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Tab. 1 The ratio data of the reflection peak and the load

MR /g ERECHZ H K /am BRI/ om T EREDE S K /om BB/ /nm KB B2 22 /nm

0 1 532. 647 0. 000 1532. 819 0. 000 0. 000
50 1 532.652 0. 005 1 532.813 —0.006 0.011
100 1 532.658 0.011 1 532. 807 —0.012 0.023
500 1 532.704 0. 057 1532.763 —0.056 0.113

1 000 1 532.757 0.110 1532.705 —0.114 0.224
1500 1 532. 818 0.171 1532.651 —0.168 0.339
2 000 1 532. 868 0.221 1 532.599 —0.220 0. 441
2 500 1532.927 0. 280 1 532.542 —0.277 0. 557
3 000 1 532.981 0. 334 1 532.498 —0.321 0. 655

g R TG 2 A AR 2 BE AR 0,001 nm, HE R MR 0,002 nm, (KA RLIA S K AR AL R T
0. 002 nm WAl LA B 0 e /N . M3 N 20 g I, BAARDEEF A B KRB AL 2 0. 002 nm, I AR BEH]
PG TEAS 352 B o i AR g K AR A 22 5 0. 004 o T AT LA AR G-t B Y AL 40 B 4 L DRLIE AT A R I
TR IEER ) 73 BT 20 go AT DLWIARSEHIDRS I T bR SR A B E SR 1AL AR R R iR 1 AT RUR



126 FERFREAFFHEARFHK htp://www. cqnuj. cn % 33 %

T S S K A AL B AR M R IAF 3 000 g HE, 07f

MR IR A AT 0.3 nm, BiEHHE K A2 MIAF 0.6 nm. 06 2=0.00022:0.002 16

LA BEROGA B 150, 50 2 B0 M0 45 B A BE MO T B 0 . MOk o5 K=09997

a2 P T ) R R 4 R £ 04l
AP 4 T B 0 A D TR A SR SR BT

ML BP9 X A G R HOE 3 0,990 7, bS58 1 000 &}

2.2 000 .3 000 g = w5 4 {1 1 Jy 18 o A4 A0 A e e T L o

FOMRREN 2.6% . — M TAEM LIRS 2 g, ik O]

S 294 3 72 W I 1 S B30T 5 KO N I
W@b@%%ﬁi/\ 30 °C%iﬁﬂfﬂ,,ﬁ\iﬂéﬁﬁ‘ééﬁ‘ﬁﬁﬁ/ﬂzﬁﬁzfﬁ§ 0 500 1000 1500 2000 2500 3000

far /g
B4 REEEKEETTHXE

Fig. 4 The relationship between reflection

1532.774 nm, 5728 &K 0. 127 nm, FRMHEEZE 1 532. 943 nm,
HAE A 0. 124 nm, A UL F T 2% G H L B2 22 2l 5 | 9 I K ol
AR SE AR, AN 58 4 — B0 BB R B 5l iR 22 LA
PG B S 25 AR SE AR KR

LEE RS, TR R EIE T2 JGER S RS U 7K 7 RS2 5 22 A5 TR IR A% R 1 S KO IR A 1
Tt — e, LRrhELE FRE R EEIAH] 220 LA I E Y 0. 65 nm B ATHGE Y 0. 2 nm il &
P iE 1T 3 A% S PR OG AT S AE S v AR Ak Y N A2 B AR R AR AR AT 5K 4 nm, i DUFE AR 77 i v oa] DUEE
JCEF At N — 2 S K AR 1 nm S TR E AR SR b R OGRS I A S P S BR SR SRR RT DU AR
AT S TR 2 3 nm, A AT ARG T AR A . [RIEE a TT2A ehsg ad T DA N A Jk e Y R
TEORE 3 e o R TR A AL 0 O AL R T AT DA — 2D R R RS 0 4 B R i — Dl ) R IO [ b T R
AN [R] 0 2R 2 5 g R AT A% R AR T 07 R R B A S B 2GR B AR SN T A% B R AR RO

3 451

peak wavelength with load change

A S 56 2o K G 2T M X 1 10K P R g D T A 1 i [ R AR R SR bR R SE B TR A Y R
Jy I [R] AT LA ) G R kA A . S B R L 2 R 0. 004 nm AN TE R 0. 65 nm #PAES L ARG
WA P Ak 3 e — A7 2k e BEROAT IR 3] 1500 iR 1 AR Goot2F W g f% Jde R RAT B — TR b B ol AN
Pl W Wk S P e A 3 e S R B E T A SR AR A R T AT L G SR A D E T S M A SR A B T HE
1S B4 M A0 DRI 3 R AL R G T e I ) A R ) S AR AR 3 T BE— R S A

SE Wk

(1] BRAR, 5208 3C, B A5 7L 48 G 2R UM ik e iy BT A8 IR R 4t
msFsE )] o E#OE . 2005,32(4) :549-552
Lin F,Cai H W, Xia Z P, et al. Study on Fiber methane
sensings system using FBG filters[ J]. Chinese Journal of
Lasers,2005,32(4) :549-552.

