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Abstract

To address the issues of low sensitivity, susceptibility to electromagnetic interference, and diffi-
culty in long-distance monitoring associated with current measurement instruments for detecting
seawater salinity changes, a salinity sensor based on polyimide (PI) coated Fiber Bragg Grating
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(FBG) has been proposed. The sensor consists of two FBGs (FBG1 and FBG2) cascaded together.
Among them, reducing the diameter of FBG1 through chemical etching, and then coating a layer of
sheet-like PI film to make a salinity sensing element; FBG2 is an unprocessed bare grating used for
temperature compensation. The temperature and salinity sensing experimental results of the
sensor indicate that FBG1 is sensitive to both temperature and salinity, with salinity and temper-
ature sensitivities of -54.6 pm/% and 32.2 pm/°C, respectively; FBG2 is not sensitive to salinity,
and its temperature sensitivity is 10.1 pm/°C. Based on the salinity and temperature sensitivity of
FBG1 and FBG2, a sensing matrix was constructed to solve the cross-sensitive problem of FBG1 to
temperature and salinity. This sensor has the advantages of simple fabrication, high sensitivity,
and good stability.
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TAEUA ST E FH B R RS A B R 1] s R KR E BN S B —, WRENEEE
WAAEIAEA NGRS B E R ER, THR m R B K B AL RS T4 o 7 3R & 2] [3].

HHT, F T K 3R B RS 2 BN Al A s, dd 5 I R e P H Bl g K F
FE, N B @G, X RE AR IR E . WSS, (BAERRMERGaE. 5%
BT P N BEE I 5 W 0 DA R Aol e 7 5 b P B

AR, JeLFYeE B AR N SRR, il /KEE 0 Eks FE I AR A T — MR g o 7 % [4].
SRS REEEARMLL, SGEHOUMME RS R A 2R, RSN SAEMW. BAK. Gz iE & il
M b PR T HRER[5]. T ORL G IR AL A 4 2 S TR B L R SRS SR
Fri 6] [7] [8]. HaiHE P AMIF 7T 2% # il IR UK . B SO EF R AN o S A a5 55 5 i
HIVE T ZMOCL M Eh B AR B . TERF A SCHR Y, AR T AN RIS B R B ey, SR (XS B,
AN AL B 1) R AL A8 pmi%. Cong S5 H T — P TOK BRIk 7E FBG [ Eh B AR IRes, HhE
RIEPPELIN-12.67 pmi%, (H/KERIRZRINUMGREAR. s, SCAPERIZE[9]. Men S5 IV RETE 4
BRI AR iR JZ M BE, HIVE T — MR PR FBG #h AL 8Es, HRBUELH-2.99 pm/% [10].
TR T — MR 2 8 (DTG IR B IR PI AR 1) 20 A7 2R SR AL KES,  mT DALR] IR &g 7K
(R BRI ER T, HLERE RS N-1.01 pm/% [11]. HITHOREMERT & MBUEH R, SR EF it in i
L3/, BT AR P A IR A 7 K 2 A SR A7 AE R B AR (T B

ARCEE T — Mo AL FBG hEAE Y, @ LA =Ry g m e B i RS (1) Wb
THIHEAT TRALEE, $2 M S e R] FRRG A it s (2) T Ak 22 h ZIek N e 47 Yot B AR, B8 KR 40
Wbt 0 2 B AR, AR et i K AR TE B 2 s (3) AR G PR BE I LS AL o R, bR
FEL T, 25 R RRUBOM R B 22 9 ELI KT VRS VR R ) e TR AR, TR M DUSE KR B I K B4, f FBG
FEAE KRR N AT . AL, BT FBG AT IR 1A B X I A A8 SRR )
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Figure 1. The structural schematic image of FBG salinity sensor
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Figure 2. The structure diagram of coating mold
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Figure 3. The coating process of lamellar PI film
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Figure 4. The heating curing process curve of lamellar PI film
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Figure 5. The schematic diagram of FBG salinity sensor experimental system
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Figure 6. (a) The salinity sensing characteristic curve of FBG1; (b) The salinity sensing characteristic curve of FBG2
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Figure 7. (a) The temperature sensing characteristic curve of FBG1; (b) The temperature sensing characteristic curve of FBG2

7. (a) FBGL MIRB RS ILIILE; (b) FBG2 MR AT I LE
REAME

W R Tk, ¥ FBGL 5 FBG2 £ E|—RGEF L. 7RISR, Je4F e iACnT CAIRII 3545

FBG1 1 FBG2 [ LI KAl o %A% A h M & A XU R -

Adgy = Kp AT + K AS
Adg, = Ky ,AT

4.2.

(11)

s Adg, AL, 73518 FBGL Al FBG2 B0 KA, Ky, MK, 70508 FBGL 1 FBG2 il 5
RBE, Ko~ FBGL MR R . MR T AN, (12) AT DAL Ayt 25027 o «

{AT}: 1 { 0 K MMM} 12)
AS Krz Kg | Krp =Ky [ Adg,
Bl SEEG A5 1 FBGL M FBG2 HIIRE 5 36 FF REBUE BUEAN N (13) 7T 15
{AT}:_ 1 { 0 —54.6}{&151} 13)
AS | 10.1x54.6/10.1 -32.2 | Adg,
Rk, AT DL Y 7 e M R ARG 3 KA R T B 2L R R, JREL RN £ i []
)
DOI: 10.12677/aac.2023.134050 463 oririb it e


https://doi.org/10.12677/aac.2023.134050

AR 45

43. REM
o A h AL AR () — T R RE AR AR, NIRRT T B AR e RS o KRR v AR A A R
B 25CAE, ERVERIIREE S AIIREF 3%A 5% A3, 4 FBG #h AR KIS ERIE W, LL 2 /It G
(RIS TE) A2, 103 FBGL AR O AE#: T K11 200 min PR IR Z8 L 1ol . B 8 WA, 7E 2R
531 3% 5%, Wl B AE 5 BB < [A] ¥ S K 22 73 731 9 pm A1 11 pm. HHT- FBGL 2R R BN
~54.6 pm/%, THE R HILE L5308 3%F1 5%, AR I AS Il & R B )R 22 4074 0.16%F1 0.2%. 4] 8 KA
FEIRBS M EAR 22/, R e tERAT .

1549.18 |- 3
1549.162 pm 5%
149064 m__ m -t |
1549.14 - 1549.156 nm
E
< 154912 F
o0
=)
2
O 1549.10 |
% b
=
1549.08 |-
F 1549.067 nm
e
154906 ©® ¢ ¢ e o @ oo 9
1549.060 nm
1549.04 |-
L ] . | X | ) | )
0 40 80 120 160 200

Time/min

Figure 8. The stability experimental results of FBG1 for measuring salinity
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