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       Introduction:  One major challenge in establish-

ing a lunar base is the ability to enable manufacturing 

without carrying large amounts of material from Earth 

[1].  Additive manufacturing is an attractive option for 

rapidly producing parts on-demand and with little 

waste. By using portable equipment, avoiding toxic 

solvents, and maximizing the use of in situ resources, 

additive manufacturing methods can be readily adapted 

for the manufacturing of complex parts at a lunar base.  

This work examines the use of abundant lunar mineral 

resources for inexpensive, low-energy additive manu-

facturing that requires minimal processing to create 

feedstock.  

Methods:  JSC-1A and LMS-1 lunar regolith simu-

lants were examined as the material base for printing 

structural and device components [2].  Regolith simu-

lants were processed to create suitable additive manu-

facturing feedstock.  In conjunction with acrylonitrile-

butadiene-styrene (ABS), composites containing up to 

5 wt.% lunar regolith simulant were used in fused dep-

osition modeling (FDM) to create structural compo-

nents.  A low viscosity thermally reversible thermoset 

was explored to create elastomeric structures contain-

ing more than 30 wt.% lunar regolith simulants.    

 

Alternatively, hydrogels were utilized as a carrier in 

robocasting to create structures containing 60 wt.% 

lunar regolith simulants. 

 

       Conclusions: Portable, bench-top equipment was 

used for additive manufacturing utilizing in situ re-

sources.  Filaments with powder loading up to 30 wt.% 

were achieved and used in a commercial FDM printer 

to fabricate structural artifacts, while higher loading 

was achieved in printing similar structures using com-

mercial robocasting equipment.  This work paves the 

way for direct in situ resource utilization for manufac-

turing of structures and devices on the Moon.  
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Figure 1. Filament extruder (left) and FDM 3D printer 

(right) used to create mineral composite filaments and 

structures. 

Figure 2. Robocasting set up for additive manufacturing 

of  mineral-filled hydrogels. 
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