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Nonlinear Electromagnetic Field Analysis and Its Application to Nondestructive Evaluation in
' Material Degradation of Steel Samples
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This paper is concerned with a computational method for evaluating a degradation level of magnetic
materials. Applying current to a probe with magnetic yoke, the detecting signal can be measured by pick-up
coil attached with the probe. An inspection model is described by a nonlinear Euler equation in two
dimensions with the state dependent magnetic permeability. The nonlinear output least square problem is
formulated for identifying the material degradation parameter. Some numerical experiments are summarized.
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Fig.1 Hysteresis loop of AS533B[3]
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Fig2. B-H curve and ¢ parameter
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Table 1 Estimated value of ¢ parameter

True Value Estimated Value | Estimated Value
(Noise free) (1% Noise)
c) | 3.83x10° 3.22x105 3.67x105
c(2) | 6.00x106 6.52x10¢ 5.64 x10¢
c(3) | 4.00x106 3.54x106 3.63x106
c(4) | 8.83x105 8.86x 1053 1.18x10¢0
c(5) | 6.00x105 7.31x105 7.94 x105
c(6) | 3.83x10°5 3.23x105 2.95x105
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