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Permanent lunar base and ISRU

Image credit: CCO PlacidPlace; https://pixabay.com/illustrations/moon-base-city-sci-
fi-futuristic-7279488/
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Can laser processing of regolith by SLM, DLS and welding be
scaled to a level where they are useful for lunar civil
construction?
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Outcome 1 — Penetration depth is limited by material
thermal properties

.t
%
THE UNIVERSITY

o ADELAIDE



& =1.000 mm

=

P=20W
P=40W
‘P=60W

AP=80W

¢P=100W

50 100 .
P/v (J/mm) @

e cupgr o™

THE UNIVERSITY

o ADELAIDE




P.ong = 2mtA T, (T, — Tp)

———

it 2N 2 .2 3 .3
; i .‘ \SImUIOnt npsv Pco'rlde’mPTnv (rm - rsp) rm - rsp

Ponen = T('I}% - S%)(cp‘s [Tm — TO] + AH) + P > +
m

Melt pool

Experimental

BP=20W

w

P=40W
XP=60W

No

Depth (mm)

AP=80W
¢P=100W

100
P/v (J/mm)

o
lg

THE UNIVERSITY

o ADELAIDE




Outcome 2 — SLM and DLS production rates are low
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Standard brick (3.5 kg)

Production time > 1 day

1 m2 DLS area

Production time > 4 days
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Outcome 3 — Product size can only be increased by
optimising the scanning strategy
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Tile dimensions (mm)

Flexural strength (Mpa)
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Outcome 4 — Without preheating, cast basalt welds
crack but have some residual strength
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With preheating and annealing

x :22:47 | Unit. mm | Magnification: 59.6 x| No Calibration
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Max strength =~ 12 MPa

Without preheating and annealing

Max strength =~ 0.9 MPa
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Any questions?

kevin.farries@adelaide.edu.au




