H38% 10 HL T 5 AR 2 4R Vol.38 No. 10
2024 410 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION <137 -

DOLI: 10. 13382/j. jemi. B2407437

o L7 U S 0 A PR R R U 7

FHER KEXR FHBRA RAER O OF AR AEEF
(1. KEH TRV TREELRE KJE 03002452, M2 RJFEBE TRl SR BE &= Wk seBe W% 226601;
3. INPEE I . KB 0300064, KIEFE T RFHS 53 THAE¥R  KJE  030024)

W OB AEEEEG TN T Al BAREEAT, A e R R A R BRI AR R EE R A B IR X
A TE BB AR DU AR AR A B B (RAS A R L B 2 S R R A T A 00 AR e 0 280 4 T 1 S o, A e i A TG T 4
AR AT KB Re = A0 O 2B e ), BB AE AR IR AL 2 I 00 T X 45 T8 HEA T BB A U, AR B AE AT AN
SRR XS R A R, SO e T B A T A B B A T ) = A PR R BRI 2E Sy L R 25 40
JEVEAE ] | 2253 R 2B (]| 2243055 BEMIR (A 1 M5 5 e, X5 5 RRIE S R 1 OC R AT 4007, S e UK T35 & 19 1T
55 D EAE R . 2255 H0 s (55 S0 {1 d0e 573 ST 0 DA T 348 K i ke R 3 4 DR R, DB () s e ] R
TREEA G, HL R AN 2 TR B3 TG R B P9 2 TR B3 KM/, I8 3 5 5 R S e b i 4006, B I 38 T 88 B 3 B 10
55 o XIWFFTA BT U8 Ak ok v 163 S A5 I 12 A 7 A0 288 T2 45 S AP s I o F o R, 8% s RS 0 i M s o

KA MR GRS A R 5 55 b

RE 4SS TN04;TG115. 28 XHERFRIRED . A ExiREFER SR, 430.25

Research on pulse eddy current testing method for
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Abstract: Coated pipelines are widely used in industries such as chemical, petroleum, and gas. Cracks and localized corrosion caused
by pipeline corrosion may pose significant safety hazards, making the detection of pipeline defects exiremely important. However, the
thicker coating on the pipeline makes it difficult for conventional non-destructive testing to detect defects in the pipeline. Pulse eddy
current non-destructive testing technology, due to its strong excitation energy and excellent penetration ability, can detect defects in the
pipeline without removing the coating. This study aims to analyze the effectiveness of defect detection under different signal
characteristics. Firstly, a three-dimensional finite element model of a pipeline with a coating layer is established using simulation
software. Secondly, differential voltage peak, differential voltage peak time, differential voltage zero crossing time, and differential
signal fundamental frequency amplitude are selected as signal features to analyze the relationship between signal features and defects.
Finally, a more suitable evaluation signal is selected. The simulation results show that the peak value of differential voltage and the
amplitude of fundamental frequency increase with the increase of defect arc length and with the increase of defect depth. The peak time
and zero crossing time are only related to depth, and increase with the depth of the outer surface and decrease with the depth of the inner

surface. And by fitting signal features with defects, select signals suitable for defect resolution. This study helps to optimize the

ke B . 2024-04-16 Received Date ; 2024-04-16
w FE AT H | F KT WS LR BB L0000 H (2023YJ13) 111 P44 7 FH L REAIF 22 11500 75 45 300 H (20210302124354, 20210302124051) |
T2 R R TR A e ) i 548 RE e 4% P A 9 e FF R & 350 H (2023 HA-TYUTKFYF005 ) %% B



- 138 - LSRR R e o

38 &

application of pulsed eddy current non-destructive testing technology in defect detection of coated pipelines, improving the accuracy and

efficiency of detection.

Keywords : pulsed eddy current; coated pipe; finite element simulation; signal analysis
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Fig. 1 Working principle diagram of PEC
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Fig.2 Pulse square wave signal
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Fig. 7 Simulation of surface depth defects
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Frequency domain simulation analysis of differential signals
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