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Abstract 

FAAST-PA is an industrial UT Phased Array instrument especially designed to meet with the high productivity 
inspection needs, thanks to its outstanding capability at replacing multiple conventional Phased Array systems 
working in parallel.  

The FAAST-PA technology has the capability to transmit multiple sound beams, multi-oriented and/or multi-
focused in one single shot using standard 1D or 2D phased array probes. The FAAST-PA can perform an on-
track rail inspection at a speed of 100km/h using a 1D linear multi-element probe generating up to 16 oriented 

beams from 35° to 70° within a single shot, including a 0° shot to verify the coupling at each shot. 
Reference in high precision and umbilical tubing from Ø15 and up to Ø 50mm for the detection of both 
longitudinal & transversal notches, with only one Bi-Linear ring probe and at up to 24 m/min linear feeding 

speed, associated to our e.Rota patented system for full dimensional measurement (OD, WT, ECC, ID, OV), a 
solution is now available as the unique option to rotary heads on linear feeding lines, and with no mechanical 
rotating movement. 

Reference in Aircraft Industry for special alloy and titanium turbine disc inspection complying with Multi-zone 
testing procedures aiming at the detection of down to Ø0.4mm FBH at 2.5mm up to 140mm depth from the 
surface. Multi-zone testing procedure requests Multi-focused and/or Multi-oriented beams generation within a 

single spray throughout a 2D matrix probe, reducing thus considerably the inspection time per turbine disc. 
A feasibility study in Aircraft Industry for aluminium plate has been performed using the multiple focused 
aiming at the detection of Ø0.8mm FBH from 2mm up to 160mm depth from the surface using a single 1D linear 

128 elements phased array probe with a width of 120mm. As the FAAST-PA allows to generate all focusing 
delay laws in one single shot, the scanning speed reached 700mm/s. 
A feasibility study in Bars application has been performed using the multiple angles to detect Ø0.8mm FBH and 

longitudinal notch. By using a curved phased array probe, the FAAST-PA generates the 0° and ±45° angles in 
one single shot allowing thus an increase of speed of 60%. The study has shown that the FAAST-PA obtain 
similar detection and SNR than having 3 sequential shots. 

Keywords: Worldwide patented PAUT, Fast inspection, Feasibility studies, References, OEM 

 

1 FAAST-PA Introduction 

FAAST-PA is an industrial UT Phased Array (PAUT) system which is much more powerful than 

conventional Phased Array system. Thanks to its technology, the FAAST system has the capability 

to transmit multiple sound beams, multi-oriented and/or multi-focused, through multi-element probes 

with only one single shot, and then to process signals received from all beams in real time. 

This patented technology (WO 03029808) revolutionizes the NDT environment when speaking about 

UT inspection due to its high-speed testing capabilities, as it is able to replace several conventional 

Phased Array systems running in parallel. At higher inspection speeds, it offers even more savings 
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due to the reduction of Phased Array probes, mechanical parts, maintenance and calibration time. 

Furthermore, the FAAST-PA incorporate a real 80Vpp pulser for the PA channels. Using sinusoidal 

signals, all the energy is concentrated within the bandwidth of the sensor which allow better power 

and results when inspecting thick or difficult to penetrate materials in comparison to square wave 

pulsers. Thanks to this sinusoidal pulser, the resolution of the delay laws is 1ns. 

2.1 Multiple angles 

The multi-angle is one of the prominent capabilities of our Phased Array FAAST (PAUT) for 

generating multiple beams using a multi-element probe and up to 16 beam orientations or even more, 

are generated simultaneously in one single shot. Signals are processed in real time, up to 16 directions 

simultaneously, but this does not restrict the number of beams. This advanced acquisition mode can 

be used with either 1D linear probe or 2D Matrix multi-element probe. 

2.1.1 Multiple angles using 1D Linear probe 

With Phased Array FAAST, one single shot is required to transmit several beams in the probe’s 

incidence plan, which can go up to 16 different direction in real time (but does not restrict the number 

of beams) compared to conventional Phased Array, where several sequential shots are required to 

perform the inspection. Please find hereafter the comparison with illustrations. 

 

 

 

 

 

 

 

 

Shot 1: -45° 

Shot 2: 0° 

Shot 3: +45° 
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2.1.2 Multiple angles using 2D Matrix probe 

As it is possible to transmit several beams within a plan, it is also true while using a 2D Matrix probe, 

allowing thus to transmit all beams within space. This feature is useful when looking for longitudinal, 

transverse and oblique flaws simultaneously. Below is an illustration of a 2D matrix probe, where we 

activated multiple elements, steering beams within space. 

 

 

 

 

 

 

 

 

The FAAST-PA works the same way as conventional Phased Array instrument, however the patent 

allows us to generate all beams in one single shot, thanks to its sinusoidal pulser.  

