DOI:10.19650/j.cnki.cjsi.2016.10.012

37 10 Vol. 37 No. 10
2016 10 Chinese Journal of Scientific Instrument Oct. 2016
k
( 361005)
o ( MFL)
o MFL
o U ; MFL
: TH878".3 A 1 460. 4030

Novel MFL method for pipeline crack no blind spot detection
using composite excitation

Wu Dehui Liu Zhitian Wang Xiaohong Su Lingxin

( School of Aerospace Engineering Xiamen University Xiamen 361005 China)

Abstract: Pipelines are the critical components in oil and gas industry axial cracks caused by stress corrosion and fatigue damage are the
hidden danger of pipeline safe operation. The conventional magnetic flux leakage ( MFL) detection technique is inadequate for accurately
detecting the narrow axial crack in pipeline and forms detection blind region. In this paper a new MFL detection method capable of
simultaneously detecting both axial and circumferential defects is proposed utilizing DC-AC composite excitation. Firstly the measured
pipe wall is magnetized by DC-AC compound magnetic field using a U-shaped yoke. The DC magnetic field is directly acted on the
circumferential crack and generates effective MFL detection signal. The AC magnetic field generates a uniform eddy current field
perpendicular to the magnetization direction inside the pipe wall. When the eddy current field is disturbed by the axial crack a
secondary induced magnetic field is generated. Through detecting the surface magnetic flux leakage and secondary induced magnetic
field the new method can obtain the axial and circumferential crack detection capability simultaneously. Both simulations and
experiments were conducted the distributions of the magnetizing field eddy current field and secondary induced magnetic field acting on
the axial and circumferential cracks were analyzed. The results show that the proposed new method can detect both axial and
circumferential cracks effectively with one pass scanning the pipeline crack no blind spot detection is achieved.
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Fig.1 3D approximate model of rectangular groove

for pipeline axial crack
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Fig.5 Axial crack detection using magnetic circuit
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