2000 5¢ A A A9A A3Z 11

=2 2000-9-3-02
FFag Mz FAHF TAY AANY g
d4Yd, AAY, A9F, o) %F
Development of Optical Frequency Modulated Fiber Optic
Interferometric Sensor
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ABSTRACT

Optical frequency modulated fiber optic interferometric sensor was developed to sense the
mechanical quantities, such as displacement, strain, force etc. It has been difficult to distinguish whether
the increase of the mechanical quantities or the decrease of the quantities measured by the conventional
fiber optic interferometric sensors because their signals only have a sinusoidal wave pattern related to
the change of mechanical quantities. In this study, in order to measure the mechanical quantities with
the distinction of the changing direction of the quantities, the fiber optic Michelson interferometric
sensor was simply constructed by the laser light modulated with saw tooth wave pattern. The output
signal of the sensor was controlled as the sinusoidal wave. The signal processing was based on the
counting of the wave number of the output signal during constant time duration. The strain was
determined by the cumulative value of the wave number producted by the gage factor. In order to
verify the strain measurement capability of this sensor, the strain increase-decrease test was performed
by universal testing machine installed with the aluminum specimen bonded with the fiber optic sensor
and electrical strain gage. In the result of the test, the strain from the fiber optic sensor had a good
agreement with the values from the electrical strain gage.
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Fig. 1. Schematic diagram of optical frequency
modulated fiber optic interferometric sensor.
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Table 1. Specification of optical frequency modulated

fiber optic interferometric sensor

Component | Specification Manufacturer
Light source
. 0.2 mW Power
(DIL diode j Lasertron
Jaser) 1310 nm Wavelength
DC-125 MHz Bandwidth
Photo- . .| Newfocus
40 V/mA Typical current gain %
detector 00-1800 nm Wavelength range R-DC model 1811
Fiber optic | 5050 Dividing ratio E-Tek
coupler 0.3dB Loss
12 um Cladding diameter
. 8 um Core diameter
2‘;%‘:] | 16 Refractive index LG cable
Pn = 0.121, P1z = 02710
0.17 Poisson’s ratio
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modulated fiber optic interferometric sensor
and electrical strain gage.
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