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Abstract Micro-defects induced by design and production failure or working environments are known as the cause of SCC
(Stress Corrosion Cracking) in aged structures. Therefore, the evaluation of structural integrity based on micro-cracks is
required not only a manufacturing step but also in-service term. So we introduce a new nondestructive inspection method
using the magneto-optical film to detect micro—cracks. The method has some advantage such as high testing speed, real
time data acquisition and the possibility of remote sensing by using of a magneto-optical film that takes advantage of the
change of magnetic domains and domain walls.

This paper introduces the concept of the new nondestructive inspection method using the magneto-optical
film, also proves the possibility of this method as a remote testing system under oscillating load considering
application on real fields by applying the method to four types of specimens.

Keywords: NDI(non-destructive inspection), MO film(magneto—optical film), magnetic domain, magnetic domain wall, lift-off,
magnetic flux leakage, remote sensing inspection
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Fig. 1 System concept of a new inspection method

N

3. UkEsEEsle] AlAEl A

)
alzjdo] wshAl @rk olw] A|FEaAE AT
(magnetic domains)= g2 339 ZHFANN oA

748 BAEA whg-3r)
ARxe T 2 #2435 PucL9%kN, HdiskE

Pra=33kNejs] 335 1Hzelth. Aslel  ojg)A
A@age) AgAvle =AdsiA =, oY Algd st
719 BAE g ATk QAEAE DO 319A, 199
A2 8l 1303, Asble) S3b71e] 48mmeleh

)

Al Ao 2R E oF ImdE "ojA glow
Fhoz MEAY FHolAst AR oA
wejadel oeix FFHE 5 Akl Akd)
Yatel W oA A7 FERAEZRE AR dgR)
9 Azg BIgh F 2380 FdHoiz)i=y, ou] W
A gEdRE sy o, TEARE CCD
FHlEte AH HFee] oM AFgHoz AHlgn)

Lens

Laser &
Beamexpander

Fig. 2 Remote inspection concept of a new inspection method
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Fig. 6 Photographs of the crack by magneto-optical inspection method, SP3
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Fig. 9 Photograph of cracks by inspection method taking advantage Bz & Bx component of magnetic flux, respectively. SP2
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