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Research on strain and temperature sensing of eccentric fiber Bragg
grating based on point-by-point method
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Abstract: To solve the problems of low flexibility of fiber grating preparation,and not conducive to the
realization of distributed wavelength division multiplexing in measurement,an eccentric fiber Bragg grat-
ing (EFBG) sensor based on point-by-point method was proposed. Using the technology of point-by-
point method with femtosecond laser (FSL), the grating writing position is vertical deviation from the
center by 3 um,the length of the grating is 5 mm,the center wavelength of the grating is 1633 nm. Dif-
ferent from traditional fiber Bragg grating (FBG) ,the eccentric structure of the grating can excite a wi-
der range of cladding mode resonance. By analyzing the wavelength drift of the cladding mode resonance
peak,the applied strain or temperature can be characterized. The experimental results show that in the
strain measurement range of 0—500 pe, the sensitivity of cladding mode is 0. 98 pm/ pe,and in the tem-
perature measurement range of 30—80 C ,the sensitivity of cladding mode is 10. 89 pm/ C. Besides, the
difference between cladding mode sensitivity and core mode sensitivity is small,so the sensor measure-
ment of strain or temperature can be realized.
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Fig. 1 Fabrication process of EFBG sensor
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Fig. 2 Micrograph of EFBG sensing structure
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Fig.3 Schematic diagram of EFBG sensor axial strain
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Fig. 4 Experimental setup of EFBG strain sensing system



+ 868 -

SLD %t B9 06 (5 5 OB EF AR A7 38 19 1 o O
AWM 2 o 0 58] EFBG R 28 A4 I3 Y #8572 % I
AR /I KAR B B 6 IR 28 1 3 3 1 4 3
OSA, B85 V5 B 0] S0 e % — A% [ BE 3G I 10 pom, HE#%
— T LA i 500 pm B EEE . PSR LT e B
Z 8] (9 16 1) B A 200 mmn B 4 Ja5% 25 14 19 3t 4 1) ik
BT W e H b SR A [ 5 G AR b T NI A
I R A . AR (2) BT ] B 4 5O 20 pm
NAEZSHE N 100 pe. FERLAHALE A 0500 e, ] B
R 100 pe WIMHLTR S 12 4% IR A8 1 B33 18 i 3% 5
FiR .

MBS a] T £85I 1 525 1% X R [R] K /N 1Y
o7 AE LA B S A S L A T4 58 FBGLEFBG 1] LU

—0ne— -100ne 200 he —-—300 ne =--~400 pe --=--- 500 ne

=30

2

-40

Tntensity/dB.

2

1

-6
=50 F

-60 |

Intensity/dB

_80 1 L]
1610 1615 1620 1 625 1 630 1 635
Wavelength/nm

(a)

1633.0

16329

1632.7

16326

Bragg resonance/nm

16325

WHI - B W 20224 33k

OB 22 (A 2 AR, O Lk ) S22 A5 i 5 7 AR 1 1Y
TN R B K AR A . AR SO I K
S 1610 nm Ab BT 04 8 H 06 VE Sy A 2 8 1 R AR ik
K IRk K 1633 nm 4b BT ) Bragg 8 ik 4
Ay £ 005 B I R AE D K AT L X, D 5 R R
Bl A R AR M E] 500 pe AL 2 AT LR P KRR T
0.476 nm, FFEB LR IE K ERE T 0. 48 nm, K
KKR/NTCH B 22 5. nl DA e i 8 3 A Fnf 2oy
SR Ano CERL L AR R B AR Ak X 2 AR R £ U A
1 10 A8 S BRE 7 AR R A W) G RS R
PR 2B I3 A R AN 0. 98 pm/pe  ZRVEIE R N
0. 984 15 ; £F AR 1) 1 28 R AL 0. 99 pm/pe, & PE
B R? 4 0.97985,

1610.8
o Bragg resonance .
® Cladding resonance 41610.7
41610.6 E
16328  Slopes:0.99 pm/ne .77 q16105 S
R} :0.979 85 . 5
- 416104 2
e “ Cé[)
-~ 416103 T
- 2
_~a  Slopec:0.98 pm/pe Ji6102 ©
Pt R?:0.984 15
7" J 16101
16324F =~
+ . k k . - 1610.0
0 100 200 300 400 500
Strain/ pe
(b)

BS5 AREELZGT EFBG ERESHFAIE: (a) REHAHEE; (b) METH B
Fig.5 Spectrum of the EFBG sensor under different strains:

(a) Reflection spectrum evolution; (b) Strain sensitivity of the resonance feature
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