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Fig. 1 Schematic of the sensor
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Fig.2 Curve of the peak wavelength versus the pressure
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Fig. 3 Spectrogram of the sensor at the pressure of 0 MPa
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Fig. 4 Spectrogram of the sensor at the pressure of 3 MPa

HRAE X L A4 52 S B b e . % B o A (B R S T
F243 5% —30. 84 dBm ., —31.78 dBm, LR K .

Br =0 B HEHESHERARK(T) AT
R R ER AU S S (I K SR SR M E R
A

A =0.4137p +1547. 2 (12)
[FIRE , 5 R P SR I A7 R JRIBA ( MPa) |, 38 K (9 5457
AYAK (nm) . Fesgme R 2 8O AR IS E A
0. 4137 nm/MPa,, 2 ¥ 5t £F O i [ 58 meg fy R 8%
0.003 nm/Mpa ) 137.9 1% .

EEE R (11) 45 B A9 He 5 i oy 53 038 ) S 30
EAMHR(12) & H AN E, 7 LIS P E 58 2 U8 58
R MMHATIRER 4.2%. SIRIEZENTEFAL
A NMETEERMEERA L, F B RmT
EAMNAEEBEEYEM L BARXM) hEE MR
BE R MR NAE , S50 ORI 7E IR i b A SR ET SE
PORARA EAEA —BEE, AN A GHA IR
Z JUHRBE R AEE R mEX .

SCEGI R B R AT T SR I S R SR Z IR Y 3¢
ZHES 4, B i SR BE A HE A /D
“HRBAHEHL. HEUEL, W RME ERANHE
Kiig k. WS HEKXKWTERN AL =0.3665p +
0.416, 74, AL BT, AL AMK (nm) ;p HIE
5, {7 HJEMH (MPa) . LW RIEMNLERE N
0.913, EWAWREERZAIFERTFMRMEX
&, X SRR TR — B

I M=03665P+0416 S
| R=09913

d width A i /nm
o

(0 1 2 3 4
Pressure p/MPa
WS ¥ESEENXFSL

Fig. 5 Curve of the band width versus the pressure

3 &g

AR T —FE TP E B B ORISR
1RIRe} . AR BRI RO L I e 1 EEOM R 7E R
Fr ot BRI, AR A B0 S S 9 e I 95 K A 5 1k S BR
SR GBI E . it T ARG RANER S
JEEF PR B RIRZ BRI R I8 H R STE
AR g B AP B A B R RE Y, SR R SC BT §R
o PR T Bk AT ISR e (E BT Th R . [RlEH4E
B ER SN B R E A S
SH, BRRT LAY % FR A% ) e 5 M 1o R AR N PR
SR BV R . A 5 SR A I R SR A, R 55 e



1122 * F

i 3%

R R REBEIRHEM LR 5 5140, 4137nm/
MPa 0. 3964 nm/MPa, 4 il J& 4R Y6 £F 6 #f He 55 ma piz
REUE A 137.9.132. 1 fF . L8+ i R )
BEXH 3.4 MPa, IEBE T 5EKIERZ B X
LR R s rEYERE 2L BRES R B2 AT 15 10 MPa,,
FERIE A T S 0z B R b 9 s

B % Uk

1

Kersey A D, Davis M A, Heather J, et al. Fiber grating
sensors. [EEE | of Ligthwave Tech, 1997 ,15(8) :1442 ~
1463

BHA, a0, 5. JBEF R VR R R R
WEFE R MFR . 6 F ¥ H#,2001,30(10) : 1254 ~
1258

Zeng X K, Rao Y J, Yu B M, et al. Acta Photonica Sinica,
2001,30(10) ;1254 ~ 1258

BIRE, FeFt, U, %, PelBERRYIES M

Composites , 1997 ,19(1) . 21 ~33

Zhou Yong, Liao Yanbiao, Lai Shurong. Simultaneous
measurement of down-hole high pressure and temperature
with a bulk-modulus and FBG sensor. IEEE Photonics
Technology Letters, 2002 ,14(11) ; 1584 ~ 1586

Xu M G, Reekie L, Chow Y T,et al. Optical in-fiber grating
high pressure sensor. Electron Lett, 1993 ,29(4) ; 398 ~399
Zhang Ying, Feng Dejun, Guo Zhuanyun, et al. High-
sensitivity pressure sensor using a shielded polymer-coated
fiber Bragg grating. [EEE Photonics Technology Letters,
2001,13(6) : 618 ~619

B . BT . LA R R R, 2000. 197 ~
205

Liao Y B. Fiber Optics. Beijing: Tsinghua University Press,
2000. 197 ~ 205

wEE XHE BRE . ERBEaNTRF. Ju:
P Tl AR 41, 1987. 293 ~ 296

B . T ¥ ,2003,32(7) :844 ~ 847
JiaZ A, Qiao X G, Li M, et al. Acta Photonica Sinica, Engineering for

2001 ,32(7) ;844 ~847 Measurands. Beijing: Chinese Machine Press, 1987. 293 ~
4 Maaskant R, Alavie T, Measures R M, et al. Fiber-optic bragg 206

Xu G F, Liu R F, Tian D C. Handbook of Electrical

Measurement Non-electrical

grating sensors for bridge monitoring. Cement and Concrete

Studying on the Plat Metal Diaphragm Based Fiber Bragg Gratings
Pressure Sensing

Fu Haiwei'”, Qiao Xueguang® ,Fu Junmei'
1 School of Electronic and Information Engineering , Xi'an Jiaotong University, Xi’'an 710049
2 School of Science, Xi'an Shiyou University, Xi'an 710065
Received date:2004— 02— 24

Abstract A kind of plat diaphragm based fiber Bragg grating pressure sensor is proposed. The relations of the
spectral broadening, peak wavelength shift and the pressure are analyzed. It is indicates that the peak wavelength of
the sensor and the pressure has good linearity when the FBG is attached radially to the diaphragm near the center.
The pressure applied on the diaphragm can be measured by the peak wavelength measured. The experimental value
of the pressure sensitivity coefficient is 0. 3964 nm/MPa. It is 132. 1 times of that of the bare FBG. It is also
indicated that the pressure sensitivity of the sensor varies with the size and Young's modulus and Poisson’s ratio of
the diaphragm.

Keywords Guided and fiber optics; Fiber Bragg grating sensing; Fiber Bragg grating pressure sensing; The
pressure sensitivity of the sensor
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