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Finite Element Modeling of Perturbation Fields due to Colonies of
Stress Corrosion Cracks(SCCs) in a Gas Transmission Pipeline
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Abstract : The detection of axial cracks using conventional MFL pig is a significant challenge in the gas pipeline inspection.
In this study, a technique using interaction of circumferentially induced currents with axial stress corrosion crack is presented.
The feasihility of this techmnique is investigated using finite element modeling. Finite element analysis of such interaction is a
difficult problem in terms of both computation time and memory requirements. The challenges arise due to the nonlinearity of
material properties, the small size of tight cracks relative to that of the magnetizer, and also time stepping involved in
modeling velocity effects. This paper presents an approach based on perturbation methods. The overall analysis procedure is
divided into 4 simple steps that can be performed sequentially. Modeling results show that this technique can effectively detect
colonies of SCC as well as single SCC.

Keywords : magnetic flux leakage, stress corrosion cracks, velocity effects, perturbation fields
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Fig. 11 Mesh for angular defect
Fig. 8 Step 2 results using double layer source model,
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Table 1 Defect profile for each case
zot| Zg | A Zah 2%
Case |®i&| 20| | 20 (degree) elzursr| = ora
em) | (%) x| (m)| #&l (cm)
1 8 60 0 70.04_‘ 278
2 4 40 0 -0.02 276
3 4 40 0 0.0 -4~ 0
Case 1
4 2 80 0 0.0 274
5 6 60—‘ 0 002 274
6 8 60 0 0.04 672
1 4 60 16.7 -0.02 074
-
Case 2| 2 8 40 0 0.0 -4~ 4
3 6 60 0 0.02 0~6
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