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Table 2 SCARA robotic arm parameters
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Design of UO, Raw Material Drum Opening Robot Based on Visual Inspection
WANG Shuiming', LEI Jieheng®, LIAO Yaxiong®, LEI Zeyong'
(1.School of Mechanical Engineering, University of South China, Hengyang 421001, China)
(2.School of Electrical Engineering, University of South China, Hengyang 421001, China)

Abstract: In the process of uranium dioxide hydrofluorination in the uranium conversion workshop,
the opening and feeding of uranium dioxide raw material drums need to be operated manually, in order
to reduce the risk of radiation exposure of the operators, the design of the handwheel lid opening robot
control system for uranium dioxide raw material drums. The system adopts STM32F4071G series as
the main control chip, and uses USB communication module to communicate with the servo motor of
the robot arm for the motion control of the robot arm; proposes and adopts the robot arm positioning
method based on the combination of key point detection and robot inverse kinematics to realize the ac-
curate positioning and smooth switching of the robot on the handwheel lid of the uranium dioxide raw
material drum; at the same time, designs the monitoring and control interface of the upper computer.
Experiments show that the robot can complete the identification and localization of the handwheel
well, and the mechanical gripper can smoothly insert into the spokes of the handwheel and rotate as
required.

Key words: uranium dioxide; raw material drum; STM32; critical point detection; inverse kinematics;

robotics





