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Application of GMR Line Sensor to Eddy Current Testing Probe

RS - EL - &l IET
BMRE, RFREFAHER 4-17-1 (T380-8553)
'TDK #kx&tt, TERH)IFRKME2TH 5% 78 (T272-8558)

Y. Kataoka, H. Wakiwaka and O. Shinoura*

Shinshu University, 4-17-1 Wakasato, Nagano-shi, Nagano 380-8553
"TDK Corporation, 2-15-7 Higashi-Ohwada, Ichikawa-shi, Chiba 272-8558

A GMR line sensor is a magnetic sensor for
visualizing a magnetic field distribution using only a
single scan. This sensor is composed of many GMR
elements on a line of polyimide file. A multilayer
NiFeCo/Cu GMR element with the shape of five
multi-arcs is used. Therefore, this sensor has an
omnidirectional magnetic sensitivity in plane. The GMR
line sensor can detect a horizontal element of the
magnetic field. This paper discusses detection of a
change of magnetic flux in eddy current testing, using
the GMR line sensor. The GMR line sensor can visualize
the position of the slit in only a single scan, without
depending on its direction.

Key words: GMR line sensor, eddy current testing,
multilayer, multi-arc, MR ratio, directional magnetic
senstitivity, slit, nonmagnetic material

1. 1ZCHIC

ERBESIEHZNESR T (Giant magnetoresistive element, ST
GMR R+ LBET) (3, BKEENTFICB O THIE~y FE LTS
AEh Tk, S CORESRE &Y Th5. GMR
L, FABFOV—F 3 NVEOROBEE L & kL
T, WNE, WERL TN, RERES, FREEMES T
D, IRERAENLE LTS, 2l N9 %< ORFTEHT 2 D2,
HE, DX D BN R E D CMR FF% TEEHER~
TSRS 272D OW3E - BISEDHED S TS,

AIFETIL, B GMR RFE2TA ARORY A I K740
LIZHRENTECE L7 GMR A oY 2R LTV . A
I, L ESTROER DR T 2 IRTEOMRS a3 L %
FREE DMK E L ThD. WROTRY A% v AL BHE
EHEELT, GMR T4 2P a2 AVWA 2 LT L Y EREEcoE
ENTREL 720, 1N RA M ESED 2 L TRETHS. GMR
TA Y RIFRERERERD 1 SOFETH HIRRREIRE
FERIZIVV TR 7 = —7 & LUSH L, 1 BiEMOEEDH TR
MaDIARAHEE T 5 Z EBFRETH D Z L HIBREL T3 9.

AFRILTIE, GMR 71 oY i EiEES e T 01T B 1HE
FRE 7 0 —7 NS5 L EBREHT 5. ALY A 1 EAm
ICERIET, BRI SN R Y v NOBRESTTRETH
HT &Y. ek, K GMR T4 IR ENS GMR
FFIL, LREERRECLD GMR #T & L, BlRiceLF7—7
et L5, A GMR L, EPHEICRERRENEL,
HNAIANZ BT EAROMRERET A Z L TEx 5. Zof-

BASH#SKFESE Vol 27, No. 4, 2003

0, BV ABEERRSEDLENRL, R Y v hOFEIMELF
LZRWTLERS LUOTAROBRHDSFTREL 72D & & BSHIECE 5.

2 BEAREARARE 00— TR

2.1 BETO0— T oL

Fig. 1 \OBEFRH T 0 — 7 OERE R LTz, A7 u—713,
GMR A Y LA D2 mE iR ENA. A7 o—
T, WA M TESRE BT A EHIIN LT, 28 AR & 5
A SETHEINEICBER 2 BAESETVS. z8i5ANE, GMR
FA e ACNBRENS~VFT— 2% GMR EFOBE )
THD. BRRLTE, 8 KD NVFT—27F GMR #EF% 500 um
DEFRIZBIEL T, GMR 74 Y28 Uiz, K7 o—7%
XEAMICERESEHZ L1289, R Y v MBECIEERDZE( I
S D RET DHHRENOSHERE TS, ARSCTIL, BRIER
& 1kHz & L, BREEFOIRIEL 700 mAop & L7 iAo
JVOBEENT, 60[EPEL LT-

Fig. 2 \ZeVFT7 =7 GMR FBTFOIK%, Table 1 (Z5/8E
GMR FTFDH#RZTR L. GMR T4 2B EnS
GMR %1%, [NiFeCo/Cul D& /@l GMR £ F%f#H L7-. GMR
FFOIMKE 5 EOME B SSvANFT— Ik & L.
F7o, GMR FTEFEMEOBE R A I R 7 4 Vb RSB S
TND. wNFT—I TR0 GMR £, SHMEHEDS 100 pm &
INEW-HFRTFORREL T5Z LWFRETHY, GMR T 1
T Y OSRRER R LS D 2 LTRETH B.

Excitation coil y2 28
(60 turns) .

GMR line sensor

Fig. 1 Composition of a detecting probe using
the GMR line sensor (units in mm).
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Constant current source: 5 mA
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Fig. 5 MR ratio of multi-arc GMR element
(drive current: 6 mA).

N Differential amplifier

GMR line sensor 9% Hy

Fig. 3 Drive circuit for GMR line sensor. 120 60

Magnetic field
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i Low-pass filter l Fig. 6 Directional magnetic sensitivity of
Output voltage V, toV, \l/ ?c;u.lti'arc (ii/iR;ﬁent in x-y plane
Fig. 4 Signal processing diagram. rive current: )
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MR ratio 4 RIR %

Fig. 7 Directional magnetic sensitivity of
multi-arc GMR element in x-z plane
(drive current: 6 mA).
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Fig. 8 Frequency characteristics of multilayer
GMR element (drive current: 6 mA).
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Fig. 9 Size of slit on aluminum (units in mm).
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Fig. 10 Amplitude of output voltage after
band-pass filter (lift off : 0.4 mm).
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Fig. 11 Characteristic of lift off (x= 4 mm). X #
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Fig. 12 Output voltage scanning in an axis orthogonal in slit.
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