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Application of Large Diameter Pipeline Corrosion Detection Based on
Magnetostrictive Ultrasonic Guided Wave B-Scan Imaging Technology

YAO Wensheng' >, WANG Fenghuai'”, YE Yufeng'** ,XIE Haoping'”, YANG Jingpeng'

(1. Zhejiang Academy of Special Equipment Science , Hangzhou 310020, China;

2. Key Laboratory of Safety Testing Technology for Special Equipment in Zhejiang Province , Hangzhou 310020, China)
Abstract; In view of the limitation that the traditional ultrasonic guided wave detection technology can only use A-scan
signal to locate the pipeline defects axially, the research and application of guided wave B-scan imaging technology were
carried out. In order to meet the needs of multi-dimensional accurate location of corrosion defects in large-diameter
pipes, the guided wave local loading and circumferential scanning technology were studied to realize two-dimensional
location of defects in axial and circumferential directions. The applicability of guided wave scanning technology with T
(0,1) mode local loading in the detection of pipe blind hole defects and transverse groove defects was verified through
the test of sample pipes in the laboratory. The maximum sensitivity was less than 2% of the cross-sectional loss area.
The field application results show that the guided wave B-scan imaging detection can meet the needs of large-diameter
pipeline corrosion defect detection.
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Figure 1  Components of guided wave

B-scan detection system
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Figure 2 Schematic diagram of pipeline

circumference and expansion
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Figure 3 Locally loaded pipe model
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Figure 4 Schematic diagram of synthetic

aperture focusing technique
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Table 1  Technical specifications of guided wave B-scan imaging detection system
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Figure 5 Carbon steel sample pipe to be tested
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Table 2 Test parameter setting of guided

wave B-scan system
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Figure 7 B-scan atlas of sample tube
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Figure 8 Magnetostrictive strip arrangement

and upper computer connection
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Figure 9

Inspection site of ultrasonic

guided wave scanner
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Figure 10  Ultrasonic guided wave B-scan

detection signal of spiral welded pipe
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Inspection pipeline of

petrochemical enterprises
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Figure 12 Defect map of amine liquid

transmission pipeline
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