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Introduction:  A roving vehicle will experience 

tribo-charging while moving along the lunar surface 
due to the contact between the rover wheel and the 
regolith. As with the stepping astronaut charge model 
[1], the rover wheel will dissipate its collected charge 
through the most conductive path: through the surface 
or the ambient plasma. While roving in certain loca-
tions, such as about the lunar terminator and nightside 
regions, the dominant remediating path for dissipation 
will be the plasma. Roving within a lunar crater how-
ever, creates a situation where the rover is effectively 
cut off from the ambient plasma, causing dissipation 
times to increase significantly. 

 
Figure 1: Equivalent circuit model for a rover on the lunar 
surface. The switch open signifies no movement, while the 
switch closed signifies roving, and hence, tribocharging. 

 
 
The objective of this work is to advance the wheel 

charging model derived from the astronaut charging 
model, and determine the dissipation times for a con-
tinuously rolling rover wheel to bleed off its excess 
charge into the surrounding plasma. We will consider 
various locations on the lunar surface, i.e.  leeward of a 
lunar crater wall, the far edge of a lunar crater, and 
near the terminator. A tribo-electric generator model is 
incorporated as the charging source, and an expression 
to account for the adhesion of lunar dust (sticking fac-
tor) has also been included in order to determine how 
dust effects charge remediation. The effect on the 

charging/discharging behavior is observed while other 
parameters are varied, i.e. regolith grain size, wheel 
speed and sticking factor.  

We will present results from an analytical model of 
an object’s electrical interaction with the charged sur-
face and surrounding environmental plasma under var-
ying conditions, and identify electrostatically challeng-
ing regions like those within polar craters. 
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