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Ultrasonic Inspection of Wind Turbine Blades
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delamination in outer skin-core bond of
sandwich

bondline tunneling or disbond cracks

Viable methods: ultrasonic inspection
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* Developing ultrasonic inspection package to be able to:

-

&

Requirements
Operate in offshore

Be carried by drone and crawler

Perform with remote control

N

wide range of thickness 10-70 mm

Inspect different kind of damages

iNe

-

/

-

Limitations \

Resisting environmental condition
(IP rated)

10kg, to minimize dimension
Lack of operational control, 200m
Probe and frequency selection

Type of damage & location of
[nspection j
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* NedWind 40/500, 20+
yrs

 Reference specimens
were cut out

 Section of 3 meters can
be used for sensor-
crawler integration
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Hardware Design
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Analyser Selection

e Remote control

PAUT Capablllty
Analyse  FMC data generation
r * |P66 Rating
* Multi scanning
capability

* Minimum weight
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Full Matrix Capture (FMC)
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Design of Sensor Package ieldlab AIRTUB

ZEPHYROS G

/ 1P66 Box
Water Spray /o Controller PWM Servo motor
10k 0.200Kg 0.05Kg
—
Ethernet
5V,210mA 5v,2A
Wheel Probe Ethernet
+
Encoder
(s«mns trumos Mbz) Router Power supply
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Simulation
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Experimental Results
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* Full Matrix Capturing (FMC)

Ref: [4]

and TFM method
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Current Activities
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 PAUT with miniaturized
probe holder design

« Time Corrected Gain
(TCG) is used to
optimize Signal-to-
Noise Ratio (SNR)

* 4 paths needed to
cover the area

 Payload of sensor < 1
kg
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TOF C-scan on IRP-13 Panel
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Unsupervised K-means Supervised deep learning
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Conclusions Conclusion & Planned
Activities
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e Literature study showed that ultrasonic inspection method is
feasible for detecting bonding and delamination in the solid skin
parts

 Reference specimens were prepared for the internal damage
inspection

 Conceptual and detailed design and manufacturing of internal
damage sensor package
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* Finalize the sensor package

* Integration of sensor package into the crawler and performing
test on a blade

* Design optimization for reducing the weight and price
— Structural design optimization
— Designing a new probe holder

 Working on data processing as the first step to develop
customized analyzer

 Planned to perform Eneco Wind blade inspection in Lelystad (full
scale up to 60mm thickness)
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