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Reactor Type Fuel Materials Fuel Pellet to Coolant Structural Lifetime Structural
Temperature Cladbond | Type Materials for | Dose (dpa) | Temperatu
Core res
Internals
Gen IV/ Lead Fast U/PuN; TRUN 500-600C Lead PborLBE | FemticMant | 150-200 400-600C
Reactor LFR (enriched to N*°) ensitic Steel
alloys
Gen IV/ Sodium Metal(U-TRU- 600-800C Sodium Sodium FemiticMart | 150-200 400-550C
Fast Reactor SFR 10%Zs Alloy), (metal fuel) ensitic Steel
MOX(TRU 800-2000C alloys
bearing) (Oxide fuel)
Gen IV/ Gas cooled | UPuCSiC 2000 + Helum Helium Nickel 80 500-1200C
Fast Reactor GFR (50/50%) with Supenalloys
20% Pu content ; /C eramic
Solid Solution fuel Composites
with SiC/SiC
cladding
Fusion Energy NA NA NA Pb-Li F/M steels; 150 300-1000C
Vanadium
alloys;
Ceramics
LWR -PWR,BWR | UO2 800-1600C Helum Water 316L.femtic | Cladding | 200-300C
pressure ~10 dpa
vessel, Internals
Zircalloy up to 80
cladding dpa
Very High TRISO 800-2000C Intimate Helium Ni-based ~10 dpa 700-1000C
Temperature confact alloys,
Reactor (VHTR, ceramics and
NGNP) graphite
Supercritical Water | UO2 800-2000C Helium Water F/M steels, 10-30 300-600C
Reactor (SCWR) austenitic thermal
steels 100-150
Fast
Motten Salt Reactor | Na, Zr, U, Pu 700-800C NA N/A Ni-based 100-150 600-800C
(MSR) fluonides alloys, dpa
graphite

Reactor type Primary Materials Performance Issues

Light Water Ferritic pressure vessel steels, Fe- | IGSCC, IASCC, Fuel clad

Reactors based austenitic stainless steels, mechanical interaction, hydriding,

(PWR/BWR) zirconium alloys Radiation embrittlement (DBTT),
hydrogen embrittliement

Very High Ni-based superalloys, Graphite, Helium embrittlement, creep

Temperature ferritic/martensitic steels, W/Mo strength, swelling, RIS,

Reactor (VHTR) Alloys, SiC/SIC composites transmutation, toughness, oxidation

Sodium Fast Fe-based austenitic S5, Radiation Embrittlement (DBTT),

Reactor (SFR) Ferritic/martensitic steels, toughness, helium embrittlement,
swelling, RIS, corrosion, FCCI

Lead Fast Fe-based austenitic SS, Radiation Embrittlement (DBTT),

Reactor (LFR) Ferritic/martensitic steels, toughness, helium embrittlement,

swelling, RIS, corrosion, FCCI, liquid
metal embrittlement

Supercritical

Ferritic pressure vessel steels, Fe-

IGSCC, IASCC, Fuel clad

Water Reactor based austenitic stainless steels, mechanical interaction, hydnding,
(SCWR) zirconium alloys, Radiation/helium embrittliement
ferritic/martensitic steels (DBTT), swelling, RIS, corrosion,
toughness
Gas Fast Ceramics (carbides, nitrides), Helium embrittlement, creep
Reactor ceramic composites, nickel strength, swelling, RIS,
superalloys transmutation, toughness, oxidation
Molten Salt Ni-based alloys, graphite, coatings | Corrosion, Helium embrittlement,
Reactor creep strength, swelling, RIS,

transmutation, toughness, oxidation






