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Abstract

In this study, the progression of tension-tension fatigue (R=0.1) damage in a uni-

directional (UD) composite made from a non-crimp glass fibre fabric used for wind

turbine blades is investigated using multi-scale 3D X-ray computed tomography (CT).

Initially, a representative volume is examined at one specific damage level. UD fibre

fractures are only observed close to the supporting thin transverse backing layers. Fur-

thermore, UD fibre fractures are only observed at locations where backing fibre bundles

intersect one another and are at the same time locally close to a UD bundle. In addi-

tion, to study the progression of damage as a function of stiffness degradation at higher

resolution four samples are subjected to different numbers of cycles before examination

by CT. One sample is examined during the initial stiffness drop, two samples during

stable stiffness degradation, and one close to final failure. Damage is observed to oc-

cur as chains of individual fibre breaks or clusters of fibre fractures rather than large

fracture planes. Our work indicates how fracture of UD fibres initiates from intersect-

ing ±80◦ backing bundles extending progressively further into the UD layer. The fibre

fracture zone becomes more diffuse further from the backing layer. Our work supports
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