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In-situ resource utilization increases the sustaina-

bility of a lunar facility by minimizing the amount of 

material transported from Earth. 

The very fine materials in lunar regolith can be 

used to construct structures that can be outfitted and 

used as part of a lunar facility including pressure ves-

sels, retaining walls and other structures. [1][2][3] 

Structures of different shapes can be constructed 

using a combination of well established fabrication 

methods using just lunar materials. Additive manufac-

turing creates functional parts from a variety of pow-

dered materials, including plastics, ceramics and met-

als. These part can be inspected during and after manu-

facture using non-destructive evaluation methods.  

Fine lunar materials can be manipulated using elec-

trostatic adhesion to allow thin layers on fine materials 

to bond to a thin form. [2] Materials that have been 

loosely bonded to the form with electrostatic adhesion 

can then be flash melted and bonded to each other us-

ing a variety of methods. [3] This process can be re-

peated until the final thickness has been obtained. This 

approach of gradually increasing the thickness allows 

for a structure tuned to its requirements. For enclosed 

volumes such as pressure vessels the form provides a 

gas barrier and for unenclosed volumes the form can 

be reused. 

The structure can be tested and evaluated using 

non-destructive evaluation methods as the thickness 

increases. Known flaws can be logged and material 

added as needed until the flaws has been repaired or 

mitigated. The process is terminated when sufficient 

material has been applied to pass the inspection criteria 

and other design requirements are met. [4] 

This method provides a means to create the prima-

ry structure of lunar habitats using indigenous mate-

rials in a wide variety of shapes, including flat plates, 

cylinders and other shapes. [1][2][3] Inspecting struc-

tures as they are built provides confidence in the struc-

tural integrity of the structure prior to being placed into 

service. [4] 

Methods such as these allow fabrication of primary 

facility structures on the moon with only select com-

ponents being flown from Earth for some structures. 

Volumes constructed using this method can provide 

load bearing structure, radiation shielding, micro-

meteoroid protection, retaining walls, aerial masts, etc.  
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