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Abstract

The weldabilities of the spot-welded SRA Zirlo thimble/sleeve (SW ZLO S) and of the spot-
welded RXA Zircaloy-4 tube/sleeve (SW Zry S) were evaluated. The welding performance of
the SRA Zircaloy-4 guide thimble and RXA Zircaloy-4 grid welded by TIG- and spot-welding
(TW Zry G and SW Zry G) methods were also evaluated. The SW ZLO S specimen showed
higher welding strength than TW Zry G specimen. The spot-welded sample also showed a
different corrosion behavior to the TIG-welded one. It would be attributed to the difference
of microstructures in the both samples; the spot-welding provides very fine martensite

structure whereas the TIG-welding reveals a little large Widmannstatten structure.
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Fig. 1. Comparison of maximum load at failure of as-
built with that of corroded specimen in 700
ppm LIOH at 360°C for 6 days

* SW ZLO S : Spot Welding Thin Sleeve for PLUS 7
Design

*TW Zry G : TIG Welding for KSNP Design

* SW Zry G : Spot Welding for KSNP Design

* SW Zry S : Spot Welding for 17X17 Design
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Fig. 2. Cross-sectional microstructures of the the spot
welding for 17x17 design after corrosion in 700 ppm
LIOH at 360°C for 6 days, showing hydride
distribution and cracks
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Fig. 3. SEM micrograph and EDX spectra of spot welding surface
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Fig. 4. Microstructures of spot welding parts of SRA ZIRLO guide
thimble and thin sleeve spot weld
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Fig. 5. Microstructures of TIG welding parts of the SRA Zircaloy-
4 guide thimble and RXA Zircaloy-4 grid
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Fig. 6. Oxide morphologies of the ZIRLO guide thimble and thin sleeve

spot welding specimen
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Fig. 7. Oxide morphologies of the spot welded RXA Zircaloy-4 tube/RXA
Zircaloy-4 sleeve for 17x17 design. (a) Oxide layer on the
Weldment, (b) Oxide layer on the outer surface of sleeve(10,000X),
(c) Left side of the welded crevice(300X), (d) Right side of the
welded crevice(270X), (e) Cross-section of the spot weldment(25X)
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