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Two kinds of long period fiber gratings (LPFGs) with different grooved depths are fabricated by means of
the improved CO; laser beam. The influence of the grooved structure of the fiber grating on the strain sensing

The research results show that the stain concentration is occurred in the
surface of the fiber grating because of the one-side periodical groove, and the grooved fiber grating slightly is bent to
form corrugated structure, so the strain sensitivity response is greatly enhanced. Resonance wavelength of the

transmission spectrum of the deeply grooved fiber can linearly driftes to —10.96 nm, the sensitivity can get to

060.2430; 220.4610; 060.2370; 230.1950

—19.37 pm/pe and the measurement error is very small. The mesh modeling and static simulation of the grooved
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trigger high-order cladding mode coupling, and improve strain sensitivity response.

fiber grating are realized based on the finite element analysis software ANSYS, and then the strain distribution of
micro-bend deformation of the grooved LPFG increase with the increase of strain, so that the grooved fiber can
OCIS codes

the grooved structure section is obtained. The principal research and experimental testing demonstrate that the axial

fiber optics; long period fiber grating; grooved technology; strain sensitivity; microbend displacement

WSR3 B (este2015jcyiBX0068)
: X

KA B YC L el (LPEG) J2 38 {7 Al AL J8R 4 3ak iy — Ff o 80 JC U 48 14 . A6 A% B3k, mT -1 6 102 A% 3 B
FRUNGT R B T &2 FMEDS B bt L BRR E MR T R AT R R R AR AR L A R A T g

Wfm HE: 2016-06-02; W EME A HEI: 2016-06-06; ML HARHEI: 2016-09-20
1EEE N

JE 5, AR A AT S5 30 45 0 Bk 0 B BT R AR AR A S — o R R R R O T B B R L
P

it
EEWMB: BEAKRP RIS 61175535 ER IR ZRRHL PG 55 @ 305 B (estc2014gihz0038)  H PR TiT JEAilf 5 1 #F
* BISEK B Ao E-mail:liyunmei212@sina.com

FA972-) B L HER . B ENFE AL B R . E-mail: liuyu@cqupt.edu.cn
100602-1



53, 100602(2016) BHSNBEIZHE www.opticsjournal.net

LPFG G A LR Z 8 W LA B T RASE CRINEE A A 3k RO B vk . X 88y ik 4%
A EE TR 58 8. Rao SV HEH —Fh i TF SR AL ) R AR = AR CO, BO% ok v 78 35 38 B Bk 2F
(SMBP) 15 A LPFG 773, Je Rl 7 3R CO, SO6H R i A AR L4 b A B 48 7 B0 SO 4
R B RE S AR RAS | i s ROR LS A LPFG,  H R AT T 204 25+ 50 19 )6 21 6 A 0 728 44 TR s 1Y
WFFE AR5 A1 Y RS AR B T — i 2l e O A MG R T8 I BT B I 2 o 1 A R B
AR R Ok 3 T 1 25 10 A SEAERE B A% 3o R AR XD R AURE IR FLDOG 3 S S I R 0 K SR B R, Tang 55
WEFE T ZIRE G2 1 I 1 8 45 48 9 06 1 S A6l . & 2 R s IR RO F i i = AL A SR R
Jei F SO ok b B 1 G LT A A R S A B TR AR LR e R . Wang SEVRTH CO, BOETS A
8- 38 G LT A I BF 5 L 1) 1 AR £ R L I 5T A5 A 20 4 Al R A TR I AR SRR R AR R
—0.45 pm/pe. WNEESR FH R 208 78 27 1 4 119 1 22 A% I8 =X 0 RE % o il 52 50 B 41K L LA o B Ra i T 25 A i
S A TR ARG BE 7K LR R D 8 - & fRT B DRI o] A BT B R AR R RE I S A D AR A R L TG IE X HLIS
TF 52 340 J2 7 S B g FH v 8 BLAT T2 7 5L

AR SR AL TR A5 B A5 C O, 380 e 3 38 BB 25 1 ] 45 AS 7] 220 18 O B 1) 6 27 D6 M o A6t o 220 44 784 S
LT 13 A5 A SR AT 5, I ) S B R X 20 A AL £ S M B4 3 R R B S Rk AT T A0 AT (5 B AT B
TCAHTEAT ANSYS 7 B4 T ZIRE R LPFG 1) Ry 728 12 Sl ARk

2 SEERAEE R

P 1 Cad o J 30T 1k 22068 10 LPEG 9 il £ st B /s 5 1 32 3 2 ol >R ek /9 CO, 30 S il R 4t
(SYNRAD4S-1) . 7E CO, Ot e LM — AP35 R 48, ] 78 2 R A E M0 10 00 B KL At s 1.8 04,
It T JE S P 0T M AREER . S rha AR S O IR = AR R B R SR LE R . CO, BObE
WAE G % IR BLSRAEICET 19 o B T7 100 T 46 31 8 - 098 10 18] S — A SE A R0 32 3 E ORI B OL LT /Y v B
il — U 45 MR U7 VR AR ST O AT T — A el . HOBTE A Al il 42 B il RS 2 A AL COSA) iR .

() 2 ® fiber standard single-mode
motion L cladding |core fiber (corning SMF-28)
controller - ABL 1500 \
|mobile platfrom x
shutter . Y
/ === /mlrror
| I I
— -

=E=ar=—ar |

fiber |

broadband SO Ll S y ( -

weight

Bl 1 (a) ZIMER LPFG L3 HIEF R 28 (b) CO, WOt ZIH 21K A LPFG /R & &l
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