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Abstract
In a major European research project, OPTIMAT BLADES, a large number of
material tests have been conducted. For the first time, a material for wind turbines
has been characterised in full detail in a single consistent project. The extensive
investigation of the material has revealed new and sometimes unexpected material
and testing aspects. New tests methods have been established for fatigue and
residual strength testing as well as for biaxial loading.

OBJECTIVES
In order to be able to build larger wind turbines in an economical way, it is necessary
to fully utilize the material properties. Very large blades may even become practically
impossible without further knowledge of the material behaviour since the dominating
loads on the material are caused by the blade mass itself. Therefore, a consistent
approach to material testing and use in design recommendations is required,
covering all major aspects, as well as interactions.

DESCRIPTION
This paper outlines the project OPTIMAT BLADES, a € 4.4 mln. research project,
which was started in January 2002.
The project aims to provide a consistent and integral approach to the design of rotor
blades. It offers a basis for updated design recommendations, necessary for a full
utilisation of the material as required for large rotor sizes.
In order to achieve this, a number of over 2500 tests have been carried out by
research institutes from 7 countries.
The aspects investigated are:
The static strength.
The fatigue behaviour, both under constant and variable amplitude, as well as
block tests and residual strength).
The behaviour under bi-axial stress states.

-

Behaviour under extreme (climatic) conditions.
Behaviour of thick and repaired laminates.

Furthermore, a number of interactions between these aspects have been
investigated as well.

RESULTS AND CONCLUSIONS
For the first time, a material for wind turbines has been characterised in full detail in a
single consistent project. The results, easily accessible from a database, are not just
relevant for the material selected, but are expected to have a strong impact on
material testing procedures and application in design recommendations for wind
turbines.
Another aspect uncovered by the investigation are plate-to-plate variations and labto-lab variations, which can only be properly assessed in large research projects.

