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Abstract

To address the need for lateral stress detection, this study proposes a method for identifying lateral
stress in a fiber Bragg grating (FBG) based on UV adhesive encapsulation. By designing a polymer
encapsulation structure to improve strain transfer performance, a lateral stress testing system for
the FBG was established, and an automated data processing program was developed using Java. This
program identifies changes in optical power based on preset thresholds, thereby enabling accurate
identification of the stress state of the FBG. Experimental results show that under a lateral load of 5

EIREE

CEG|F: R, B4, BN, Bl uv Rk FBG IR ST HIIBE AL, AR SRR SR, 2026, 14(3):
520-526. DOI: 10.12677/jsta.2026.143052


https://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2026.143052
https://doi.org/10.12677/jsta.2026.143052
https://www.hanspub.org/

iR 5%

kg, the change in optical power at the center wavelength of the FBG is 1.784 dBm, exceeding the
detection threshold of 1 dBm, and the system is capable of accurately outputting the stress detection
results. This study provides an effective experimental method for FBG lateral stress detection.
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Figure 1. FBG lateral force schematic diagram: axial and cross-sectional view
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Figure 2. Schematic diagram of FBG sensor packaging structure: top view and side view
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Figure 3. Schematic diagram of FBG transversely locally loaded structure: top view and side view
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Figure 4. Diagram of FBG transverse stress testing system

[# 4. FBG # @ /1L R E

e R R EJER R, % FBG M QKo 1533.68 nm, BB AT R A —EWfe, Xl REE
BRI TN ST UV IRE R A S s8R R R R A K. SEEERTIE R ekt t, &
B I AV REARVE T S A5 IR FE AR — B, 3R W 28 A T A o A SR 8 1) T B B R 1 7= AR W) S o

M FBG 2% 5 kg HYHINAIRE A J5 3 e I, FOESHGREEES R A OB A M T Fe 2 ik A A
AR . N E M A2 TR0 IR e A, A SR B Origin #ANE 32 115 K52 7RG R RERHEREHT T
PR, Wil s Bron. BERTAEL, 2 71)5 FBG PHESH G R AR 43, B OiKarTh2 e

BAK.
-15
-16 |
17t
g
S
£ 18t
w0
o
3
g
RS
-19F
-20
_21 1 1 1 1 1
1532 1533 1534 1535 1536
Wavelength/nm

Figure 5. Spectral contrast diagram of any single grating under stress versus all gratings being unstressed
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Figure 6. Flowchart for automatic identification of FBG stress state
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Table 1. Results of the grating force identification program
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