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Mechanism design for a novel suspension insulator detection robot

HE Lei'”, WANG Hongguang' , LIU Aihua', WANG Lin"’
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract; In order to improve the stability of motion, environmental suitability and load capacity, and to meet the
demands of suspension insulator detection task, this paper presents a novel suspension insulator detection robot
mechanism based on biomimetic principles. The configuration of the robot’s mechanism is introduced and the work-
ing principle and the moving and inspection procedures are analyzed. Equations of kinematics are derived and main
dimensions of the robot are given. The kinematic simulation is carried out in the case that the axes of adjacent insu-
lators are misaligned. Simulation results show that the mechanism can adapt to the small-angle bending of suspen-
sion insulator strings, and it has such advantages as excellent motion stability, environment adaptability and high
load capacity. The robot can be applied to the suspension insulator detection task in power transmission lines.
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Fig.1 Cap and pin insulator strings
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Fig.6 Movement diagram of peristaltic mechanism
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Fig.7 Simplified model of parallel mechanism
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Fig.8 Characteristic tetrahedron
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Table 1 Parameters of mechanism
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Fig.10 Movement process of mechanism
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Table 2 Results of forward kinematics

F5 0/(°) 6,/(°) 0,/(°) x/mm y/mm  z/mm

1 44.7 35.4 37.0 253 9.2 -271.6
2 55.7 48.4 49.7 16.4 6.0 -224.2
3 62.1 56.7 57.6 10.1 3.7  -186.1
4 67.3 64.7 65.2 3.8 1.4 -147.9
5 69.7 69.7 69.7 0 0 -125
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