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Application of The Frequency Fluctuation Analysis Method to The

Barkhausen Signal and Its Application
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Ferromagnetic materials are widely used for various manufactured products such as cars,
trains, and ships. Iron and steel are the most popular materials for frame structures because of
their mechanical properties. Nondestructive testing of iron and steel is an extremely practical
way of maintaining their mechanical reliability. It is well known that Barkhausen signals are only
emitted from ferromagnetic materials while they are magnetizing. These signals also vary
depending on their past mechanical as well as radioactive stress histories.

In the present paper, we have applied a generalized analysis of frequency fluctuations to
Barkhausen signals in order to detect the various mechanical stresses. Surprisingly, we have
succeeded in clarifying that application of our frequency fluctuation analysis to the Barkhausen
signals made it possible to detect several kinds of different pressure mechanical stresses.
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Fig.1 Device for measuring Barkhausen signals.
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Fig.2 Stresses are applied by hanging weights.
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Fig.3 Example of typical frequency characteristics of
Barkhausen signal under no stress.
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Fig.4 Example of typical frequency characteristics of
Barkhausen signal under 3 kg of stress.
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Fig.5 Example of typical frequency characteristics of
the Barkhausen signal under no stress along with an up
to the 4th order power series curve in (1).
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Fig.6 Dispersion of frequency fluctuation
coefficients.
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series.
1.0 7
b ®
®
UNDER/STRESSED
z(3rd orden 0.5¢ ® ®
NO SFRESSED 1
1.
v(2nd ordep) 0.3
0.0
0.0 0.5 1.0 Mo
X(1st orden
(a) x-y plane

Copyright © 2014 Hosei University

UNDER STRESSED

NO STRESSED
y(2nd orden 0.5 1

0.0-5-6
0 0.5 _
“#(3rd ordenX(Ist order)
- \J .

(b) x-z plane
B.9 S A EEIC L H1R%a, e, 8,8,
DAAT DIEN
Fig.9 Difference in normalized frequency fluctuation
coefficients & 'a,'a,'a," between stressed and
non-stressed groups.
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Fig.10 Classified into 2 groups frequency
characteristics of Barkhausen signals by the k-means
method and a 4™ order power series approximation
curve to the lower frequency range.
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Fig.11 Difference in normalized frequency fluctuation
coefficients %% %% petween stressed and
non-stressed groups.
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Fig.12 Classified into 4 groups of the normalized
frequency fluctuation coefficients by means of the
k-means method.
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