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Visualization of Defects by Self-produced Electro-Magnetic Acoustic Transducer
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The Electro-Magnetic Acoustic Transducer (EMAT) consisting of magnets and coil can transmit and receive
ultrasonic waves without contact to the specimen. So, it is expected to be used for remote testing/monitoring
of structures in severe condition. This paper discusses techniques of ultrasonic flaw detecting suitable for
EMAT, e.g., waveform processing of the received signal and ultrasonic imaging technique. We next evaluate
the characteristics of a self-produced Lorenz type EMAT such as the amplitude distribution, the directivity
and the lift-off dependence of the transmitted wave. Scanning the EMAT over the surfaces of specimens with
several kinds of defects and employing the above techniques, we obtain ultrasonic images which can identify

the position, the size and the shape of each defect.

Keywords:  Electromagnetic Acoustic Transducer, Nondestructive Evaluation, Ultrasonic Testing,

Ultrasonic Imaging

1. #E

BFHTT7 2 F2IIUHET DT FX — B R
DI BEHE AT IR 2O P THEERE L &
DTS, KMaOEEEE LT, BERIIEEM X
WO TIRFIIZISA SN TWAE R, EEBERFOMESE

FIC L BUERDITIEE, 15502 & B O F x4
FEAEFEN LTSS i 60 P osil
BHDH, TR LT, IA N EKAANHRERS
N 5 BB E R (EMAT)IE., FEE il CRZF R D%
ZENTRTH D, TOd, IRYPEE) LR
DB ON TV DRRO, Bl A X v L R0E
MRERERWRE2 72, @R, B, BB T 722 & ol
B2 BREE COFEREF IS AR EIRE S VW B[,
LU, BEfF® EMAT I3 EDEROEKS, 2EEHD
E— FOBEME SPCEMMENRE T, M2 XMoRE
YA P Tl EERNRBIED DI
S50 EMAT #EF| L= T LA 24 T2 b H W TH—
? EMAT OHEREZ D Z L B¥MThbhTn5b, £ T,
EMAT |2 X 5BEWEZEOMMR - R - I 1—
VarEE LT, TORMERIHE, ZERBE OO
fir. REGOBEGICEMT 2T 5 & L bio, KERE
238 L7z EMAT 2 8UE L C, X 0 IAFEPHIC S A FTaE
AR MR E BT ORI 2 BT,

EHRA 2 < |

HESE: IMABLTR. T 606-8501 FUER A L X &5 HAHT
FERFT R X —BE2eR . ERE: 075-753-5247,
e-mail:matumoto@energy.kyoto-u.ac.jp

EMAT 1Z1E, 2 AW X 2EF & BaaA 0 O OFRRE
BlEwAELBu—L Y hEFIRAT kL. il
A ML DEERES T OMBEROMRELFIRT S
FENRHBHR2([3], v— L VB EMAT OXEAFEIX
Ludwig & [4]<° Thompson [SIIZ & Y BFFE S 41, Ogi H[3]
WX W AHREREE AWV EEERFT LIThh T\ s,
F 72 Mitsuda 5 [6)1Z & Y EMAT I 5““{::1‘%%%72550
TOBEWEED Y I 2 Lb— a3y, ALK
EMTKiék%@%ﬁ&@@kﬁ%:@bhfwéo

AWFETIXBE EMAT 2 W e ALRIEOBRER B
Tigote, 2 BT EMAT O%ZEMELRL, 3 &
TIX EMAT IZ X 2 {5115 2 kOB H
EELEE R, 54 ETIZEME L EMAT 0%
AHMERER LN RERBROBERERT,

2. EMAT [ & 2B EFRDZZEHE

EMAT DEEARMERIE, FS 2 R4E S 5 KABA
BB RIS D\ VIR T B a4 b b,
Fig.1 13RI A o v — Lo T EMAT ORI TH 5,
aA KK & TEE 2 F AN B R BRSNS &
aA JVEDL Wﬁm%m%ib EARBBIREEE T
FERHFEOERNIC & = OEBGS E T HIE T
%K%%ﬁ%iuéo%@%mﬁamamiéﬂ47
ARG T CIMEROBVNETHLABHEFICE— LY



VAHAMBL , ZDOr—VL Y HOEERY ST -ERE
THRBINDA A2 LERT 2 Z &I &0 R A%
£T 5, =5, ZEERITFHEERE L ITPOREE -
D, HEBETE UBEEARENEZEIE L, K
BaPRURHES D C U L 721412 EMAT O3B R E 864y
WRY, REZRESE D, ORI KARBAIZL
DEBEE T TR 5 2 LIk 0 BRI R ER
BEL D, ZOMEBEROREMZE(CEFHOMSES) %
- L, EREFEOWEANC LY EMAT oA VICEEL
ERELD, ZDLEDaA VOBEELE{LI EMAT 2
X oBEERDOZEREZT L 2D,

%ﬁf//ﬁ'f%j A IS IS

Specimen

N, O *
S N

Coil
N S

\

Magnet

Fig.1 Sketch of EMAT
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Fig.2 Simulated received waveform by EMAT
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Fig.4 Improved ultrasonic image by ALOK method
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Fig.5 Shape and size of self-produced EMAT
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Fig.6 Beam width by EMAT
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Fig. 7 Directivity of transmitted wave by EMAT
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Fig. 9 Ultrasonic images of defects by self-prepared EMAT
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