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Evaluation of Ultrasonic Characteristics generated from EMAT by Numerical Analysis
—Frequency Dependence of Transmitting and Receiving Characteristics —
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An Electromagnetic Acoustic Transducer (EMAT) consisting of magnets and a coil can transmit and receive
ultrasonic waves without contact to the object. So, it can be used for remote monitoring of metallic products
and structures. In this paper, we carried out numerical analysis for transmitting and receiving processes of
EMAT with different frequencies of impressed current. As a result, it is shown that eddy current and
reflected echo decrease according as the transmitting frequency increases.
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Table 1 Parameters of simulation

EWE, | BEERo
[H/m] [S/m)]
wpkstp (FU3) | 1.26x10° | 3.64x107
a4 (§R) 1.26x10° | 5.99x10’
"2 1.26x10° 0.0
BEOEK/NEX 0.5 [mm]
KR DRI 1.0 [T]
P 300 mm N
Specimen : 50 mm
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Fig.2 Arrangement of EMAT and Specimen
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Fig.3 Eddy current density induced by EMAT

IR s T | 1-107
é .- R =
3 = */ g =
o E o R -
=R PN R
= ! ] .

50107 g 500 T000 1500 700~} * 107

(ns)
(a) 0.5MHz sine pulse

= 5 107 T T T 1 107
5 -
3 o //\ § —
3 L ofT N\ T 0 3 E
g > // z 32
& s
. 7 | ] | J1-107

3 1075 500 1060 7500 w5 ! " 10
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Fig.4 Eddy current induced by impressed current
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Fig.5 Relation of eddy current to frequency
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Fig.6 Distribution of lorentz force by EMAT
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Fig.8 Received voltage of ultrasonic wave by EMAT
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Fig.9 Relation of received voltage to frequency
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