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Introduction: As a roving vehicle moves along
the lunar surface, electric charge will build up through
tribo-charging. This charge collected by the roving
object will have a dissipative path to either the surface
or the ambient plasma, depending upon which path is
most conductive. At the lunar terminator region and
into nightside regions, the surface is very cold and be-
comes a very poor conductor, leaving the plasma as the
dominant remediating current for dissipation. However,
within lunar craters, even plasma currents become sub-
stantially reduced which then greatly increases electric
‘dissipation times. This work will involve the advance-
ment of the stepping astronaut charge model [1], by
considering the charging and plasma dissipation of a
rolling rover wheel .

The objective of this work is to determine the nature
of charging and discharging for a rover wheel as it rolls
along the cold, plasma-starved lunar polar regions. The
rotating wheel accumulates charge via contact electrifi-
cation (tribo-charging) with the lunar regolith. This
tribo-charging is dependent on the composition of the
objects in contact, with insulators and conductors
charging differently. Given the environmental plasma
in the region, we then determine the dissipation time
for the wheel to bleed off its excess charge into the
surrounding plasma. A model of the rover wheel rotat-
ing continuously over a surface regolith within a polar
crater has been applied. The environmental plasma has
been described previously [2]. We define a new tribo-
charging term specifically for the rotating system, with
charge levels defined as a function of the wheel size,
area in contact with the regolith, regolith particle size
distribution, as well as the velocity at which the wheel
is turning.

‘We recognize that as charged dust accumulates and
sticks to the wheel, this behaves effectively as a new
current. Hence, the overall charging of the system
should no longer vary linearly, and begin to show signs
of saturation. We are devising a dust current term to
model this charge-limiting effect, and will present the
results in discussion.
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