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Modern wind turbines are large structures with moving parts weighing many tons subjected to highly dynamic
loading. Durability and reliability of these structures is critical to ensuring safe cost effective renewable power
generation over the lifetime of the machine. The blades of a wind turbine are a critical part and must not only
perform aerodynamically but also be stiff enough and strong enough to withstand normal operation and
extreme conditions on the turbine. Typically made entirely from glass and carbon fiber reinforced polymer
composite materials, an individual wind turbine blade for a typical modern utility scale will be 45‐55 m long and
weigh 8 to 14 tons. In order to help ensure that new blade designs and manufacturing quality achieve the
required mechanical behavior the industry has embraced full‐scale testing of new blade designs as part of the
requirement to achieve type certification for a turbine.
This presentation will discuss the motivation for testing blades, describe the required tests for certification of a
wind turbine blade and present the capabilities of two US laboratories where this testing is performed – the
National Wind Technology Center near Boulder CO and the Wind Technology Testing Center in Boston MA.
Static testing and modal testing of wind turbine blades resembles testing techniques employed on other large
structures such as aircraft or bridges
although the large deflections require
special considerations. Fatigue testing
employs an entirely unique approach
where the blade is excited at its resonance
frequency. We will explore some of the
details in designing these tests and the
associated challenges, both for developing
accurate predictive models and for
developing the testing equipment required
to achieve the necessary loading. Finally,
we will take a look at the potential and
pitfalls for biaxial resonance fatigue testing
and some recent research in this area.
Test to failure of a wind turbine blade at the Wind Technology Testing Center
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