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Simulation study on trajectory planning of CNC machine tool loading and
unloading robots based on RobotStudio

Sun Shouyong, Dang Shihong, Wang Yulu

( School of Mechatronics Engineering, Xianyang Polytechnic Institute, Xi’an 712000, China )

Abstract: To solve the problems of trajectory planning and production cycle optimization for industrial robots in the automatic loading and
unloading of computer numerical control (CNC) , the end effector and CNC model of industrial robots are designed using SolidWorks. A
simulation platform for industrial robot CNC automatic loading and unloading production line with guide rails is built based on RobotStudio.
It designes the Smart components based on the actual tasks and configured relevant 1/0 signals, and designes the logical control process. It
utilizes the regional monitoring function to achieve safety interlock between robots and CNC workspaces, uses cubic polynomial interpolation
for trajectory planning of loading and unloading paths, and analyzes the impact of robot tool center point (TCP) speed on robot angular rate
and production rhythm. The research results show that the optimal design of the robot’s loading and unloading path and the precise control of
the production cycle are realized through offline programming and simulation debugging on the simulation platform, the optimal TCP speed
is determined, improve production efficiency and provide theoretical basis for actual operations.
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Fig. 1 Layout of industrial robot loading and unloading workstation
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Fig.2 Workstation process control
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Fig.3 Regional monitoring diagram
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Fig.4 Smart component configuration of gripper tool
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Fig. 7 Curves of robot joint positions, angular velocities, and angular accelerations
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Fig. 8 Motion rates of each axis of the robot under different TCP speeds
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