
 Eddy currents (ET - Eddy CurrentTesting) are induced 
currents which flow in closed circuits in a conductive material 
placed in a time-varying or space-varying magnetic field.
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Operating principle
This non-destructive testing method (NDT) consists 
in creating induced currents in conductive materials, 
using a variable magnetic field produced by a probe.

These induced currents, called eddy currents, flow in 
the material and their distribution depends on the ex-
citation field, the geometry, the electrical conductivity 
and magnetic permeability of the material under test.

The existence of a discontinuity in the part under test 
modifies the flow of the currents thus causing a varia-
tion in the loaded coil impedance which depends on 
the type of discontinuity and its volume. 

The analysis of this impedance variation provides the 
elements needed for diagnosis. 

This variation is often displayed on a screen as a de-
modulated signal (also called Lissajous pattern), the 
amplitude and phase of which are characteristic of 
the discontinuity. 

The interpretation of the recorded signals is done by 
comparing the signals from the material to those from 
a reference block, featuring discontinuities which are 
representative of the phenomena being searched.

  Fields of
  application

The method is well adapted to the 
inspection of cylindrical structures 
(bars, tubes) and flat surfaces 
(sheets). 

It is also suited for measuring 
variations in the grade of alloys 
or measuring the thickness of 
coatings (deposits or paints) and 
can be applied within limits to the 
inspection of welds. 

Miniaturisation of probes makes 
it possible to inspect borings 
and threads for the detection 
of cracks. The array techniques 
associated to the progress made 
in computer technology are 
successfully implemented in many 
industrial fields, thus combining 
high resolution and high inspection 
speed. 

Examination mode
Absolute measurement for the detection of 
extended defects (corrosion, wear, erosion...).

Highly sensitive to small variations of electrical 
conductivity, magnetic permeability and material 
thickness, this characterisation measurement is car-
ried out in static or dynamic mode: 

 conductivity measurement,
 material sorting,

 effective hardening depth measurement,

  measurement of coating thickness (paints, elec-
troplating, plastics, anodic oxidation...) or ther-
mo-chemical treatment (carburizing, nitriding...).

Differential measurement for the detection of small 
defects (cracks, blow holes, inclusions, pitting etc.). 

This measurement requires a relative movement 
between the probe and the tested part (dynamic 
measurement); it is used for defect detection as it is 
not sensitive to gradual variations of the parameters 
which influence the circulation of eddy currents.

ADVANTAGES 
OF THE

METHOD

INTERPRETING
THE IMPEDANCE
VARIATION OF 
THE PROBE

  Detection of surface- breaking defects (even 
obstructed) or located in depth at a few 
millimetres from the surface.

  Dimensional measurements (thickness of 
non-conductive coatings or coatings with a 
significantly different conductivity from that of 
the part).

  Sorting parts with different electrical 
conductivities (same alloy but different heat 
treatments, alloy grades accidentally mixed, 
etc..).

  High detection sensitivity for defects with the 
capability to evaluate their depth.

  Discrimination between the different types of 
anomalies (dimensional, structural...).

  Possibility of automatic continuous inspection 
of long and profiled parts (tubes, bars, steel 
strips...).

  High inspection travel speed, the probe is not in 
contact with the tested part. 

  Measurement under water.

  Measurement possible at very high 
temperatures (900°C).

  Transportability.

  Ideally adapted to maintenance inspections (heat 
exchanger tubes, mechanical ascending aids, 
suspension bridges, aircraft engines...).

  No hazard for the environment.

  Compatible with health and safety requirements.

Eddy current testing is very much appreciated due to the many possibilities offered by the detection 
sensitivity and the ease to automate the method. Indeed, the absence of contact between the probe and 
the test object, the possibility for high travel speed and the easy integration in production lines are the main 
interests of eddy currents. 

In addition, the reproducibility of measurements makes it an NDE method widely used for characterisation 
of materials and maintenance of installations, in spite of the large number of parameters which influence the 
measurement.
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