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Fig. 1 Diagram of propeller vibration modes
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Fig. 2 Propeller blade finite element model and

physical model
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Tab.1 Calculation results of natural frequency in air
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Tab. 2 Calculation results of natural frequency in water
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Fig. 3 Experiment of blade vibration characteristic
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Tab. 3 Natural frequency of structural modal experiments
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Tab. 6 Natural frequency derived from formula in air
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Fig. 5 Summary of attenuation coefficients results
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FSI vibrations characteristics analysis of marine propeller

LOU Bengiang,

Ji

Chunyan”

( School of Naval Architecture & Ocean Engineering, Jiangsu University of Science and Technology

Zhenjiang 212003, China )

Abstract: On the voyage of merchant vessel, it is necessary to avoid the resonance when the hydro

excited force drives the propeller around a specific frequency. Strong coupling numerical simulation

and transient modal experiment are used to analyze the natural fluid-structure interaction (FSI)

vibration characteristics of propeller blades in air and in immersed still water field. It is discovered

among the results that good agreement is achieved between FEM and experiment; furthermore, strong

coupling numerical simulation has the merit of quick convergence and high precision. According to the

practical demand of industry, a simple formula is brought out for the prediction of fundamental

frequency, which has a great advantage of accuracy. and being time efficient for initial design.

Key words: propeller vibration; fluid-structure interaction (FSI); transient modal experiment; strong

coupling numerical simulation; formula estimation methods



