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1. Service life 2. Accelerated aging

3. Elongation at break
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Abstract: In this work, systematic prediction models were investigated for estimating shelf
lives of rubber products. Analysis of the physico-mechanical properties (such as tensile strength,
hardness, tear strength, resilience and ultimate elongation) and performance tests of sampled
protective full-face gas masks revealed that, through elastomeric, plastic and metal compounds;
the rubber parts (in particular inhalation and exhalation valves, facepieces and nose cups) have
the most degradation cuased by prolong storage, including deforming, blooming and weakening
of qualities and performances. Therefore, it can be concluded that the shelf life of the masks is
controlled by the longevity of the elastomeric parts. The studies showed that the Arrhenius model,
based upon experimental accelerated aging data, leads to a higher degree of accuracy than the other
suggested prediction methods such as WLF and Q10, because of its internally consistency with
dominate aging mechanism during storage (i.e. thermal oxidation). It was also found that among
rubber properties, ultimate elongation leads to more accurate results. Finally, based on rubber
compound formulation, the allowable change ranges of accelerated aging parameters (including
aging period, number of test specimens, aging temperature and sampling intervals), as well as the

relation between shelf life and experimentally measured degradation rate, were determined.

Keywords: Elastomer, Shelf life, Accelerated aging, Arrhenius model, Williams Landel Ferry
(WLF) model, Protective gas mask.
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