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Abstract: The high precision measurement of structure stress and strain has the vital significance for heli-
copter dynamic and static strength monitoring and assessment. Since the fiber Bragg grating (FBG) sen-
sor has good flexibility, core diameter of fine, strong ability to resist electromagnetic interference, easy
to realize distributed monitoring and other significant advantages, it is paid widespread attention in the
field of aerospace plane structural strength monitoring. To improve strain monitoring accuracy and sen-
sitivity of helicopter, FBG strain sensing principle and factors influencing the sensor precision are stud-
ied, and the plate-structural strain monitoring system based on FBG sensor is also constructed. The
stripping coating layer of grating area, the prestress as well as the double-layer glue joint are presented,
respectively. These pretreatment cementing methods are advantage to improve strain measurement ac-
curacy of board structure based on FBG sensors.
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Fig. 1 Principle of optical fiber Bragg sensor
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Fig. 2 Fiber Bragg grating strain transfer model
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Fig.3 Sensor layout in panel
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Fig. 4 Unilateral clamped plate structure strain moni-

toring system
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Fig. 5 Measuring results of FBG1 (without prestress

and including coating layer) and strain gauge
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including coating layer) and strain gauge
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Fig. 7 Measuring results of FBG3 (without prestress

and without coating layer) and strain gauge

&l 8 s FBGS Fr il i A8 5 H X FR o7 L FHL
T T I S R A A ] L2 P R A . X R
T3 ok S A X L oA )2 EL I N ) BE 8 S
BRXT A T AR 1 o Af 0

B 18 5~8 AT LUA 76 5 I [ 52 v X 4l 4 iR
PLE 4 i s 31 0 2O £F 4% 8% 4 iy 722 I S %00CR 3%
WA .
3.2 EHGBMHENTMNERRTEL

SRy i — 25 e iE Ak 35 VR 6 O A S i A% B A
07 728 - F A IR L TR 9~ 10 43 B4 R 2 Ab B

2 400
—=— FBGS
2000F — Strain gauge
1600
w
3
E 1200+
<
&
“ 800+
400 |
0 ) | 1 | | 1 | 1 1
00 05 1.0 15 20 25 3.0 3.5 4.0 45 50
Force / kg
8 FBGS Gifa in B Jy « JE i B2 ) 5 0 A8 )

£
Fig. 8 Measuring results of FBG5 (with prestress and

without coating layer) and strain gauge
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Fig. 10

Measuring results of FBG6 (with prestress

and without coating layer) and strain gauge
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