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Development of EMAT with pulse electromagnet applied to
condition based maintenance for constructive materials
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A pulse electromagnetic acoustic transducer (pulse EMAT), with an induction coil replacing the
conventional magnet, has been developed in order to increase transmission amplitude of ultrasonic waves.
Using a pulse generator, a current of approximately 100 A was passed through the induction coil for 25 us,
and a surface SH wave was transmitted during induction. As a result, the observed detection signal for the
pulse EMAT was 20% of that of an EMAT with a periodic permanent magnet (PPM) structure. The time
taken to reach the receiver was the same for the pulse EMAT and PPM structure EMAT, and the received
wave had equivalent profiles when normalized. Furthermore, the magnetic field magnitude ratio of pulse
EMAT and PPM structure EMAT were found to match the magnitude ratio of the received fields.
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Fig.1. Conceptual diagram of ultrasonic wave transmission
by a pulse EMAT

— 131 —



2.2 WEEHHEE

EWHBEREA L SED 00, BROKD Y 1B
AL LT A MICEBREZ R LT 5 L. BiRi=a o
IWHEBLTLE D, Z20O—F, BERITEKRICS
ESEEELTVEDOT, af LORMEET S0
I, BEEABHE LTV AR T EEREEL B2 &
ICBREWEIE L, £ T, SARMICER A
FEIRIEIHS 2 ST T, = A AT HESE L C 2 OB
TR T ERE = A NVREIREED ST B L Y BRI, 2us
THoTe, TDW%HK 25us DEERIETE % —EICHER LT
Wiz, ABFIETIL, BEE & A SH AR 15us
UTFTHHDT, BN —ELR0 ERHIBLELS
DA 26ps THIUTHSTH B, Thwxt, £
BEPELCTNBEIA I S CREEIANCEERE
T2 Wi I, PPM SIS EMAT & RIEEIC B IR AS R AE X
LDTEMTEBEEZ NS,

FOVARES: EMAT R i%(EaR L L CRBE DS
ENTz, SESERITIT PPMAEE EMAT 24 L7, 7+
LB & LT PPM A3 BMAT C b BB D RS 21T - 7,
BElEE & ZAFEILE — PHER AR U, 255 (SR e
% 200mm & U7z, #{EREHEIT 510KHz & U SH I
ERESHE, ZIERFL Fig 2 1I574, 7OV XS
EMAT TREE L 7= 25D peak—to—peak % 0. 27V. PPM
FUEMAT 1X 1. 39V Tdh o 7= DT, 7L 2R EMAT & PPM
B EMAT DASRELIIR 0. 2f5 & ooty £ 7. H—
BIERIIRI L& A I 2 7 TR SV -, Fig. 3 11,
2V AT EMAT & PPM 36 EMAT (Z %3 2 85—
DEAEE % & DB OB AE THBEL LI 2 TH
Do SV ARES EMAT THE L -8B OZ(EHI.
PPMA#XE EMAT CibE L7 & 3E#Ic L < — 8L
TWDd, ZNOLDFERND, 7L X RS BMAT 13, Fi)

Amplitudz V]

©
Ln

40 60 80 100 120
Time [MS]

Fig.2. Detection wave profile.
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Fig.3. Normalized detection wave profile.
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