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Higher Precision by Improving PAUT Flaw Detection Analysis Method
for Tube to Tubesheet Welds Using Deep Learning

Abstract

Hitachi Zosen Corporation and NICHIZO TECH INC. had developed a phased array ultrasonic testing
system for tube to tubesheet welds of multi-tube heat exchangers and applied it to actual inspections.
The system uses deep learning Al technology to accurately detect harmful defects that occur in tube
to tubesheet welds. Through inspections conducted on over 50,000 tube to tubesheet welds to date, the
inspection method has been recognized by users as being useful. The system determines the presence
or absence of defects using image data, but this feature had issues with not being able to extract the
inspection range in the image and detecting excessive reflection echoes that are not defects. Therefore,
we solved these problems by improving the method of extracting the inspection range and by utilizing
new Al technology. This has made it possible to perform higher-precision inspections than before and
apply our inspection services to various multi-tube heat exchangers.
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