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Development and Application of an Automatic Tungsten Electrode Replacement
System for Tube-to—-Tubesheet Welding Robots

SHEN Tiankuo' ,HU Guangmin® ,ZOU Xiaoping' , WANG Xiangyi® ,ZHANG Bin' ,SUN Zhiyuan® ,ZHU Xu',ZHANG Maolong®

(1. China Nuclear Power Engineering Co., Ltd., Shenzhen 518124, China;
2. Shanghai Electric Nuclear Power Equipment Co., Ltd., Shanghai 201306, China)
Abstract: To address the conflict between traditional manual tungsten electrode replacement and the advancement of welding
automation during the tube - to — tubesheet welding process in nuclear steam generators, an automatic tungsten electrode
replacement system has been developed. By designing a welding torch with an innovative structure, establishing a dedicated
electrode replacement platform, and programming reliable and efficient operating paths, the system successfully achieves fully
automated operations including automatic removal of the gas cup, replacement of the tungsten electrode, re—installation of the gas
cup, and delivery of the electrode. Practical applications demonstrate that this system significantly improves both the efficiency of
electrode replacement and the consistency of weld joint quality.
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