2024 4 45 38 45 45 6 ) W H R F R Vol.38 No.6 2024
CEES 168 1D JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 168)

XEHS: 1671-7449(2024)06-0593-08

BSEFHIETERENRSRIZIT SN

e, BB, R R, MEE, £EXLC, TFRC, RETT

. T ERBFREE FE R A RA R fEFOF, SR K& 1300625

2. bR AL A S A AR B R E A, 7Y KR 030051
H E: WMEESMRERE, BT ERAR L RMGE, £ R SRR RS EE T R A I R S
T P ) DA SRR SR AL G5 T AL SRR L SRR T SR Y ), R T SR TR AT LR I R
SRR R M R S, AR R SRR Rl TR & TRENE . MRS BRI LEE RS Bk
LR ARG R ﬁE1tH£{EJ$A1ﬁF%%u&1 ERCF R GE . Mo R G (IS i) ) S A 2 S PR A5 Wl , I il
SUAR 345 10 1B AL AR B, W ad TCP UMY 2 3 W A& B R S5 4%, RS 4 1% 2 CCU(Central Control
Unit) o ZRFEIIEAE, LI 1 2 G MRS5 ae il 58 5| $54 4326 | TR M DL KBS e AR, A i
SRR AT B TR R SRR

REEIA: LRI MR IR SRS 4

FESES: TP212 XERFRIZEE: A doi: 10. 3969/]. issn. 1671-7449. 2024087

SIRA%NX: Bah, TR, BIR, % BRI POECA RN R LSO ST ] ML E AR R,
2024, 38(6): 593-600.

YANG Jing, WANG Chen, ZHAO Jun, et al. Design and implementation of optical fiber sensor monitoring
system for superconducting maglev track [J]. Journal of Test and Measurement Technology, 2024, 38 (6) :
593-600.

Design and Implementation of Optical Fiber Sensor Monitoring
System For Superconducting Maglev Track

YANG Jing', WANG Chen*, ZHAO Jun', LIU Hongtao', AN Guowen®, JIA Pinggang®, ZHANG Yingzi”
(1. Maglev Research Institute, CRRC Changchun Railway Vehicles Co., LTD., Changchun 130062, China;
2. State Key Laboratory of Dynamic Measurement Technology, North University of China, Taiyuan 030051, China)

Abstract: With the development of superconducting materials, superconducting train technology is developing
rapidly. Aiming at the problems that high-temperature superconducting maglev trains will affect the track system
during operation and that traditional electronic sensors are difficult to achieve stable and reliable measurement
under strong magnetic environment, a track monitoring system of high-temperature superconducting(HTS)
maglev trains based on optical fiber sensors is designed to improve the operation safety and stability of
superconducting maglev trains. The system mainly includes: sensor system, data acquisition and transmission
system, intelligent monitoring software system and power supply and distribution system. The monitoring

system provides real-time and reliable continuous data monitoring, and the sensor data of each channel is
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calculated by the demodulator and uploaded to the server through the TCP protocol via the local area network.

The server then uploads the data to the central control unit (CCU). The system has been tested and verified

to realize data interaction, command sending, online monitoring and data reading of multiple servers, which

provides technical support for reliable operation of HTS maglev train.

Key words: fiber optic sensor megabytes; data collection; real-time monitoring; superconducting maglev

train
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Fig. 2 Location diagram of each test object
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Fig. 6 Installation diagram of traction coil and figure 8 coil
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Fig. 7 Schematic diagram of load sensor and displacement sensor
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Fig. 11 Time domain analysis diagram of track beam strain and stress
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