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ABSTRACT |
Magnetic field analysis of nondestructive testing using remanent magnetism was performed by using
two-dimensional finite element method. A leakage flux method using remanent magnetism is applied

'tolmagnet'ic'ma'terial as nondestructive teSting method. The remanent magnetism is approximated

- by equivalent magnetizing electric current. And we assumed that the remanent magnetization is in -
proportion to the magnetization in the magnetizing process. Formulation of the finite element method
using magnetizatior is described. A simple model was used to confirm the applicability of the leak-

age flux method using remanent magnetism It became clear that small lift-off of probe was required

to detect small defects because magnetic field induced by the remanent magnetlsm decreased rapidly

with distance from the defect.

Keywords: remanent magnetism, leakage magnetic flux testing, nondestructive testing, finite ele-

" ment method, magnetic field analysis.
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Fig. 2 Magnetic flux density distribution at magnetizing process, (a) no defect, (b) with defect.
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Fig. 3 Magnetic flux density distribution induced by remanent magnetism, (a) no defect, (b) with defect.

4E-04 4E-04
lift of f
(o] 0 ——e—— 1.67 mm
3E-04 3E-04 g

H e ® S 0.83 mm

Illll‘ll1l|l‘lll|llll
IIII‘IIIIIllT]IlIlI

2E-04 2E-04
&
m
1E-04 .. 1E-04
-0E+00 0E+00
B} ——Ta B04 Lo s by o by by
0 50 100 150 200 0 50 100 150 200
X (mm) X (mm)
(@) KB L (b) RKad b

M4 BEEGCXZRBRUEESS (n=15)

" Fig.4' Leakage flux distribution over the plate: u=L.5, (a) no defect, (b) with defect.
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Fig. 5 Leakage flux distribution over the plate: u,=1000, (a) whole, (b) detail.
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