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Common/simplified localized corrosion events that occur in General events that occur in a metal and in an aqueous coolant

metal under aqueous coolant under scenario.

JJ Lim etal., IAEA Tech Meeting 2023 Vienna
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Corrosion behaviour Oxides growth rate
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Simultaneity of corrosion and radiation => 40x increase in corrosion rate
B. Kammenzind, Zr ASTM conference, 2016
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Irradiation-Accelerated Corrosion of Reactor Core Materials, NEUP Project # 10-677

Combined effects experiment Effect of excitons Effect of radiolysis
in water and radiolysis

sample sample

water water ,
window
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Water pressure and temperature: 2000 psi @ 320°C Fluence: ~6x10% ions/cm?-s
Current density: up to 10 pA/cm? Dose rate: ~ 1500 kGy/s (typical LWR ~ 5-10kGy/s) 9
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3.4 MeV proton through 50 um Zircaloy-4 over 24 h
in 320C pure water with 3wt ppmH,, 4E-7 dpa/s

Wang & Was, J. Mater. Res., Vol. 29, 2015 (i
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Proton in-situ irradiation-corrosion
in Hydrogenated water

(320C, pre-irradiated 5 dpa
ircaloy-4)

e 7

Non-irradiated 360C autoclave Oxide film grown in irradiation
environment (300C, 90x102°

neutron/cm?, ~15 dpa)

grown film

11
KAMMENZIND ET AL., DOI 10.1520/STP159720160085
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Synergistic Proton Irradiation-Corrosion Test of YAG/YbS1 in Hydrogenated Water Chemistry — SiC Composite
Claddings: LWR Performance Optimization for Nominal and Accident Conditions, European Commission
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MIBL(https://mibl.engin.umich.edu)
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