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Context and objective

» The industrial demand is to detect efficiently i

flaws located nearby a fastener

v Need of Eddy Current inspection for flawed
fastened structure

» Development of a semi-analytical model in CIVA

v Based on the Volume Integral Method
v Handles a multi-layer structure

The semi-analytical model

E,(0)=FE" (1) —jwpo >
l=m

o, G ) [ = o GOV By e

Primary field in the layer & Dyadic Green's functions

ES G Gon 1\ [ Em
H = (I — H H H
Ego) g’n, m [ Jn En

G electromagnetic self-coupling terms of the "

G, ; mutual coupling terms of the ;%

region onto itself

region over the "

The dyadic Green’s functions are solution of
V xV X ég;d (r,r") flc% 627) (r,r') = 6 I6(r—1")
The response of the probe is obtained via the reciprocity theorem
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where Iy is the feeding current of the probe, € the calculation volume and o the conductivity

Configuration Zeng & al (ACES’07)
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= Comparison with published data (Zeng & al configuration) = Optimization of the discretization in order to improve the th
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= Validation with experimental data (aeronautical configuration) Best efficiency of the method te
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