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Design of Optical Coherent Diaphragm Pressure Sensor
ZHAO Wen-jian' . YUAN Hai-jun’ » YUAN Yan-hong'
(1. School of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Shanghai Shunyu Haiyi Photoelectric Technology Co. , Ltd. , Shanghai 200120, China)

Abstract: A new optical diaphragm pressure sensor is designed which uses the frequency-scanning
interferometry to measure the displacement of corrugated diaphragm so as to get the pressure value. The
pressure sensor applies spatial filtering characteristic of single mode fiber for distance measurement, and
direct distance measurement is achieved for non-smooth metal diaphragm. The pressure diaphragm
eliminates residual stress generated from welding through annealing process, which improves hysteresis
characteristics. The results show that the pressure sensor not just owns higher accuracy and sensitivity
than pointer-type diaphragm pressure gauge, but also owns features of remote measurement and
anti-electromagnetic interference of fiber optic sensor. Through calibrating the pressure sensor,
characteristic curve of pressure, distance and zero temperature drift curve are given. The hysteresis is only
0.2%, and the degree of nonlinearity is 0. 7%.

Key words: optical coherent distance measurement; single-mode fiber; convoluted diaphragm; hysteresis;

pressure sensor
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