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Design of Welding Robot System for Membrane Tank Corrugated Plate Automatic Welding

Abstract: In view of the special welding conditions and low welding efficiency of manual welding in the manufacturing of Mark lI
membrane tank of LNG ships, a lightweight redundant degree of freedom welding robot with good adaptability to the welding of

corrugated plate of membrane tank was designed, by which the welding motion of predetermined trajectory with the cooperation of

detection device and control system was realized, and fast switching between different stations through mechanism design was

fulfilled. Through the analysis of welding process and actual requirements, the structure configuration, control system architecture,

system software, error compensation strategy and human-machine interface of the robot were designed, and a robot experimental

platform was built for experimental verification. The results show that the design of the robot system is reasonable with trajectory error

less than 0.6 mm, which meets the requirements of automatic welding of corrugated plate in membrane tank.

Keywords : membrane tank; welding robot; series—parallel hybrid; PID control; motion control
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