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Finite Element Analysis for Eddy Current
Signal of Aluminum Plate with Surface Breaking Crack
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Abstract

The detection mechanism of the flaw for the nondestructive testing using eddy current is related to
the interaction of the induced eddy currents in the test specimen with flaws and the coupling of these
interaction effects with the moving test probe. In this study, the two-dimensional electromagnetic finite
element analysis(FEM) for the eddy current signals of the aluminum plate with different depth of
surface cracks is described and the comparison is also made between experimental and predicted signals
analyzed by FEM. In addition, the characteristics of attenuation of the eddy current density due to the
variation of the depth of a conductor are evaluated. The effective parameters for the application of
eddy current technique to evaluate surface cracks are discussed by analyzing the characteristics of the
eddy current signals due to the variation of crack depths.
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Fig. 1 Dimension and geometry of surface

crack(unit:mm)
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system and configuration of the probe

3= g4AF Asg SAAY. FIFo] w2
A5 A719 437 AolE glolr] s
Aggdo] L.emmolA 7= AFZE JEZFY) 1,
Azt 270022 AT A5 arje 4d9d
2 HAAAY peak® peak Alol9] gtold, ¢4+
Zre] £47|%-2 ASME EF EAE gt

33 wElea nyd

B dFdAE #88s Y Zzou
ANSYSE o|&3ly <Fuly Fue EHAY
TAE 2D EAE skt 2293 4-
A A+ 84E AMSstd 574 dA4E o
Fol R4y dgow, olu Agd
Table 1ol el glewm, syqmde =7
Table 29 Yl St

2D EAZ rEFsEly] & 29L& gu Ao
ARSAA z WFoz 7 dolg X Ao
2 7Hdstgth 249 dH AL 1.2mmx1.2mmo)
o, i Ed u2E AAGddE 299
e LA ¥ Ao st ArdY =
H4E 002 dte AAZAS E3sigyg. 29
B9 Z 240l -1.0e07 A/m® Q) AFLEE ¢
7oy, Fass ddFase 5984 &
#3tlvh. Fig. 39 7HeFsigt s mdol a3
FrE2AdAE EASGRoR, TIdFEL 4
299 Fztol] X A7) 1, lift-off AT E 0.4mm
2 3R ¢2u)E Fod Ao e w9
AHNE 2719A #AZ dt9 Ho AR
B 2SS AAANA 04mm FOoE AFYAE

=44e

1339

Table 1 Material properties for finite element

model
. Electrical
. Relative . ... |Source current
Material ... | Resistivity - 2
permeability (Ohm-m) density(A/m”)
Air 1 0 0
Coil 1 3.0e-08 1.0e07
Aluminum 1 3.7e-08 0

Table.2 Size of analysis model

Component Size
Air 10mmx6.4mm
Coil 1.2mmx1.2mm
Aluminum 10mmx3.6mm

width: 0.4mm
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