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Design of Flexible Optical Fiber Pressure Sensor Based on Semi-Cylinder

Pressure Sensitivity Enhancement Structure
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Abstract ; In order to enhance the sensitivity of optical fiber pressure sensor,a flexible optical fiber pressure sensor
based on semi-cylinder structure is proposed. Polydimethylsiloxane (PDMS) is used as the flexible substrate of the
sensor. When external force is exerted ,the PDMS will be deformed first, which will cause the optical fiber to be de-
formed accordingly, and finally the optical fiber will be stretched axially. Optical frequency domain reflectometer
(OFDR ) is used to measure the axial strain of the fiber,and finite element simulation analysis using ABAQUS and
experimental verification of the proposed sensitization structure sensor are carried out. The results show that the sen-
sitivity of the sensor can be improved effectively by taking the structure of semi-cylinder. In the pressure measuring
range of 0~160 kPa,the sensitivity of the simulated sensor is 2.160 39 pwe/kPa,and the sensitivity of the experi-
mental sensor can reach 2.068 06 we/kPa.

Key words :optical fiber pressure sensor; polydimethylsiloxane ( PDMS) ; sensitivity ; abaqus simulation ; optical fre-
quency domain reflectometer( OFDR)
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