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Ultrasonic Phased Array CIVA Simulation and Detection of Special
Structure of Butt Weld of Pressure Equipment
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Abstract: In the process of design and manufacturing of pressure equipment, due to the particularity of structure and the in-
fluence of on-site welding conditions, butt welds will have special structures such as staggered edge, unequal thickness
single side trimming, thick wall inner surface double side trimming and so on. The phased array CIVA simulation is carried
out for these three kinds of special weld structures, focusing on the sound field coverage and detection technology, and the
field detection application is carried out, and the waveform characteristics of the three kinds of special weld structures are
summarized. The results show that the three types of special weld structures will produce obvious structural echo in phased
array detection. The on-site detection needs to make a comprehensive judgment in combination with the macro inspection re-
sults of the weld and the weld groove size drawing, eliminate the interference of structural echo, and realize no omission and
misjudgment in phased array detection.This study provides technical support for quick judgment on site,and has certain refer-
ence value for nondestructive testing of pressure equipment.
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Fig.3 Acoustic field simulation results of staggered structure phased

array detection
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Fig. 9 Acoustic field simulation results of unequal thickness single

sided trimmed phased array detection
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Fig. 13 Calculation results of sound field for two sides trimming on

the inner surface of thick wall
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ness single sided edge cutting structure
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