CIRTEIAINY] 2004 FHUEE =2E pp.457~462

SEA oY Alzulel Alolr] AA 9 BE AE B4

Controller Design and Imbalance Vibration Analysis in Active Magnetic Bearing System

Kang jong-gyu*, Shin woo-cheol’, Jun-hee Hong™

JI Abstract lr

Active magnetic bearings (AMB's) have become practical in many industrial fields and numbers of studies for magnetic
bearing systems have been reported. However, AMB systems are open-loop unstable and thus require feedback control
for robust stabilization and performance. In this paper, first, a rotation of the rotor around the inertial axis is considered
and a rigorous modeling of a magnetic bearing system in which the rotation of the rotor is on its axis of inertia is developed.
Next, to stabilize the AMB system a PID controller is used and experimentally analyze its rotational response.
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Fig. 1. Radial Magnetic Bearing
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Fig. 2 Geometry of eletromagnet and rotor
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Fig. 3 Coordinates of rotor

Fig. 4= ol ZAl0]) TS thehe] chg 43} 2ok

ar=qcté 3)

471A,

qu[xR Yr 0R ¢’R]
ecos(wt+x)
é-__l

esin(wt+x)
roos(wi+A)
rsin{wt+A)
K, A = 27|3t (initial value)

0 = &9 JUEE

Ze= A7ldolEe] FAEol, AME HWHAAE of

2(Zp)ol T 71518 &(Zr) AtolQ] WBFE FA3N=

- 458 -



Fig. 4 Relation between coordinates
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Fig. 5 Block diagram of AMB system
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Fig. 6 Simplified model block diagram
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Table 1 Specification of AMB system

Air gap, go[mm] 05
Pole area, A[m’) 0.00035
Number of turn, N 110
Angle of pole, 0[° ] 22.5
Mass of rotor, m{kg] 5.774
Mass moment of inertia, Ji[kg/m’] 0.0737
Polar moment of inertia, J;[kg/m’] 0.0017
Current stiffness, Ki[N/A] 66.87
Position stiffness, Kq[N/m] 134460
Amplifier gain, Kamp[A/V] 2
Sensor gain, KJV/m] 8610
Time constant of controller, T4 0.000032
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Fig. 6 Stability region of AMB
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Fig. 7 Step response of AMB
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Fig. 9 Rotational response at 1500rpm
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Fig. 10 Rotational response at 3000rpm
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