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Numerical simulation of electromagnetic exciting infrared NDT

of internal crack in welding pipe

LI Long-bo, LI Guo-hua,XING Liang, HOU Su-ling
(School of Mechanical and Electronic & Information Engineering, China University of

Mining & Technology (Beijing) , Beijing 100083, China)

Abstract: To provide valuable references for practice, a finite element analysis software ANSYS is used to simulate

non-destructive testing( NDT) of internal crack in straight seam welding pipe by electromagnetic exciting infrared ther-

mography. The mathematical model of electromagnetic field and temperature field is built according to the induction

heating principle. The order coupling analysis of two fields is conducted , and the influence of internal crack of welding

pipe on detection law are discussed through changing the buried depth, coil position, materials and induction heating

time. The results indicate that internal crack influences the temperature of specimen surface,and the surface tempera-

ture decreases with increase of the buried depth and coil eccentric distance. Besides, the ferromagnetic material is

more likely to be detected. The existence of internal cracks can be detected by selecting the appropriate excitation fre-

quency or current intensity and the coil position.
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Fig. 1 3D geometry model
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Fig. 2 Sketch map of Internal crack
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Fig. 3 The temperature cloud of the zero defect surface
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Fig. 4 The temperature cloud of the defect surface
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Fig. 6 Maximum temperature distribution
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Fig. 8 Maximum temperature distribution
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Fig. 9  The influence of coil position
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