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Fig. 1 Schematic cross section of local constraint

damping blade
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Fig. 2 Micro-unit structure of constraint damping blade
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Fig. 3 Finite element model of wind turbine blade
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Table 1 Positions of the modal strain energy concentration
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RESEARCH OF CONSTRAINT DAMPING STRUCTURE MODELING AND
FLUTTER SUPPRESSION FOR WIND TURBINE BLADE

Sun Dagang, Zhao Shuping, Meng Jie, Song Yong, LiZhanlong
(School of Mechanical Engineering , Taiyuan University of Science and Technology , Taiyuan 030024, China)

Abstract: In order to overcome the flutter problem of large scale wind turbine blade, the constraint damping structure is
applied to the blade for increasing structural damping. The dynamical model of local constraint damping blade is
established based on energy method to derive the expression of structural loss factor. The laying position of constraint
damping layer is determined based on the distribution of modal strain energy. Parametric analysis of the effects of
damping layer and constrained layer thickness on modal loss factor is carried out. Then three-dimensional finite element
model of certain type 1.5 MW wind turbine damping blade is established by using the mingle unit method. The dynamic
responses of ordinary blade and damping blade under rated wind speed and limit wind speed are simulated numerically
by the Newmark direct integration method. The results show that compared with ordinary blade, the standard deviations
of displacement and acceleration of blades with constrained damping structure at both wind speeds in flapping and
swinging direction of blade tip are reduced by more than 50% , which can significantly increase the flutter suppression
ability of blade. The research results can provide reference for the flutter control of large scale wind turbine blade.

Keywords: wind turbines; blades; damping; constraint structure ; flutter suppression





