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Prediction of tractive performance of wheel on moon

surface for lunar rover vehicle
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(1. School of Transportation Science and Engineering, Beihang University, Beijing 100191, China; 2. School of

Aeronautic Science and Engineering, Beihang Universitys Beijing 100191, China)

Abstract; The dynamics of wheel-soil interaction, the tractive performance and the soil transformation
and failure beneath the lunar rover vehicle wheel were studied by means of the soilbin lab test
combined with the particle flow simulation. A lunar soil simulant was prepared by volcanic eruption
material in Jilin province, China. A tractive performance test bed for deep-space rover wheel was
designed and manufactured. The tractive performance tests were performed for the wheels with
different lug types and the basic test data were obtained. The lunar soil failure by turbulence, the
distribution of the contact force in soil and the variation of particle velocity vectors beneath the wheel
of lunar rover vehicle under the gravitational field on earth were analyzed by the particle flow code
taking into account of the discrete characters of lunar soil such as loose structure, fine particle size and
strong mobility. The obtained tractive characteristic parameters of the wheel were compared with the
soilbin test data. Furtharmore, the tractive performance of the rover wheel on moon surface was
predicted.
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Table 1 Physical and mechanical properties of lunar

simulant
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Fig.1 Schematic diagram of wheel configuration
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140 ® Ww=11.8 kg Table 2 Contact model parameters of lunar simulant
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Fig. 2 Test data of wheel for thin lug (a) type
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Fig. 3 Particle shape of lunar simulant
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Table 3 Configuration parameters of wheel model
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Table 4 Travel conditions of wheel model
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Fig. 4 Schematic diagram of wheel geometrical model
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Fig. 5 Soil State under wheel at different slip ratio
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Fig. 6 Curve of Fy-i for simulation and experiment
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Fig.7 Curve of 1h:-i for simulation and experiment
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Fig. 8 Distortion and contact force-line of lunar simulant
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Fig. 9 Velocity vector of lunar simulant
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Fig. 11  mu.-Timestep curve under lunar gravity
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