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ABSTRACT   
Optical fiber sensors are increasingly used for monitoring purposes, but flexible smart structures based in this type of 
technology have many industrial applications. This paper explores a new approach for integrating optical fiber sensors in 
flexible substrates that can be mounted in host structures to monitor. This approach combines two well establish 
components, Fiber Bragg grating (FBG) sensors and flexible skin-foils. A three-layer foil construction based on the 
spread-coating process was defined, in which the fiber was embedded in the middle layer. Such disposition ensured 
protection to the optical fiber element without reducing the sensitivity to external stimulus. The functional prototypes 
were subject to thermal and mechanical tests, in which its performance was evaluated. The smart structure behaves 
linearly to temperature cycles by 0.01 nm/ºC and is able to withstand high strain cycles without affecting the 
measurement characteristics. The obtained results validated this approach. In addition, the flexibility of the explored 
method allows custom fiber layouts, finishing patterns and colors, enabling this way a range of possible application 
fields. 
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1. INTRODUCTION  
More than thirty years have passed since the study of optical fiber sensors began and a variety of processes have been 
explored for different measurands and applications. Nowadays, a few types of optical fiber sensors have reached the 
market and became a success 1. In more recent years, optical fiber technology and applications have spread more quickly 
mainly due to its performance and cost reduction.  

Optical fiber sensors have associated a set of advantages such as EMI immunity and high sensitivity, which are 
becoming key requirements for monitoring solutions. This ensures a distinct edge over the competition. Fiber Bragg 
gratings (FBGs) and other grating-based devices are examples of the type of sensors which have been in vogue in this 
last decade 2. This sensor type has an inherent self referencing signature, allowing sensors multiplexing in a single fiber. 
FBG sensors are a unique solution specially regarding distributed embedded sensing in materials, known as smart 
structures. The fibers containing sensing arrays can be embedded into the materials, allowing measurement of parameters 
such as load, strain and temperature, among other, from which the conditions of the structure can be assessed and tracked 
on a real-time basis 3. As they, basically, monitor the structure, they can forewarn abnormalities and prevent failures. 
Such purpose ensures more working time, less maintenance, better utilization and improved safety, reliability and 
economy.  

However, there is a lack of automated optical fiber integration processes. The development of a generic methodology 
that offers an integrated breakthrough solution for the industrial manufacturing of flexible optical sensing foils with a 
wide range of applications is the main goal 4-8. Subsequently, the development of a flexible substrate or matrix in which 
FBG sensing elements are integrated in line during the manufacturing process of the substrate itself is aimed. The 
flexible and stretchable matrix can be sensitive to touch, temperature, pressure, deformation, etc. Such optical sensing 
structure combines two features of interest: integrated optical sensing and high flexibility. 
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