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Abstract

In this paper, a kind of water pressure sensor based on metal diaphragm and FBG fiber grating
(FBG) is proposed with a tube shape of sensitive increasing package structure. Its working process
is that the water pressure can be gotten from the FBG central wavelength drift, which coming from
the deformation of the diaphragm connecting with the FBG. A serious of the diaphragm deforma-
tion processes in this sensor structure is simulated by finite element analysis method. The sensor
structure model is obtained and the sensor design parameters are gotten. This kind of water pres-
sure sensor has the advantages of small size, simple structure and easy networking. It can be ap-
plied in coal mine water pressure monitoring, dam body seepage and water level monitoring, etc.
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Figure 1. Water pressure sensor tube design

B 1. kERRSFERRIT



X 45

23. @REERNSETR

FEAMBGEREFORLE KA |, SCLF B IR 8N B, BIEUA S - WA s E L iia R py,
Frha, BEEND.

A DT R, B AR AT 28 M D [14]

D =E,h° /12(1- u1}) (6)
[ 1 5 26 AF R 3AT AT Q (R G R (0 TR AR (0 38)
o= o g
Bk, DOREHMISAKEE, A2 IR 8 tE i, A& )52 FBG Filak /) (K Lo lL BE (Fh Lo A2
BN
m, =E,Sa’ (1-1,)/(16xDl,) 8)

57 BB AR A BT O (E I, AR O I
B EfSaZ (| —|0) . qa4

16aDI, 64D ©
H RPN, WL DI KN Ay, BRIFESE I RBUEN
~ PN T . _ (1-PR)maa*
M, =A% /a=(1 P‘*)[ l, ]’13/1_64n0|0+45f3a4 (10)

3. B E
ANBLAE M IR E B, AN BRI LR B T (AT R R B A R
3.1. €BBENARITAH

FIH ANSYS AT 52 R TEAR 552 T3 06 REAT 400, B A R OB 1 mm BAJZ 0.1 mm
M BT ., TR = 2 Fiow.

M2 AT, E TR TR B AR L, BRI AR R )R R A Ak 1) 2 AR S T AR SR AR SR A
TRIMIRE , AR A Hh Oy, TR AR S, SRS Bt o 7E 1000 Pa Ji 58 K ¢ K7 A% A4 0.858x10° mm .

Bl 3 DNTE AR S A AN AR 1T JE P38 K AR 8 J TEAH R R A e R A B G i 32 = B, aTLAR
TEZMFE RN, @A AR, MR arie ~, WEEEE/N, (H2 N,
0.1 mm FIfE F {5 KAz A 0.836 X107 mm

el 4 R 1 mm BB 52 D3 Mt il . B EERATRT DUE R 1A G E AR T BRI T,
M Ab AR 5 255 1AL S, KA nT e 21l A FIFR FE R IA . BT LA, AT DAZEAR IR AR 1 A 7
T AR AT N, B AR A R B R BT e

K 5 R T RN 0.1 mm R 52 110 At oL, BRGNS 1 mm B 01 SR EE I, 7R
[FAE R B G0, B 12 B B 52 B /K R BE /), AT e A 00 8 1) /K R 3 Rl /s T3 )R

3.2. tRREARM LR

Pl 6 2B 2 1 mm B /K R 5 S50 2F et O R B G &R, 7T LUE B, REUE FTIA 0.33 nm/MPa,
fRIREFERE A 0~5 MPa, ZiMERRRYF. Gt SR, AR RE ih 2k 2 R IF4dk.



X 45

1 ANSYS
NODAL SOLUTION R15.0
STEP=1 APR 17 2017
SuB=1 14:19:57
TIME=1 PLOT NO. 1
USUM  (AVG)

RSYS=0
DMX = .858E-06
SMX = .858E-06
191E-06 381E-06 572E- 763E-

0.001 .954E-07 .286E-06 477E-06 .668E-06 .858E-06

Figure 2. Diaphragm thickness of 1 mm displacement map
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Figure 3. Diaphragm thickness of 0.1 mm displacement map
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Figure 4. Thickness 1 mm diaphragm stress distribution
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Figure 5. Thickness 0.1 mm diaphragm stress distribution
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Figure 6. Linear relationship of the thickness of 1 mm diaphragm
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Figure 7. Linear relationship of the thickness of 0.1 mm diaphragm
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