¥38E ol HL T 5 AR 2 4R Vol.38 No.6
- 42 . JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2024 4F 6 H

DOI:; 10. 13382/j. jemi. B2306969

B T B it FE AL BF ik BV R P X IE R el ”

B T R KRB R R B B R OE IHKA
(PILRH R TR B P94 710054)

OE RS ETE R R B TS R PRBE A AR R A T P A R, i A T A A SR AT M X T A T A A L
FEEE L, B A BRI T 2L kT A S s R B SL T ST B R AN D ik, BRI A RTINS
S 1T A AR AT FL S 43 BT, SR DXl P L AR 2 B 8 v JE I DX, 3 A 2 R A A 3 R R OB X IR AT R 43 ) B
T ZHRE B DX vk o R B XIS SRS XA R Rk AT TR JCB A Xk B AR AE 0. 8~ 1.2 ZZ (8], T
SRFEJE Y & AAEAGEAT T 2, AR & (095070 AT AR RIS G R R B BRI, JHE & T 28R ge 7 & #1710, 45 21
FM A B T A P A2 0 2 v T LA DX B, A BR TGS SRR AT e X3 r 2 T Wl v T A DX, T B B X8 & (B AR
0.75~1.2 Z &), BBE X IR b AERARTF 1.5, it & (50705 EepG i & AR AT 00T, 5 90 PR RS A2 7E 3~5 mm 2245,
SRR LU ALK T 5 BRBA RN s ZHE A FRIT

FE S ES: TH71;TE973 XRRFRIRAG . A E RiREF R4 E4RD: 510. 40

Multi-probe detection of defect region based on
direct current potential drop method

Xue He Ning Shuo Zhang Yubiao Zhang Shun Yang Chao Wu Jun Wang Xinyue

(College of Mechanical Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: Oil and gas pipelines are susceptible to defects throughout their service life due to manufacturing processes and complex
environmental conditions, often face incidents such as ruptures. Consequently, non-destructive testing is crucial for ensuring pipeline
integrity. This study examines the impact of crack defects on the potential field through the direct current potential drop method,
facilitating the development of a multi-probe defect detection technique. Finite element analysis of flat plate specimens with defects
disclosed a pronounced potential difference in areas with defects compared to those without. By partitioning the specimen area according
to the detection scope of multiple probes, a novel multi-probe detection method was devised. Detection of a defect triggers the calculation
of the defect influence factor, k; in areas without defects, £ values typically range from 0. 8 to 1. 2, whereas in the vicinity of defects,
they exceed 2. This variance in k values aids in approximating the defect’ s location and size. Additionally, a multi-probe detection
experimental platform was established, confirming that potential differences near defects are significantly higher than in other areas,
aligning with the findings from finite element analysis. Notably, the potential difference was substantially greater in defect areas, with &
values in unaffected zones ranging from 0. 75 to 1.2, and surpassing 1.5 in defect areas. The analysis of the distribution of & values
offers insights into the defect’ s precise location and size, with an accuracy deviation of about 3~5 mm.
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Fig.3  Voltage distribution of central crack specimen
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