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ABSTRACT:

The goal of the proposed research is to develop corrosion-resistant coatings and liners (collectively
referred to as ‘cladding’ in this proposal) for structural materials for use in fuel dissolved molten salt
environment for future Molten Salt Reactors (MSRs). Corrosion and electrochemical testing will be
performed in molten FLiBe salt (with and without uranium-fluoride additions). The substrate for this
study will be 316 stainless steel, which is ASME Sec Il Div 5 codified and therefore already being
considered as the leading metallic material for MSR

components by the reactor designers. The claddings Sgﬁ:gjgs‘;'ramtzf‘f?r;‘:j;j“’f‘fe‘?: ;
will be subjected to rigorous mechanical testing, molten salt reactors

including thermal cycling and flexural four-point
bend tests to ensure mechanical integrity of the

Corrosion in

interface, in order to provide data to ASME Sec Il liquid fueled

Div 5 codification. The claddings will also be MOIERSAS _
evaluated for radiation damage resistance given that P
structural materials will be subjected to a significant weldability
neutron flux in thermal and fast liquid fueled MSRs.

A scoping study for weldability will be performed on ety

down-selected coatings and liners. Innovative, but bil:\l:ir:czgtiin:g

industrially scalable surface cladding approaches are and FEM

proposed yielding promising surface and interfacial Elas

compositions however the processes themselves are Advanced
commercial and have high Technology Readiness RUSIERCOR
Levels (TRL), and consequently would greatly Heavy ion

facilitate the accelerated development of MSRs (see L=dohel
Figure).Simultaneously, innovative scoping

approaches such as high throughput characterization, : —
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- - .. - H ogical path to down select high performance cladding
anal'yseg will inform _optlmlzatlon of the Cla_dd!ng options for structural materials for liquid fueled molten salt
fabrication methods with the end goal of achieving reactors
highly durable.



