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Abstract

)

The measuring method of structural strain by a 3 x 3 passive-demodulated fiber optic interfer-

ometric sensor was developed to implement the real-time monitoring of structural status. A 3x3

fiber optic Michelson interferometric sensor was constructed to sense the value and the direction

of structural strain. This sensor was applied on the cantilevered aluminum beam to experiment

the sensing of the structural deformation. The digital signal processing was programmed by
LabVIEW to determine the structural strain from the fiber optic signals. This program was

verified by various simulated fiber optic signals. Finally, the structural strain was well determined

by this developed program from real fiber optic signals.
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Table 1 Specification of 3 x3 passive-demodulated fiber optic Michelson sensor system.

Component Parameter Value Manufacturer (Model)
Rated CW output power 25 mW
Lasertron
L Diod Wavelength 280~137
aser Diode avelength range 1280~1320 nm (QLM35655)
Modulation current 10~40 mA
Center wavelength 1310 nm E-Tek
Isolator Polarization dependent loss 0.03dB (PIF151A011100)
Return loss 65/65dB
Operating wavelength 1310 nm E-Tek
Fiber optic coupler
Typical excess loss 0.3dB (SMFC5400AS210)
Responsivity @ 1300 nm 0.89 A/W
L t
Photodetector Bandwidth, —3 dB 9.5 MHz (Q;S;}gz;
Sensitivity -55.6dBm
Coating diameter 250 gm
Ontical Cladding diameter 125 ym Samsung electronics
ica
f‘?b Mode field diameter 9.5 4m (1300 Single mode
iber .
Cut-off wave length 1305 nm diber)
Refractive index 1.469
Precision Output current range 0~200 mA Newport
current source Operating temperature 0~50C (PCS 100)
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num beam test with 3x 3 passive-demodulat-
ed fiber optic Michelson sensor.
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