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TIG Welding Process of Top Nozzle of STEP Series PWR Fuel Assembly
FU Sitel, YU Xuan2, SHENG Guoful, YU Guoyanl, WANG Huisheng],
ZHONG Jianwei', CAl Guichuan!

(1. CGN Uranium Resource Company LTD, Yangjiang 529941, China; 2. Institute of Environmental Risk and Damage
Assessment, Guangdong Provincial Academy of Environmental Science, Guangzhou 510045, China)

Abstract:STEP series PWR fuel assembly is independently designed and developed by China,with full independent
intellectual property rights. The STEP series fuel assembly consists of top nozzle, skeleton and fuel rods. Top nozzle welding
is the key manufacturing process for PWR fuel assembly, which decides the mechanical properties and physical dimension of
the top nozzle. Welding process test for the top nozzle of a fuel assembly was carried out. The welding joint of the top nozzle
part was the form of no groove butt joint, the welding process with first manual spot welding then automatic welding with
constant velocity was adopted. The appearance, metallography, intergranular corrosion and penetration of the top nozzle
samples were tested, and the welding process parameters which meet the technical requirements were explored. The process
difficulties such as melting depth and thermal deformation were analyzed, and the idea of process optimization and
improvement was put forward.
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Fig.2 Inner space height measurement positions
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Fig.3 Diagram of automatic TIG welding direction
and sequence
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F2HHTIGIEFESEL Tab.2 Automatic TIG welding parameters
e IEEEE EMEAER . R SAURE ETIER FEEHTHT [R] PrENEEDn YAEBITHST [E]
WS IA A PRRERLAREREMM ey L-miny n s n s
1 190 475 0.5 0.12 10 57 0.03 475 0.05
2 200 50 0.5 0,2 10 60 0.03 50 0.05
3 210 52.5 0.5 0.12 10 63 0.03 52.5 0.05
4 220 55 0.5 0.12 10 66 0.03 55 0.05
3R
A4 Tab.3 Metallographical inspection results
TR S J&s7&/mm BTG 51t
1 2.06 x ARIEFR
2 1.92 x AREbR
3 2.82 T 7N
4 257 x 7 7}
210A
E AR L2 A 2.82mm
Fig.4 Weld appearance photo
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Fig.5 Intercrystalline corrosion photographs
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