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ABSTRACT

In this study, the equations of motion of a rigid rotor supported by magnetic bearings are derived
via Hamilton's principle, and transformed to a state-space form for control purpose. The optimal

motion control of rotor magnetic bearing system based on the LQR(linear quadratic regulator) theory

is addressed. New schemes related to the selection of the state weighting matrix Q and the control

weighting matrix R involved in the quadratic functional to be minimized are proposed. And the

robust control of the system with an LMI(linear matrix inequality) based H.,,

theory is dealt with in

this paper. Loop shapings of TFM(transfer function matrix) are used to increase the performance of

control capability of the system. The control abilities of LQR and H, controller are compared by

simulation and experimental tests and show that the capability of H, controller is superior to that of

LQR.
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Table 1 Parameters of magnetic bearing system

Parameter Value
Mass of rotor (m) 6.7kg
Length of rotor (L) 0.286 m
Diametral moment inertia (/,) 0.0916 kg m
Polar moment inertia (/,) 0.00325 kg-m
Current stiffness (K,,) 118.2 (N/A)
Position stiffness (K,) 0.236E6 (N/m)
DC gain (K,) 05 (A/V)
Time constant (z,) L6E(-3)(s)
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LQR
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Time (ms)

Fig.6 Time responses of H, vs. LQR control
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