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Study on Transversal Strain on Fiber Bragg Grating

TU Qin-chang, ZHANG Wei-gang, SUN Lei, DONG Xiao-yi
(Institute of Modern Optics, Nankai University, Tianjin 300071, China)

Abstract In this paper, the transversal strain on fiber Bragg grating (FBG) is specially analyzed according to the
couple-mode theory. For both cases, plane strain and plane stress, numerical simulation is done for uniform FBG.
In the case of plane strain, one peak of the reflection spectrum shifts towards the longer wavelength, while the other
shifts slightly towards the shorter wavelength and in the case of plane stress, both peaks shift towards the longer
wavelength. Finally, a plan of experiment on FBG under lateral load is designed to examine the conclusions. Good
agreements between experimental results and numerical simulations have been obtained. The results of the
experiment indicate that the transversal strain is between the case of plane strain and plane stress and more close to
the case of plane stress. Since the transversal strain and the axial strain have different contributions to the
wavelength shift based on the theoretical analysis, it is possible to obtain the measurement of three-dimensional
strain from the Bragg reflection wavelength variation.
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Fig.1 Calculated reflection spectra of uniform FBG under transversal compress

(a) case of plane straine. = 0; (b) case of plane stressg, = 0
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Fig. 2 Calculated reflection spectra of uniform FBG under varying transverse load in the case of plane strain

(a), (b) applied force per unit length F// are 1. 5 N/mm and 3. 0 N/mm, respectively; (c) the transverse load is varied;

(d) the amplitude ratios of LP, and LP, components in curves a, b, and c are/2/2, 1, 4/2, respectively

BARRBLAUGE RR W, 645 Sa i 1 1oz 28 15 B4
4R SR 4 R — 2 [ e, W5 B A
HH 56 SCHR AT B SE B 4 RARAF
4 SEH KA H

TESE B WL AR ORF 06 £ A1 L4 St ARG T

BT AR Z A . (AR AR A AR A 41
JS2 3 T8 AL HE I 1] L 3 Cf68 5 £ A3 L A% S Al Al s iz
e B 45D A 18] IO CfSE 6 47 A3 B A% S MU 1] 25 )
oA R Sy (647 AR R Yl = AT 38D . Bt A
BLAE e 52 B 5037 OBL 3% 3 88 28 ) 1 i 1 A
FA W AN A (i 3% 42 OSA) T 8 6 4F 7 hr 4% S i
# B 5HBA BR AL » BT RAGAE B SN 7 B E BAR B



128§

WEE . L AR R e A R A B 5T

1511

ST %% B AL 35 TE 4 B IR (BBS), # A A% (2 X 2
coupler) , Y X (ADVANTEST Q8388 OSA), %
A5 LS M . IR R 45 1 2% (PO 5%, W0 Bl 3 B s,
FoHEIR K OGRS A8 AL BOUME, B %

2 X2 coupler

&

PC

=

BBS

K

OSA

(a)

o

FBG

TR 32 A6 ) AT A U)K A S 6 R ] LB
A5 5 B IR G gL BOHE R 8, S 2 a &
BEA B Ol PO MR . ML 21 K
KEB, RBUER BN 1E R .

F=fn

organic
glass

support fiber  test fiber
(b)

B 3 £ A BrAs G 1 Bz AL 15 R SK 2 B A
(a) N7 A S S 30 e 8 1L 5 (b) SR EF A B Sl 32 1 1

Fig. 3 Experiment setup of FBG under transversal compress

(a) optical configuration for measurement of strain; (b) loading system
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Fig. 4 Experimental results of uniform FBG under transverse load

(a) transverse load is slighter; (b) transverse load is heavier
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