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NITISAK NUMANOY : CONTROL SYSTEM DESIGN OF ACTIVE
MAGNETIC BEARING AND ITS APPLICATION. THESIS ADVISOR :

ASSOC. PROF. JIRAPHON SRISERTPHOL, Ph.D., 120 PP,

ACTIVE MAGNETIC BEARING/ DECOUPLING SYSTEM/

DECOUPLING CONTROL/ PID WITH HDC CONTROLLER

Active magnetic bearing systems (AMBSs) possess several advantages over
conventional bearing, such as operation with no mechanical wear, low friction, less
maintenance, and the absence of pollution by lubrication. However, the costs of
purchase are several times higher compared with conventional bearings, and the open
loop of an AMBS is an instability and nonlinearity. Further, the motions of rotor-
AMBS are coupled from the translation and rotation of the geometric center of the
rotor. The objective of this research is to design, build and test an overhung rotor
supported by the radial AMBS. The pole polarization sequence of a radial AMBS on
the order of 8 pole was designed for 1 millimeter of air-gap. The calibration results
have been used to identify the linearization from which a load capacity of up to 198 N
can be produced. An experimental test was conducted on the response to run under
rotating speed 60 Hz (3,600 RPM), using a frequency response function (FRF)
approach and a description of the overhung rotor from modal testing, finite element
analysis model with genetic algorithm (FEM-GA) and waterfall diagrams. The
decoupling control system was achieved using the relative geometry and phenomenon
of an overhung rotor, which has been used to design a PID controller and harmonic
disturbance compensator (HDC). The experimental results can be removed the

harmonic disturbance excitation of the shaft orbit using compensation signals from



decoupling control. In case of the resonance frequencies, the average vibration of the
displacements was achieved a reduction of about 60-83%, and the behaviors of
overhung rotor supported by a radial AMBS symptoms were investigated by the
orbital patterns and operating deflection shapes (ODSs) under the real operating

system.
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