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Simple Characterisation - direct from images

 Crack sizing from TFM images

Chartier, 2009

Rough cracks
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Simple Characterisation - direct from images
 When it doesn’t work
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Simple Characterisation – direct from images

 How to measure defect size from an image
– For large defects small errors due to imprecisemeasurement of boundary don’t make muchdifference

– For medium-sized defects, better to have a moreprecise method of defining boundary

Chartier, 2009
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Simple Characterisation – direct from images

 How to measure defect size from an image
– Standard method is to measure peak amplitude anddraw a contour at fixed level below this
– The fixed level is often –6 dB (i.e. 50% of the peakamplitude)

 –6 dB is a good compromise between a higher level thatmight cause part of defect to be missed (under-sizing) andlower level that might include noise (over-sizing)

 Historical ‘justification’ of –6 dB level from monolithicprobes: when centre of probe is exactly over edge ofdefect, 50% (i.e. –6 dB) of the ultrasonic beam is reflectedcompared to when it is fully over defect
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Simple Characterisation – direct from images

 What are ‘large’ and ‘small’ defects in this context?
– Image response to an infinitely small point target is called Point Spread Function (PSF)
– Response to defects can be approximated as spatial convolution between defect shape and PSF

 When defect is large compared to PSF, image shape is dominated by shape of defect

 When defect is small compared to PSF, image shape just looks like the PSF

– The PSF is related to the diffraction limit for an imaging algorithm – order of wavelength in size

PSF ImageDefect
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 Group velocity profile measurement – back wall method
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 Group velocity profile measurement results

for Composite

2800 – 3800 m/s across 0 – 55 degrees

for Aluminium

6400 ± 200 m/s across 0- 55 degrees

How to improve performance – difficult materials
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 Frequency filtering of raw data before processing
–SNR of 1.5mm diameter SDH at 16mm depth

Constant velocity

Angular-dependent
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Constant velocity

Angular-dependent

velocity

 Aperture angle limit

In the calculation of TFM focal law, if the wave angle of either the incident
or the reflected path is found to be greater than the aperture angle limit,
qmax, their contributions will be ignored.
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 Image attenuation correction
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1. Original FMC data processed using TFM 2. Velocity correction

3. Gaussian
filtered at 2.5
Mhz

5. Attenuation correction

4. Aperture limit
applied at 34
degrees

How to improve performance – difficult materials
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How to improve performance – difficult materials
 Images of SDHs at 3 depths

Comparison of peak intensities of
1.5mm-diameter SDHs located at
2mm, 8mm and 13mm depth,
respectively.

Peaks of SDHs at different depths
Back-wall
reflections

Average
Noise level


