SWREL—FBEAY FORR

(E3#H)

— L—YRBERECLIRARERNFOMRE —

Development of Multifunction Laser Welding Head (3)
- Surface Inspection Technique by Laser-ultrasonics -
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Multifunction laser welding head has been developed. The head is able to perform not only underwater laser
welding as repair, but also laser peening as preventive maintenance and laser ultrasonic testing as inspection.
For inspection with multifunction laser welding head, a new method of visualized weld defects in water by
laser-ultrasonics has developed. To detect and visualize a surface of weld metal with welding bead, the
authors have developed a new detection method by leaky wave induced by interaction with surface acoustic
waves and defects. Furthermore, developing Synthetic Aperture Focus Technique (SAFT) for visualized
inspection surface 2-dementionally, we achieve the inspection result alike Penetrant Testing (PT) despite
underwater environment with multifunction laser welding head.
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Fig.1 Principle and proposed detection method
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Fig.3 Visualized result of surface inspection
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Fig.4 Schematic of laser-induced leaky waves testing
with multifunction laser welding head
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Fig.5 Experimental setup
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Fig.6 Laser-induced leaky waves testing experiment
with multifunction laser welding head
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Fig.7 Inspection surface with weld defect
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Fig.8 Visualized result of surface inspection with
multifunction laser welding head
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