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BFFERC R O (L) : For future lunar surface exploration missions, robotic wheeled
rovers will be promising robots to perform wide-area explorations. In this research, we first
developed a lunar soil-wheel interaction model from viewpoints of Soil Mechanics and
Terramechanics (mechanics of soil-wheel sysmtems). Second, we proposed a methodology
that can reduce excessive wheel slip and maintain vehicle mobility in sandy rough terrain,
and developed a six-wheeled robotic vehicle which employs a feedback control system
having a simple algorithm of the methodology.
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Lunar soil Toyoura
Soil properties simulant sand
(FJS-1)
Soil particle density, p, (g/cm®) 2.95 2.65
Maximum bulk density, s (g/cm®) 1.49 1.34
Minimum bulk density, puim (9/cm®) 2.02 1.64
Maximum void ratio, enax 0.98 0.98
Minimum void ratio, ey 0.46 0.62
Effective grain size, D;o (mm) 0.014 0.21
Mean grain size, Dsy (mm) 0.10 0.26
Coefficient of uniformity, U, 11.43 1.33
Coefficient of curvature, U’ 1.30 0.98
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Relative Bulk Cohesion Internal
Materials density density c fiction angle
D, (%) pglem® | (kN/m?) ¢’ (degree)
Lo ;‘1’;' 9 195 754 50.1
(FIS-1) 60 1.77 1.44 41.6
Toyoura 90 1.61 3.04 42.7
sand 60 1.51 3.04 38.1
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