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Changes of chemical states of alloying elements and stress distribution in oxide
layer by transition of corrosion kinetics and irradiation damage of fuel claddings
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(English)

To examine the change of chemical state of alloying elements in the oxide layer of fuel
claddings, the samples having different oxide thickness were subjected to the XAFS
measurements. In the present study, the XAFS measurements were performed from the
top-surface to near the oxide/metal boundary. The measurements revealed that the alloying
elements (Fe and Nb) were mainly in metallic state. The XRD measurements were also
conducted to examine the effect of irradiation damage by using the samples that were subjected
to adifferent irradiation dose. The XRD measurements indicated that the compressive stressin
the oxide layer was relaxed with the irradiation dose.
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Alloy tvpe Sample name Corrosion thickness rf-GD Sputtering Shape Detection FIB/STEM
voLyp p condition (um) sputtering time (s) p mode observatino

- Fe0 - - No - Pellet TR - k3
- Fes03 - - No - Pellet TR - *, kk
- Fe304 - - No - Pellet TR - ok
- Fes03 - - No - Pellet TR - ok
- Cro03 - - No - Pellet TR - *, ok
Ziron-ref - - No - Plate CEY - *, k%

GZU51 1. 60 No 0 Plate CEY - kK

GZU51GD2 1. 36 Yes 150 Plate CEY Yes ok

——— 360C 40d

GZUS1GD1 inXH 0 111 Ves 300 Plate CEY Ves o

GZU51GD3 2 0.87 Yes 450 Plate CEY Yes *

GNF-Ziron GZU51GD4 0.63 Yes 600 Plate CEY Yes *
GZU52 2.50 No 0 Plate CEY - kK

GZU52GD2 2.01 Yes 300 Plate CEY Yes ok

—=—=—=—— 360C x 130d

GZU52GD3 inXH o 1.77 Yes 450 Plate CEY Yes *

GZU52GD1 2 1. 53 Yes 600 Plate CEY Yes ok

GZU52GD4 1. 04 Yes 900 Plate CEY Yes *

*: Measured in the present study

*%: Measured in the previous study

TR: Transmission mode, &i&E

CEY: Conversion electron yield mode, Hx#fi#l -U¢ &%
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Oxide

Alloy type Sample name Corr?s%on thickness rf*GD Spgttering Shape Detection FIB/STEM
condition (um) sputtering time (s) mode observatino
NbO = - No - Pellet TR = ok
Nb203 - - No - Pellet TR - K3k
NbO, - - No - Pellet TR - ok
Nb,05 - - No - Pellet TR - k, k%
7Zr—2.5Nb-ref — — No — Plate CEY - *, k%
2NU52 2.5 No - Plate CEY - *
2NU52GD5 TBD Yes 50 Plate CEY - %
2NU52GD1 360C x 130d TBD Yes 100 Plate CEY — *
2NU52GD2 in H20 TBD Yes 200 Plate CEY - *
71-9. 5Nb 2NU52GD3 TBD Yes 300 Plate CEY — %
2NU52GD4 TBD Yes 450 Plate CEY - %
2NU55 3.2 No - Plate CEY - *
2NU55GD1 360C x 190d TBD Yes 50 Plate CEY - %
2NU55GD2 . TBD Yes 200 Plate CEY — *
ONU55GD3 in f20 TBD Ves 500 Plate CEY - %
2NU55GD4 TBD Yes 1000 Plate CEY - %

*: Measured in the present study

*%: Measured in the previous study

TR: Transmission mode, Zi@E

CEY: Conversion electron yield mode, #x#ass 1 IV &%
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