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Tab.1 Parameters of system of steel ring-flexible beam
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Tab.2 Natural frequencies at different speeds (5=1)

)4
Mode First order Second order
0 1 2 3 0 1 2 3
Presented (5 elements) 3.516 3.311 2.617 0 22.045 21.974 21.756 21.387
Presented (10 elements) 3.516 3.314 2.617 0 22.035 21.963 21.745 21.377
Presented (20 elements) 3.516 3.314 2.617 0 22.035 21.962 21.745 21.376
ANSYS (100 beam188) 3.516 3.296 2.748 0 21.824 21.738 21.511 21.360
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Resonance analysis of internal flexible beam system on
steadily rotating ring

CHEN Yuan-—=zhao, WU Wen—jun
(Department of Engineering Mechanics, School of Mechanical and Automotive Engineering, Guangxi University of
Science and Technology, Liuzhou 545006, China)

Abstract: In this paper, the dynamic modeling and vibration characteristics of an internal flexible beam system on a steadily rotat-
ing ring are studied. The floating frame reference method is adopted, in which the axial shortening of flexible beams due to bending
deformation is considered. The displacement field of the flexible beam is interpolated by finite element method, and then the expres-
sions of the kinetic energy, strain energy and work done by gravity can be derived. Using the second kind Lagrange’s equations,
the dynamic model of the internal flexible beam system on a steadily rotating ring is established. Based on this model, the critical in-
stability speed of the system is analyzed. The simulation results are consistent with the data in the existing literature and the numeri-
cal results obtained from commercial software ANSYS, which can validate this model. Several findings observed clearly in the nu-
merical results are as follows: There is resonance speed of the system which is smaller than the critical instability speed. In the case
of the resonance speed, the frequency of gravity periodic change is close to the natural frequency of the system, and then the vibra-
tion amplitude of the beam increases with time. The larger ratio of diameter to length will be result in the smaller resonance speed.
When the ratio of diameter to length is 1, the resonance speed region is approximately from 2.20 to 2.36. If the speed is close to the
resonance speed region, the vibration amplitude of the flexible beam will become larger or smaller from time to time, resulting in

beat vibration phenomenon.
Key words: rotating internal flexible beam ;rigid flexible coupling;instability ; resonance
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