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Manipulator dynamic modeling and motion planning for live working robot
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ABSTRACT This article is focused on a double-arm and double-manipulator live working robot. The arm motion of the robot for
insulator string replacement during the operation process was decomposed. The basic operation dynamic model was established by the
Lagrange method combined with the armature voltage equation the dynamic equations of manipulator 2 were calculated the manipula—
tor motion trajectory planning method was proposed based on five-polynomial interpolation and the kinematics equations of manipulator
2 each joint were calculated. Robot manipulator dynamics and kinematics simulations were performed in ADAMS environment. The re—
sults verify the correctness of the dynamic model and the joint trajectory planning meets the kinematic requirements. Finally insulator
string replacement experiments of the robot were tested on actual line. The results show that each robot manipulator joint movement ob—
tains a better dynamic performance which validates that the proposed five-polynomial interpolation manipulator trajectory planning has
strong practicability and can further improve the robot operational efficiency and stability.
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Fig.2 Schematic illustration of the insulator strings: ( a) connection

state insulator strings; ( b) free state insulator
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Fig.3 Joint force and displacement curves: ( a) rotation; (b) stretch; ( c) lateral movement; (d) vertical movement
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Fig.4 Manipulator 2 kinematics simulation: ( a) end trajectory; (b) end motion characteristic curves
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Fig.6 Live working robot field test: (a) initial pose; ('b) work pose; () suspension clamp location; ( d) insulator holder
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