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Abstract: Based on the slicing theory, a time domain model of flow-induced vibration of 3D rotating slender
structure is established by combining computational Fluid dynamics (CFD) and finite element method, and
the flow vibration characteristics under the action of water flow and rotation are studied. Under the action of
water flow, the trajectory of non-rotating elongated structure is mainly "8" shaped. Under the combined
effects of flow and rotation, the motion direction of rotating slender body is opposite to its rotation direction,
resulting in backward whirling. When the flow velocity is 0.46 m/s, vibration is jointly influenced by the flow

and rotation. As the rotational frequency increases, the trajectory of the rotating elongated body transitioned
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gradually from a "8" shape to a circle. When the flow velocity is 1.02 m/s, the frequency is close to the
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theoretical intrinsic frequency, and the main cause of vibration is Vortex-Induced Vibration (VIV). The
vortex motion is completely suppressed. There is a frequency-locking interval near the intrinsic frequency of

the cylinder. The relative amplitude of the transverse vibration of the rotating cylinder increases with the flow
velocity in the locking interval, while the frequency ratio remains unchanged.
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Tab.1 Calculation results of flow around a cylinder for different cases at Re = 200

case Ax/mm At/s Cb mean CpLam St

Al 0.005 1.34 - 0.66 — 0.197 -
A2 0.2 0.01 1.33 0.7% 0.63 4.5% 0.190 3.6%
A3 0.02 1.29 3.7% 0.57 13.6% 0.185 6.1%
A4 0.005 1.38 3.0% 0.67 1.5% 0.195 1.0%
AS 0.5 0.01 1.36 1.5% 0.64 3.0% 0.193 2.0%
A6 0.02 1.33 0.7% 0.59 10.6% 0.189 4.1%
A7 0.005 1.31 2.2% 0.53 19.6% 0.196 0.5%
A8 1 0.01 1.30 3.0% 0.51 22.7% 0.193 2.0%
A9 0.02 1.28 4.5% 0.47 28.8% 0.190 3.6%
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Fig.5 The different vortex shedding modes
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