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Abstract

Polymeric based composite materials have better specific stiffness/strength, corrosion
resistance, and most importantly, their directional properties may be tailor made. They are
however prone to develop caused by tool drop, bird-strike, hailstorm and so on. Cyclic loading
during service may induce sub-surface defects. These insidious defects may grow during
service and eventually lead to catastrophic failures. If on-line monitoring of the emergence and
development of these defects is possible, the safety and reliability of composite structure may

be much improved.

Although the detection and examination of internal defects has been under investigation
for many years, the available techniques such as X-ray radiography, ultrasonic scan, modulus
degradation etc still have many serious limitations. Of these the most important limit is that
observation is only indirect and difficult to be applied to on-line real time monitoring. On the
other hand, optical fiber sensors can give real-time response, free of electro-magnetic
interference, high temperature resistant and is capable of multi-point measurement on the same
fiber. Optical fiber has a small diameter and may be embedded inside a composite material and

literally come into contact or at least into very close proximity of the internal defects.

This project proposes to develop an optical fiber grating sensor. Related techniques about
deriving strain signal from single and multiple gratings, embedding the sensor into a
thermosetting and a thermoplastic resin based composites, establishing the method of
interpretation of FBG signal in the face of internal damages resulted from impact and fatigue
damages will be developed. It is hoped that through this development, the safety and reliability

of composite structure can be greatly improved.

Keywords , polymeric composite, Fiber Optic sensor, Fiber Bragg grating, internal defects,

delamination, matrix cracking.
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