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A Method for Finite Element Vibration Analysis of Rotating Structures
with Cyclic Symmetry
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ABSTRACT

In this paper, we present an efficient method for finite element vibration analysis of
constantly rotating structures with cyclic symmetry, which are deformed to some
considerable extent by centrifugal force, Coriolis force and operating load. and vibrate due
to several types of exciting forces. A structure with cyclic symmetry is composed of
circumferentially repeated substructures with the same geometry. Being only one
substructure modeled, the dynamic characteristics of the structure can be analyzed
systematically, rapidly and exactly using discrete Fourier transform by means of a
computer with small memory.
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Fig. 1 Deformation and forces of rotating structure
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Table 1 Natural frequencies of rotating beam

Q Natural frequencies (rad/s)
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0 3.51651 3.51651
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10 11.2087 11.2087
32.1512 321512

33.6687 33.6687

6.88333 6.88333

21.1430 21.1430

20 51.4655 51.4655
55.1992 55.1992
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