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In this work, Polyhedral Oligomeric Silsesquioxane (POSS) nanoparticles are used to
enhance the Atomic Oxygen (AO) durability of 3D-graphene infused Polyimide (3D-C/PI)
composite films in low earth orbit (LEO). Recently, 3D-C was identified as an effective
filler to protect the polyimide fims from electrostatic discharge when used as thermal
blankets for satellites.[1-3] However, the carbon-based composite fim is susceptible to
erosion due to long term AO exposure at LEO altitudes. [4, 5] Here, POSS is added to the
composite film in three ways, and the resulting samples (3D-C-POSS/PI, 3D-C/PI-POSS and
3D-C-POSS/PI-POSS) are studied and compared to 3D-C/PI. These samples are subjected to
ground-based AO exposure. Their electrical and mechanical properties
are also investigated. It is seen that adding POSS to Pl results in lower AO erosion yield since
most of the film mass, including the top surface, is Pl. The 3D-C/PI-POSS film has the
lowest erosion yield of 4.67 X 1025 cm3/AO when subjected to AO fluence equivalent to 5
months at an altitude of 500 km. By adding POSS in PI, the durability of 3D-C/PI composite
film has been extended beyond ten years, making it an ideal material for long term
missions in LEO.
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Figure 1: SEM images showing a) 3D-C with POSS nanoparticles on the foam surface; b) Composite
film surface before and after AO exposure showing the effect of AO exposure.
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