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Numerical study on two—way fluid—structure
coupling characteristics of propeller—shafting
system based on FEM/CFD method
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(1. College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China;
2. College of Energy, Xiamen University, Xiamen 361102, China)

Abstract: The exciting forces generated by the propeller during ship operation will cause the vibration of
propulsion shafting, and the shafting vibration will also have feedback to the propeller, causing complex spa-
tial motion. There is a two—way {luid-structure coupling problem in the propeller—shafting system. To investi-
gate this complex dynamic problem, the numerical model for simulating the coupling of shafting multi-de-
gree—of—freedom vibration and propeller viscous flow field was established in this paper, based on the finite
element (FEM) and computational fluid dynamics (CFD) methods. The iterative solution of the two—way cou-
pling was realized by carrying out secondary development in the flow field solver, and several numerical ex-
amples were simulated to study the variation characteristics of fluid exciting and vibration response. The re-
sults show that, the simulation method proposed in this paper has practical values, and the convergence and

accuracy of the two—way fluid-structure coupling simulation can meet the engineering requirements. The
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computing speed for solving the coupling system of this method is fast, and no additional computing resourc-
es are required. The two—way coupling effect and unbalanced mass have significant influence on the ampli-
tudes at rotating frequency while the non—uniform inflows have significant influence on the amplitudes at
blade passing frequency.

Key words: propulsion shafting; marine propeller; two—way fluid—structure coupling;

mass unbalance; non—uniform inflow
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Fig.1 Schematic diagram of ship propulsion shafting
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Tab.2 Comparison of shafting free whirling vibration results
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Tab.4 Corresponding simulation conditions of two—way fluid—solid

coupling examples
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Tab.5 Comparison of amplitudes of the exciting force and vibration velocity

of propeller at the RF under Simulation Conditions 1-3
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Fig.13 Variation of 5-7th order non—uniform
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Fig.14 Results of propeller exciting forces under different simulation conditions
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Tab.6 Comparison of amplitudes of the exciting force and vibration velocity
of propeller at the BPF under Simulation Conditions 2 and 5-7
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