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A Structure Non-Contact and Non-destructive Evaluation
Using Laser-Ultrasonics Application

Jae-Yeal Kim*, Kyung-Seok Song’, Dong-Jo Yang™, You-Hong Kim""

jr Abstract Wﬁ

The defects evaluation of the interior and the surface would be considered as vital characteristics in predicting the total
life span of the steel structure. More importantly, the understandings in the interior composite of welding zone and the
notifications in the presence, the formation, and the positioning of the non-metallic inclusion are necessary as well, since
there were signs of relatively high defect frequency presented in the welding zone. The ultrasonic testing is a highly recommended
technique chosen from among other techniques because of variety of advantages in conducting the non-destructive testing
for the welding zone. However, the ultrasonic testing had technical disadvantages referred as followings; the problems due
to the couplant between the PZT and the specimen, the formations that were miniature and complex, the moving subject,
and the high temperature surounding the specimen. This research was conducted to resolve the technical disadvantages
of the contact ultrasonic testing by studying the non-contact ultrasonic testing where the ultrasonic waves were transferred
by the laser, and revealing the specimen defects at its interior part and its surface part. The ultimate goal of this research
was to develop a non-destructive evaluation applying the laser manipulated ultrasonic method for the steel structure
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Fig. 1 Schematic diagram to show ablation of surface material
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Fig. 2 the Transmitting Direction of the Wavelength in the
Ablation Induced by the Pulse Laser
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Fig. 3 the schematics of confocal Fabry-Perot Interferometer
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Fig. 4 Beam Orbit of Confocal Fabry-Perot interferometer
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Fig. 5 Dimensions and Defect of specimen
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Fig. 10 Multiple reflection of laser generated longitudinal pulses
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