



















































































































































































































































































































































	Perturbations in behaviour of fibre Bragg grating sensors introduced by local thermal and mechanical influences

	Acknowledgements

	Abstract

	Content

	1 Introduction

	2 Background

	2.1 Fabrication of FBGs

	2.2 Fibre Bragg gratings as the fibre optic sensing element

	2.3 Application example of the FBG sensors

	2.4 Signal recording methods

	2.5 Technological problems


	3 Theoretical investigations of FBG signal changes due to perturbing influences

	3.1 Analysis of the unperturbed and uniform FBG spectrum

	3.2 Light propagation in FBG exposed to the external influences


	4 Investigations of thermal and mechanical influences

	4.1 Strain sensitivity

	4.2 Temperature sensitivity

	4.3 Bending of FBGs

	4.4 Transverse stress influence


	5 Summarised results

	5.1 Overview of obtained theoretical results

	5.2 Overview of experimental results

	5.3 Conclusions


	6 Conclusions and Recommendations

	7 Outlook for further investigations

	7.1 Estimation methods of gratings parameters

	7.2 Periodical tructures on the fibre cladding for specific sensor applications


	Attachment A Light propagation in an optical fibre with step-index profile

	Attachment B Coupled mode theory for the unperturbed and uniform FBG

	Attachment C Approximation of the rectangular cross-section for the elliptical cross-section of optical fibres

	Attachment D FBGs used for research

	Attachment E Fibre cladding periodical structures

	Bibliography


