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Lascr Powde Bed Fusn

+ Identify the composition of Regolith via X-ray diffrachion (XRD) K-ray Diffraction (XRD) data demonstrates that the regolith contains oxides of metals such as Fe, Lazer powder bed fusion (LPBE). the most popular additive manufacturing
and energy dispersive spectroscopy (EDS). 5i, Al Ti Mpand Ca technolomy, 1'.111-'{!-11_'&5_ ?Jacrivel_}r lase:r melLiJ;g {S_LZ'-.{} and fozing of metal
+ Investizate White Cast Iron over a wide range of lazer powder bed . alloy powders, building (or printing) an enginsering component, layer by

fusion (LPBF) processing parameters g : layer.
*  Identify the optimal combinations of processing parameters capable r * LPEF has an ability to produce complex parts with little tono post-
of producing high density, crack free parts. ! . procassing
: [ Four main processing parameters which can be normalized into “energy
density”™
Focus at UCF Laser power (W)
5 s - - Scan speed (mm/s)
% Hatching distance ()
Laver thicknezz (mm)
3 - - . Loser Power
f 7 - Enargy Density = Sean Spesd  » Hatch Spacing » Shoe Thickness

Experimental Methods

Parametric Investization of LPBF for White Cast Iron

Fezpolith is a blanket of unconsclidated, loose, heterogeneous superficial
deposits covering solid rock. Itis important to scientists and engineers
for zpace/planetary exploration and settlement becanse:

High oxvgen content

Electrolysis process can produce oxyesn from' metal

oxides found in the regolith

Metals produced can be alloved to produce structiral

components required on-zite
White Cast Iron- Class Il Type A of ASTRM AIFLASIIN, was chozen
becanse:

Tough azainst high impact

Excellent abrasion resistant

Commonly nsed alloy
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A significant cracking (slow scan at 100 mm,/s) or lack of fusion (fast scanat 600 mm/s)were
cb=erved for sample built by LPBF.
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Future Work

Modification of alloy composition based on regolith constituents such as Fe, 5, Al and Mg should
be explored to develop metallic alloy composition suitable for additive manufacturing of
enginzering components, on-demand and on-site
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hicrostructural Analysis
Samples were metallographically prepared by sectioning them in both the
XY and X7 planes with respect to the build direction. Mounted in epoxy
and polished to 1 um diamond paste and observed under an ophical
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