i 715 S Vol 13, pp.187-194 (2010 4 8 1)

BEFEDEEAVCREBBIRRAREREIC & 2 ERBEROEN

Application of Time-Domain Boundary Element Method Based on Convolution Quadrature

Method for Ultrasonic Wave Analysis by an Electromagnetic Acoustic Transducer
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This paper investigates the mechanism of the electromagnetic acoustic transducer (EMAT).

EMATSs are composed with coils and magnets, and can generate ultrasonic waves electromag-

netically without contacting specimens. The processes of the transmitting-receiving and the

propagation of the ultrasonic waves are described by the governing equations for the electro-
magnetic field and the elastic material respectively. In this research, time-domain boundary
element methods based on the convolution quadrature method are used for the numerical anal-
ysis. These results could be applicable to modeling practical EMAT and the flaw identification

in nondestructive testing.
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-7 EMR EMAT I2B1F5 324 VEEDOKH]

R

2B HH—=L YYD fi, fo 5% R L7 XAH-5-
(b),(c) THB. 7272 L (b),(c) IZBIT 5 LEB LU TR
DENEZFNZNEL t = 0.3,0.6us I[2BIT AR Z R

LTw5. [M-5-(b),(c) WTNIZBVTDH, 2y HIRKE W,
bbb LEICEoOIFEa—L v Y ORS
EREWEZRLTEY, 0—1 v Iid%EE EMAT
DA NVETFOFEERE T EBETHEAEL TV LT
PHERCTE 5.

RIZ, -6 1I2HEEG) ¢ = 3.2,9.6,12.8,19.2us I2B1T 5
BN ORI B & R T, t = 3.2us TIEEE EEBIC
BIF LA NEOET, KL TOBEROREA %
do &0 LFERRTE D, t = 9.6us T, HEMkB X O
WS ROEES R OND . 72, ¢t =12.8us TIIAS
DEEH B L VKR 25 O DFER T H Z L TE
%, ZLTC, t=192us TIX, EKHE 25 O SR A Eih
K-> TR L T a2 RTENnS.

WBRICT IV I =T A BN B LB SR %G
EMAT L) ZEL72E E0a A VEEEXM-TIIRT.
10.0ps B X T8 19.0ps fHEIC BV T, BEEDOZE
WO E EHY) #HERTE . AN TR 72 HEk
B L OB OWHED HEHE S T, 2N o EHEH
BT EERIEB L2 BB X2 10.4us &£ 19.8us T
HhH. L7zhoT, INSIEZFNZNHEEB X ORIz
45 EMAT TOZERELEEZ OGNS, IEFEICIE,
X-7 &0, FHFEGERE & ) S ATicsEH EMAT 128
WCHER, BB L TV A BTk A, LA LD
5, 20X ) ITBE WA OKIICHES S LIFi» 5
%12 EMAT OBHEEICT S A 25/ 6 1 5 Fei
&, EEEEMT & IER L ) B ICETERE RN 5
EMAT 5 OGTH D Z L 2 fHT Nz TH <

5. 5iA

AWFFETlE, CQ-BEM % i T EMAT (2 & % &l
BEEDIEEY I al—Y 3y %24F-7. EMAT IZ X

LIBEWDOEHED S, SN TOBE W, DI, € LT
EMAT TORBERDOZAZIZEL—HEOERLE R LT,
BEfMpl & LC, E EMAT 12X 20 —L Y B
LOBEHEORBNR COMIFEEZFHBT 5 LHFTE
72, $72, %45 EMAT |2 X 2 BERGB S W ORI IZoW
THWHBL. AFETERMT 5 2 L TEBED EMAT
DFEET, B & OBRGE S X 2 IR B 5K
WAl E D 720 DFFTIZB W CEBDS B TE 5.
EMAT 3f6F & T4 VOSSR M52 X D kA 7
AEHERESEL T ENNETHDL. L2 L,
FEH LD EMAT Of%Er B8 L BT HEoOEELIZIE 3
RICOBHATRD H L. 5%, RFFEOFELL &
b, RFEE ZRILANEIEL, L) EREOFGITE
FELFtEET VB I URIAET LR AL T 2 2 LpiE
ThH5b.

SEXE

1) R. B. Thompson: A model for the electromagnetic
generation of ultrasonic guided waves in ferromag-
netic metal polycrystals, IEEE Trans. on sonics and
ultrasonics, SU-25(1), pp. 7-15, 1978.

2) R. B. Thompson: Physical principles of measure-
ments with EMAT transducers, Physical acoustics,
19, pp.157-200, 1990.

3) I, BAE & BPRIETAN, FrAE JRHRAIE E L O
BB, vol.58, No.7, #) HARIER M4, 2009.

4) R. C. Ludwig: Numerical Simulations of an Electro-
magnetic Acoustic Transducer-Receiver System for
NDT Applications, IEEE Trans. on Mag., 29, pp.
2081-2089, 1993.

5) HINE— - BiliFEZ - FIRUEW: BRBEREEmTIC X
LHEIE R ERRICET 5%, BB Sk
(C##) , 66 % 642 %, pp. 390-397, 2000

6) J. A. Stratton: Electromagnetic Theory, McGraw-
HILL BOOK COMPANY, 1941.

7) /NARIE—: BEENEAT LSRR, BRI IR,
2000.

8) C. Lubich: Convolution quadrature and discretized
operational calculus I, Numer. Math., 52 ; pp. 129-
145, 1988.

9) fEIFEHE - ISR - AHEZ: 2 TOTKENERREIC B
VF B PR R B R R R B & NS AR
DA, FHEBIE LY RS, 6-2, pp.153-158 ,2006.

10) ZREEZS - B - RS - B AR B
F UGS T & 8 L eRE R
RREIREN OV, TR 3k, EARSE Vol 11,
pp. 193-200, 2008.

11) hoiisgse - BEIEA - R B - ETRAERE, &
e R, 2001.

(2010 £ 3 A 9 A =fY)

- 194 -



