55 49 % 45 12 0] I 7 B % it Vol.49 No. 12
2023 4F 12 A Journal of Mine Automation Dec. 2023

MEHS: 1671-251X(2023)12-0012-06 DOI: 10.13272/j.issn.1671-251x.2023050093

—FR B S S R

wmAR, KR, FT4, TR, X&K, W5

1. P E M AEREIR I A PR A R Sh AR B R 4> A W], BEVE Kidk  719315;
2. RHCE MDD BB B R AF, L HI 213015;
3. 558 T RFZCURBRERD I RAREBCEOCHF TR, LR FFE 250104)

BE. 43T A R A AE R E R A BN I RBEAR R A S8 PR, &t T —FP ekt AR 40 A5 B
B, EREREREN— I ERL M, BE— R ERGAMUEE R R, EF R TR BHHE
JEE RS FE TR AR, AL E AN L | Hiaﬂ-%i—‘]’-@i%ﬁi BETTERLEEAFEZEM, SR E
H B SR R FHE R KR SRR, B R F AT S EE R, RARFTAABE, BAEE
BEER HOE R E KM T A, SRR MT HE AR R KGBE ARFISIR AR SRR R
&&%Ki**&ﬁﬂ%%ﬁ% PR R Ay 5 B, B ss R A G A A B0 IRy S B O~
5 MPa, A8 L B ATIRIF 5 45, 45 B B89 RAUE 4 0.379 98 nm/MPa, 332 £ & 0.02 MPa 2 1. ¥k E 0 R A
ERENATEHF TaRKER FINGE, 2R AU, 5 Sk E TR A B R Ak, A B B R A AR
£ 7 0.02MPa Z 1,

KR LA EIBERE,, BT RGEM, BERAAM, REKS T, ERE, REE, BE

H1El 432545 TD326.2 SCERAR RS A

m‘ﬁ ©

Z
2B

Design of an improved fiber optic pressure sensor

YANG Yongliang', ZHANG Yu’, LI Xuejia', YU Zhen’, GUAN Binghuo', WU Zegong’
(1. Shendong Coal Branch, China Shenhua Energy Company Limited, Yulin 719315, China;
2. Tiandi (Changzhou) Automation Co., Ltd., Changzhou 213015, China;
3. Laser Institute, Qilu University of Technology(Shandong Academy of Sciences), Jinan 250104, China)

Abstract: In response to the problems of small pressure monitoring range, low sensitivity, and high cost of
existing fiber optic pressure sensors, an improved fiber optic pressure sensor is designed. A strain fiber optic
grating is stuck on the cantilever beam and a temperature fiber optic grating is suspended (to make it stress free).
The limit cover below the cantilever beam places the spring, corrugated pipe pressure cover, and corrugated pipe
cover inside it. The inner upper plane of the limit cover contacts the upper plane of the spring, and the lower plane
of the spring contacts the corrugated pipe pressure cover. When external pressure reaches the corrugated pipe
through the pipeline at the bottom of the corrugated pipe, the high pressure causes it to undergo axial deformation.
The deformation in turn compresses the spring. Finally, the spring undergoes deformation and transmits force to
the cantilever beam, changing the stress situation of the strain grating. A spring with a larger stiffness coefficient
is added to the single-layer corrugated pipe to limit its deformation when external pressure is generated, allowing

the corrugated pipe and spring to jointly transmit pressure to the cantilever beam. The experimental test results
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show that the improved sensor has a pressure monitoring range of 0-5 MPa, which is 5 times higher than before.

The sensitivity of the sensor is 0.379 98 nm/MPa, and the measurement error is within 0.02 MPa. The improved

pressure sensor is validated in a water pipeline underground. The results show that compared with the

measurement results of high-precision electronic pressure gauges, the pressure demodulation error of the sensor is

within 0.02 MPa.

Key words: fiber optic pressure sensor; strain fiber optic grating; temperature fiber optic grating; single layer

corrugated pipe; cantilever beam; limit cover; spring
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Fig. 1 Internal structure of the optical fiber pressure sensor
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