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In the performance of a wind turbine system, the blades play a vital role. However, they are susceptible to damage arising
from complex and irregular loading (which may even cause catastrophic collapse), and they are expensive to maintain. Therefore,
it is very important both to find defects after blade manufacturing is completed and to find damage after the blade is used for
a certain period of time. This study provides a new perspective for the detection of internal defects in glass-fiber- and
carbon-fiber-reinforced panels, which are used as the main materials in wind turbine blades. A gap or fracture between
fiber-reinforced materials, which may occur during blade manufacturing or operation, is simulated by drilling a hole 5 mm in
diameter in the middle layer of the laminated material. Then, a digital-image-correlation (DIC) method is used to detect internal
defects in the blade. Tensile load is applied to the fabricated specimen using a tensile tester, and the generated changes are
recorded and analyzed with the DIC system. In the glass-fiber-reinforced laminated specimen, internal defects were detected from
a strain value of 5% until the end of the experiment, while in the case of the carbon-fiber-reinforced laminated specimen, internal
defects were detected from 1% onward. It was proved using the DIC system that the defect was detected as a certain level of
strain difference developed around the internal defects, according to the material properties.
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(b) Epoxy resin injection

(c) Specimen cutting (d) Tensile test specimen

Fig. 1. Fabrication process of the used specimen.

Table 1. Specifications of epoxy resin and hardener 0 X 0 X

Epoxy resin Hardener

It
em (measured at 25°C) | (measured at 25°C)

g%, ;)

Equivalent weight 7
Displacement

(g/eq, EEW) 165-175 - vector
DIN EN SSO3001

Total amine value

Target subset

(mgKOH/g) - 500-600 \Y Reference Image v Deformed Image
KD-AS-201-01
Density (g/mL) 112 09-1.0 Flg 3. Schemat.ic illustration of the principle for measuring the
DIN EN ISO1675 displacement using the DIC.
Color (gardner) 05 Max 05 Max
KD-AS-025-01 olul o4 Heldt AEAl oluAE 7]& AEAM(reference
Viscosity (cps) 0001100 <50 subset) ol|x|} shl, g 3 olulxlolx BT Au Al
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Fig. 2. Dimensions of the used specimen. et :
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Fig. 5. Schematic diagram of the digital image correlation mea-
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Fig. 6. Experimental tensile test set-up.
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Fig. 10. Detection images of defects. (a) Glass fiber at 380 MPa. (b) Carbon fiber at 618 MPa.
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