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Increasing demand for petroleum feed stocks used to produce polymer and the need for polymeric materials with improved performance in challenging applications continue to drive the need for materials with extended lifetimes [1]. A new class of SMART materials – self-healing polymeric systems that are capable of autonomically repairing themselves after damage [4]. In nature, a damage to the organisms elicits an automatic healing response [3]. Of course nature perfectly fulfils its purpose, but scientists studying these phenomena try to repeat but in synthetic way [3]. The full potential of polymer composites in critical applications such as aircraft structures requires an improved understanding of damage and failure mechanisms in these materials and effective means of avoiding or mitigating damage and degradation [1]. A key step toward a more practical approach to the design of self-healing materials was the use of microcapsules for compartmentalization of the healing agent. Microencapsulated materials contain a chemical agent that is formulated to rebuild and reinforce the polymer structure. A layer of epoxy contains these reinforcing chemicals within tiny pockets, and the agent begins to spread when structural damage causes the small capsules to rupture [2]. 

These unique self-healing polymer materials of the future must be chemically and thermally stable as assigned for spacecraft and aircraft. Our research group applies as the healing agent (trimethylol propane triacrylate TMPTA monomer) and the photoinitiator (Darocur( 1173) and both are encapsulated in poly(urea-formaldehyde) by in situ polymerization. According to our view it is the best option for spacecraft which is working in critical weather condition. 
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