GRS I G N
ELECTRONIC MEASUREMENT TECHNOLOGY

2026 4 5 H

DOI:10. 19651/j. cnki. emt. 2519263

5T 045 16 S 0 3 % FR R B R B R 5T

wFE 2 R k#RT é; ﬁ ﬁzut:@l
(LLBRERAAFHRAFRER 23 300450; 2. PE BB X F(LFOAIF TR LT 102249)
W OE: SRR N R B R BE A SCBEAS 1B N 7 B b X ) B O A L B B AT A8 TR R R A 8 R D B R R B
T 5B N 7 I T T N A B AR N IR AS R . AR 5T 4 B R4S 1) St D A B R, 3 ST A TE T T b g B

WS BR IG B, T XUk P 2 TF A8 7 7 K D 25 44 5 3 3y 36 HAE il 1) N A R B (R 1) R G % R AR AR IR R A
EAZTT A 2. 61 4%, 35 7 RERLAAL AN 2K B I 3E L 76 200 MPa B R AR 3 Bl P . 4% I8 88 i o o/ TR 5 7 6 1 Ko v Sy
T Mg MZBEEH AU = K (g, —&,) cos20 MER KR, iR IEIOZIT AW T 155 ACSM AR 1 S fgh 46 0 J%
FRE, S XUk N Ty A 5 N 7 T T SR A T O T AR A A I B AL TR T B

KB N JT 5 WA ) M s ACSM; JE ol A il

FESZES: TNO6 XEKARIRAG: A ERREZRSER: 460.4020

Research on AC electromagnetic field stress detection technology
based on magnetic anisotropy

Li Rui’ Zhu Mingda® Fu Kuan'
(1. PipeChina Institute of Science and Technology, Tianjin 300450, China;

Chen Zijing""* Yang Guangyong'

2. College of Artificial Intelligence, China University of Petroleum, Beijing, Beijing 102249, China)
Abstract: AC electromagnetic field stress detection technology can achieve rapid screening of stress concentration areas
in pipelines, but current AC electromagnetic field stress detection technology is limited to uniaxial stress measurement
and cannot adapt to the identification of complex stress states in pipelines. This study integrates magneto-anisotropic
stress detection technology to establish a theoretical pipeline plane stress model and a finite element simulation model.
It designs an orthogonal stress detection structure with dual coil sets. Simulation results verify that under axial stress.
the variation amplitude of the longitudinal magnetic flux density reaches 2. 61 times that of the transverse direction.
Verified through universal testing machine loading tests, within the tensile range of 200 MPa, the sensor’s output
voltage exhibits a quantitative relationship with the angle between the stress gradient and stress direction, expressed as

AU = K" (g, —¢&,) cos20.

of traditional ACSM technology, achieves biaxial stress decoupling and principal stress direction determination,

The conclusion confirms that this method breaks through the uniaxial detection limitation

providing a new means for pipeline stress state detection.
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Fig. 2 The influence of stress on magnetic domains
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Fig. 7 The relationship between magnetic permeability and voltage
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