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Structure Optimization and the Choice of Operating Space of
Planar 2-DOF Parallel Manipulator

Chen Zhiwen', Jiang Guodong', Zhang Xinyu', Qin Jia®, Chen Zhuo'
(1. Military Representative Office of General Armaments Department Chemical Defense, Chengdu 610041, China;
2. College of Electromechanical, Soochow University, Soochow 215021, China)

Abstract: For the demand of automotive electronics industry for high tempo, reciprocating motion of the handling
operation, a kind of two degree of freedom (2-DOF) parallel manipulator based on planar double slider mechanism was
presented. Two sliders of linear motion, which are parallel to each other on the plane, drive the end of the manipulator to
make vertical movement for material handling. Kinematic model of the manipulator is established. Based on the dexterity
and overall performance index, the parameter of the structure is designed. Considering both motion cycle and movement
precision of robot, the operation space of manipulator is acquired. Experimental analysis shows that the robot working
cycle is 1.5 s, the vertical displacement is 245 mm, the end of the positioning accuracy is F1.5 mm. The robot has great

kinematic accuracy and kinematic displacement, and high work efficiency.
Keywords: two degrees of freedom; parallel mechanism; operating space; optimization design
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