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A Study on the Prefilter to Protect Overshoot of Active Magnetic Bearing
using Integral Type LQR-design Method
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7‘ Abstract »—

Active magnetic bearing has been adopted to support the rotor by electomagnetic force without mechanical contact
and lubrication process. A property of the control system for magnetic bearing is improved in accordance with making
higher system gain. If the control system has integral part, an excessive overshoot response is shown by making higher
integral gain. Therefore, this paper suggests a PID control system in order to eliminate the overshoot at the first stage
and improve response characteristics to an impact disturbance at the status of levitation. The control gain was obtained
by LQR design method which has the structure of I-PD control system in the state space. The PID control system
containing prefilter has the same structure as the 1-PD control system. Therefore, the PID control system adopted
is able to be tuned by LQR design method. Finally, this paper shows the effect of the prefilter on the active magnetic

bearing system through response experiments for levitation responses.
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Fig. 1 Schematic of electromagnet and rotor
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Fig. 2 Rigid body on two active magnetic bearings
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Fig. 5 Simulation about levitation of AMB
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Table 1 Parameters of Active magnetic bearing system

Pararmeters value
Air gap, g,{mm] 0.3
Pole area, A[m’] 0.00035
Number of turn, NV 110
Angle of pole, 6[°] 225
Mass of rotor, m[kg] 5.774
Mass moment of inertia, J;[kg/mz] 0.0737
Polar moment of inertia, Jp[kg/mz] 0.0017
Current stifthess, &, [N/A] 66.87
Position stiffness, & [N/m] 134460
Amplifier gain, k [A/V] 2
Sensor gain, & [V/m] 9068
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