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A novel wheel-legged spherical robot and its mobility performance analysis

SHEN Ke!, LIU Li'*, ZHANG Jiaze', JING Dacheng'
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo University, Ningbo 315211, China )

Abstract: To enhance the mobility performance of legged spherical robots on relatively flat terrains, this paper
proposes a wheel-legged spherical robot that integrates three modes of locomotion: spherical, wheeled, and
quadrupedal. Firstly, dynamic models of the spherical and wheeled modes are established to analyze the robot’s
minimum turning radius and climbing abilities. Secondly, the study investigates the impact of leg mechanism
parameters on the mobility performance of the robot in its spherical mode. Finally, a prototype is manufactured
for the performance test of its locomotion. The results demonstrate that the designed robot possesses a smaller
turning radius, average traversal speed of 1.935m's™!, and can climb slopes of up to 24°. This shows a
significant advantage over existing legged spherical robots.

Keywords: spherical robot; wheel-legged composite; configuration design; dynamic analysis; performance
testing
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