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Study on Performance of Rubber and Aluminum Foam Protective
Device for Offshore Wind Turbine

YUE Xin-zhi' ,HAN Zhi-wei®,LI Chun',ZHAO Xin-lei'
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai,
China, Post Code ;200093 ; 2. Shanghai Electric Wind Power Group Co. ,Ltd. Shanghai, China,Post Code ;200233 )

Abstract; In order to study the anti-collision ability of different constitutive rubber and aluminum foam
materials used in offshore wind turbine protective device, based on nonlinear dynamics theory, a 4 MW
single-column tripod foundation offshore wind turbine assembled with protective devices made from Og-
den, Mooney-Rivlin and aluminum foam body materials in 5 000 t draft weight ships low speed impact
process was simulated by the LS-DYNA software, to analyze the contact force, impact depth, energy dis-
sipation, damage and tower top motion. The results show that the maximum contact force and maximum
impact depth of aluminum foam can be reduced compared with Ogden and Mooney-Rivlin material protec-
tive devices. Due to the loose and porous structure of aluminum foam, a large amount of energy can be ab-
sorbed and the rebound kinetic energy can be reduced. Under the protection of aluminum foam material ,
the plastic deformation of tower and the impact displacement of the tower top are smaller and the safety is
higher.
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Tab. 1 Constitutive parameters of Mooney-Rivlin
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Tab. 2 Constitutive parameters of Ogden model
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Tab. 4 Parameters of single-column tripod support
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Fig. 3 Finite element model of protection device
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