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In chapter 1, firstly, the background and purpose of this study are described. Oil film bearings have
been used for the support of rotors in large rotational machineries. They have high load capacity and large
damping, however, the self-excited vibration occurs at a high speed or under long-term use. Therefore, the
research purpose is to realize the suppression of self-excited vibration and stability diagnosis using the
electro-magnetic force.

In chapter 2, two methods are proposed. The first one is the suppression method of the self-excited
vibration by eliminating the cross-coupled stiffness force. The other is the estimation method of the onset
rotational speed as a stability diagnosis. Both methods were experimentally evaluated using test rigs
having electro-magnetic actuator and oil film bearings. The vibrational amplitude decreased to
approximately 100 pum at higher speeds than the onset one, and the onset speed was predicted with a
percentage error of 6%.

In chapter 3, a bearingless motor is proposed to be applied to the rotor-oil film bearing system to
suppress the self-excited vibration. The bearingless motor has two functions: radial electro-magnetic
actuator and motor, therefore, it enables to realize a compact, stable, and high-speed rotor-oil film bearing
system. The prototype test rig, which has two oil film bearings and the consequent-pole-type bearingless
motor, realized the elimination of the self-excited vibration and the small vibrational amplitude of 30 um
at the all operational-speed range, up to 80 rps.

In chapter 4, a novel method for measuring frequency response functions and for identifying
eigenvalues is proposed as the stability diagnosis. This method uses motor windings in a built-in permanent
magnet synchronous motor not only for rotation but also for radial excitation. The evaluation results
illustrated that the measured frequency response functions and the identified eigenvalues agreed well with
those measured using suspension windings in the prototype test rig developed in chapter 3.

In chapter 5, summary and future works are described.
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