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Production process of FBG based on phase mask technology
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Abstract: As a novel smart sensor, fiber Bragg grating (FBG) attracts more and more attention. Phase mask method can re-
duce the difficulty of the production of FBG greatly, and the excellent stability of FBG makes industrial production possible. To
achieve industrial production, its production process is particularly important. To create grating, phase mask method is used in
conventional single-mode fiber G. 652. Trough the experiment. manufacturing process parameter is determined, which provides

a reference for industrial production of grating.

Key words: FBG; phase mask; production process

1978 L,HILL K O (Ge)
[1] ,
1989 L,MELTZ G , 1 ,
FBG, , ,
,  FBG . FBG
. . o : IBSEN

248 nm ; ; ; ASE o

:2011-06-17; :2011-10-28; :

(2009GJA0035)

(1966-), , , s



2011

Fig. 1

[13]

Apm o

564
1
’ Bragg :Ap = 20 Ag
. ° s AB FBG 5 Negf s Ag °
N , Bragg A = 20800+ 20 AAs Bragg
, Bragg
[2-6]
9Bragg AAB:KEA€ +K1AT9 I<E 9K'1‘
o AE AT ] °
2 FBG
FBG : .3 dB N o
. 1528~1 564 nm,3 dB <1.2 nm, =>85%. =6 dB, FBG
2.1
(3~5)mol % G. 652 )
1077, 2 5
0.01 R
HZ SIOZ ’ ’
. » H, . H, ,
( . mol) Lo.14]
_ e 8.67
ko, =3.381X10 °p exp(—RT ) (D
1P ;T iR o
( .em?/s) L
_ . —40.19
du, =2.83X10"p exp(iRT ) (2
[7.12-13] .H, , ,
o (20~25 C) s G. 652 s 1 ,
12 MPa o 1
6,8,10,12 MPa, 3~4 ,
o 6 MPa 8
MPa ) 85% ;10
MPa 12 MPa 85%
, o s G. 652 ,
(20~25 C) ) =10 MPa, =>21d
o 24 h R
0 C , 7 d,
2. 2 FBG [2,10,16-17]
1993 L,HILL K O Bell 1

Fiber containing hydrogen tank



6 565
s L1 ., 1 2 R
., =1 A/ 26 IBSEN
1054.7~1083.9 nm 18 . 4%,+1 40%,
FBG , R o
2.2.1
’ 24 X10 mm 20 X8 mm .
10 Hz, 20 ns. 100 mJ,G. 652 ,
60 S ° ’ ) 3 dB N )
2.2.2
FBG +1 , FBG
o , FBG s FBG R 2
G. 652 0~300 pm » 1 063.3 nm ,
’ pm, o ’ ’
o o s 100
pm °
2.2.3
FBG 1 538.9
’ 1 538.8| - o il
, . 1 538.71 y=0.001 8x+1 538 .
£ 15386
’ ’ jz 1 538.5}
. FBG y . 1 538.4}
1 538.3;
AB 1 537. 837 nm FBG 1 538.2t
. 53811 . L . L M
. FBG 5t !:1 50 100 150 200 250 300 350
’ ° L/pm
14 ¢ Sg 149 g,
0.12 GPa, 3 2
’ ’ g5 Fig. 2 Curve of fiber template spacing and FBG reflection spectrum
s nm, 3 ,
G
N G. 652 ° Bragg :ABZZneffA B N eff 1. 45 ’
G FBG
Ap==0. 004 3G+530. 3;
) 1 540.0
AA==0. 004 3G, (3) y=0.012 6x+153 7.9,
15395}
, FBG o
g 1539.0¢
14 g ,AAz=0.06 nm, £
- 1385
, 14 g,
1 538.0
FBG s P
. (3) FBG o 50 100 150 200
& Glg
_ A
Ap= 9 —0.004 3G; (4) 3
v =2ngAy=1.45(A,.—0. 008 6G). 5) Fig. 3 Curve of weight and FBG reflection spectrum



566 2011

2.3 £s.15,16]
) , Ge—H,Si—OH
) FBG . , .
. , , , , . G.652
160 ‘C,180 C, 200 C 2h ., 200 °C  ,G.652
, . 135+1°C, .10 h FBG .
,FBG . ,G. 652 FBG ,
0.8~1.1 nm, 2~3dB,3 dB 0.3~0.5 nm, 2~3dB, FBG
FBG o
3
1528~1 564 nm,3 dB <1.2 nm, =85% . =6 dB .
G. 652 FBG, :

D (20~25 C) ; =10 MPa, =21d ;

2) IBSEN 248 nm , COMPexProl10 ., 10
Hz, 20 ns, 100 mJ, 60 s ; 14 g;

FBG . 100 pm .
3)135 °C,10 h o
FBG. 90 % , , 95% , .

[1] . . . (FBG) [JJ. (Hebei Journal of Industrial Science and

Technology) ,2009,26(1) : 1-4.
[2] . [M]. : ,2007.
[3] . . . Bragg [l (Infrared Technology),2010,32(7) ;392-393.
(47 , , .o L1l (Chinese Journal of Sensors and Actuators) ,1998(9) :18.
[5] . ) . [J1. (] Applied Optics) ,2005,26(4) : 36-37.
(6] R R . [J]. (Journal of Hebei University of Science

and Technology) ,2005,26(2) :142-145.

[7] . . 0. (Chinese Journal of Materials Research) ,2006,20(5) :519.
8] . [Dl. : .2006.

[9] . [Dl. : .2008.

[10] s s s [M]. : ,2006.

[11] ’ ’ ’y . [J1. (LASER &. INFRARED),2007,37(4) ;348-349.

[12] WILLIAMS D L, AINSLIE B J, ARMITAGE J R, et al. Enhanced UV photosensitivity in boron codoped germanosilicate fibres[]].
Electron Lett,1993(29) . 45.

[13] . [D]. : ,2004(4) :33-35.

[14] LEMAIRE P J. RELIABILITY of optical fibers exposed to hydrogen prediction of long-term loss increase[ J]. Optical Engineering,1991.,
30:780-781.

[15] HILL K O,MALO B,BILODEAU F,et al. Bragg grating fabricated in monomode photosensitivie optical fiber by UV exposure through a
phase mask[J]. Applied Physics Letters,1993;62:1 035-1 037.

[16] . . . : R [(M]. : .2005.

[17] . . (Piezoelectrics &. Acoustoopics) ,2003,25(6) ;454.
p



