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Sinkage Mechanism and Extrication Strategy of Mars Rover
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Abstract: Taking ZhuRong Mars rover as the research object, the sinkage mechanism of the Mars rover is analyzed
based on the theory of vehicle terrainmechanism, and a sinkage determination method is presented based on the slippage
ratio, current, sinkage depth and so on. The sinkage determination criteria in different conditions are formulated and the
corresponding extrication strategies are proposed for ZhuRong Mars rover. The verification test results show that the slippage
ratio is 61.25% and the driving current is 1.9 A in the case of critical sinkage. The rover can’t drive away directly when
reaching the critical sinkage value, but ZhuRong Mars rover can effectively extricate itself through peristalsis of its active
suspension. The research results can provide test data and reference for the in-orbit usage strategy of ZhuRong Mars rover.
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Fig.1 Diagram of the active suspension
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Fig.2 Wheel movement of Mars rover
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Fig.3 Abnormal sinkage of Mars rover wheels
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Tab.1 Mechanical parameter values of different types of soil
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Tab.2  Static sinkage of ZhuRong Mars rover in different soil

environments
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Fig.4 Forces on the wheels of Mars rover
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Fig.5 Schematic diagram of peristaltic driving
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Fig.6 Experimental environment and Mars rover
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Tab.4 Time required for Mars rover extrication in different manners
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Tab.5 Critical criteria for judging the extreme sinkage of Mars

rover
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Tab.6 Criteria for judging the general sinkage and extrication

of Mars rover
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