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Structural Design of End Effector of Yarn Loading Robot
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Abstract; Aiming at the problems of low efficiency and high labor intensity of manual yarn loading of bobbin yarn, an

end effector of the yarn loading robot was designed. According to the structural characteristics of the bobbin yarn and the

requirements of the yarn loading process, the end effector was modeled by SolidWorks software. The designed end

effector is composed of a two-way movable internal supporting gripper, an automatic spacing adjustment device and a

pneumatic yarn pushing mechanism, which realizes the process of grasping and loading two bobbins at a time. The static

model of the grasping mechanism was established, and the kinematics and static simulation analysis of the key structural

components of the end effector was carried out by SolidWorks and ANSYS software. The simulation results show that the

motion process of the grasping mechanism is stable and the structure is reliable, which meets the design requirements.

Keywords : yarn loading robot ; bobbin yarn;end effector;internal supporting gripper;SolidWorks software
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Figure 1  Structure of bobbin yarn
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Figure 2 Yarn loading robot
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Figure 3 Structure of end effector
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Figure 4 Internal supporting gripper structure
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Figure 5 Pushing mechanism
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Figure 6 Spacing regulating device
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Figure 7 Static model of grasping mechanism
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Figure 8 Velocity instantaneous center

diagram of internal supporting gripper
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Figure 9 Internal supporting gripper
outer cylindrical surface
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Figure 10 Motion analysis of the grasping mechanism
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Figure 11 Deformation cloud diagram and

equivalent stress cloud diagram of finger structure
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