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Structure and Analysis of Flexible Manipulator for Apple Passive Grasp

LI Zeng-giang » ZHANG Jun, LIU Guang-yuan
(Jiangnan University, Wuxi 214122, China)

Abstract: A kind of cable-driven pneumatic flexible manipulator for apple passive grasp was designed to satisfy

the requirements of packaging production lines in sorting different sizes of apples. The objective function was

determined by the minimum change range of apple grasp strength. Matlab software fmincon function was ap-

plied to optimize the function. Two structure sizes a and 8, the stiffness of hydropneumatic twist spring £, pre-

loaded angle ¢y, and the angle for grasping the smallest apples ¢, were resolved. The initial state of manipula-

tor and pneumatic control method was put forward.
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Fig. 1 Vertical view of working manipulator
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Fig. 2 Grasping mode and structure of

cable-driven joint manipulator
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Fig. 3 Schematic of pneumatic manipulator
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Fig. 4 Mechanics analysis of the joint
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Fig. 5 The relation between apples size

and joint angle displacement
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Fig. 6 The initial state diagram of the manipulator
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