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of MIMO Magnetic Bearing Rigid Rotor
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Abstract

The magnetic bearing systems are intrinsically unstable. and need the feedback control of electromagnetic
forces with measured displacements. So the controller design plays an important role in constructing high
performance magnetic bearing system. In case of magnetic bearing systems. the order of identitied model is

high because of unknown dynamics included in closed loop systems - such as sensor dynamics. actuator

dynamics - and non-linearity of magnetic bearings itself.

“Identification for control” — joint optimization of

system identification and controller design - is proposed to get the limited-order model which is suited for the
design of high-performance controller. We applied the joint identification/controller design scheme to MIMO
rigid rotor system supported by magnetic bearings. First, we designed controller of a nonlinear simulation
model of MIMO magnetic bearing system with this scheme and proved its feasibility. Then, we performed
experiments on MIMO rigid rotor system supported by magnetic bearings, and the performance of closed-

loop system is improved gradually during the iteration.
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Table 1. Eigenvalue of identified system matrix A

1 A 3 4®

eigenvalue | eigenvalue | eigenvalue | eigenvalue
Nominal 627.68 | -627.58 493.05 -493.05
1* step 649.27 | -737.29 550.50 -608.09
2™ step 648.83 | -791.93 552.66 -633.86
3" step 648.83 | -791.93 552.63 -633.87
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Table 3. Eigenvalue of identified system matrix A

¥ 2™ 3¢ 4"

eigenvalue | eigenvalue | eigenvalue | eigenvalue
Nominal 627.68 | -627.58 493.05 -493.05
I* step 629.12 | -618.82 559.66 -565.99
2™ step 612.84 | -588.46 533.88 -544.18
5" step 613.82 | -588.07 | 541.99 -533.62
8" step 616.58 | -587.55 535.76 -537.47
10" step 61590 {-592.75 534.38 -533.95

Table 4. The cost function value (Experiment)

Nominal | *step | 2step | 5" step | 8%step | 10® step

Jeo 1933|728 726 | 724 |724 |722

JY 1.25 0.813 | 0.591 | 0.544 | 0.551 | 0.539
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