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achieved in practice). Although eddy currents penetrate deeper
than one standard depth of penetration they decrease rapidly with
depth. At two standard depths of penetration (20), eddy current
density has decreased to 1/e squared or 13.5% of the surface
density. At three depths (3d) the eddy current density is down to
only 5% of the surface density.
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Since the sensitivity of an eddy current inspection depends on the
eddy current density at the defect location, it is important to know
the strength of the eddy currents at this location. When attempting
to locate flaws, a frequency is often selected which places the
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expected flaw depth within one standard depth of penetration. This Tech.

helps to assure that the strength of the eddy currents will be
sufficient to produce a flaw indication. Alternately, when using
eddy currents to measure the electrical conductivity of a material,
the frequency is often set so that it produces three standard depths
of penetration within the material. This helps to assure that the
eddy currents will be so weak at the back side of the material that
changes in the material thickness will not affect the eddy current
measurements.
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The applet below illustrates how eddy current density changes in a Properties

semi-infinite conductor. The applet can be used to calculate the
standard depth of penetration. The equation for this calculation is
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Where:

0 = Standard Depth of
Penetration (mm)

n=3.14

f = Test Frequency (Hz)

K = Magnetic Permeability
(H/mm)

o = Electrical Conductivity
(% IACS)

(Note, however, that the
applet uses the relative
permeability so there is a
permeability of free space
term in the equation. i.e.
relative permeability
multiplied by the
permeability of free space
puts the material
permeability in to H/mm
units.)
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One should also note that although the currents are restricted to
flow within specimen boundaries, the magnetic field extends into
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the air space beyond. This allows the inspection of multilayer
components separated by an air space.
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