
Fiber Optic Grating Sensor Strain
Measurement

Article Overview

Fiber optic grating strain sensors, particularly Fiber Bragg Gratings (FBGs), measure strain by detecting shifts

in reflected light wavelength caused by mechanical deformation.

Principles of Operation

Fiber Bragg grating (FBG) strain sensors consist of periodic variations in the refractive index along the core of

an optical fiber, created using ultraviolet laser irradiation . When light travels through the fiber, the FBG

reflects a specific wavelength, known as the Bragg wavelength, while transmitting other wavelengths.

Mechanical strain or temperature changes alter the grating period and refractive index, causing a shift in the

Bragg wavelength. This shift is measured by an optoelectronic interrogator, which converts it into precise

strain or temperature readings .

Sensor Construction and Installation

FBG strain sensors can be surface-mounted or embedded into structures. Surface-mounted sensors are often

glued or spot-welded to metal surfaces such as beams, pipelines, or bridge components, while embedded

sensors can be integrated into composite materials . Protective housings, often made of stainless steel with

sliding mechanisms, allow the sensor to accommodate structural movement while maintaining accurate strain

measurement . Some sensors include multiple FBGs to simultaneously measure strain and temperature.

Advantages

Fiber optic grating strain sensors offer several key benefits over traditional strain gauges:

o High sensitivity and reliability, suitable for precise structural monitoring .

o Immunity to electromagnetic interference, making them ideal for high-voltage or high-frequency

environments .

o Durability in harsh conditions, including extreme temperatures, corrosive environments, and high voltages .

o Multiplexing capability, allowing multiple sensors along a single fiber for distributed measurements .

o Compact and lightweight, enabling installation in constrained or complex structures .

Applications

FBG strain sensors are widely used in:

o Civil engineering: monitoring bridges, tunnels, pipelines, and reinforced concrete structures .

Page 1/3



Fiber Optic Grating Sensor Strain
Measurement

o Aerospace and robotics: for lightweight, high-precision strain monitoring .

o Industrial and energy sectors: monitoring pipelines, power lines, and structural health in harsh environments

.

o High-definition distributed sensing: using Rayleigh backscatter or multiplexed FBGs for continuous strain

measurement over long distances, up to 100 km .

Summary

Fiber optic grating strain sensors, particularly FBGs, provide accurate, stable, and distributed strain

measurements with high sensitivity and robustness. Their ability to operate in harsh environments, combined

with multiplexing and compact form factors, makes them a preferred choice for structural health monitoring,

aerospace, and industrial applications .

How is strain measured? The values measured by the optical interrogator (data acquisition system) are the

The paper presents the design, operation, and proof of principle realisation and validation of a relatively cheap

fibre

Depending on the use of FBG, there are three strain sensor designs: Bragg grating fibre, optical strain

extensometer and FBG strain

The work presents a brief introduction of fiber optical sensors and focuses on multiparameter grating sensor

for

FBG sensors are used to monitor strain and temperature in pipelines, ensuring operational safety and

preventing leaks. They can

Operating by transmitting light through optical fibers, these sensors measure various physical parameters such

as

This dissertation investigates how to measure dynamic strain including quasi-static strain, vibration, acoustic

emission, and ultrasonic

Fiber-optic Bragg grating strain sensors hold a great deal of potential for structural monitoring because of their

These studies demonstrated the ability of FBG sensors to accurately measure strain, displacement, and

temperature
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Therefore, based on the fibre Bragg grating sensing technology, a double-oblique wedge

Highlights o In this paper, we proposed a strain optical fiber sensor with exceeding free spectral measurement

range

Abstract A fiber Bragg grating (FBG) is an optical device that reflects light within a specific wavelength while

allowing others to pass

Many fiber-optic sensors for measuring strain are based on fiber Bragg gratings (FBGs). The operation

A sensitivity-enhanced fiber-optic based strain sensor with an etched and regenerated FBG (ER-FBG) was

shown experimentally

Fiber Bragg grating strain sensors employ fiber optic principles for strain detection. These sensors possess

great sensitivity and

Abstract-- The article presents the experimental results of the measurement of strains with fiber-optic strain

sensors
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