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Fig. 1 Conceptual schematic of smart composite structures
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Fig. 2 History of the fiber optic sensor in smart structures
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* Proximity

+ On/Off sensor

» Strain sensor

+ Acoustic sensor

+ Magnetic sensor

+ Gyroscope

* Temparature sensor
* Voltage sensor

+ Current sensor

+ Liquid level sensor

« LDV (blood etc)
* Endoscope

* Pressure sensor
» Chemical sensor

Fig. 3 Application of fiber optic sensors
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disturbance

light fiber optic photo signal
source sensor detector processor

«LD + amplitude
*LED « interferometer
*ASE « polarization

* Bragg grating

+ neural network
+ expert system
+ fuzzy theorem

strain
pressure
magnetic field
temperature
rotation
acoustics

Fig. 4 Typical fiber optic sensor system
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Fig. 5 Schematic diagram of the FPI and FBG

Table 1 Intracore Bragg grating versus Fabry-Perot

interferometer

Bragg grating Fabry-Perot

Merits

@ excellent stain resolution

@ fast response time (demo
dulation limited)

Merits

@ absolute measurement

@ automated fabrication

@ minimel strength degradation

@ muliplexed/demultiplexed | @ localized with mm  spa-

@ fast response time tial resolution

@ localized with a few mm | @ absolute measurement
spatial resolution with coherent multiplexing

Demerits Demerits

@ strain resolution may be | @ limited strength(intrinsic)
limited with broadband | @ difficulty in automated
light source fabrication slow time

response with coherent

multiplexing
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A EAQ A AN FEe]-H Z(Fabry-Perot) 7t
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Fig. 6 Detection of buckling in (a) signals of sensors
and (b) STFT of EFPI signal
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