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The development of radiation shielding for spacecraft found in low Earth orbit (LEO) has been an ongoing
campaign since 2001 [1, 2]. In the LEO range, various threats cause extensive degradation of spacecraft mate-
rials. Considering organic materials such as polymers have one threat that significantly affects them: atomic
oxygen (AO). Atomic oxygen is formed via photo-disassociation of diatomic oxygen caused by solar radiation
[3] with a flux of ∼ 1014AO⁄cm�s at energies of ˜5eV [4]. AO is the most abundant species found in the
LEO environment and causes oxidative erosion of organic material. Testing the erosive nature of AO on a
polymer proves difficult when considering the experimental apparatus required to replicate the AO impact on
the material [4]. This difficulty is the availability of apparatus that can have AO as the bombardment species
while performing the bombardment experiment at the required energy. In South Africa, very few nuclear ac-
celerators have AO as the bombardment species, but these have energy constraints. A model is created for this
investigation to perform AO bombardment on the poly(2,5-benzimidazole) (ABPBI) material and composite
variations using reactive molecular dynamics (MD). The results from the MD simulations include mass loss,
AO penetration depths, and temperature evolution with regards to AO impact on the material. In previous
work, the authors performed AO bombardment on the polymer and its composite at the iThemba labs Gaut-
eng. The intention of this work is to, through the reactive MD, compare changes to the samples as a result of
varying energies.
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