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Introduction: The majority of the lunar regolith is
defined as “soil” which is the < 1 cm fraction, where
approximately 50 wt % of lunar soil is finer than 50 pm
[1]. Soil grains are irregular in shape and have a high
surface area, resulting in increased physical adhesion to
objects and cohesion with other grains [2]. Lunar soil is
highly cohesive, a result of mainly van der Waals forces
and electrostatic interactions. These sharp, charged
grains can cause serious mechanical and electrical prob-
lems for lunar surface rovers and instruments.

To mitigate against the damaging effects of lunar
soils, their behaviour in the lunar environment and the
methods of mobilisation from the lunar surface must be
understood. We have developed a tool for modelling the
dust that is kicked up from surface operations on rocky
planetary bodies: Simulator for Planetary Interactions
of Dust and Regolith (SPIDR). This Discrete Element
Method (DEM) simulation can be used to predict how
lunar dust particles are mobilized and where they are
deposited following rover traverses. Modifications can
then be made to the rover design and/or operation to
minimize unwanted dust mobilization and build-up.

Simulation Development: SPIDR simulates the lu-
nar surface environment using LIGGGHTS [3], an open
source DEM particle simulation software. In the simu-
lation, we fill a tray with particles that exhibit repre-
sentative grain size [1], charges (from triboelectric
charging) [4], density [5], and weight (due to lunar grav-
ity). We have also introduced electric fields (E-fields)
that can be adjusted to represent the different charging
environments on the lunar surface (e.g. a day-side E-
field of 18 V up to a height of 1 m [6,7]. Other material
properties are taken from [8].

To validate SPIDR, we introduced an Apollo 16 Lu-
nar Roving Vehicle (LRV) wheel and fender into the
particle tray, and applied comparative wheel speed and
sinkage values to those measured during the LRV
traverses [9,10]. Initial results indicate that the particle
velocity (up to 4 ms™), and dust cloud shaping (series of
arcs) is similar to that recorded in footage at the lunar
surface during the Grand Prix traverse (Figure 1).

Current Status: SPIDR input variables, particu-
larly the cohesion Energy Density (CED) are under re-
view. CED calibration consists of laboratory angle of
repose (AoR) tests on lunar regolith samples to compare
with an AoR DEM simulation. We will also modify
SPIDR to process smaller particles to represent the fin-
est fractions (<2 um). These small grains are expected
to interact with E-fields sufficiently enough to modify

Figure 1 Above: Image from the Apollo 16 '‘Grand Prix' trav-
erse (Credit: NASA). Below: Test simulation of SPIDR using
a simplified LRV wheel and fender design.

their trajectory. We will evaluate how the finest dust
fractions are transported under different E-field condi-
tions. This analysis can be applied to any proposed lunar
wheel design and operation mode.
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