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Recent Advancements of Metallic Materials for
Integral Molten Salt Reactors

The Integral Molten Salt Reactor (IMSR) is a design for a type of advanced nuclear reactor that utilizes molten
salt as both the coolant and the fuel solvent, targeted at developing a commercial product for the small mod-
ular reactor (SMR) market. This innovative approach to nuclear reactor design offers several advantages over
traditional solid-fueled reactors, including enhanced safety features, improved fuel efficiency, and greater
operational flexibility. The status of metallic structural materials for IMSR is an area of active research and
development, driven by the unique demands that the molten salt environment places on reactor components.
One of the primary concerns with metallic materials in IMSRs is their resistance to corrosion by molten salts.
Furthermore, materials used in these reactors must maintain their mechanical integrity, resist creep, and avoid
embrittlement under these conditions. High-temperature materials such as nickel-based superalloys and ad-
vanced stainless steels are under investigation for their suitability in MSR applications. The materials used
in MSRs must also withstand the effects of neutron irradiation, including displacement damage and trans-
mutation. Radiation can alter material properties, leading to swelling, hardening, and embrittlement. In this
paper, recent advancements of metallic materials for IMSRs including advanced stainless stees, nickel super
alloys and high entropy alloys are thoroughly presented and reviewed in terms of corrosion resistance, high-
temperature performance and radiation resistance. Further, testing and standardization for code qualification
and regulatory and licensing considerations are also examined.
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