(% =) Hankook Kwanghak Hoeji, Volume 12, Number 2, April 2001

THE 7HA EOHY £3 WELE 0188 AR AR S& MM AlaH

TEE*T . Olaftl - HAY
A7 |eATY FrledTAE
136-135 A|&A BT F9=% 39-1

® 133-070 Aﬂs/\l e FFE17HA
Eeta - ZHEY
74 7edia
® 449-710 A7 = £91A] A4 wHEE] 102-4

(i

(2000 12¢ 18Y w2 2001 39 199 FAE €kS

B§ 22 A= aole) FAgel SlA08 dafe Fo2 ok, vefa 2ag RESHe e WAL A7)

UE e Bl 2ol B ERAME 4G A4E o188 B4 229 AN TG 4Ad §
# A Aol 89 2HY 1Y mysel el L 200 5 A58 2% gaision), ANz 54 Assl &
Ag A54o] LabView 085 A5 3 ALNoIST S5 olelet AHAZE] Bolse 5 pstainolol, 57 2=

59 3 e 249 4 34 91 100 pstcaind]l SIREL, AAALDE 0l §310] T (seel baye] #HANS] 2=
ddle) Walds Ssigon], FaE AF nel Agae, 35 W AR Wt W cuwdle] dage AT &
At

E{IE : FO.010, FO.030.

LN = A5t 3G AAES o8 Ao oIA] HZ(demodulation)

of #3t A7t sl e gl a8 d7E F

AAZE shte] Aro s AAES Sy e g HHYAZY FET A Axe & WIS & AXE +

BE I07 JPslal Al daio] SuH2 Q) % e, Alxe] B AsAE 7t vjwd] ek, 2% F

Afe 2o FHEeE o] Jom, Fojel 29 9] o] A sy UH% F ol s 28 Stk
22 g0 Aole AWt 21AE VSRR HH TR o7 gt R ARE o8 FE AMALEE

AL B ABE a&o® pAl el Aednt o B4 Sl ZFE i% olgsted AlgAz] slieH, oF o83 4-

W) B4R BAE BT Axe mol] FASE TAE de] 54 2EdQle] 24 2 BE AF Hol HE
o Wad] o)) M)z 2AL BES B AT REAE AUk B ERAE B4 B AR
Urx] gL gl 242 Ay Sl g 9 A 8% B 2Edel A4 A2de] Bkl Auskle. 2

o_ﬁ_g_&érﬂ',
1

9Ert 2on g FHd 54 ioli A A

At FEF e A4 WA eE AT, 33l

07 PF AAe} FEAE 22w SHEH A= M et 2EH dis) BdG AR wbde] o=

= dld] i8] o[EFom At Al 43oAl= Az Al
DG FAAE o8-S AME g3l 14s, 34dss) A AlzEle] g 7 Al disted dAmsigion, AlA

=5} —4 AHE Zh=t) AR AX AXERE 285 A ZHE o] gsle] &A% HE AHAES YeEdY 2

AEE EZ(demodulationyshi= o= ofg 7EA7F it 2 SgoiMe A8 2tk

ﬂ—ulfxme olasl 7] TAG Ax) A A B

g & oled ARt 4] kel §HEEIE =Yt 1. ZMs =Hella AKX} HiMe| 7ie

7S zhr Q). o]#E dHES B Yt A=

EZ27](demodulaton)® wsH-AE ZHIAIE ol&skAY sjH] 3% ZAA(Fiber Bragg Grating) AXE ZAH Al

S PEE olgdhs WEES Aol AP glew o] IR R EYWEEHY, &%, 2B 5yl g3 of

%

1S B A7 Bl bl MskE SR8 SR
p=1

"E-mail: blue232 @kist.re.kr. E ] 3 ARE dohfied o] &EHE sxtolthl A

91



92 FFPIEA] A 1278 A 2EF, 200193 49

# A= BEH Zol(core)d) FAHE FHEE F7]2 Hsle}
ZHES Z7) ds] Qg 3 AYnE R ER, 7RI
P sl FHES A9 F719] WSl s A
o) w2 Bl g Wele HLldg. 7R EEe] o
g B gge] Wske-2 A¥Fopy ulebA] sge] wWskF
£ Ags 233 7R EElEl Uig ARE goz A
b d &= otk ZleiRl Bkl uigh 25 Ax; AlA 9
k- Helz vbge] HstE Jeptng 3 29 wsht
9] <ke] WstE 43l 7B BT A ee 9 #
Af A AZA T 245 IS ix o, 25
A S GEsk BEAR ARE oEdle tged xR

B 8 g 47 olFold 4 v,

(oA

T

.

