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Long-duration Martian missions will
require on site manufacturing. In
situ casting solutions that utilize
Martian resources will be essential.
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Research Question: Can
simulated Martian regolith be
extrusion-printed and thermally
processed into crack-resistant
molds for metal casting?
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Objectives transforms a powder compared to shrinkage during sintering.
aggregate into a
dense solid.

Develop an extrusion-printable . i
regolith feedstock and fabricate
self-supporting casting molds.

Quantify dimensional change and
defect formation during drying
and thermal processing.

Tin was heated
above its melting
point (232 °C),
poured into the
regolith mold, and
allowed to solidify.
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Crack free molds can be achieved by tuning the infill
pattern and extrusion rate. The surface morphology of the
final cast depends on the printing parameters of the mold.

Determine how infill architecture
influences mold cracking.
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