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Molten Salt Reactors (MSRs) are a promising Generation IV nuclear system for maritime and small mod-
ular applications. However, a critical challenge remains: ensuring the structural integrity of reactor vessels
in extremely corrosive environments. While ASME-qualified materials like Type 316H stainless steel offer
excellent high-temperature mechanical properties, their long-term resistance to molten chloride salts is
insufficient. This study proposes the Ni forming technique as a strategic fabrication solution to create a
robust corrosion barrier. Unlike conventional thin-film plating, this technique enabled the deposition of a
thick (~1.0 mm), high-purity (99.38%) nickel layer on 316H SS substrates with minimal thermal impact.
Microstructural analysis revealed an exceptionally thin interfacial dilution transition zone of approxi-
mately 1.5 um, indicating a sharp concentration gradient that maximizes corrosion resistance. The mechan-
ical integrity of the interface was further validated through guided bend tests, performed in accordance
with ASME Section IX QW-160. The cladding maintained its structural bond without any delamination or
significant discontinuities, meeting the acceptance criteria. These results demonstrate that Ni forming tech-
nology offers a viable and reliable pathway for fabricating cladded components in MSRs.
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Fig. 1. Concept of weld overlay for cladding. Reproduced
from [6]
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Fig. 2. Concept of thermal spray for cladding. Reproduced from [7]
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Fig. 7. Cladding layer qualification-chemical composition
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Table 1. Test results for bending test on Ni cladded stainless steel plate
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