3
o

1. HAfel 2

2E @) (strain), 2= (temperature), U= (pressure), 2 X}
717} (dynamic magnetic field) Sl #3F A2 Q] FAH-
Bz AA AAzE 2agal ik 344 Bl AR S
Aupge olzjst Ee|gEe] diste] tifsiA Mskshy, 8
g H3lE dodl= 9] F LB 2% #3l] ok
9} 7o) AHE = vk

3.1. 2E89l(strain)
71IAE & WUk 2B Q) Al tisted, 345 AR o
FolE Mpse A (1) 7o) FAH

Mg = Ag(1-py)ae )
A B AT pa= A @ 2T

Po = 1Py = V(P ~P12)}/2 )]

A7 p, pri= 2EdQ] B8 ©lA (Strain-optics tensor)
o] AEolH, n2 FAHH Fole] FFECIF = Poisson's
ratioo|Th. A¥tHo R 2] (2)¢] FEAHAST p;i= Germano-
silicate glass®] 739 <F 02282 7Rk Silica Fiber®] 7
5, Z2EHl tigk 379 wkEEE 800 nmet 1.55 umell
tisle] Zbzt 0.64 pm/ustrainit 1.15 pm/ustrain® Z48 S At
I B3E b Ik A F @0l dF =, 259
3ol 4L &8 AFHE F U= Folth

2014 FEA AAdHe] BA v A BEF H AR
(linearly chirped fiber gratings)s ©1-83}71% 3h4,M4 B4
A AAE bandpass filter® AMEEROZH, the] wlge] o
dtq WiAlehe 545 o188k o] XA Hellz 27
o] s EE SRS ol g BF 3 AAE o83t
ZEH FAd dolA, vAX]eA e 2EH S Wl g,
= 2 (3 7o) Fozth

8, = —A(BEAe)/(AL,) 3)

a7IM Ex Bl B ) o) 2AEE Ao,
B= ZAke] Zololty, = 1AW aavpdeln, A Azl ¢
o9 Wbl thal Ag<dnd W, H AR WA

E LR o) B ~Edel 2 2 et wke

Wavelength Strain sensitivity ~ Temperature sensitivity

1) [pm/(strain)] [pm/°C]
0.83 0.64 0.68
13 1 10
1.55 12 13

Z M Ade= Ay — Mg B THETE AR Zo| po o
3lod, FEPE Zole] A3l fe A DR FoiF.

8l = BéAe @)
SROS R NORRI R NOREEE I
/81 =—MAAc )

714, A>>84, §>>d1017] W&, B H A 2Ed
9l wsle] Zre vwd 2 FZ o= JshiA Hch

3.2. X (Temperature)

250 Halol| thsle] SHESt Adgs 2 (6= Tt

Mgy = ,13[1 + -lff]—’;jﬂ )
A7 &= =00 % FiHe] FEE HSE Ve €
8 A9 (Thermo-optics coefficient)®]t}. Silica Fiberel] o
Sted 800 nmet 1.55 umelAe] 2o st #ge] #sl= 7
Zt 6.8 pm/°’C} 13 pm/PCo|ThP? 12 FAdfo #ge] ot
£ 2B L= Ug =S Uehdo 23

IV. Sensor Operation and Experimental Results
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Optical fiber grating dynamic sensor system
using a tunable narrow bandpass filter demodulator
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We present a fiber Bragg grating (FBG) sensor system for measuring static and high—spéed dynamic strains with a resolution of
about 5 pstrain. This sensor system demodulates signals from the FBG sensor utilizing a compensated tunable narrow bandpass
filter. We have placed a set of twelve FBGs to concrete specimen and measured its internal stress under various applied load
conditions.
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