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Intermittent mechanism design and motion characteristics analysis
of climbing device for a climbing Robot
GONG Nan, ZHANG Minliang, XIE Hao, SHI Chunguang, CHAI Ningsheng
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problem of urban pole building maintenance, a new type of pole climbing robot is designed, which
adopts the intermittent gear design and uses one drive to complete the climbing and clamping functions. This paper studies the gait of
the climbing robot in the climbing process, and uses SolidWorks software to model it, and analyzes the travel and clamping force of
the climbing robot in the climbing process. The results show that the design scheme of the climbing mechanism is reasonable, the
climbing process is stable, and the average contact force between the unilateral manipulator and the bar is 200 N, which provides a
new theoretical reference for the design of the climbing mechanism.
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Fig. 1 Overall structure of climbing robot
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Fig. 2 Movement state diagram of climbing robot
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Fig. 3 Intermittent gear of climbing mechanism
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Fig. 4 Intermittent gear of upper clamping mechanism
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Fig. 5 Intermittent gear of lower clamping mechanism
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Tab. 1 Intermittent gear parameters

HE P A oy BEIRI B AR/ mm
Pige 1 0.8 10 20° 8
Hife 2 0.8 16 20° 12.8
w5 3 0.8 21 20° 16.8
Wik 4 0.8 21 20° 16.8
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Fig. 6 Gripper reciprocating mechanism
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Fig. 7 Structure of gripper
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Fig. 8 Longitudinal displacement curve of upper clamping claw
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Fig. 9 Longitudinal velocity change curve of upper clamping claw
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Fig. 10  Variation curve of unilateral clamping force of upper

clamping claw
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