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Follow-up of composite structures' failures by microcapsules

Polymer composites are becoming more and more widespread as structural materials thanks to their positive characteristics in their increasing tendency of use. However all these positive characteristics only mean an advantage compared to other structural materials until the material is degraded, or to be more exact, the start of degradation. The quick and easy detection of occurring faults inside composites means a great challenge, since these faults are very difficult to see due to their extremely small size and their special appearance in matrixes. For the examination, perhaps avoidance or reparation of cracks, fractures or any other damaging processes of composites, it is essential to monitor these processes and detect them in time, and with adequate punctuality. One of the possible methods that carries the greatest potential is the use of microcapsules, which contain indicators. With this method even the smallest cracks can be examined, since as they spread, the shell of the microcapsules open and the indicator liquid inside, due to the capillary effect, flows out along the micro cracks thus making the faults in our structure visible, drawing a so called “fault map”. The importance of this examination could be demonstrated through several examples, but to highlight one, if we could detect microcracks in the wings of aeroplanes, we could repair them instead of changing the whole part, which could mean a great advantage from an economic point of view as well.
The objective of the TDK paper is to demonstrate the production method of microcapsules containing PETMP crosslinks colored with UV sensitive indicator liquid. With this method, in case of transparent matrixes and with the help of a UV lamp, we can easily and quickly gain information about the form and rate of degradation of our specific structure.
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