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Abstract

Structural damping is a critical property of rotor blades directly influencing the overall W/T dynamic performance. Of equal importance is the theoretical modeling of damping in aeroelastic codes used to calculate extreme and fatigue design load cases of W/T components. Therefore, reliable experimental measurement of structural damping characteristics is of paramount concern. During the last 5 years modal testing on blades up to 20m has been systematically performed at CRES blade testing laboratory. Various measurement and analysis techniques have been implemented for the estimation of modal damping ratios and a detailed comparison of results is presented. Experimentally defined damping characteristics exhibit significant variation. Thus, a thorough investigation was undertaken to identify the influencing parameters. A hybrid numerical-experimental procedure previously developed for small rotors is refined and applied for the case of a 10m blade to predict transient forced vibration response. According to this technique experimental damping measurements are used to tune Rayleigh damping coefficients of a detailed FE model. Verification of theoretical predictions is accomplished satisfactorily by comparing with experimental data.
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