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Numerical investigation of unsteady cavitation
fluid—structure interaction around a composite
material propeller in non—uniform wake
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(1. Beijing Institute of Astronautical System Engineering, Beijing 100076, China; 2. School of Mechanical Engineering,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: As the application of composite materials can improve the cavitation performance and vibration
characteristics of propellers, it has been widely concerned in the field of advanced marine propulsion equip-
ment. In this paper, the flow field of a composite material propeller was calculated based on URANS, the dy-
namic response of the blade structure was solved by FEM, and the hydrodynamic load and structural deforma-
tion were transmitted in real time bi-directionally. The simulation of the evolution of tip cavitation in the
high wake region shows that the maximum tip deformation increases with the initiation and development of
tip cavitation, reaches the maximum at the stage of tip vortex cavitation formation, and then decreases with
the collapse of bubbles. The mechanism of the improvement of propeller propulsive efficiency and the sup-
pression of tip cavitation due to the application of composite materials was revealed, indicating that the com-
posite material propeller produces bending torsion coupling deformation under cavitation hydrodynamic load,

and adaptively adjusts the angle of attack to suppress cavitation development. Comparison of the cavitation

ek B . 2023-09-25
FHETH . FERHRBFR AT H (3172029;51839001 ; U20B2004 )
TEETA . 5k 5 (1996-), 58 -, TR, il iHA/E# , E-mail: 18210058286@163.com.



342 WA S 2 5528 555 3 1

performance between the composite material propeller and the rigid propeller under typical cavitation condi-
tion reveals that the composite material propeller has a mild peak pressure fluctuation and a better adaptabili-
ty to the non—uniform wake.

Key words: propeller; unsteady cavitation; hydrodynamic performance; fluid—structure interaction;

composite material
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Fig.15 Schematic diagram of blade pitch angle and attack angle
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Fig.17 Comparison of propulsion efficiencies between com-
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