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Eddy current inspection Ultrasonic inspection
* Need fastener removal * Need lots of probe movement
* Difficult to characterize * Low inspection efficiency
Multi-location data &
collection g
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One location for FMC
data collection

Multi-location data
collection
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* Imaging solution

Direct ray path (DR) Half-skip ray path (HS) Full-skip ray path (FS)
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= HS — TRP selection

2D array TRPSM (Gap-3mm)
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Q1: What'’s the best choice of coupling block height ? Q2: What's the best choice of Gap?
P - TRPSM

1)
Sr,HS
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= Model validation
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Model application I — inspection setup optimization = Model application II- 2D array design simulation
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" Model application I — test results comparison ..
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Sample thickness: 15mm (top layer)+10mm(bottom layer)
Hole diameter: 4mm through hole with 8mm countersink .
Defect: Smm through or corner crack at either top or bottom layer ==

0 LS
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* Model application I — multilayer sample test
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Why robotic?

= Inspection efficiency R =
= Accessibility KINOVE

= [nspection reliability M -

o Coupling force M
o Coupling condition §\
o ’

Probe positioning
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Probe assembly
— (2D array &
coupling block)

Silicone foam
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= How to locate the target surface and target hole? D
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* How to compensate for robot arm movement when applying coupling force?
* How to confirm the coupling condition is good enough?
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= Ultrasound probe orientation correction

* Computer vision - rough probe orientation (angular misalignment =3°)
» Ultrasound — fine probe orientation adjustment (angular misalignment
<1° 1s required based on experiments)
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= Ultrasound probe coupling condition improvement — Rotationally oscillating the probe
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= Ultrasound probe position correction

* Computer vision - rough probe position (translation misalignment = 5~10mm, including the robot structure deformation influ

» Ultrasound — fine probe position adjustment (translation misalignment <lmm)
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===+ Robotic hole inspection system ==
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Thank you for your attention.

Please feel free to contact me if you would like to discuss further
Yanghao Wu

UNDT Lab

University of Bristol

ai20797 @bristol.ac.uk
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