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Design and Application of Magnetic Damper for Reducing Rotot
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ABSTRACT

Most turbo machines, which operate at high speeds, such as gas turbines, jet engines, pumps, and compressors are prone
to perturbing vibrations. The best vibration control method for rotors is to eliminate destabilizing factors. Careful balancing,
application of "more stable" oil-lubricated bearing, such as tilting pad bearings or use of anti-swirl devices in seals, are
examples of passive vibration control methods. The use of magnetic bearing is an active control method. An obvious
advantage of active control is that it provides damping (or modifies system stiffness or other parameters) only when there is a
need for that, i.e., in emergency states, while not affecting the rotor normal operational conditions. Moreover, active control
methods provide exact position control through on-line control. In this study, a magnetic actuator, digital controller using DSP,
and bipolar operational power supply/amplifiers were developed to show the effectiveness of reducing rotor vibration. Also the
curve fitting procedure to obtain the transfer function of frequency dependent components was developed. Results presented

in this dissertation will provide a well-defined technical parameters in designing magnetic damper system
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Fig. 2. Comparison of the Curve Fit and Measured Frequency
Response Functions for Power Amplifier equipped with
magnetic damper (-—: measured fif, -: estimated frf)
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Fig. 3. Block diagram of rotor active control system.
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Fig. 6. Cascade plot of experimental rotor system, non control
(a), controlled(b)
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Fig. 7. Orbit of experimental rotor system, non control (a),
controlled(b).
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