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Kurzfassung 

Ultrasonic testing is currently one of the main techniques employed in many industries 

(metallurgy, foundry, aeronautics, etc.). This technique consists in generating ultrasonic 

waves into parts to be inspected to possibly detect and size defects from the analysis of back-

scattered signals. Starting from conventional techniques, new technologies matured through 

the years: Phased Array some decades ago and FMC/TFM a decade ago. The PWI technique 

is filling the gap between these two: merging the speed of Phased Array and the accuracy of 

FMC/TFM. Nowadays, acquisition devices are more and more powerful and customizable. 

The Plane Wave Imaging (PWI) offers numerous advantages for NDT inspections: high level 

of energy in emissions, same high number of elements in emitting and receiving, ability to 

insonify large pieces. In this paper, the principle of the technology is presented. Then, several 

applications cases taken from industrial cases are detailed, showing the improvement 

compared to Phased Array and FMC/TFM techniques. We show that PWI is beneficial for 

large metallurgical pieces and foundry blocks specifically. It also shows improvement for 

crack detection in such cases. 
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Introduction
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• A French aluminum foundry is facing increasing quality expectations from its 
customers

• During cooling of the blocks, defects are randomly happening
• Present production quality check with mono-channel UT is very partial (no 

defect sizing, unprecise location) and is creating false calls
• Customer demand was to improve overall reliability of the inspection
• Due to customer low knowledge of defects typology and dimensions of the to 

be inspected blocks, idea was to get an echography of the blocks 
• PWI has been chosen considering above context
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Agenda

▪ PWI: theory and concepts

▪ PWI description

▪ Comparison to PAUT & FMC/TFM

▪ Expected benefits

▪ Use case

▪ Industry presentation & challenge

▪ Feasibility study

▪ Integration & deployment
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