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[#FRME Brief summary of your presentation]

Electromagnetic Acoustic Transducer (EMAT) includes two main transduction mechanisms, the
Lorentz force and the magnetostriction force. Ogi and Ribichini have analyzed EMAT with normal bias
field, deriving the expression of magnetostrictive force. The purpose of this paper is to obtain the
appropriate EMAT model by using the two-dimensional finite element model to compare studies of
Ogi and Ribichini.

In this paper, wave amplitude of EMAT with normal bias field is calculated with the finite element
model according to Ogi theory, Ribichini theory, the constitutive equation, and the Lorentz force. The
finite element model is established with the software COMSOL.Then the results are compared for

evaluating these theories and obtaining the appropriate EMAT model.

In the simulation of this paper, the wave amplitude calculated by theory of Ribichini is in good
agreement with wave amplitude calculated by constitutive equation. The wave amplitude calculated
by theory of Ogi is much larger than the above two results. It is because Ogi theory neglects the free
boundary conditions, and the magnetostriction theory is overestimated. Moreover, in fact, the wave
amplitude calculated by the Lorenz force is about 2 times of calculation result of the constitutive

equation.

The theories of Ogi and Ribichini assume that the static magnetic field is uniform magnetic field and
perpendicular to the surface of the specimen. In this study, two magnet model are used. Middle part is
not uniform magnetic field and not perpendicular to the surface of the specimen. In future study, the

magnetostrictive force model for complex magnetic field is needed.




(thnEBEEMISFONMRE., FHEZE, What you learned from other presentations, general impression
you had, etc.]

SENEBHABEHOERERICESML., BEMNREZE L -EHRBTRICEATIHRKRE Lz, ERE,
REMOREROHARELORRELE LT, EMGEOBRNEBERONTOEZRFEAEZDBEEZL 50
f=o B, ZDODEZELGBEZRE SNz, —DBIEH KBS O%E . BMEERIE Sh7-mGE O HEI
SHROMEDH R ERE SN, MRAELE LTI, BIERHOIBZE. VI 27 COMSOL ® BH U —
TEYa—VEFMATELNEE X, it Lz, %O T, ZOERICK LT, MRRGEEZS 2 T2
B D, ~ORIFY 7 b Y =7 COMSOL OHMARE, FEFEY 2 —/VOMMRLENLE WO ETH D,
A O TITEEFORME, PIZIIEEORELGRELTHET I LIV ETHD, LL. AOBRT
(T, BHFLEFTROMEEDH Y T U TBRICERYT 5, ICHEOBEROIREBICOVTEHET S,
BEZOEFRNBNSA—REHARDOI—F— b TIHEWVWERS, COMEICDONT., RTIEELLE L&
TELENDH D,

-, SENFERT, EHIBEERVFREREBEORHNLEMRATERARAEZDOEREL 501,
FlZIE, EEARE LT, ERAROBERTOEBERMELEESIY ., ICARELE LT, EREBEORKL
FRPARZEEM o=, WAWALERHHNGHRZTHL. BOOREFELELN D, FHADEENSBH O
RABRZERT. ILLWERER/ONDS, SEDL5-1EHESEL. FAL. BROHARZHLEDHD
ENHRTESLERS,

ERERFHARMORREIRREBRFOF ¥ VRERET L, RRIIBEFOAEREZERL. FHLDA
DAAVIELZLIFVYURATHD, FAODANDEREB DFIMEBERFELITE2F Y ATHD, &
DEBELEHLT, RROBRLEBEMEZEH. BROHARLFEIDAOHRELE LIz, HIC. B LEHR
—RDOMREBLDBEZRAETE -, SEROMART, L 20EBELHET, Lo LIURGHARRREZHT C
EEBIEET D, %Y. LWALALER, HICERERIZSML., B2OMATHRAOHAEE LKL,
BEZL 55, TNIT. EADOHAREOHREMART S LE2EELT. BROHELZHLED D,
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