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Abstract

This paper deals with an H,, DIA control of Magnetic Bearings considering unbalance vibration of rotor.

We derive the two types of magnetic bearing models. First, we expressed the neglected phenomenon due to various
assumptions as the disturbance given to the system, then, the mathematical model was derived considering that.
Second, magnetic bearings have some hard control problems including the gyroscopic precession and unbalance
vibration yielding from a rotational dynamical standpoint. For these reasons, we regarded the unbalance vibration
of rotor as the periodic disturbance and consider the periodic disturbance caused by unbalance of rotor, which
synchronized with rotational frequency. Then, the mathematical model considering the gyroscopic precession and
unbalance vibration could be derived.

Two types of control system design were performed for these mathematical models, and evaluated the controllers
to carry out the control experiments. First, for the mathematical model considering the system disturbances, we
constructed the generalized plant introduced the frequency weighting functions characterized the system distur-
bances and the weight parameters for state variables and control inputs. Consequently, we can design the Ho, DIA
controllers on frequency domain using frequency weighting functions, and can achieve the desired time responses
using weight parameters for state variables and control inputs. Therefore, H,, DIA controllers were designed
using above generalized plant. The experimental results showed the effectiveness of H, DIA control system design
methodology.

Second, for the mathematical model considering the unbalance vibration, we reconstructed the generalized plant
can be suppressed the unbalance vibration to introduce another frequency weighting function for periodic distur-
bance. We can get the controllers possessed some peaks at specified frequency by selecting the weighting functions
which have a peak at specified frequency. Such controllers could be shown a good attenuation property of unbalance
vibration at specified frequency. Therefore, this proposed methodology could be designed the controllers satisfied
the DIA condition while it has the ability to attenuate periodic disturbance via rotor unbalance. The experimental
results showed that the proposed robust control approach provides the better attenuating property of unbalance
vibration and transient property. _

Finally, we proposed the control system design methodology which can be achieved both a better transient and
attenuating property of unbalance vibration of rotor by using H, DIA control considering the unbalance vibration,

then, illustrated the effectiveness of this proposed method by some control experiments.
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