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Research on the Application of Robotic Narrow Gap Welding Technology
for the Valve Shaft of Large-scale Pumped Storage Units' Ball Valves

LIU Qiang, JIN Bao, FENG Tao, YIN Xiang, PENG Xieyi

Dongfang Electrical Group Dongfang Motor Co., Ltd., Deyang 618000, China

Abstract: With the continuous increase in the single unit capacity of pumped storage units, the manufacturing difficulty of
high-head large-scale ball valve valve shafts is increasing, and the quality requirements are becoming more stringent. To
achieve robotic welding of large-scale pumped storage ball valves and reduce manual labor intensity, an innovative design of
the valve shaft welding structure was carried out, transforming the conventional double-sided X-groove design into a narrow
gap I-groove + artificial X-groove. Through the design of narrow gap welding torches and process tests, and the integration
of robotic narrow gap welding systems, a mature set of robotic narrow gap MAG welding combined with manual welding
technology was developed. It has been successfully applied to the welding of large-scale ball valve valve shafts, enhancing
the welding efficiency and quality reliability of the valve shaft and reducing labor intensity. The total welding amount de-
creased by 70.6%, welding efficiency increased fivefold, and the welding quality fully met the requirements, eliminating the
need for post-welding repair of over-thick plates.

Keywords: robot welding; narrow-gap welding; pumped storage; ball valve gate shaft

S FMEN X, 45, 10V, 45 . KRB K & RENLAH BRI ] IR L8 A 78 R B HEROR I THBFSE D). AL, 2025,55(5) : 77-81.
Citation: LIU Qiang, JIN Bao, FENG Tao, et al. Research on the Application of Robotic Narrow Gap Welding Technology for the Valve Shaft of
Large-scale Pumped Storage Units' Ball Valves[J]. Electric Welding Machine, 2025, 55(5): 77-81.

0 5| R~ rL ) R A SECAS A i PR L g I 285 1
WIABAT R B AR, BBz B TR AL .

Bl Bk Bih AT B ROEKAE” S BRI AL MR AL KB P A F AL

TR B VR R R IR ERERwEEXS T A LA B LAY R G0 Rt kAT

Wi BEHEA: 2024-09-25 f&E BHHA: 2025-05-06
fEERIN: X #R(1976—) 5, TREIN, FZ NG L A&l T 2%, E-mail: Liug637@126.com.



78 F I3

2025 4F:

W DR BRI P T 1 R A R A, b i
I Al b R T D RO 4 4, 1R S A 454
G 1B o ARIK S BRI B 336 ) il — iR R AR

E1 EIsEE=gE
Fig.1 3D structure of valve shaft
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Fig.2 Manual welding of valve shaft
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Fig. 3 Narrow gap welding groove structure of valve shaft
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Fig.4 Structure of narrow gap welding torch
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Fig. 5 Schematic Diagram of Mechanical Tracking
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Fig. 6 Valve shaft robot narrow gap welding system
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Fig. 7 Structure of simulated test piece
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Fig. 8 Simulation test piece welding and testing
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Fig. 9 Intelligent narrow gap welding of valve shaft for dunhua
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