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A study on the Development of a Non—-Destructive Test

System by a Magnetic Flux Leakage Method.

by Park, Eun-Sik

Department of Electrical Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

In this research, the development of a Non-Destructive Test (NDT)
system by a Magnetic Flux Leakage(MFL) method is presented.

The detection of a crack or defect of a gas pipe is very important
in management of a gas pipe. The sensing equipment, so called PIG,
1s commonly used to detect defects of the underground gas pipe. The
system 1s consisted of magnetic yoke, Hall sensors and gas pipe.
in the system, the magnetic field produced in permanent magnet is
guided to the gas pipe by brush and magnetic yoke. The Hall sensors
detect the leakage flux in the region of defects such as crack,
corrosion, wrinkle, buckle and so on.

The defect signals in a MFL type NDT system mainly depend on



the change of the magnetic leakage flux in the region of a defect. So,
the optimum system was designed to maximize the magnetic leakage
flux in that region and the results are compared with experimental

measurements.
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3# 2.1 MFL PIGS] A8 314 (2] @ T]
X )
=xs Pipe Brush Yoke Magnet Back Yoke
1 1.290 0.135 0.344 0.540 1.466
2 1.706 0.238 0.431 0.608 1.915
3 2.033 0.320 0.498 0.659 2.266
5 2.510 0.443 0.597 0.735 2.785
8 2.990 0.564 0.695 0.810 3.299
10 3.220 0.620 0.740 0.845 3.540
20 3.840 0.774 0.866 0.941 4.206
50 4.400 0.900 0.975 1.026 4.804
100 4.640 0.936 1.018 1.063 5.059
200 4.790 0.928 1.040 1.084 5.207
500 4.900 0.871 1.055 1.099 5.316
1000 4.950 0.811 1.068 1.106 5.366
# 22 MFL PIGS] HA43 34 (2] @ T]
X )
=5 Pipe Brush Yoke Magnet Back Yoke

1 1.236 0.131 0.314 0.534 1.390
2 1.425 0.211 0.384 0.575 1.550
3 1.501 0.260 0.423 0.597 1.614
5 1.570 0.317 0.467 0.621 1.676
8 1.611 0.360 0.500 0.638 1.715
10 1.626 0.376 0.512 0.645 1.729
20 1.659 0.412 0.540 0.660 1.760
50 1.682 0.433 0.562 0.670 1.781
100 1.691 0.437 0.573 0.674 1.788
200 1.696 0.434 0.584 0.676 1.793
500 1.700 0.424 0.605 0.677 1.796
1000 1.702 0.409 0.623 0.678 1.797
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F 2.3 MFL PIG9] 3zkgdoll A o] ujdd a4 [ 1:T]
2 X )
xS Pipe Brush Yoke Magnet Back Yoke
1 1.5741 0.1353 0.4256 0.7982 1.5450
2 1.6403 0.2136 0.4831 0.8110 1.5937
3 1.6788 0.2640 0.5188 0.8188 1.6223
5 1.7214 0.3246 0.5606 0.8280 1.6546
10 1.7661 0.3902 0.6048 0.8381 1.6880
20 1.7871 0.4313 0.6335 0.8448 1.7099
50 1.8061 0.4553 0.6544 0.8496 1.7256
100 1.8135 0.4509 0.6645 0.8515 1.7318
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