2.2 Multizone testing 

The multi-focal is one of the other prominent capabilities of the FAAST-PA, allowing the generation 

of multifocal beams through a PA probe in one single shot. Using the delay laws to focus at a given 

depth, the FAAST-PA can combine, as for the angles, several delay laws to generate multiple 

focusing beams at different level. This gives a huge advantage regarding inspection speed, flexibility, 

but also an increase in acoustical results. Unlike DDF (Dynamic Depth Focusing), the FAAST-PA is 

focusing in emission, but also in reception, whereas DDF only focuses in reception. Please find 

hereafter an example where 3 focal delay laws are required. 

 

FAAST-PA Shot 1: ±45° and 0° Summation of delay laws 
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2.3 Multibeam – Electronic scanning 

The Multibeam is the simultaneous activation of several sub-aperture in parallel which allow the 

reduction of scans, by covering the entire probe or by performing an electronic scanning. This feature 

reduces the scanning time in comparison to a single aperture 

performing the scan. As this is common while using Phased 

Array, the FAAST-PA can combine both Multibeam with 

Multiple angles, or Multibeam with Multizone testing.  

Shot 1: Focus 1 

Shot 2: Focus 2 

Shot 3: Focus 3 

Summation of focusing delay laws in 

one single shot 

FAAST-PA Shot 1: 3 focusing points 
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2.4 Multiple frequencies 

Overall the above features, the last but not least capability is the possibility to combine multiple 

frequencies within the same emission, within the bandwidth of the sensor. This allow the optimization 

of acoustical performances while keeping high speed inspection. It will be introduced in the next 

pages presenting trials and references. 

3. Acoustical performances of FAAST-PA 

  

 

 

3.1 Inspection of round bars with linear feeding 

Performing such inspection requires to have several probes surrounding the bars, which would 

perform an electronic scanning while emitting in different directions. For FBH detection, we would 

use a 0° straight beam, and for notches 2 angles around 45°, for a total of 3 directions. The FAAST-

Shot 1 - Focus 1, 2 and 3 in each aperture 

Shot 1 - Angle 1, 2 and 3 in each aperture 

simultaneously 
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PA have shown that we could perform the 3 directions within 1 single shot to reduce the required 

scanning time. The following example shows an A-scan and C-scan which have been detected 

dynamically with FAAST-PA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional tests have been conducted to demonstrate the possibility to have the 3 directions in one 

single shot, while having good Signal to Noise Ratio (SNR), and an increase of 66% of productivity.  

3.2 Inspection of Aluminium/Titanium plates 

A-Scan with one of the 2 notches detection within one emission 

C-Scan with one of the 2 notches detection, clockwise/counter-clockwise 
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The high-quality plates inspection is an application where FAAST-PA brings advantages. For 

Aluminium plates, the principle of acquisition uses 2 specifities of the above features, which are:       

One single shot “Large beam” i.e to transmit simultaneously with all elements while using multiple 

frequencies on the emission pulse, and, to perform by post-processing in reception all the necessary 

scannings (different virtual apertures and focal). The required specifications were to detect Ø0.8mm 

from 1.5mm near surface, up to 163,5mm, with a mechanical scanning speed of 700mm/s. 

 

 

 

 

         

 

 

 

 

The used water path was 50mm, an aperture of 10 elements with a focusing depth Focal1=55mm for 

near surface detection, and an aperture of 24 elements with a focusing depth Focal2=700mm for deep 

detection. To briefly introduce the acoustical results, the next examples will show the detectability of 

Ø0.8mm near surface and bottom area.  

 

 

 

By 

Schema of the control configuration 

Detection of 0.8mm FBH at 1.5mm. Aperture 10 elements in 

reception, focal 55mm 

Detection of 0.8mm FBH at 163.5mm. Aperture 24 elements in 

reception, focal 700mm 
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using only one sensor of 128 elements in combination with FAAST-PA capabilities, we shown the 

good acoustical results while having a mechanical scanning speed of 700m/s.  

3.3 Inspection of Titanium plates 

Based on the same principle as for the inspection of Aluminium plates, the FAAST-PA still have 

ressources to look for deeper defects. The further example shows the detection of FBH Ø0.8mm at 

185mm depth. 

 

 

 

 

 

3.4 Inspection of Jet-engine turbine discs 

Using the FAAST-PA, the main purpose of this reference was to inspect a part with several zones due 

to its complexity. To perform such inspection, we have combined the multiple focal (Multizone 

testing) to reduce the number of required emission, while using within the same emission, different 

frequencies to optimize the results between the near and deep area. By combining the above 

capabilities, rather than having 7 sequentials emissions, we obtain 1 shot for near surface, 1 shot for 5 

internal zones and 1 shot for the bottom area. Performing the inspection in only 3 shots and with one 

PA sensor, allow us to reduce the inspection time by 50% in comparison to conventional UT.    

 

 

 

 


