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Robust Stability Analysis of Hybrid Magnetic Bearing System
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Abstract

This paper propose the robust stability algorithm for controlling a hybrid magnetic bearing system. The control object
in the magnetic bearing system enables the rotor to rotate without any physical contact by using magnetic force.
Generally, the system dynamics of the magnetic bearing system has severe nonlinearity and uncertainty so that it is
not easy to obtain the control objective. For solving these problems, we propose the fuzzy modelling and robust con-
trol algorithm for hybrind magnetic bearing system. The sufficient conditions for robust controller are obtained in
terms of solutions to linear matrix inequalities (LMIs). Simulation results for HMB are demonstrated to visualize the
feasibility of the proposed method.

Key Words : Hybrid magentic bearing, nonlinearity, linear matrix inequalities (LMIs), robust stability, fuzzy modeling.
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Table 1. Parameters for hybrid magnetic bearing

Parameter Value.
Rotor mass(m) 6.2 kg
Coil speed of rotor(XN,) 5000(r+min ")
Angular momentum 30 L/(N-m-s)
Air gap(4,, 4,) 0.4 so/mm
Bias flux density in air gap 0445 B/T
Area of magnetic pole face(k,,, k,,) 336 A/nm’
Magnetic section area(.s,) 424 An/nm’
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