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Development of Automatic Detection System for Welding Defects in

Tube to Tube-sheet Weld Joints

Abstract

Hitachi Zosen Corporation and NICHIZO TECH INC. have developed an automatic detection
system for welding defects by applying artificial intelligence technology to phased array ultrasonic
images of tube to tube-sheet weld joints in heat exchangers. We had already developed a phased
array ultrasonic testing system for tube to tube-sheet weld joints in 2016; however, it required
inspectors to visually check the inspection images one by one for defects, presenting the issues of

inspection costs and the load on inspectors.

By combining the conventional image processing method with artificial intelligence technology,
the system developed achieved 99% accuracy in judgement for each welded tube. When applied to
actual heat exchangers, the system reduced inspection times by 75% compared to the conventional

method.
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