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Abstract

Cycloidal propeller is a new type of propulsion device with excellent performance. Its thrust load
is greatly different from conventional propellers. It is of great significance to carry out calculation
and evaluation of stern vibration under the excitation of cycloidal propeller. Using the finite ele-
ment method, the vibration response of the stern structure under rated condition was calculated
using the frequency response analysis method and the transient response analysis method for the
bearing force and surface force excitation of the cycloidal propeller working on the hull structure.
Based on the basic scheme, the structural vibration responses of multiple schemes under rated
condition were compared, and the vibration effects of different tail structure schemes were ana-
lyzed. The research shows that the calculation results using the frequency response analysis and
the transient response analysis considering the phase angle are in good agreement; a reasonable
longitudinal bulkhead and an appropriate increase in plate thickness can reduce the tail vibration.
The research results can provide a theoretical reference for engineering design.
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Figure 1. Finite element model of stern structure
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Figure 2. Cycloidal propeller arrangement on the ship [22]
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Figure 3. Finite element model of propeller well
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Figure 4. Bearing force of cycloidal propeller change with rotating speed
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Figure 5. Distribution diagram of surface force acting area of cycloidal
propeller
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Figure 6. Schematic diagram of surface force acting area of cycloidal wing propeller
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Table 1. Amplitude results of displacement response at the end of longitudinal section in center plane of deck
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Table 2. Amplitude result of speed response of different schemes under blade frequency
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