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ABSTRACT
Ensuring the performance and safety of body armors during service is crucial for institutions such as the United States National Institute of Justice (NIJ). The NIJ’s commitment to safety prompts the research of the degradation of high performance fibers like Kevlar, Twaron and Dyneema. Degradation, the reduction of the mechanical properties such as strength and toughness, occurs when a material is exposed to various common environmental factors like sweat, humidity, temperature and sunlight. Currently, the effects of water and pH are studied in Twaron fibers.  The amount of water and its effects on their mechanical properties are tested through tensile testing and dynamic mechanical analysis (DMA). However, early stages of degradation can be detected using a technique called positron annihilation lifetime spectroscopy (PALS), which measures the dimensions of free volume in polymers. As the fibers degrade, the dimensions of the free volume change. Hence, PALS can then be used as a complementary technique to the previously mention mechanical tests. Comparing the changes in free volume to those in the mechanical properties gives a broader understanding of the degradation process and rate for high performance fibers, and can later be implemented for the lifetime prediction of new and used body armors. 
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