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Study on Mechanics Model of Leg Lift Retardation for Hexapod Robot in
Clay Environment
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Abstract: Hexapod robots often sinked and got stuck when walking in clay environment, which had a
negative impact on the walking stability and energy consumption. The adhesion and shear resistance proper-
ties of clay were considered. A mechanics model of leg lifting block for a hexapod robot during foot sinking
was established. The correlation between foot subsidence and leg lifting resistance was revealed, and the
foot-ground mechanics experimental platform was designed and constructed. Based on this platform, foot-
ground mechanics experiments were conducted on hexapod robots under three gaits. Data on sinking and
blocking forces were obtained. The accuracy of the mechanics model was verified by comparing with the
calculated results of theoretical model. Finally, EDEM software was used to simulate the clay environment
and perform foot-ground contact simulations. The variation law of the internal mechanics behavior of clay
was revealed. The comparisons of the results from simulation, mechanics model prediction and experi-
ments show that the data change trends are basically the same.
Key words: hexapod robot; clay environment; foot-ground contact mechanics model; foot-ground
mechanics experiment
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Fig.2 Foot-ground mechanics experiment platform
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