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Fig. 1 Relationship between stress and magnetization



SR A A < i ok A

TH 55 0 455 () 1F (AR 1Y

T R B A TE R BB AN ] 2 PR, R AT I R
ﬁﬁuliiﬁiﬁ?ﬂ1Eﬁg*fgﬁﬁﬁ§ﬁ£&%»£<52jq¢z,iﬁﬁﬂym52
Ky BREEREE R ¢ AR RE AR AR A e
Aib 25 BRI R R L AR T B A DU A BE T
2 B EAr , 225 [ A B J5E 0k A6 2 2o 55 B o0 1 [

“

[

[
\/ \J

2 SRAEEBUESERER

Fig.2 Forward modeling model of weak magnetic signal of

defective pipeline
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Fig.3 Distribution of magnetic induction intensity in x, y and z

directions at corrosion defects
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Fig. 4 Variation of magnetic induction intensity at different
ground height conditions
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Fig. 6 Variation of magnetic induction intensity under

different magnetication intensity
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A Forward Modeling of Weak Magnetic Signal in Defective Pipeline

ZHANG Huabin', XU Hongfei*, LIU Yanjun®
(1. State Official Website Group, Western Branch, Urumqi 830000, China;
2. School of Mechanical and Electrical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Aiming at the problem of corrosion detection of buried gathering and transmission pipeline under trenchless
conditions, combined with magnetic dipole model and stress magnetization model, a forward modeling model of weak magnetic
signal of defective pipeline was established. The waveform characteristics of magnetic induction intensity of corrosion defects
and the effects of ground clearance and magnetization on magnetic induction intensity were studied by numerical simulation.
The results show that at the corrosion defect By and by had extreme value characteristics and opposite direction, B, had zero
crossing characteristics and the peak value changed direction. The effects of ground clearance and magnetization on the signal
were discussed respectively. Finally, the field test was carried out to verify the accuracy of the forward model, and the error

rate was 11.11%.

Key words: buried gathering pipeline; trenchless; corrosion defect; weak magnetic signal; magnetic induction intensity
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