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H, Control of Magnetic Bearing—Rotor System

: LMI-based approaches

(°Chung-Nam Park”, Oh-Seop Song™, Ho-Shik Kang®)

ABSTRACT

Nonlinear dynamic equation of a 4-axis rigid rotor supported by two an-isotropic magnetic
bearings is derived via Hamilton’s principle. It is transformed to a state-space form for the
standard H. control problem. we present a robust H. control design methods of continuous and

discrete LMI-based approaches and improve performance using loopshaping.
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Fig. 1 Configuration of a rotor & magnetic bearings
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Fig. 10 Displacement responses of Systems with noise
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Table 1 Parameters of magnetic bearing-rotor system

; Parameters Value
N Mass of rotor ( ) 67 (kg)
2l Diametral mass moment of inertia ( 7,)| 00816 (kg - m)
o : T Polar mass moment of inertia ( J,) [0.003246 (kg - m)
T ® s o) R Location of bearing #1, #2 (I;, &) | 0146 (m)
Fig. 13 Control input responses with noise Current stiffness (K, Kig) 11820 (N/A)
Current stiffness ( Ky, Kiyp) 12660 (INVA) )
£ ~ Position stiffness (K, K) | 02386 (N/m)
i B Position stiffness ( Ky, Kyo) | 028565 (N/m)
T, e DC gain (K,,) 05 (A/V)
2T = Time constant ( T,,) 1.60E(-3) (Sec)
00 1 O S T T B Sarrpling Time ( 7) 0. (mSec)
: AR N e e 7. A2
(a) (1) HMChen and M.S.Darlow, "Magnetic Bearing With
_ Rotating Force Control,” Transactions o the ASME, J.
% - d Tribology, Vol. 110, Jan, pp. 100-105, 1988
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