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An examination of installation of a heat resistant
fiber Bragg grating sensor

Hirokazu SUZUKI and Akihiko NISHIMURA

Abstract

Strain and temperature monitoring by optical fiber sensors is useful for safety operation of industrial plants. A FBG

(fiber Bragg grating) sensor is useful to monitor them.

Rigid installation of FBG becomes most important in long term operation. This paper describes how to install FBG

on a metal surface by using an adhesive.

To date, the authors have been studying how to install the FBG sensor on a metal surface. The installation method

is r considered a method of mechanically installation with a metal band, by welding and by adhesion. The first method

is not suitable because of the loosening of the sensor due to thermal expansion. The second method is also not suitable

causing the stress strain concentration by the metal base material is melted. For these reasons, the adhesive method is

considered as the best way.

Requirements for the adhesive are a sufficient adhesive strength at temperatures up to 500 deg., coefficient of

thermal expansion of the adhesive is equal to the metal material and not peel off even if the stress is applied to the

metal material. The authors selected the ceramic adhesive which satisfied these conditions. FBG sensor is flexible

structure. Using the adhesive a mold was fabricated. Using the same adhesive the molded FBG sensor was installed on

the metal material.

By these test, under the condition of the tensile stress and the thermal stress are generated at the same time in high

temperatures, it becomes the FBG measurement is possible.

Key words:
Strain measurement, Adhesion

Optical fiber, Fiber Bragg Grating, High-temperature environment, Temperature measurement,






