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In-Process Welding Monitoring System Using Laser-Ultrasonic Testing
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In the industrial field, a technology to fabricate large structures by combining various small parts is being established in line with the progress of welding

technology.

With this as a background, Toshiba has developed the world's first in-process welding monitoring system applying a laser-ultrasonic testing technology in
order to inspect defects in the process of welding. Through non-contact inspection of parts being welded at high temperature, the in-process welding monitoring
system allows users to repair only the defect without the need for entire refabrication once it detects the presence of a defect in a welded part. This system has
been applied to the manufacturing of turbine rotors for thermal power plants and is contributing to the reduction of process retrogression.
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Flow of welding process
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Defect detection using laser-ultrasonic testing
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Configuration of welded rotor measurement system
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Conceptual diagram of synthetic aperture focusing technique (SAFT)
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Grooved face of test piece
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Result of test piece measurement
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Laser irradiation method for welded rotor manufacturing
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Results of defect detection using mockup of welded rotor
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Quantification of defect sizes
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In-process monitoring of welded rotor manufacturing
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