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In this research, the stable regions of an unbalanced rotor are specified. Krein’s theorem is
applied to this system for the first time. In this case, the disk has six degrees of freedom and
coupling between all dynamic modes might be observed. The effect of the skew angle is
observable in equations of motion. The equations of motion are derived using Lagrange’s
equations. Krein’s signature of each mode is calculated in order to find possibility of frequency
coalescence. Campbell diagrams are used to verify Krein’s theorem. The damping and unbalancing
effect on the system stability are studied. For all effective parameters, the stable and unstable
zones are computed. Numerical analysis for the nonlinear governing equations is applied to
compare the results. It was observed that, growth of the unbalancing makes the coupling more
powerful and increases instability. Cylindrical rotor has more instability than disk-shaped rotor.
When the polar moment of inertia is equal to the diametral moment of inertia, the maximum
instability occurs. When rotor moves toward bearings, unstable regions shift toward larger
velocities. Increasing the rotor mass shifts unstable velocities toward lower velocities.
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1- Nonconventional 
2- Interaction
3- Conventional Modal Interaction
4- Nonconventional Modal Interaction
5- Curve veering effect
6- Avoided crossing
7- Frequency coalescence
8- Hamiltonian systems
9- Characteristic equation
10- Krein’s signature
11- Torbogenerator
12- Floquet theory 
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13- Skew angle
14- Simple overhung rotor
15- Combination-resonance
16- Collision
17- External and internal coupling effects
18- Bifurcation
19- Forward whirling mode
20- Collective blades motion
21- Frequency coalescence
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= 2.1 × 10 Pa   
= 8 × 10 Pa   

= 12.35Pa   
= 0.1m   

= 0.05m   
= 0.7m    
= 0.15m   
= 0.03m   

= 5 × 10 m   
= 5 × 10 rad   
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1- Lateral forward frequency
2- Lateral backward frequency
3- Torsional forward frequency
4- Bending forward frequency
5- Axial forward frequency
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