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Nondestructive Testing of Welding Flaw at Gas Pipeline
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Abstract — We have developed a system for nondestructive measurement of the magnetic flux leakage
at welding flaws, existing in a gas pipeline by Hall sensor. For measuring the magnetic flux leakage, we
designed a reference specimen having four kinds of welding flaws. Magnetic flux leakage is measured
around the welding flaws of the specimen. The possibility for classification of different kinds of welding
flaws is carried out by means of the peak-peak value and the interval between peak-peak of the magnetic
flux leakage.
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Fig. 1. Magnetic flux lines beneath the root of a surface pit
illustrating the generation of a ‘detour flux dipole’.
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Table 1. A class of welding flaws at manufactured
specimen.

Ha” Probe m Excessive Backbead
M Excessive Undercut
Sample pipe Defect F|ux line

Fig. 2. Profile of magnetic flux leakage around defect in
pipeline magnetized by electromagnet.
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Fig. 4. Schematic diagram of measuring system for magnetic
flux leakage at welding flaw.
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Fig. 5. Photography of developed measuring system for
magnetic flux leakage at welding flaw of gas pipeline.
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Fig. 6. Signal profiles of magnetic flux leakage at various
welding flaws ((1) Excessive backbead, (2) Incom-
plete joint fusion, (3) Excessive undercut, and (4)
Excessive reinforcement).
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