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Abstract : Aiming at the deficiencies of traditional uniform electromagnetic detection probes which are not suitable for the
stainless pipe inner detection, a Helmholiz coil-type inner detection probe for stainless steel pipes and its experimental system
are proposed and built. Through the finite element software COMSOL, the finite element model of the uniform electromagnetic
field in the axial crack on the stainless steel pipe inner detection was established. The distribution and variation law of the e-
lectromagnetic field in the pipe were explored, the characteristic signals B, and B, were selected, and the influence of the
length and depth of the crack on the characteristic signal was analyzed. Based on the simulation results and the characteristics
of the inner detection in the pipe, the Hemholtz coil-type pipe detection probe was designed, and then a stainless steel pipe

inner detection experimental system was built and tested. The results show that the crack on the inner surface of the pipeline
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will cause the disturbance of the uniform electromagnetic field. The characteristic signal B, contains the depth information of

the distorted crack, and the peak-to-valley spacing of B, contains the information of the crack length. Finally, the detection

system can realize the full circumferential scan of the axial crack on the inner surface of the stainless steel pipe.

Keywords : inner inspection of stainless steel pipe; uniform electromagnetic field; Helmholtz coil; axial crack
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Table 1 Sizes of model
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B 40 36 10
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Table 2 Results of crack depth measurement

FLSCRBE/mm T4 R B2/ mm WE/%
2 2.02 1.00
4 3.87 3.25
6 6.23 3.83
8 7.87 1.63
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Table 3 Crack length measurement

BFAK B /mm K B/ mm TR/ %
10 10. 87 8.70
20 18.93 4.65
30 29.70 1.00
40 40. 46 1.15
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