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Research Development for 6- Degree of Freedom
Wire Driven Parallel Crane Robots

ZHENG Y aqing

(College of Mechanical Engineering and Automation, Huaqiao University, Quanzhou 362021, China)

Abstract: At first the advantages and the applications of wire driven parallel robots have been pointed out. T hereafter,

the classification of wire driven parallel robots has been given according to the vector closure principle and the relationship

betw een the number of wires and the number of degree of freedom (DOF) of the motions of the end effector, and it has

been stated that every class of wire driven parallel robots can be used in cargo handling like a robot crane. Moreover, it

has been stated that if each kinematic chain of a & DOF wire driven parallel robot with 3 wires, the mechanism configure

tion of which belongs to URPMs (underrestrained positioning mechanisms), is added a 1 translational D OF rigid mecha

nism, it will be anew type 6 DOF robot. The relationship between the mechanism configuration and controllable work-

space of the spreader is investigated, and a simple and suitable feedback control scheme for tracking control of trajectories

of the spreader is proposed. The definition of this new type of 6 DOF robots is extended and the concept of 6 DOF parallel

crane robots containing 3 rigid and flexible hybrid subchains is presented, and it has been used in reforming large sized

shipbuilding gantry cranes.

Keywords:  rigid and flexible hybrid subchain; wire driven; parallel robot; spreader



