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Application of a Fiber Fabry-Pérot Interferometer Sensor for
Receiving SH-EMAT Signals
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Abstract Shear horizontal (SH) waves propagate as a type of plate wave in a thin sheet. The dispersion
characteristics of SH waves can be used for signal analysis. Therefore, SH-waves are useful for monitoring the
structural health of a thin-sheet-structure. An electromagnetic acoustic transducer (EMAT), which is a non-contact
ultrasonic transducer, can generate SH-waves easily by varying the shape and array of magnets and coils.
Therefore, an EMAT can be applied to an automated ultrasonic testing system for structural health monitoring.
When used as a sensor, however, the EMAT has a weakness in that electromagnetic interference (EMI) noise can
occur easily in the automated system because of motors and electric devices. Alternatively, a fiber optic sensor
works well in the same environment with EMI noise because it uses a light signal instead of an electric signal. In
this paper, a fiber Fabry-Pérot interferometer (FFPI) was proposed as a sensor to receive the SH-waves generated
by an EMAT. A simple test was performed to verify the performance of the FFPI sensor. It is thus shown that
the FFPI can receive SH-wave signals clearly.

Keywords: Fiber Fabry-Pérot Interferometer (FFPI), Electromagnetic Acoustic Transducer (EMAT), Shear Horizontal
Wave (SH-Wave), Structural Health Monitoring (SHM)

1. M2 AL aTEY AT Fue TRER A
Hi= o3 Ao b S FHEta §43817)

Ab3] gk Aoy b Ade] i oy 9 Ae st tHAAE FEE L glon, vl
Ex I Ry g Qs kA gk 1 YHAL 7] F2E A™NA PAA 2E gig

[(A4Y: 2014, 3. 28, 4 4: 2014. 4. 24, AATAHL: 2014. 4. 24] *A&H7|EOsta U A G g,
#+d & 3187 & vfstal 7] Al- A s 21887}, T Corresponding Author: Dept. of Mechanical and Automotive Engineering,
Seoul National University of Technology, Seoul 139-743, Korea (E-mail: dkim@seoultech.ac.kr)

(©) 2014, Korean Society for Nondestructive Testing



166 Jin-Hyuk Lee, Dae-Hyun Kim and Ik-Keun Park

A7t Bus) ABE L Yk 53
474 1Me A8 7 A
SEREEEIRE R

2, al . =
el FRE A A2EE AT 23 58 ol
&% A3 TARM) oF 87 AT @
3l

A7) 2515 A electromagnetic acoustic trans-
ducer; EMAT)« HAHE2 WHo 2 A Ul
2538 HAAT|AL Falo] Thsste] AEshA
AL Alz=Elell w9~ frE sttt g gEARS] A
2420 AT Fdo] wid R FAo] wEbA o
&t 253 REo DAo] shwstal 53 AA
el A A9 AAe] FAATE bedt v &2
o] "hillo] g-o|5lt}3,4]. 5% 3 Yl(shear hori-
zontal wave; SH wave)i= €4 F7 o]t A
ol vt REw dutsa, thE Bxe s

<

WAk BAol vl AZe] B gols
R =

A-g7de] FrH4,5]. T3 EMATE 3395 A
HA WellA A TAAA T o] &3}
o] 3] SH-wave 7}zl wi-g- frE]dk gE5Alo]
t}. olgld FH o2 SH-EMATS o] &3le] 7HA}
Aol FA mE FAES S8 FA TS F
7b A56,7]1 E= As sl gulel @Alske] Aol
ofel Ao Ag AAL o APt FAH
a9k 28y EMAT 41 Al e 2% vlA
% #Ao] wEt 7EvE "ol 4 9lo] A
A5 2 Mol o gol s & Ark =g Al
Aol g @ Aol Algke] o] WAL S o] &
g ALYl A9 mAad A HEC AN IS
T tH4]. Ayt EMATE A7133 A7 3S

=]

IR I -

>
e
L ox
_OL
rlr
)
)
N
8
9
N
rlr s
4
>,

9 e A F ek

ool whel, YA FIWF AAE WL o] 8]
mjo] A7) el = o] AA el S ekl
4 5 Qa, = 2estE BgHE nAuge
o WRER Z4Y 4 vk E=§ FHGE
AAT A% Fale] Folstn Fent Tt T
2B Ao GG VA o} thre] A4 A
§ % A" A Asd PEA Fesehs-10)

7bsal zld
Aol e AlaE s S, A A

 sBE2-#H% 7HdA(fiber Fabry-Pérot interfer-

ometer;

AA=

FFPI) MM & A &3ttt djug-#% 1t
o] 7Hdds o] &3ste] mAh W9 e

o}

4 Toke] TRkt Eofol
8ol Erh o] AlMe AHEAE ERIs] A
ste] EMATCO R 7zlE ¢ ate] ¢4 A9
5339tk SH-EMATY A& Z FFPI AlA7F &

So) bge Fsten.

2. d7 ME22-HX ZHgA M

4

$ Aues® A AMe HEe Fig

LolASt ol T S

N

b fewe A2

RS et A 3TH8-10]. 1 ol A o}
|

2ol kel A7

of

g
i)
]

e o5
fo [o M

o
-

2
o = o

i

Lo

Fig. 1

—r
=
3 2
o
o
&
lo
i N
o &

i
T
Z
o,
>,
)
B
i

o~
o
/I

L7 A A Aol wd

A 4% WRALE do A L& HASHAL, 96%+

r

Optical fiber Capillary tube

Schematic diagram of fiber Fabry-Pérot inter-
ferometer



Journal of the Korean Society for Nondestructive Testing, Vol. 34, No. 2: 165-170, 2014 167

5 Aol s7F Wtk o]y gk k=9 Wt
el A= BRI GiiAle]l wdiE e
= Advte] S welvh FFPI MM A W E
o we W AvE AR XAH

I= [p{1—cos2k(x, — ;) } )

A71M, k¥ k=2r/A% e sFO)I BAH
= Ao, zy, xS o= Hlo
BRolth, IMAR (z,—2)E = Aol s}
s A v 22 A©)7F 9o

1= I,{1—cos2ks} )
= Aol s7b S7F F2 A weh 34
oA A= Hlo] A7) A= ZARD SR U

Elube A@)elA 9 HE(s)d BAE 4
(3% 2] Ao FHrh

¢ =2ks 3)
sle] A7) o] Wsks St 93 (9) WstE
AT F Al ()9 WIS SAHY 5
QA Ak HEHome Aol 2Hgsh W
(AL/L=As/D)E ZAHZ 4 Atk Fig. 2%
FFPI®] o]2|3t ASE5AS HolFt 253
TERE U HiazE] wWeE I

oefg waelel ofs WAEE wA9]d st
=A@t Zeol FAFTHI10]

a7 a7

max

High sensitivity

Intensity

-

—_— 1

—

q;s_‘

| ——

—
—

I

I

I

I

Phase

Fig. 2 Characteristic of FFPI signals
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