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Abstract:
Defect detection in conductive plates represents an important issue. The work presents
the usage of a novel uniform eddy current probe (UECP) architecture that includes a
magnetometer sensor based on a set of giant magnetoresistances as part of a non-
destructive testing (NDT) system developed using a virtual instrument system
technology. A practical approach concerning the UECP design and implementation and
experimental results obtained on cracks and non-uniformities of welding lines performed
in aluminum plates are presented. A comparison between the proposed novel eddy
current probe architecture and the GMR pancake eddy current probe is included in the
paper.
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I. Introduction

Defect detection in electrically conductive plates offers an exciting and
interesting challenge to both researchers and applied technologists. For
non magnetic metallic materials such as aluminum, the major problem of

interest is the detection, location and geometric characterization of
single flaws [1] that appear in uniform regions of the plates under test
but also in weld line regions that make the detection task more
complicated [2]. The e = i ing method is
based on eddy currerjts iﬁ%%tmwwmi%ﬁmJle under test
using a time-varying magnetic field created by the AC current that flows
in an excitation coil located above the sample's surface [3]. These
currents generate a secondary magnetic field that can be measured
either using detection coils or magnetic field sensors. Because the eddy
current flow pattern depends on the electromagnetic properties of the
material, one can evaluate the material characteristics and detect the
presence of defects from the measured signals [4].
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