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The Key Technical Principle for Packing the Filamentous Materials
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ABSTRACT: The work aims to carry out the research on the special automatic manipulator which can realize the conti-
nuous packaging, automatic measurement and filling of the filamentous materials to replace manual operation, in order to
improve the production efficiency and automation and reduce business cost in food and medical industry. Based on me-
chanical and electrical integration and control technology, automatic manipulator was designed, whose overall structure
used rectangular coordinate design scheme. The manipulator was composed of six hands with single chip microcomputer
weighing device to achieve automatic measurement. Each hand had a multi-finger structure and it could grasp and dis-
charge materials to fill the package through controlling the motion of hands. The horizontal and vertical motion of mani-
pulator was controlled by PLC. By testing the prototype, the manipulator could simulate artificial operation and realize
pickup, measurement and filling for filamentous materials. The design principle of the manipulator is feasible and lays the
technical foundation for achieving automatic packaging of filamentous materials.
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Fig.1 The structure diagram of auto-stuffing manipulator
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Fig.2 The schematic diagrams of gripper structure
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Fig.3 The pneumatic circuit diagram of automatic metering
and filling manipulator
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Fig.4 The frame diagram of automatic metering system
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Fig.5 The sequence diagram of vertical motion control system
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Fig.6 The Schematic diagram of finger movement control
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Fig.7 The graph of downward and upward motion control
mode of manipulator
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