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OUT-OF-PLANE VIBRATION ANALYSIS OF A ROTATING
THIN RING BY WAVE PROPAGATION"

He Hong Huang Dishan’

(School of Mechatronical Engineering and Automation, Shanghai 200072 ,China)

Abstract To solve the dynamic problem for the out-of-plane vibrations of a rotating thin ring, this paper studied
the basic transmission characteristics of elastic wave propagation, and analyzed the dispersion equation, wave
numbers, cut-off frequencies, phase velocity and the ratio of axial vibration displacement to torsional vibration
displacement, which is valuable in the free vibration analysis of the solid cage in a high speed roller bearing.
Based on the wave propagation method, the positive and negative wave numbers were separated by the criterion of
positive-going waves. The characteristic equation of a rotating thin ring was established by the phase-closed prin-
ciple and the transfer matrices. One example was given to solve the natural frequencies of the rotating ring, and

the result is consistent with the result of the given literature.

Key words out-of-plane vibration, rotating thin ring, wave propagation, wave number
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