Tomographic Reconstruction of Structural
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Ultrasonic defect characterisation methods
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How to accurately characterise real defects?

» More information from defects :
Tomographic

methods

» Better imaging algorithms




Guided wave tomography for corrosion mapping
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Full Waveform Inversion - FWI

Full Waveform Inversion derives from the goal of fitting the whole
waveform by the end of the inversion so that all available information is used.
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Original Reconstruction

Novel contributions
¢ Higher order scattering effect
¢ Multiple frequencies
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Validation of complex-shaped defect

Original thickness map
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Cross-sectional thickness
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Guided wave tomography of a pipe
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Limited view tomographic reconstruction
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Thickness mapping of liquid-loaded plate

950

[
-

—
o

o

Thickness (mm)

o

~

(]

[y
[

[
o

Thickness (mm)

RITEC
pulser/receiver

550
X (mm)

J. Rao, M. Ratassepp, Z. Fan. Smart Materials and Structures 26 (12), 125017.




Thickness mapping of accelerated corrosion

Controlled corrosion
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Reconstruction of steel pipe corrosion

Experimental setup Laser measured profile Reconstructed defect
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On-site testing of pipes




Thank you for your kind attention!
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