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Design of Delta Robot for Toothbrush Operation and Research on Its Trajectory Planning
LIU Maoxing' , ZHU Xiongwei' , XIONG Junfeng', WANG Huaming' , WANG Bin’

(1. College of Mechanical and Electrical Engineering, Nanjing university of aeronautics and astronautics,
Nanjing 210016, China; 2. Jiangsu ASK Robot Co., Ltd ., Yangzhou 225000, China)
Abstract ; According to the needs of automatic operation of toothbrushes, Delta robot for toothbrush pick and place operation is
researched on. A simplified Delta robot structure model is eatablished, which is used to research on the solving method of positive
and inverse motion of the robot. The structural parameters for the robot are determined and the robot body structure and end effector
are designed based on the workflow of toothbrush loading. According to the trajectory planning of circular transition trajectory and
3-4-5 polynomial motion law, the dynamic simulation of the robot is done by using ADAMS. The result shows that the velocity and
acceleration curves of the robot end and torque curves of the active arms are continuous without mutation. It meets the performance

requirements of high—speed pick operation in the toothbrush production.

Keywords ; Delta robot; toothbrush pick and place; trajectory planning; dynamics
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