Testing of a Novel Lunar Regolith
Compaction Device for Site
Preparation

Chuck Carey
Research Engineer — Planetary Surface Technology Development Lab

June 6, 2024

&
Dr. Paul van Susante

This work is supported by a Lunar Surface Technology Research
(LUSTR) grant from NASA’s Space Technology Research Grants
Program: 8ONSSC22K0739

/ '} HUSKYWORKS g T ‘ Srace RESOURCES

ROUNDTABLE

PLANETARY SURFACE TECHNOLOGY DEVELOPMENT LAB University




Background
9 Srace RESOURCES

Lunar Infrastructure _ RoOUNDTABLE

*Image cred i\ty 'NASAd6hnson,

Michigan
1

s8s| UNiversity




Background

SrACE RESOURCES
ASPECT Site Preparation Vehicle ~ ROUNDTABLE

Bulldozer Blade
Crater filling Bulldozer Blade
Compaction Novel Compactor
Site leveling Bulldozer Blade and compactor

wewic
90% (1.81 g/cc)

Michigan i
] ez A tusvuones
8

1s8s| University




System Desi
ystem Design . Srace RESOURCES

CONOPS . _ RounpraBLE

Stowed Deployed Compacting Pin Deflecting

|

On mass actuator

"

Pin actuator

'l' <
<
<
<
<

In series extension
spring

Compaction Pin

%‘lgg}?ﬁ%?gglcal "'} HHLAJRV§KYWUR|§HS‘B
o

85| University



SPTS
Srace RESOURCES

Single Pin Test Setup _ ROUNDTABLE

Data Collected:
« Acceleration
 Power Usage
* Linear Position
« Control Inputs

Compaction level
measured on test bin
before and after testing
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Power Spectra of acceleration data over test
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Test Container After Test [1.76 g/cc - 82.10%]
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Data Collected:

* Acceleration
 Power Usage
* Linear Position
» Control Inputs

Compaction level measured on test
bin before and after testing

Test runs conducted with low and
medium starting compaction
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Increased dwell periods compact to a point, then loosen the regolith
Driving constraint for compaction area reaction force
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lASPECT Vehicle Compactor | Space Resources

Mass of system: 20 kg
Compaction area: 180 cm?
Estimated Compaction cycle
time: 4.2 min

Time to compact 10 m platform:
305 h
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e Vehicle Integration

e System optimization
e Dynamic control
Vacuum testing
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