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Impact Monitoring in Composite Beam Using
Stabilization Controlled FBG Sensor System

Hyung-Joon Bang, Sang-Oh Park, Chang-Sun Hong, Chun-Gon Kim

Abstract

Impact location monitoring is one of the major concerns of the smart health monitoring. For this
application, multipoint ultrasonic sensors are to be employed. In this study, a multiplexed FBG sensor
system with wide dynamic range was proposed and stabilization controlling system was also developed
for the maintenance of maximum sensitivity of sensors. For the intensity demodulation system of FBG
sensors, Fabry-Perot tunable filter(FP-TF) with 23.8 am FSR(free spectral range) was used, which
behaves as two separate filters between 1530 ~ 1560 mm range. Two FBG sensors were attached on
the bottom side of the graphite/epoxy composite beam specimen, and low velocity impact tests were
performed to detect the one-dimensional impact locations. Impact locations were calculated by the
arrival time differences of the impact longitudinal waves acquired by the two FBGs. As a result,
multiplexed in-line FBG sensors could detect the moment of impact precisely and found the impact

locations with the average error of 1.32 mm.
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ASE HEY F Y= 3F9 A3 gyg&3y
710l Haslcl. FBG(fiber Bragg grating) Al
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Fig. 1 Interferometric demodulation for FBG
vibration sensor.
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2719] FBG ANZ FAE FAF AN A28s
o] g&te] [0/45/-45/90]:2 HZ¥ graphite/
epoxy HHHFTH AW 7}61171 4948 4
3t AEE HASY. F FBG A9 Aol
2 Zdole 5 mp 2 FYIT FBGLY WAl
1532.4 nmo]™ FBG2E 1566.2 mw & Do 2 A
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o 3 3% (A% ke 43 P S REE
.
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A3} Zo] 4ol 500 mw, & 25 mp, F7A 1.6 mm
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Fig. 2 Composite beam specimen for impact
monitoring test.
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Fig. 3 Comparison of stress wave signals and its STFT induced by impact.
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Fig. 4 Stress wave signals of the three
impact locations.

Table 1 Result of impact location monitoring.

Actual location (mm) 100 200 300
detected location (mm) || 100.24 | 200.22 | 300.39
Mean error (mm) 1.40 1.56 0.96
Maximum error (mm) 3.61 4.54 2.97
Total mean error{mm) 1.32
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