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Abstract: Defects that occur during the manufacturing process or operation of a wind turbine blade have a great
influence on its life and safety. Typically, defects such as delamination, pore, wrinkle and matrix crack are found in a
blade. In this study, the detectability of the pores, a type of defect that frequently occur during manufacturing, was
examined from the full field strain distribution determined with the image correlation technique. Pore defects were
artificially introduced in four-ply laminated GFRP composites with 0°/445° fiber direction. The artificial pores were
introduced in consideration of their size and location. Three different-sized pores with diameter of 1, 2 and 3 mm were
located on the top and bottom surface and embedded. By applying static loads of 0-200 MPa, the strain distributions
over the specimen with the pore defects were determined using image correlation technique. It was found the pores with
diameter exceeding 2 mm can be detected in diameter.
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Fig. 1 Schematic illustration for correlating the images of
a reference subset before deformation and a target
(or deformed) subset after deformation
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Fig. 2 Two different pore types prepared on the (a)
surface and (b) inner surface of the specimen
used in this test

Fig. 3 Speckle pattern coated on the surface of the
specimen with a layer of white paint and black
speckles. (Red points present location for
placing pores with different size and depth)
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Table 1 Specification of DIC system (ARAMIS) used in
this measurement

Measuring Camera Max. Stralr.l Strain
. frame | measuring
volume resolution accuracy
rate range
1
5%’(‘)%3?53) 24482050 | | 0.02upto | Upto
mm pixels >100% | 0.01 %

Fig. 4 Photograph for tensile testing system and strain
measurement system
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