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Development of Experimental Device
for Performance Evaluation of Moon Wheels in Vacuum Environment

o T.ITO (Tohoku Univ.), K.NAGATANI (Tohoku Univ.), K.YOSHIDA (Tohoku Univ.)

Abstractd A lunar rover is a key technology for surface explorations on the moon for geologic survey and
water discovery. To succeed in rover missions, we have to carry out evaluation tests for the rovers on the earth
before deployment of the rover on the moon. In this research, we aim to investigate how the vacuum level
effects to the rover’s mobility for evaluation tests on the earth. To perform the tests, we developed a vacuum
chamber and mobile robot to examine the mobility performance in a vacuum environment. Our experimental
result indicates that the mobility decreases in the vacuum environment in comparison with the mobility in an
atmosphere, and we should consider it for development of lunar rovers in the design phase.
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O Table 1: Wheel Parameters of Robot

| Robot A | Robot B | Robot C
Diameter [mm)] 110.0 144.0 144.0
Lug length [mm] 5.0 14.0 0
Width [mm] 64.0 100.0 100.0
Mass [kg] 3.0 10.4 10.4
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Fig. 1: System Diagram
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Fig. 3: Pulley
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Fixed pulley =2  Moving pulley ~ Weight

Fig. 4: Experiment concept
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Table 2: Expepiment condition

Test field Lunar soil simulant
Atmospheric pressure [Pa] 101,300 / 1,000
Moving distance [cm] 35
Moving speed [cm/s] 1.0
Traction weight [kg] 001.0/003.2/001.6

Fig. 5: Experiment environment
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Fig. 6: Drawbar pull - Slip ratio (Robot A)
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Fig. 7: Drawbar pull - Slip ratio (Robot B)
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Fig. 8: Drawbar pull - Slip ratio (Robot C)
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