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Abstract

Anal ytical nodels of wind turbine blades have many uncertainties, particularly with
conposite construction where nmaterial properties and cross-sectional dinmension may not be
known or precisely controllable. In this paper we denpnstrate how nodal testing can be
used to estinmate inportant material paraneters and to update and inprove a finite-el ement
(FE) nodel of a prototype wind turbine blade. An exanple prototype blade is used here to
denonstrate how nodel paraneters can be identified. The starting point isan FE nodel of
the bl ade, using best estimates for the material constants. Frequencies of the |owest
fourteen nodes are used as the basis for conparisons between nodel predictions and test
data. Natural frequencies and npde shapes calculated with the FE nodel are used in an
optimal test design code to select instrumentation (accel eroneter) and excitation

l ocations that capture all the desired node shapes. The FE npodel is also used to
calculate sensitivities of the nodal frequencies to each of the uncertain material
paraneters. These paraneters are “estimated,” or updated, using a weighted |east-squares
technique to minimze the difference between test frequencies and predicted results.
Updated material properties are determ ned for axial, transverse, and shear noduli in two
separate regions of the blade cross section: in the central box, and in the |eading and
trailing panels. Static FE analyses are then conducted with the updated materi al
paraneters to determ ne changes in effective beam stiffness and buckling | oads.
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