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FEM simulation with consideration of electromagnetic interaction
for transmitting and receiving ultrasonic waves with an EMAT
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The purpose of this study is to establish a computational procedure to support the optimization of an EMAT
configuration. In this study, computer simulations were performed to obtain the propagation behavior of
ultrasonic waves generated by an EMAT and the signals received with an EMAT. The simulation results were
compared with the corresponding experimental results to validate the simulation method. The simulation results
reasonably matched the corresponding experimental results.
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Fig.1 EMAT configuration
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Fig.2 Visualization setup
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Fig. 3 Different propagation behaviors observed
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(a) Static magnetic analysis

(b) AC electromagnetic analysis

Fig.4 Shape model for ComWAVE-EM
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Fig.5 Comparisons between experiment and FEM simulation (Side A)
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Fig.6 Comparisons between experiment and FEM simulation (Side B)



4. EMAT [2XSBERDZEICEET S FEM &

Sal—v3ay

EMAT (2L 535G, HEREOWEE L S 2.,
T —OFEIKINT D, BEADMED ORI
BRMEM L TN 2B b S B EL D L B L
MK VERPFESND (T LI 7 OAEFOER),
Z DEFRHMEDBEG D5 CREGNEL L, BEAELIC
Lo TaA VICHEEEENEL D, ZOFEELEN
EMAT O%AEE5F L 725,

UL, EREofzAoEmR I 2 b—ray
V7 =T THRELE D &35 LRENELD, i
LDV Ial—ralr V7 =T T ROICELSR D
AN EAET D 2 2 E L TR, BEEK
DIEHIZ L DB RO DN E 2 D Z LIS TERN
MO ThD, WIS, Fsis & 2RI K> THRESh
L EMOBEREE AT EBNOFETRDIE LT, &
MR I 2 b—ar V7 N =TI OEREE S
ERHBRANOERE LTHZ5 2 EITTERY, BER
VR 2 b— 3 U OEHIMICER 2 52 DA 3
VIR EOWSE LT EEICERES 2 DT - T, it &
LDSFHAAER L TR L L < BBRIAZR L OfEI D
—EBOE TR Z & OB LA FrE DR ET S
EDD FAAHTITEEIT 270,

ComWAVE Tl¥, ZO X5 ZfEOMIZE, —fkics
15 SNDBFIEOENITRER & & HITEHE B LT DD
(2%t L C ComWAVE-EM CilBEATA CTE 722 & b b
V. ZEEFZFIEB GRS 20 TR, ZEFE
T EMENR S D LB Z LN ARIOE AT D Z & THEHE
INCZIEE B ERD D, X712 Z OFETFIEEZ IR 5,
Current induced by
magnetic field and

displacement
change

Eddy current induced
by the coil (if current
were applied to it)

L The sum of only the

tic field

und

—

] {efe ([ components of the

4

induced current along
the eddy current

Pseudo signals

Fig. 7 Receiving process in ComWAVE
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Fig.9 Reception directivity for longitudinal waves
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Fig. 10 Reception directivity for shear waves
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