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Sliding Mode Control for an Active Magnetic Bearing System
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This paper describes an application of sliding mode control to an active magnetic bearing (AMB})
system. A sliding mode control is robust to model uncertainties and external disturbances. To
ensure the authority of sliding mode control, model parameter uncertainties caused from
linearization of electro-magnetic attractive force are analyzed and a domain of parameter
uncertainties in which reachability to sliding surface is guaranteed is derived. The validity of the
analysis is illustrated along with some simulation examples.
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HEd &3t A gy Axrige] o #
I, =bias current 38 R YAA AXFER nigde] gln £8o) Z
J=moment of inertia of the shaft 8 glow, &9 FEAE €4 ¥AE + de
K;, K, = current stiffness and position stiffness T ¥ AHE A3 I 3 Mgzt E4A4

K;,K,=nominal value of K;and X, sta g Alojel] o3 ¢HF Syt 5 on, uletA
AK; , AK, =linearized error of K;and K, FE7 EFsa, vge] ®el =x @xe] Uk
m = mass of the shaft SEA7IHAZ A AAE A FE A
Smax = DOTM Of |BMB'1" Pyie] HEHT glon), B3 Sigel} A B
u(¢) =linear input of sliding mode control Hga4del gl AS A9 mded @A gol A
u,,(t) =nonlinear input of sliding mode control 3 Aol BEAS B2AE & d¥ &Efold E=A|
y = vertical movement of the shaft oj7} Wol H&=H: Yot FEAI|HAHA Y
¥, =nominal air gap FEo|YRE Aojg 4% v %o Hud
Ay = conical movement of the shaft vl gJou}, £Ee|PRE Ao HES T =2
o =sliding surface WA wE 7 did 24 2R BaHA
o =magnitude of nonlinear control input 23 vk B d7dAE BEA7IHAE AN &
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1. HE WE 2Ae A% B dArge) Yt o



December 2008 / 83

Aol &8 HAE AASAS Y Ao i
e NEYel el o8 HFakaurt

2. SSX7IHY

dE FEAAIIHARAE
HA 5-AFEE TEIE
g3 F0E A2

o dek a3 35 44
e %7 Boz 74
Zhs}r;}

%O oo :]1
f?_

E
o,

q,..
2, OEE
ol
1 r_{o
olt
ol

2
o
L.
P
D
Y
S
o
o ol

o -Ju
>,
o
S
¥
o
Hr
b
rir
for o o>

S o

g

A
i o N flo

o
lo
b
1R
-S&L“
gﬁ
2
o ok Jo o

- tlo

Ho
7
o
U jo 2 o¥

ot R

=
o
. B
-4
oft
£
4
ol e
g :g:
o B
T
X,
I o o
e
(3]

—!‘L
L
-ﬂ
;g
&
r$$£
N
X
|
|
o P E

ol L
2L
N,

2
o
£
_}{}1!
1o ot

M?u wgg =43
2 34 713 dgBAEd
A2 Mg AxoH S,
s gsue daey g, &
BT L % Zold) MW e

[
L
. )
ofy
e
2 Jo
i) o i .
oo 2

Left AMB

Right AMB

0 7

Fig. 2 Vertical plane motion of active magnetic bearing
system
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