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Analysis and Composition of Lunar Rover
Locomotion Mechanism

LUO Z-1rwng, SHANG Jiar zhong, ZH ANG Zls xiong
( College of Mechatrorics Engineering and Automation, Natioral Univ. of Defense Technology, Changsha 410073, China)

Abstract: Under the background of creative research of six wheeled lunar exploration robot, and based on the analyses of the
locomotion mechanisms of foreign space exploring wbots, one hundred and twenty five kinds of creative schemes are proposed by
mechanism creation and composition. ADAMSI2. 0 and Matlab6. 5 are used to evaluate and optimize the mechanical and corirol system
of lunar exploratbn rover at the levels of scheme creation, scheme composition and scheme optimum. Several optimized schemes and
their parameters are obtaned. Finally, an optimized scheme is chosen to produce a physical lunar rover with good performance.
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Fig.1 Wheel mechanism
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Fig.2  Over obstacle principle of track wheel Fig.3  Over obstacle principle of inner planetary wheel
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Fi.4 Suspension mechanism
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Fig.5 Over obstacle principle of twe- crank-slider mechanism suspension
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Fig. 6 Overobstacle principle of four link suspension
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Fig. 7 Vehicdle mechanism
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Fig. 8 Isomorphic compositon design of locomotion mech anism
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Fig.9 Isomerous composition design of locomotion mechanisn
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Fig. 10 Twe- crank slider suspension based lunar rover Fig. 11  Optimized over model
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Fig. 12 Driving placidity curve of the wover
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KFg. 13 Physical prototype and test
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