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ABSTRACT

This report presents a detailed analysis of the results fromfatigue studies of
wi nd turbine blade conposite materials carried out at Montana State University
(MBU) over the last seven years. It is intended to be used in conjunction wth
the DOE/MBU Conposite Materials Fatigue Database. The fatigue testing of
conposite materials requires the adaptation of standard test nethods to the
particular conposite structure of concern. The stranded fabric E-glass
rei nforcenment used by many bl ade manufacturers has required the devel opnent of
several test nodifications to obtain valid test data for materials wth
particular reinforcement details, over the required range of tensile and
conpressive loadings. Additionally, a novel testing approach to high frequency
(100Hz) testing for high cycle fatigue using m nicoupons has been devel oped and
val i dated. The database for standard coupon tests now includes over 4100 data
points for over 110 materials systens. The report analyzes the database for
trends and transitions in static and fatigue behavior with various materials
par anet er s. Paraneters explored are reinforcement fabric architecture, fiber
content, content of fibers oriented in the load direction, matrix material, and
| oadi ng paraneters (tension, conpression, and reversed |oading). Si gni fi cant
transitions from "good" fatigue resistance to "poor" fatigue resistance are
evident in the range of materials currently used in nmany blades. A prelimnary
eval uation of knockdowns for selected structural details is also presented. The
hi gh frequency database provides a significant set of data for various |oading
conditions in the longitudinal and transverse directions of wunidirectional
conposites out to 10% cycles. The results are expressed in stress and strain
based Goodrman Di agrans suitable for design. A discussion is provided to guide
the user of the database in its application to bl ade design



