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Distinct element method study of the<static and flow mobility characteristics
of lunar regolith based on‘the particle shape characteristic
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Abstract: Since the lunar regolith¥exhibits uniquely grain shape, physical and mechanical characteristics, it is extremely
important for In Situ Resoutce Utilization, base station location selection, and construction in lunar exploration. Based on the
data of the lunar regolith's shape ‘eharacteristics, this article employs the distinct element method (DEM) to study the static and
flow mobility characteristies of ‘the lunar regolith. Firstly, to reproduce the macroscopic static and flow behaviors of the lunar
regolith sample,/a/complete three-dimensional contact model considering the grain shape characteristics of the Chang’E-5
mission is used, and then the corresponding shape parameters (coefficient of rolling resistance f) for different grain sizes are
determined. Secondly, the triaxial test under different confining pressures and the rotating drum test under different rotating
speeds are simulated using DEM, and the samples include the lunar regolith, Toyoura sand, and glass beads. Finally, a
contrastive analysis of the static and flow mobility characteristics of the three materials is conducted. The simulation results
show that, in the triaxial tests, compared with the other two materials, the lunar regolith has the largest apparent cohesion and
internal friction angle, and it shows dilatancy in the shearing process. In the rotating drum tests, compared with the other two
materials, the lunar regolith has the largest inclination angle and void ratio, and the smallest shearing rate and coordination
number. Under a certain range of the inertia number, the lunar regolith has the largest effective friction coefficient compared
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Fig. 3 Relationship between lunar regolith diameter and rolling
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Table 1 Material parameters of DEM specimens for rotating drum
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kL kg/m? 2500 2655 2320
AR SR MPa 6.5 7.0 8.0
FEAmRI B2 L 1.5 5.0 5.0
FERE AL 0.15 0.5 0.5
kBN R AL 0.01 0.25 W2
LEE 2.1 4.0 4.0
A ARG BEL 8 0.13 0.4 0.8
DAk i BEL 8 0.13 04 0.8
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Table 2 Rolling resistance coefficientfor’ Lunar regolith with

different diameter>"

M OERER RS R M. BRER SR
# (mm) Hop # (mm) Hop
1 0.36 1.009 13 0.216 0.589
2 0.35 0923 14 0.207 0.576
3 0.316 0.917 15 0.195 0.573
4 0.305 0.91 16 0.184 0.562
5 0.293 0.818 17 0.175 0.558
6 0.282 0.81 18 0.165 0.558
7 0.271 0.781 19 0.156 0.533
8 0.268 0.757 20 0.136 0.533
9 0.254 0.755 21 0.127 0.518
10 0.247 0.733 22 0.114 0.356
11 0.235 0.711 23 0.106 0.335
12 0.225 0.615
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Table 3 Variation for different types of the inclination angle
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