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Development of diaphragm-type optical fiber dynamic pressure sensors

ZHANG Huijun
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: In order to meet the demodulation requirements of dynamic pressure better, a diaphragm—type optical fiber dynamic
pressure sensor based on Fabry—Perot (F-P) interference principle is studied. The influence of multiple reflective surfaces on the spec-
trum of the F—P cavity is theoretically analyzed, and a method is proposed to obtain a single F=P cavity. The outer surface of the sensor
diaphragm is roughened by mechanical grinding, which effectively solves the complex spectrum problem caused by multiple reflective
surfaces. Static pressure and dynamic pressure calibration tests are carried out on the sensor, and the results show that the sensor per-
forms well. The static pressure measurement error of the sensor in the range of 0-200 kPa (gauge pressure) is not more than 0.5 %FS,
and the amplitude sensitivity relative error of the sensor does not exceed +10% within the range of 20~2500 Hz.
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Fig.1 Schematic diagram of diaphragm—type optical fiber dy-

namic pressure sensor
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Fig.2 Theoretical spectra of composite F=P cavity and
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Fig.3 Relationship between diaphragm thickness and maxi-

mum pressure variation
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Fig.6  Sensor spectrum after surface treatment of diaphragm
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Fig.8 Metallization package of the sensor
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Fig.9 Cavity length—pressure curve of the sensor
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Tab.2  Amplitude sensitivity relative errors of sensor
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