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Abstract

[Fiber Bragg Grating (FBG) has its own physical performance and wavelength

coding characteristic to be widely used as perfect sensing unit in fiber grating sensing

area. Yet the temperature and measurement intercross sensitivity becomes the
limitation of its application.

This paper focused on FBG’s double parameter sensing technique. It was
designed and built a general sensing series experimental setup to test double
parameters by using single FBG.

It introduced basic theory of the FBG performance, analyzed its spectrum
characteristic with the mode coupling theory, simply introduced grating write
technique and typical theory of transmit matrix and Fourier transform. Derived from
the models of FBG strain sensing, temperature sensing, strain and temperature
simultaneous sensing, FBG intercross sensitive effect was introduced together with
part of its solutions.

A scheme of using single fiber Bragg grating for axial strain together with
temperature sensing was raised for the first time and it is given in detail the principle
and frame key point in the application..

Through this system, the sensing function of single FBG to axial strain together
with temperature was implemented and the experimental system was confirmed its

validity, stability and accuracy. In the experiment, the FBG axial strain sensitivity

was measured asl.17pm/pe , nearly equal to the theoretical value 1.19pm/pe , the
temperature sensitivity was measured as 10.78pm/°C , nearly equal to the
theoretical value 10.58pm/°C . Also in the experiment, the long period polymer
optical fiber grating was measured as 1.144pm/pe of its axial strain sensitivity and

56.23pm/°C of its temperature sensitivity.

In the last part of the paper, subsequent research work thinking and expectation

has been given.

\Keywords: fiber grating, strain, temperature, sensing{
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