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Corrosion of irradiated stainless steels in simulated PWR primary water (2)

B B (Takuya Fukumura) *! B4 BkE] (Koji Fukuya) *!
I v (Katsuhiko Fujii) *! =i OB (Terumitsu Miura) *!
W #7#F (Yuji Kitsunai) *2

BH  BREMOBERHZPEBT LI L EZHME L TR SN 72SUS3I6 AT ~ L A4
Z PWR — RS HIM BB I AR L, BB EIC T TR BE 27z MR
RT3 dpalBI &N T F v 7 AL Y TNF 2 —T7Thb. O-ringRE)TITINTH, 320C PWR
—UCRIEK T T M E E AW L OB AR AT o 72 AR, RINOREAIRD &Rk R
AR % 210 SEM #8152 & Wi TEM %312 & 0 72, ML oA 2 1E, Wi LI f
WOEMIZE 5F, CrV vy FANEBILEE FeB XN v F 2/ @BILIKO 2 @&k Th -
7o, WEEALEOE SIZIEHRIKZWAIE L, BB X D aEMEE SN DL 2 L MR L 7.
BB CO PO R ZBEL, O TR BRI HER SN, BIEL R A TIECrR S
DAL, FFRBALOH ST TIENIDOBRALE Fe DA & v o 2B L BIg Sz, R BEo
ESEREENAREVEREL, BEICL DA EMRE ST S 2 LR Sh:. BEH O
MNEERALIRIE S, 0% 8 L7238 0 h ) &2 Bl L T wWils L ) IEw@Em s i sh
7.

F—TU—K  BESEEEERN, AT VAWM, EE, KB E, O RIRRAL, AR

Abstract In order to understand the corrosion behavior of irradiated material, the effects
of irradiation and stress on corrosion behavior of stainless steels irradiated in a PWR were
investigated using corrosion tests in simulated PWR primary water. Flux thimble tubes
irradiated up to 73 dpa maximum were used for test materials. After being manufactured into
O-ring specimens, the O-ring specimens were compressed under constant load and exposed in
simulated PWR primary water at 320C. After the corrosion tests, surface oxidation and grain
boundary oxidation of the specimens were investigated with surface SEM and cross-sectional
TEM observations. The basic structure of the oxide film was the same in both the presence
and absence of irradiation and stress load, and consisted of Cr-enriched inner layer and Fe- and
Ni-enriched outer layer. The thickness of the inner oxide layer in the high dose specimens was
thicker than that of the low dose specimens, confirming that irradiation promoted corrosion.
Grain boundary oxidation was confirmed in all 5 types of grain boundaries in the specimens.
Cr- and Si-enrichment at oxidized grain boundaries and Ni-enrichment and Fe depletion in front
of the grain boundaries were observed. The oxidation length along grain boundaries in the high
dose specimens was longer than that of the low dose specimens, suggesting that irradiation
promoted grain boundary oxidation. The inner layer formed on the stress loaded part was
thicker tendency than the non-stress part.

Keywords irradiation assisted stress corrosion cracking, stainless steel, corrosion, PWR,
grain boundary oxidation, stress assisted corrosion
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