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Demystifying the Technology

Eddy current technologies take advantage of a physical
phenomenon referred to as electromagnetic induction, where
an alternating current flowing through a wire coil — generally
copper — generates an oscillating magnetic field. When this
magnetic field nears another electrically conductive material, a
circular flow of electrons appears in the material, which is
known as an eddy current. An eddy current generates, in turn,
a magnetic field that interacts with the coil and its magnetic
field. Defects such as cracks in the electrically conductive
materials disrupt the flow of eddy current and its magnetic field,
modifying the electrical impedance of the coil, which make it
possible to identify and characterize the defects.

Eddy Current Testing

Usually referred to as ECT, this is the best method for
inspecting non-ferrous components, such as stainlesssteel welds, for defects. ECT makes it possible to
reliably detect corrosion and surface cracking, for
example. Such defects cause variations in the phase
and magnitude of the eddy current generated by a
transmitter coil, which are monitored by a receiver coil
or by measuring the variations in the current flowing
through the transmitter. This is the core of

single-element ECT.

standard,

Eddy current array (ECA) probes use several individual
coils, grouped together in one probe. The coils are
excited sequentially to eliminate interference from
mutual inductance (a process referred to as channel
multiplexing; see below). To optimize performance,
ECA probes can be flexible or shaped to match the
specific geometry of the part to inspect for simplified,
one-pass inspections. Data from ECA probes can be
encoded and it is transmitted directly to software for
graphical display (C-scan), record keeping, and
reporting.
ECA probes can replace a number of traditional NDT
inspection methods like magnetic particle testing (MT),
liquid penetrant testing (PT), and single-element ECT
(above) through shorter inspection times, better flaw
detection, and complete inspection records.

