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ABSTRACT 

 This research studied the effects of an overhung rigid rotor’s running speed on eigenvalues 

and frequency response, in order to develop theoretical results, and, after conducting an experiment, 

to obtain actual results. A comparison between both sets of results was carried out to confirm the 

validity of the theory. The experiment was divided into three systems, by obtaining the ratios between 

a distance from a supported second bearing to the center of a mass and a distance of an overhung end, 

resulting in ratios of � = 0.6, � = 0.684 and � = 0.756. Then, the gyroscopic effects were determined 

without viscous damps. The theoretical study, based on Newton’s law and a form of complex 

variables, generated eigenvalues and eigenvectors in different modes, which were forward and 

backward whirls; as compared to the rotor’s rotating direction. Moreover, it produced directional 

frequency responses. As a result, the theoretical results were consistent with the actual results, and 

revealed the same tendencies. In conclusion, the theoretical results can be employed to predict 

eigenvalues and directional frequency responses, where the percentage of the maximum average 

deviation taking place at the second eigenvalue of the three systems, for � = 0.6, 0.684 and 0.756, are 

6.59%, 10.80% and 12.88% respectively. 


