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A Study on the Tdentification and Robust Control
of Flexible Rotor Supported by Magnetic Bearing

H. I. Ahn, S. Jeon(Graduate student, S¢hool of Aero. & Mech., SNU}, and D. C. Han({School of Aero. & Mech.,

SNU)

ABSTRACT

The magnctic bearing systems are intrinsically unstable, and need the feedback conlro] of electromagneuc forces with

measured displacements So the controller design plays an important role 1 constructing high performance magnetic bearing

system In case of magnetic beaing systems, the order ol identiiied model is high because of unknown dynamics included in

closed loop systems - such as sensor dynamics, actuator dynamics - and non-linearity of magnetic bearings iself In this

paper the idenlilication and robust control af flexible rator supported by magnetic beaning are discussed We measure and

idenufy overall system that contains not only flexible rotor model but also magnebic beanng and time delay.  The structured

and unstructured uncertaunties are modeled that cover variations of natural frequencies, uncertainties 1n sensor and acluator
gains and unmodeled dynamics. And desired performances are specified with several weighting functions, Using augmented
system that includes identified model, uncertainties, and welghting functions, p-synthesis is applied to flexable rotor
lsuppcned with magnetc bearing. The fexible rotor was spin up over the first flexible crtical speed.
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Fig 6 Closed-loop system
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Fig. 9 a) Flexible B rotor system by Mb and rotor Unit
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