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Study on Corrosion Characteristics of Zr—-Sn and Zr—-Nb—-Sn Alloys
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Abstract

To improve the corrosion resistance of Zr alloys for nuclear fuel cladding, the
corrosion tests on the binary alloy of Zr-xSn and the ternary alloy of Zr-0.4Nb-xSn
were performed in water at 360C using mini-autoclave. The binary alloys containing
05, 0.8 and 15wt.2%6 Sn showed the transition of corrosion rate at 15 days and the
significant corrosion acceleration. On the other hand, the binary alloy containing 2.0wt.%
Sn showed good corrosion resistance without the rate transition of corrosion rate at 100
days. The corrosion rate of ternary alloy increases with increasing the Sn content. This
result is related to the solubility, Nb content and precipitate in binary and ternary alloys.
The corrosion of Zr-Sn alloy would be controlled by the fraction of tetragonal-ZrQOs.
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Fig. 1 Corrosion of Zr-xSn and Zr-0.4Nb-xSn alloys in water at 360C
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Fig. 2 TEM micrographs qnd EDS spectra of Zr-xSn alloys

(3) Zr- 0.4Nb-0.55n (b) 2r - 0.4Nb - 0.8Sn

(c) Zr- 0.4Nb-15Sn  (d) Zr - 0.4Nb - 2.0Sn

Fig. 3 TEM micrographs and EDS spectra of Zr-0.4Nb-xSn alloys
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Fig. 4 Weight gain and ratio of tetragonal ZrO»/monoclinic ZrO;

of Zr-xSn alloys 360C for 80days with increasing Sn content
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Fig. 5 Weight gain and ratio of tetragonal ZrO»/monoclinic ZrQO; ratio
of Zr-0.4Nb-xSn alloys at 360C for 180days with increasing Sn content
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