[2] Butov O V,Golant K M, Grifer V I,et al. Versatile in-fiber
Bragg grating pressure sensor for oil and gas industry[ EB/
OLJ. [2015-12-20]. https://www. researchgate. net/publi-
cation/236009523_Versatile _in-fiber Bragg grating pres-
sure_sensor_for_oil _and_gas_industry Presentaion_at_
OFS-18_Cancun_2006.

(3] WhRscal, B, 2 AR, R AKE Wy AE A2 0 6 &5 1%
BRARLI]. 6 F 24,2005, 34(12)  1814-1817
Chen W J,Chi Z Y, Li W S. Optical Fiber sensor for the
measurement of marine natural gas hydrates phase change

[T]. Acta Photonica Sinica,2005,34(12);1814-1817.

[4] RIFR L 4 E A, X508, o6 £F 15 8 AR 78 1L 44 i 3 09 R
(). FEH 5 406,2012,34(1) 2 27-32
Liu B,Zhu Z W, Liu J C. Application of optical Fiber sens-
ing technology to landslides[ J]. Piezo Electrics & Acous-
tooptics,2012,34(1) :27-32.

[5] Zhu Z W,Liu D Y. Yuan Q Y.et al. A novel distributed op-
tic Fiber transduser for landslides monitoring[J]. Opt La-
ser Eng,2011,49:1019-1024.

L6 Y5 3CTE , FB K » 7 2% SC. IR B #2028 R 3 6 21 56l s 1%
R[], 6 F 24 ,2001,30(11) : 1385-1387.

Fan W L,Dong X Y,Dong X Y. Temperature-compensated
tension sensor with Fiber grating[ J]. Acta Photonica Sini-
ca,2001,30(11).:1385-1387.

L7] sk SRR sk WM. K JE 3156 28 S'a Al iz 728 0 i JiE 4% J2%
RPUEWIELT]. T4 . 2009.38(1) :103-106
Zhang Z R,Zhang G M,Zhang X P. Strain and temperature



Vol. 33 No. 4

Journal of Chongqing Normal University (Natural Science)

127

http://www. cqnuj. cn

[8]

[9]

sensitivities of long period Fiber grating[ J]. Acta Photonica
Sinica,2009,38(1):103-106.

XKW TR 220, B IR % 55 MU B2 4T Bragg JeMh b 75
AR L) ], B T4 . 2007, 36(9) : 1645-1647.

Liu Q P, Qiao X G,Jia Z A, et al. FBG sensor for stress
based on double cantilever beam[ ] ]. Acta Photonica Sinica,
2007,36(9) :1645-1647.

A X ARG, A, R R B 1 5 R oL e
S AL S WA Bk AR A LT ], O . 199926 (10) - 912-
916.

Yu Y L.Liu Z G,Guan B O,et al. Transforming a uniform

(10]

[11]

[J]. Chinese Journal of Lasers,1999,26(10):912-916.
XN S8 X R A5 DGR % B & v i 32 XL
UL S g e O B2 000, D 7 0. 1999, 10 (2)
179-182.

Liu Y Q,Guo Z Y,Liu Z G,et al. The mechanism and so-
lutions of cross-sensitivity of Fiber grating sensor meas-
urements| ] |. Journal of Optoelectronics Laser, 1999, 10
(2):179-182.

X SC. BPR T2 IEML JEat i S 30E Rk 2011,

Liu H W. Mechanics of materials I[ M]. Beijing: Higher
Education Press,2011.

Fiber grating into a chirped one using a cantilever beam

A Stress Sensor Based on Fiber Bragg Grating

LI Jianping
(Chongqging Radio & TV University, Chongging 400052, China)

Abstract: The Fiber Bragg grating is fixed on the upper and lower surface of the cantilever. A kind of stress sensor based on Fiber
Bragg grating is proposed. For the first time, the advance tensioning Gratings are pasted on the cantilever beam by both ends. The
sensor can effectively curb the chirp of reflecting peak due to the different strain distribution in grating, at the same time can provide
temperature compensation. The experiment proves that the fiber Bragg grating sensor reflecting peak wavelength is relative to the
stress as good linearity. The distance between two reflect in peaks is increased to 0. 65 nm. Resolution is improved at the same
time. It is one percent of full scale.

Key words: Fiber Bragg grating; stress; cantilever
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