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Robust Control of Disturbed Magnetic Bearing Rotor Systems

Ho-Shik Kang*, Ohseop Song’

{ Abstract j

Magnetic bearing has been adopted to support a rotor by electromagnetic force without mechanical contact and lubrication
process. The recent growth of magnetic bearing applications in many industrial fields requires more accurate design of
bearing-rotor system. Due to external forces and uncertainties of magnetic bearing system, the actual performance and stability
may be worse than it is designed. This paper describes the governing equations of rotor magnetic bearing systems and/or
the designing of robust controller via standard H., control problem, The system stability and response characteristics are

studied by simulations and verified with experimental results.
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Fig. 1 Configuration of rotor with displacement
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Fig. 2 Time response of system (Before performance
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Fig. 4 Effect of sensor noise frequency w, on the
disturbance elimination
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Table 1 Parameters of magnetic bearing system

Parameter Value
Mass of rotor(m) 6.7(kg)

0.286(m)
0.0916(kg - m)
0.00325(kg - m)

Length of rotor(L)

Diametral moment inertia(/;)

Polar moment inertia(J,)

Current stiffness(K,) 118.2(N/A)
Position stiffness(X,) 0.236E6(N/m)
DC gain(ks) 0.5(A/V)

Time constant(Tu) 1.65(-3) (sec)
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Fig. 7 Performance of H_ and PID controller
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Fig. 8 Schematic diagram of experimental setup

Fig. 9 Magnetic bearings and rotor shape
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