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Masaki KATSUMATA, Hisashi ENDO, Seiji HAYANO,
Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

Ferromagnetic materials, i.e., iron steel and its composites, are widely used as the
frame parts of various artificial products and constructions such as automobile, air
plane, building, bridge and so on. Because of its mechanical property, iron steel is most
popular in use for the frame materials to maintain their mechanical strength. On the
other side, nondestructive testing of iron steel is an extremely important way in order to
keep their mechanical safeness.

One of the deterministic differences between the ferromagnetic and non-magnetic
materials is that all of the ferromagnetic materials when applying external magnetic
field attracts major magnetic field; and also magnetization process of ferromagnetic
materials always accompanies with the Barkhausen effects.

In the present paper, we propose a new nondestructive testing methodology for the
ferromagnetic materials fully utilizing the Barkhausen effects along with smart

visualized information processing.
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Fig. 1 Magnetic Sensor for Experiment
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Fig. 2 Output Sensor Signal

213 I7—YIEHRICLDHESHE

Sy gy ) 4 XORBITERFICHER L THE
WO, 7— U R RV TRBBR S & T N
vy A XEERT IEEAERS OB TS. 7
TR~ Z AOH% Fig. 3157, Fig3 b, &EX
BONPERE R Y —Fo08#/ ( Xx 8. L
L, MOBEFERSITKREBDB NI Y E R
WA LDEEZLND.

T—U LAY bTATEERE - RRUR RS & Hl

BLT, "2 "B BRI B EESDOHRERET
5. FigdizFig2 oo ¥ )L XDH%
M LR THD.

Fourier Spectrum

0.1 250.5 501.0

Fig.3 Fourier Spectrum of Fig.2

Fig. 4 Extracted Barkhausen Noise Wave Form
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Fig. 5 Transient Current of a R-L Series Circuit
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Fig. 6 Equivalent Characteristic Values.
Evaluated from Fig.5 by means of Eq.2
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Fig.8 ECV Evaluated from the AC Response
Current in Fig. 7.
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Fig. 10 ECV Evaluated from
the Barkhausen Noise in Fig.4
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