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ABSTRACT

The construction of a lunar base to enable the prolonged presence of humans on the Moon presents several technological challenges. One of the most critical issues is the high cost and long lead times associated with transporting materials from Earth. The use of “in situ” resources is therefore mandatory. In this context, the development of particles-reinforced polymer based composite materials, obtained adding lunar regolith, is of outmost relevance. The addition of lunar regolith not only dramatically reduces the need of pristine polymer but, to some extent, improves the physical and mechanical properties of the resulting composite.
In this study, the effect of different amounts of lunar regolith simulant to epoxide resin is investigated, focusing on the mechanical, structural and tribological properties of the resulting material.
The composites obtained by adding regolith (up to 70% by weight) to the resin were mechanically tested as a function of the amount of filler used as well as its particles size distribution. The mixtures were bulk casted into dedicated molds to produce samples suitable for mechanical testing (3 points bending, compression and ball-on-disk tribometry) and the obtained data, as well as the failure mechanism (SEM and optical microscope), were compared and related to the structure and composition. The results indicate that more than the total amount of the regolith, the particle size distribution plays a crucial role in determining the final properties of the composites. 
Findings of this study contribute to rationalize the polymer/regolith composite behavior and shed some light about their potential use for in-situ manufacturing applications. By optimizing the amount and the size distribution of the filler, these materials could be engineered to produce structural components, tools, and spare parts, paving the way for sustainable lunar infrastructure development.
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