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Fig. 1 The model for theoretical calculations

of pulsed eddy current testing
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Fig. 6 The difference signal for different width surface defect Fig. 7 The difference signal for different width subsurface defect
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Fig. 8 The difference signal for different depth surface defect Fig. 9 The difference signal for different depth subsurface defect
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Simulation Design and Experimention Research on A
New Type of Pulsed Magnetic Flux Leakage Sensor

YANG Bin - feng' , ZHANG Hui’, YU Fu - ping', WANG Yun — jiang’
( 1. Telecommunication Engineering Institute, Air Force Engineering University, Xi’ an 710077, China;

2. Department of Scientific Research, Air Force Engineering University, Xi'an 710051, China)

Abstract : In the course of testing the insulated pipeline, because of the insulation of the insulating layer, the mag—
netic field generated by the traditional electromagnetic nondestructive testing technique will be badly attenuated
when diffusing to the surface of pipeline. So detecting the corrosion in the insulated pipeline is a crux in nonde—
structive testing (NDT). Pulsed magnetic flux leakage (PMFL) technique is adopted to detect the corrosion in the
insulated pipeline because it combines the advantages of richness frequency components of pulsed eddy current tes—
ting and the superiority of the magnetic flux leakage technique adapted to the inspection ferromagnetic pipeline to—
gether. Based on analyzing the principle of PMFL and by using finite element method, the distribution of magnetic
field along the pipeline surface and pipeline wall, and the detection abilities of four different sensor models to the
insulated layers in different thickness are studied. The result of simulation shows that the model with the core in
both sides of the exciting coil has a better testing ability. Finally, the performances of this sensor are investigated
by experiment ; the result shows that this sensor can be used to perform quantitative detection of corrosion depth.

Key words :insulated pipeline; corrosion; pulsed magnetic flux leakage ; sensor



