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Design of Robotic System in Cleaning Vertical Mixer

Xin Feng® Cao Ni?® Meng Bo' Jiang Wansheng® Yao Zhuochen® Huo Zhijie? Wei Wenfei
(1. Xi’an Aerospace Chemical Propulsion Co., Ltd., Xi’an 719000;
2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 719000)

Abstract: To complete the cleaning operation of the vertical mixer blade in the mixing operation of solid rocket
propellants, a robotic system is proposed to substitute the labor to complete this operation in this paper. Referring to the
manual cleaning procedure, the cleaning procedure of the robotic system is designed; and the monocular-laser system is
utilized to detect the position and attitude of the mixer blade; then, the end-effector and the mobile platform of the robot
is designed, and the PC-based control system is established; finally, the offline programming method based on DELMIA
for robot trajectory planning is proposed. The robotic system can contribute to improving the production efficiency of the
cleaning operation and the use of efficient cleaning robots can liberate the workers previously deputed to this operation

from high-risk environments.

Key words: robot; blades cleaning; monocular vision; obot end-effector design; PC-based control system
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