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Introduction:  The Moon’s surface creates a 

uniquely challenging environment for mechanisms and 

materials. Electrostatic adhesion combined with a 

jagged particulate morphology makes lunar dust 

particularly destructive to the components and sub-

systems of lunar surface assets. One component that 

will be acutely impacted by lunar dust is seals, 

particularly those on the hatches which will be opened 

and closed to allow extravehicular activities (EVA) 

and on docking systems that will connect surface 

assets and spacecraft together. Lunar dust on these 

seals can create leak paths for the pressurized 

atmosphere of a surface asset to escape. Quantifying 

the level of lunar dust contamination that is allowable 

for seals is of paramount importance for mission 

planners and asset designers. This paper covers dust 

tolerance testing that was conducted on representative 

hatch seals with the Uniform Dust Deposition System 

(UDDS) at NASA Glenn Research Center [1]. Sub 

scale (≈30 cm diameter) versions of seals for the Orion 

docking hatch and NASA Docking System (NDS were 

coated evenly with varying amounts of lunar dust 

simulant to evaluate its effect on seals leak rates. The 

resulting leak rate results from these flight proven seal 

design can help planners and designers construct 

robust missions and products. 
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Figure 1: NDS seal with 28 cm centerline diameter 

 
Figure 2: Orion docking hatch seals with 20 cm and 

30 cm centerline diameters 

Test Apparatus:  This section describes the UDDS 

and the test procedures. It gives a brief description of 

the system and references appropriate sources for the 

test procedures utilized for this testing. This paragraph 

is a placeholder.  

Results:  This section is a place holder for the 

finalized representation of data. 
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