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ABSTRACT

There is a considerable interest towards the achievement of self-healing properties
in composite materials. Traditionally, once damage has been detected within a
composite structure, the approach has been to undertake cosmetic temporary
structural repairs, ranging from simplistic external patches to complex intrusive
tapered or stepped scarf repairs with the aim of restoring some of the material
stiffness and strength. However, engineers have started to design structures that
have some form of damage tolerance, which is ability for the structure to sustain
representative weakening defects under representative loading and environment
without suffering reduction in residual strength for a period of aircraft service.

Fibre-reinforced composite materials are widely used, especially in the aerospace
industry. The concept of repair by bleeding of enclosed functional agents serves as
the biomimetic inspiration of synthetic self-repair approaches which are mainly
depending on advancement in polymeric materials. In general, this process is the
inspiration for the application of self-healing fibres within the composite materials.

One of the common techniques for aircraft repair involves removal of the damaged
area with extensive machining operations, followed by replacement, usually with wet
prepreg laminate and bagging. Such repair technique can be effective and may last
long on an aircraft skin, but it is less efficient and time-consuming to carry out and
not very environmentally-friendly due to the nature of composite material, resin and
adhesives in disposal. Some successful self-healing systems have been tested in
the past which are usually based on a media contained within the structure and
bleeding into the structure plies as a result of damage. The healing medium may be
stored within the structure by incorporating into either individual particles or capsules
or into a Micro-vascular system.
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The extensive usage of carbon-fiber composites in aircraft offers the opportunity to
develop and improve a new clean technology for aircraft structural repair. This
technology may well draw upon the successful outcomes of this research project
which is conducted in this field.

The extensive usage of carbon-fiber composites in aircraft offers the opportunity to
develop and improve a new clean technology for structural repair.  This technology
may well draw upon the successful earlier outcomes of research projects which have
been conducted in this field.
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