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Design and Application of Magnetic Damper for Reducing Rotor Vibration
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Abstract

In this study, active control magnetic actuator for reducing vibration of rotor system is performed.
Identification, modeling, simulation, control system design, and evaluation of active magnetic damper system
have been researched. Power amplifier modeling, connected magnetic actuator and augmented by system
identification, is included to establish a magnetic damper simulation which provides close performance
correspondence to the physical plant. A magnetic actuator, digital controller using DSP(Digital Signal
Processor), and bipolar operational power supply/amplifiers are developed to show the effectiveness of

reducing rotor vibration.

Also the curve fitting procedure to obtain the transfer function of frequency

dependent components is developed. Two kinds of test are executed as sliding and oil bearing. Results
presented in this paper will provide a well-defined technical parameters in designing magnetic damper system

for the proposed rotor.
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Fig. 5 Comparison of transfer function between magnetic
amplifier and curve fit for upper magnetic damper
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Table 3 Transfer function of amplifier

Amplifier M| N a, b,

a, = -5.85e-6 b, =4.13¢-8
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Fig. 11 Orbit plot of Rotor-Damper system at 1700 rpm
supported by oil bearing
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Fig. 13 Experimental setup for oiless bearing test
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Fig. 14 Experimental setup for oil bearing test
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