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What is Lunar Dust Like?What is Lunar Dust Like?
Similar to AshSimilar to Ash
–– Diverse Size DistributionDiverse Size Distribution

Mean size = 19 micronsMean size = 19 microns
–– SiOSiO22 (44.72%) and Al(44.72%) and Al22OO3 3 (14.86%)(14.86%)
–– PropertiesProperties

Magnetic (FeMagnetic (Fe00 Patina)Patina)
JaggedJagged
High PorosityHigh Porosity

1 mm 0.1 mm



Moon & Mars Environment-----HARSH!

Material Properties

Mechanical Properties

Physical Surface Properties



Rubbing Friction in vacuum

The U.S. Burew of Mines found that exposing 
lunar simulant to vacuum long enough for nearly 
complete outgassing caused increased friction 
between the tool and lunar simulant----from 1.5 
to 60 times more friction. On the lunar surface, it 
will probably be even higher due to incompletely 
oxidized minerals and total absense of moisture. 
Tools should be made from (or coated with) 
materials which will minimize friction, and 
experiments should be performed on simulants
that have been sitting in vacuum.



Dust Plume



digital oscilloscope

power 
supply

time delayed 
switch transmitter

receiverssample cell

cap

test 
sample 

wave
rays

Lunar Sourcebook

Seismic velocity
92m/s---> 114m/s

Microgravity Wave Measuremnts



Test 
No. 

Particle 
size (mm) 

Sample 
compaction 

Density 
(kg/m3) 

Wave 
velocity 1g 

pre-drop 
(m/s) 

Wave 
velocity 
μg test 
(m/s) 

Wave 
velocity 1g 
post-drop 

(m/s) 
1 glass 2 dense  1388 317 62 259 
2 glass 2 loose 1367 369 73 370 
3 glass 2 loose 1348 340 54 339 
4 glass 2 loose 1377 363 75 323 
5 glass 2 dense 1377 363 71 415 
6 glass 2 dense 1367 282 60 370 
7 glass 4 loose 1375 488 57 225 
8 glass 4 loose 1349 340 80 360 
9 glass 4 dense 1369 296 53 198 

10 glass 4 dense 1393 315 74 372 
11 glass 6 loose 1359 300 83 315 
12 glass 6 dense 1346 236 70 382 
13 glass 6 loose 1357 334 75 376 
14 glass 6 dense 1362 332 74 372 
15 alumina 2 dense 661 215 84 172 
16 alumina 2 loose 655 167 70 175 
17 alumina 2 loose 643 184 83 165 
18 alumina 2 dense 653 197 88 220 
19 alumina 2 dense 678 244 92 218 

 



12 layers12 layers
–– 2 layer liquid 2 layer liquid 

cooled cooled 
undergarmentundergarment

–– 2 layer 2 layer 
Pressurized Pressurized 
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–– 7 layer thermal 7 layer thermal 
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CombinationCombination
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Kevlar and Kevlar and 
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PorousPorous
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Air DustingAir Dusting
ShakingShaking
ElectrostaticsElectrostatics
MagnetsMagnets
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Before After

Heather Angel(CSM, Junior)
Summer 2004 L.E.R.C.I.P Intern
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Next StepNext Step……Attachment to the Attachment to the 
SpacesuitSpacesuit

Small DC motorSmall DC motor
–– Technology used in Technology used in 

cell phonescell phones
–– Small Small 
–– LightweightLightweight
–– Vibration from Vibration from 

unevenly weighted unevenly weighted 
shaftshaft

Local Sinusoidal  Shaking





800μm



Acceleration vs. Spreading Rate
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Flowability of Martian Dust

4 rpm 12 rpm

45.6 rpm 133 rpm 156 rpm













Lunar Simulant




