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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

Keywords:

Rotor coalescence. Campbell diagrams are used to verify Krein’s theorem. The damping and unbalancing

Krein effect on the system stability are studied. For all effective parameters, the stable and unstable

Stability zones are computed. Numerical analysis for the nonlinear governing equations is applied to

E:?S;:QEZ coalescence 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.

15 058 g0 ol T ElgS e JAF1 l WSS Sl eb s lei e dodio -1

Jloasl o 4 098 0 Kk sS oloul el Sliual 9925 959, i ¥l sl eolainl b oS conl gon (o35, SO o laslinl x5 5ub

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.10.36.0 ]

a5 ooy a5l 0gmg baygig, 0 Sluel ojlgen wle anlB o4
SoelysS gy wle azgs BB 95, Lol )| SilyeS wll ok S5l
S bl |y pieens 3 955 2y ol sy Wilgi o 45 el (glodyay

Gl 5005 690 ey Gl 5l 05 (rw (VI G Wb Jes 0

1- Coupling
2- Resonance
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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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- Nonconventional

- Interaction

- Conventional Modal Interaction
- Nonconventional Modal Interaction
- Curve veering effect

- Avoided crossing

- Frequency coalescence

- Hamiltonian systems

- Characteristic equation

10- Krein's signature

11- Torbogenerator

12- Floquet theory
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1- Forward frequency
2- Backward frequency
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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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