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Laser Ultrasonic Testing System for Weld Flaw Inspection of Pipelines
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Abstract: In order to tackle the problems caused by rough test samples and harsh operation environment in weld flaw
inspection of gas and petroleum pipelines, a laser ultrasonic inspection scheme for detecting surface crack and internal
defects of welds was proposed. A high frequency laser ultrasonic receiver based on two—wave mixing in photorefrac-
tive crystals was developed, which can effectively detect high frequency ultrasonic signals on rough surfaces. This
system was utilized to inspect weld flaws of pipeline specimen and the location of surface cracks and the depth of the
internal defects can be effectively determined with the experimental data. The detection spatial resolution is 0.01lmm
and the detection error of defect location is under 2%. Experiments indicated that this system has a compact and reli-
able structure, user—friendly control, and the high frequency laser ultrasonic receiver can work in typical environment
for weld flaw inspection of pipelines, i.e. 70~75 dB environment noise. These features make it suitable for industrial

applications.
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