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Spectrum analysis of the FBG sensor signal and location
determination of FBG sensor into the H, pressure vessel

S. 0. Park’, C. U. Kim , J. S. Park ~ and C. G. Kim'

Abstract

The optical fiber is known for the proper sensor

which can accomplish the structural health

monitoring. Fiber Bragg Grating sensors are being studied more than any other fiber optic
sensors due to good multiplexing capabilities. But because the signal stability of FBG sensors
can be influenced by the strain gradient, it needs to analyze signal of FBG sensors.

Particularly acoording to strain gradient induced by structural geometry or cracks,

the

spectrum peak of the FBG sensor signal can be split easily. In this paper, the spectrum
analysis of the FBG sensor signal was performed and the region of embedment of FBG
sensors was determined in Hy pressure vessel by numerical method.
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Fig. 1 Boundary conditions.
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Fig. 3 Spectrum of FBG sensors of different
gage length under the stain gradients.
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Fig. 4 Spectrum of FBG under the strain
gradients of tension and compressing load.
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Fig. 5 spectrum of FBG under the strain
gradients of different shapes.
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Fig. 6 Strain distribution of Hz pressure vessel
under residual strain, inner temp.: 85°C, outer
temp.: room temp., inner pressure: 82.25 MPa.

Table. 1 Possible location of FBG sensor in

the Hz pressure vessel

(irating Possibel location

length |Hel. layer 1|Hel. layer 3| Hel. layer 5|Cen. Hoop

-5

N ~ 5 T -10 S
10 -10=20 ~ ” =30
_ 25~ 95 25 7 105
40 ~ 60
5 ~ 90 - 105 ~ 110 | all region
2 all region | all region all region | all region
Unit ¢ mm

Fig. 6& &% F &AM zHFWMEFE 13}
I, WHESE 8C, 9Fex 42, &8 8225
MPadw 24 =39 zt 4/ua WyE 2
g 2o F3 3t o7]eA FAHAEFE Fig.
63} o] Fo] Al =Holze xHoz sk
t}. FBG A e 4 xd A4 ez 44
g ol wety Z A WHEo] £X
slojAuj FGB AlM el 2= EH dis HFrist
plg] o] Fojxck Fr} ol Ztzte] Alo]A
Zolo] g ~AEey £4& 53l Table. 1

3 Zo] AolA Hold wE 44N E 2A
s

1. € B

€ @FodAE FBG AAd BIFE Fui7t
€% F¢ AAMZ yehde A3 548 2As
71 s 4 Z2ade AFstdc AlzE
ZzaPe A&t FBGAIA A ®HEE Tzt
248 B¢ HEE 79 =), dFY FF,
st Fejol we AdlAe Az SA4& 43
few, &7 AF &719 @ E&3F8tolA

: € 13t FBGAIA S Zold wg

2 A7t FreRd Adez FYde
21C Z™Eo] AT NEAI(FaAYAAI )
Aoz FYPHJFYH

" )
TEA, AAZ, “FAF By A2 AAE
o] g% EA FxE UIYE FH B

AT g3 ¢-Faa x|, A28A, AHS5F,
pp.44-52, 2000.

() ZFE, B3, FA9, T34, A=,
“FHF AME o] g3 TFxEo gy o
2 FA) dXgF+F83] R, A28,

A|8E, pp.61-68, 2000.

() A&, e, A4, “HYE T FA
dolo] @& FHF B A& AA9 A
54 A7) d3FI+FEEA, #3349,
33, pp. 32-38, 2005.

(4) Huang, S., Ohm, M. M., Le Blance, M., Lee,
R., and Measures, R. M., “Fiber Optic
Intra-Grating Distributed Strain Sensing,” SPE/
2294, pp. 81-92, 1994.





