Optical Fibre Sensors for temperature and strain determination: applications to industrial monitoring
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Fibre optic sensors have been discussed in the literature for over three decades, and many devices have been proposed, some developed and in the end many potential schemes discarded.  The often discussed advantages of the use of optical fibre sensors [1] remain valid, yet it is only recently that sensors based on effective fibre optic schemes are being tested and used in industry.  This may, in part, be due to the normal gestation time for a new sensor device or scheme, this often being quoted as being in excess of a decade, but also the development and effective exploitation of a number of new techniques has made for better sensors which can compete with existing technology.  In this paper, a number of such schemes developed by the authors and others will be considered.

The early sensor devices often suffered from the problems of being intensity-based (thus requiring what was often an ineffective reference channel) and poor sources and detectors.  The developments of improved power from sources, more sensitive detectors, a wider range of fibre, the Bragg grating as a sensor tool and better distributed and multiplexing techniques has greatly enhanced both the potential and performance of optical fibre sensors.  In work done by the authors and others [2], doped fibre which gives temperature and strain sensitive fluorescence characteristics has been widely exploited to create a range of sensor devices.  This has been coupled with the use of in-Fibre Bragg Gratings (FBGs) to create quasi-distributed, and multiplexed temperature compensated strain monitoring devices which have been validated on bridges and in structures.  The fibre sensors have been shown to be highly compatible with such material, and with composites, opening up the way for new applications and monitoring systems.  The “spin-off” from the communications industry of these components has made available a wealth of opportunities for the sensor designer.

Emphasizing these applications in industry and considering the potential for the future will give an opportunity to show something of the direction in which optical fibre sensors can develop.
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