788

C
. Yok r‘ C
k2 V,sinat R
=N
LEN Visint L
L—‘** T ]
l ¥ Levitated object
v f;
mg
@ ®
3 1. (a) A7) B4 A2d"e 7PAE, (b) LRC

3= x2d
Fig. 1. (a) Schematic diagram of the magnetic
levitation system, (b) LRC circuit model.
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Table 2. Specification of levitation system.
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