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Design of Gecko-Like Flexible Feet Based on Shape Memory Alloy

FENG Xincheng, HAN Qingfei, QIU Jiahui, JI Aihong
(College of Mechanical and Electrical Engineering , Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: Geckos can quickly adhere to and detach from the wall through the unique valgus mechanism of the
soles of its feet. In this paper, by studying the bionics of the valgus desorption process of gecko’s feet, the
mechanism of gecko’s valgus detachment is simulated, the shape memory alloy wire is used as the driver to
design gecko’s flexible feet, and the mechanical analysis and calculation are carried out. Based on the driving
characteristics of shape memory alloys and the gait of gecko robots, a control strategy for imitating gecko
flexible feet is designed. Finally, the force of the toes with or without valgus detachment is analyzed, the
bending performance and valgus detachment performance of flexible toes are tested, and the effectiveness and
feasibility of the design of the gecko-like flexible feet are verified.
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Fig.1 Valgus detachment process of gecko toe on smooth

wall
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Fig.3 Schematic diagram of single toe bending motion of

gecko inspired flexible toe
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driven by different voltages
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Fig.15 Experimental curve of flexible toe bending angle
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