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* Imaging (Sampling Phased Array)
* Image processing
 Assisted defect recognition (ADR)




 What does NDT engineer wants?

Dream for generations

Better resolution
Better SNR

Recent dreams

fast and easy
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* What does customers want from NDT engineers?

— Answers

e We are sure we do not have them




Work flow for Nozzle assessment

Nozzle model Ultrasound simulation Ultrasound test data

R
e,

Inversion FEM model



Corrosion mapping

Ultrasonic Thickness data Input for FEM analysis




* What 1s 1t?
* Where can we apply 1t?

* Does standards support 1t?




Representation and modeling
Enhancement

Restoration

Analysis

Reconstruction




What 1s 1D, 2D, 3D, 4D 1n Ultrasound?
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e Feature extraction
— Spatial features
— Transform features ADR is our
— Edges and boundaries etc. image analysis

* Segmentation
— Template matching
— Thresholding
— Boundary detection
 C(lassification
— Statistical

— Similarity measures etc.
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* [s 1t possible and reliable?

* Everybody say so, but nobody want to use it
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* Sampling Phased Array
— Is 1t new or old?
— Does it help?

— Let us see in work
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Phased Array principle
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Steering and focusing of the sound beam
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Principles of phased array inspection

Informational content

“Conventional” Phased Array

Information matrix A;
I — Pulser number
j — Receiver number
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Sampling Phased Array: allgemenine Prinzipien

Sampling Phased Array N x N: SPA “COMPLETE”
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2 i — Pulser number
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Sampling Phased Array Technology: basic principles

Principles of Sampling Reconstruction

SynFo-Sampling Phased Array: Sector-Scan Reconstruction with Synthetic Focusing
SAFT-Reconstruction
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Performance of Sampling Phased Array in
Comparison to Conventional Phased Array

f630

a) Conventional
Phased Array Mode

sie0
4150
3140
Backwall - o=

- i

c) SynFoc-Sampling

¥  SDH3 Phased Array Mode
- ¥
~ SDH2
SDH1
=
SDH4

i H
91100
e
165
5160
3’1:
Backwall ::
_— 010

Ed b) Conventional
" Phased Array Mode
with focusing in 5 mm
depth

20



.0
- B

Sampling Phased Array Technology: Applications

State of the Art Fast Imaging
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Applications: 3D Imaging

3D view
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Applications: 3D Imaging

3D view
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Applications: Steel billet inspection with Sampling Phased Array

Fast automatic inspection

Insonification scheme
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Applications: Steel billet inspection with Sampling Phased Array

Steel billet, wall thickness 110 mm Rod @ 65 mm
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Applications: turbine shaft inspection
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Thank you very much for your attention !
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Dr. Bernard Benoit

Abbildung des Kindes in Gebarmutter
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