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Research and Design of A Seven-Degree-of-Freedom Manipulator With
Multi-Motor Coaxial Drive

FANG Lijin', XU Jigian', GAO Yue’, ZHAO Qiankun', GUO Cheng', QIAN Yian'
(1. Faculty of Robot Science and Engineering, Northeastern University, Shenyang 110819, China;
2. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

[ABSTRACT]

precision and other aspects, a design scheme of a seven-degree-of-freedom manipulator with multi-motor coaxial drive is

Aiming at the shortcomings of the robot in the application of processing and assembly in the fields of

proposed. At the waist, shoulder and elbow joints of the robotic arm, a joint structure driven by a double motor coaxially is
arranged. The anti-backlash control method and synchronous control method for coaxial drive of dual motors are proposed,
and the transition conditions for smooth switching between the above two control algorithms are given. On the basis of the
underlying control, the upper-level control system of the manipulator is built using ROS and EtherCAT bus technology.
The experimental results show that the seven-degree-of-freedom manipulator system designed in this paper has certain
advantages in accuracy and load capacity.

Keywords: Seven-degrees-of-freedom robotic arm; Dual motor drive; Anti-backlash; Synchronous control; EtherCAT bus
(vigw & R/)
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