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Prediction of vortex-induced vibration of cylinder based on the nonlinear

coupling of structure and wake oscillator

ZHENG Zhong—in CHEN Wei-min

( Key Laboratory of Environmental Mechanics Institute of Mechanics Chinese Academy of Sciences Beijing 100190  China)

Abstract: In the prediction of cylinder vortex-induced vibration ( VIV) using the wake-oscillator model the action of the structure on
the fluid wake oscillator is commonly modeled by linear models such as linear displacement velocity and acceleration coupling. Howev—
er these linearly coupling models often present different dynamical behaviors during the lock-in and are suitable to different ranges of
mass ratio of cylinder. An alternative nonlinear coupling model combining a velocity coupling with an acceleration coupling term is
proposed in this study. The comparison of the proposed model with experimental data indicates that the model is capable of presenting
a more reasonable dynamical behavior in lock-in and suitable for a wider range of mass ratio. Further the influences of mass ratio on
the structural vibration amplitude wake lift and frequency ratio are explored. It is found that with the increase of mass ratio the struc—
tural amplitude and wake lift decrease and meanwhile the range of lock-in gets narrower.
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Fig. 2 Lock-in domains as a function of the mass ratio m'
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