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Abstract

In order to support sustained human presence on the moon, the building and maintaining of lunar
infrastructure is necessary. Of critical importance is the ability of the infrastructure to protect its inhab-
itants against the extreme conditions of the moon. Shielding panels that are applied to the exterior of
lunar structures serve an extremely important role here.

This paper presents a framework for engineers to utilise to produce preliminary designs of panels that
can resist three particularly harmful lunar conditions, namely (i) micrometeoroid impacts, (ii) ionising
radiation, and (iii) temperature changes. Ballistic limit equations, test data and numerical modelling are
utilised for the micrometeoroid design, while NASA’s OLTARIS program is used for the radiation design.
Thermal effects are then considered through numerical analysis. While each load case is considered in
isolation, the final stage of the design framework seeks to optimise materials usage and panel layout. Case
studies are finally provided that show a range of panel solutions, that are inspired from the protective
exteriors of the International Space Station and well as space craft. The solutions, however, utilise
materials that can be transported to the lunar surface and that are relatively economical, such as fibre-
reinforced polymer (FRP) skins and foam infills. These are also materials that one day may be able to
be manufactured on the moon from the locally available materials, such as the lunar regolith. There is
an expectation that the framework will also be applicable to Martian infrastructure design.
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