gBUFe A A 188 A1l 5 (2001 114
Journal of the Korean Society of Precision Engineering, Vol. 18, No. 11, November 2001.

m— ov—
e —

Quantitative Feedback Theory & O| & &l
HZ A

ojqed ", ol@E", AIu™

ofr

& A7|H| o H 2

A Study for Application of Active Magnetic Bearing using Quantitative
Feedback Theory

Kwan yeol Lee*, Hyeong Bok Yi** and Young Bae Kim***
ABSTRACT

Most of rotating machineries supported by contact bearing accompany lowering efficiency, vibration and wear.
Moreover, because of vibration, which is occurred in rotating shaft, they have the limits of driving speed and precision.
The rotor system has parametric variations or external disturbances such as mass unbalance variations in long operation.
Therefore, it is necessary to research about magnetic bearing, which is able to support the shaft without mechanical
contact and to control rotor vibration without being affected by external disturbances or parametric changes. Magnetic
bearing system in the paper is composed of position sensor, digital controller, actuating amplifier and electromagnet.
This paper applied the robust control method using quantitative feedback theory (QFT) to control the magnetic bearing.
It also proposed design skill of optimal controller, in case the system has structured uncertainty, unstructured uncertainty
and disturbance. Reduction of vibration is verified at critical rotating speed even external disturbance exists. Unbalance
response, a serious problem in rotating machinery, is improved by magnetic bearing using QFT algorithm.
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7|54 c : Clearance of magnetic pole and shaft
K, : Position Stiffness i : Bias current passing through coil
K i a, : Geometric factor
i : Current Stiffness Vg Voltage applied to the non-inverting input
re)

N : Turns of coil terminal

V, : Supplied voltage
y7 : Permeability

R; : Input resistors
A, :Area of section

K;  :Feedback resistors
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Fig. 3 OP Amplifier Circuit

Table 1 Amplifier and magnetic damper characteristics
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