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Development of an Autoclave with Zirconia Crystal Windows for In-Situ Observation of Sample
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Surface under Primary Water Conditions of Pressurized Water Reactors
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Abstract Elucidating the mechanism for primary water stress corrosion cracking (PWSCC) is
important for improving the reliability of structural materials in the primary system of pressurized water
reactors (PWR). For this purpose, visualization of corrosion material surface in the primary coolant
environment is effective, but it was impossible because of lack of suitable window material. Yttria-
stabilized zirconia was newly selected as a candidate for in-situ window material in the primary coolant
environment of PWR. Its sufficient corrosion resistance was proved by measuring the transmissivity of
light after being immersed in the primary coolant environment. A new autoclave with two windows of
yttria-stabilized zirconia was developed. The corrosion material surfaces of Alloy600 and SUS304 in the
primary coolant environment were clearly observed with this autoclave. Observations of cracks generated
on the surface of SUS304 specimen, suggest that its generation time depends on temperature.
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Chemical control Volume : 501
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Observation Material : yttria stabilized
windows zirconia (CZ)
Effective diameter . 26mm
Number : 2
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