L 2% Bl 1R

Aeronautical Science & Technology

KT OCET ek 26
BEAESE

T SCHR, RERCEE SRAR AR, AR S

EBIZETEERE, BB 100012

W B 4T TENERELHAEENNRAR  EEERLETESENEN —B0, IRETRARKZEATE,
KBRS, BTN ER R L, B W B A E LR, AEEER, TR ER G TR WA, B H
A EETENR IR S, WREW AL EPEGEZHNRE T ENEELNHRENL, TUXNAE EARF
KR A SEAT IR AR ], O KA A it A R AR R A . AN BT R EENE N RS EAIR . E
TERHMAATREEREELNR R EHERENNRFBAFENER, 00T G MR T L EBNR S A
FEFRETRGENERE X EMEH XTI ERHERERF NI BEEAAR. RETAGRE—LHEE WFEHHE
FLEENARE EHATTEERIE, KRR AARHERBEAENEEL TR T M AW, 7 AR H L AANE %o

Dec. 25 2022 Vol. 33 No.12 97-104

TR

SCHEIE LA OB Hr K BB REE R4

HESES V224 NEFRRAS:A

AR AL FELE A TE ML B BRI AR T () — b, M EL R
AL, B S T BEL L T2k RENE |5 Sl gk
SR A 45 ) R 380 T TS AT 55 L I SO A, SR s
Mgz Mk AR Z —02, EEIFRET ACTE 113
B, HFEENE S % O A /ES L E AT T sl €, JK
Y SARISTU Jil H 448 25 FEHLEE JEA T 17 AU 5 400, i
BOARFAT T R A o A R 1,

AR R J R AR BERLER 1) 34, AT ARYE AR
BRI AT RARM IS o AR TR AR
Ra %, A i 2 e, H s g, ol e ¢
AT AT, BEABR TS #E , 0 R AT aR P RE M RIbLh
PEo ANARAE RHL A Tl R o e A S AR 2 AL S 2%
AT ARAE AL, AT LAXT 25 78 B AR AR B9 AR TEATLAL R4 T A A4
il GO T ¥5 1 SO0 H AL AR T Jr vk, 4558
RN, HRSHER 78 CHLIN TRk 2 B Ak, Jeik i
F AL S STEARDIK . 53 A, L BELAZ S BT 0 7 722 2 4
FICARN 7 AEAE R HL B T 8 5 M R A R MRS
TMEEF S A U s T30 S50 R 15 SRR = i L3,

DOI.10.19452/j.issn1007-5453.2022.12.011

T AR B0 ok R 2 A T AR e o RTINS X T8 2
BEPLIR S G2 , dy TS5 SRR FE B A1 G
PR s s RS 5T B SC 2R, AN RERS v I 25 4 AR
i 2SR RAT 3 A1 I B R A A2 e R i
WHFOCET MR T AL R WA S AT RE AR E R 4k
B2, SCBUN i G AT IR B0 S

1 BN REFIERF R

ST LT ML A 728 A4 132 ) ) R R B 2T
DA XS 1AL BRSPS AR AR T S A R AT
SR A CET A A B A T OCIE , RV AT S ARSI

JCEF MRS I 5 A F AR B AN 1 R, S ALY
NE TOEZHOEI LT, B RDEEFEHE, I 5 6T
B ANY i  SO AUaE ) s R SO 4 N i IR TNy ey
B, I A0 2, T 0 1R I K i o e ARG IR ARAT X i
TCEF M S R R AE AR A . S X250 A, e LR e s i —
FINAF B BOCEFEMIL, R TR AR LB 2
SRS ZH R EET AN R 2% AN A 2 B

WRFSEHE: 2022-10-15; BISEHRE: 2022-11-01; RFABHA: 2022-11-10

Sl : Wang Wenjuan, Xue Jingfeng, Zhang Mengjie, et al. Research on real-time monitoring technology of structural deformation based
on optical fiber sensing[JJ.Aeronautical Science & Technology,2022,33(12):97-104. EX15, B8, KEK, & . B X156
BATISCOT B U ARGF ] IRESRIF K, 2022,33(12):97-104.



98

FEEHFEA Smart Morphing Technology

BT eer e

Fig.1 Fiber bragg grating measurement principle
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Fig.2 FBG sensor network measurement system based on WDM
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Fig.3 Measurement method of curvature and design of deformation sensor beam
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Fig.4 Installation diagram of deformation sensor on trailing edge
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Fig.5 Design and partial sensor samples and part of supporting structures
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Fig.7 Strain deformation test system and reconstruction error analysis diagram
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Research on Real-Time Monitoring Technology of Structural Deformation
Based on Optical Fiber Sensing

Wang Wenjuan, Xue Jingfeng, Zhang Mengjie, Song Kunling
Chinese Aeronautical Establishment, Beijing 100012, China

Abstract: The deformation test research is carried out on the trailing edge of the wing with variable bend. The trailing
edge of the wing with variable bend is a part of the wing with variable bend. The bending of the airfoil can be changed
according to the flight state to obtain the optimal aerodynamic profile. Compared with the rigid deformed wing trailing
edge, the deformation curve is smoother, and the weight is lighter, which can significantly improve the lift-drag ratio of
aircraft, reduce fuel consumption, and enhance the stability and maneuverability of aircraft. If the shape change of the
trailing edge of the wing with variable bending can be tested in real time during the flight, the closed-loop control of the
deformation mechanism with given target shape can be carried out to provide data support for the aircraft structure
design and the adjustment of the deformation mechanism. This paper introduces the advantages of variable camber
wing, abroad condition, the advantages of variable camber trailing edge relative to the deformation of rigid wing
trailing edge, the disadvantages of structural deformation of conventional test methods, and analyzes the technology
principle of fiber Bragg grating used for strain and deformation test. Research on the key technologies of optical fiber
deformation sensor, sensor support structures design and deformation sensors is carried out. The optical fiber strain-
deformation algorithm and curvature reconstruction algorithm are proposed, and the algorithm is verified theoretically
and experimentally. Finally, the optical fiber deformation sensing technology is applied to the trailing edge of the wing,
which can realize the deformation test of the trailing edge of the wing.

Key Words: fiber grating; strain; deformation test; variable bending trailing edge
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