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Introduction: Dust ejecta can affect visibility dur-
ing a lunar landing, erode nearby coated surfaces and
get into mechanical assemblies of in-place infrastruc-
ture. Regolith erosion was observed at many of the
Apollo landing sites. This problem needs to be ad-
dressed at the beginning of the lunar base missions, as
the amount of infrastructure susceptible to problems
will increase with each landing. Protecting infrastruc-
ture from dust and debris is a crucial step in its long
term functionality. A proposed way to mitigate these
hazards is to build a lunar launch pad.

Other areas of a lunar habitat will also need surface
stabilization methods to help mitigate dust hazards.
Roads would prevent dust from being lifted during
movement and dust free zones might be required for
certain areas critical to crew safety or to critical science
missions.

Work at NASA Kennedy Space Center (KSC) is
investigating methods of stabilizing the lunar regolith
including: sintering the regolith into a solid and using
heat or UV cured polymers to stabilize the surface.
Sintering, a method in which powders are heated until
fusing into solids, has been proposed as one way of
building a Lunar launch/landing pad. A solar concen-
trator has been built and used in the field to sinter JSC-
1 Lunar stimulant. Polymer palliatives are used by the
military to build helicopter landing pads and roads in
dusty and sandy areas. Those polymers are dispersed
in a solvent (water), making them unsuitable for lunar
use. Commercially available, solvent free, polymer
powders are being investigated to determine their vi-
ability to work in the same way as the solvent borne
terrestrial analog.

This presentation will describe the ongoing work at
KSC in this field. Results from field testing will be
presented. Physical testing results, including compres-
sion and abrasion, of field and laboratory prepared
samples will be presented.

Methods and results: A solar concentrator with a
1 m” collection area has been constructed for field test-
ing at KSC, as shown in figure 1. The solar concentra-
tor consists of a large lens mounted on a frame that
allows the lens to move and follow the sun. The focal
point of the lens is pointed downward to allow for
rastering across a surface. The highest measured tem-
perature created by the solar concentrator has been
1350°C. The solar concentrator easily achieves the

temperatures needed to sinter or melt JSC-1 lunar
simulant.

Initial experiments using the solar concentrator
have focused on evaluating how thick a surface can be
sintered and how best to sinter large areas. The first
tests involved simply focusing the light on a bed of
JSC-1. When this is done the top surface quickly melts
at the focal point. Within two to three minutes, a com-
bination of melting and sintering occurs to a depth of
about 6 mm. Continued heating after this time does not
increase the thickness of the sintered area at the same
rate.

We are investigating the use of UV or heat cured
polymers as additives or topcoats for the sintered prod-
uct. The heat cured polymers are powders, that when
heated, melt together and cure. We have been investi-
gating products that are commercially available powder
coatings used in various industries including high tem-
perature applications. The powders do not contain or
require a solvent, and can be applied by an electrostatic
spray or simply by distributing over a surface. Abra-
sion testing is being performed on the powder coatings
by themselves and in various mixes with JSC-1 ranging
from 10 — 50% powder by weight. Testing is currently
underway to identify the amount of polymer needed to
cover an area, so that accurate masses can be calcu-
lated.

We have demonstrated that the polymer can be
cured with the solar concentrator. Both 33% and 50%
polymer:JSC-1 simulant mixes have been cured with
the solar concentrator. A small area about 6 cm in di-
ameter and 1 cm deep was solidified with the solar
concentrator. This demonstration shows the ease in
which the polymers can be used form a solid surface.

Figure 1:

Solar
concentrator
used in sintering
experiments  at
KSC.
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Polymers: Future Work

1 Continue to work on spread rates and
application methods

1 Apply to larger areas
1 Investigate thermal cycling

Microwave sintering

1 Technology has been proposed for
sintering a surface (Taylor et. al.) as well
as other heating uses

1 Most materials absorb microwave energy
to some degree, especially at higher
temperatures

Polymers: Load Bearing Strength

Load at failure / psi

JSC-1  MatieCir MatieClr MatteCir MatieClr  MatteClr
0.08 kg/m2 0.16 kg/m2 0.16 kg/m2 0.16 kg/m2 0.31 kg/m2
rolled  brushed
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Microwave Sintering Sintered: Load Bearing Strength
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Microwaves: Current Work Solar Concentrator
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Solar Concentrator Future Work

1 You need good 1 Perform load testing on solar sintered
I'1o sinter samples, as was done for lab samples
hout melting
1 Abrasion testing (abrasive blast) to
1 Melted areas can be
brittle; sintere

o compare polymer, sintered, and melted
might not hz £ specimens
abrasion resistance 1 Thermal cycle testing

1 Optimize...

Samples

1 Sintered samples
made in the lab

1 Sintered samples
made with the solar
concentrator

8 Polymer samples
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