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Abstract To evaluate the effect of Sn on the corresion behavior of Zr alloys for nuclear fuel claddings, the corrosion
tests on the binary Zr-xSn and the ternary Zr-0.4Nb-xSn alloys were performed in water at 360°C. The binary alloys
containing 0.5, 0.8 and 1.5wt.% Sn showed the transition corrosion rate at 15 days. On the other hand, the binary alloy
containing 2.0wt.% Sn showed a good corrosion resistance without the transition of corrosion rate up to 80 days. The
corrosion rate of the ternary alloy increased with increasing Sn content. .

The difference of corrosion behaviors between binary and ternary alloys is considered due to the different solubility of
Sn, Nb content and precipitates. The corrosions of Zr-xSn and Zr-0.4Nb-xSn alloys would be controlled by the frac-
tion of tetragonal- Zr0O: and the amount of hydrogen pick-up.
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Table 1. Chemical composition of Zr-based alloys
Lunit : wt.%).

Nb Sn
Alloy type Nomi- | Ana- | Nomi-| Ana- Zr
nal | lyzed | nal | lyzed
05 | 055 | bal
0.8 0.85 bal.
Zr-xSn 15 | 154 | bal
2.0 2.07 bal.
04 0.42 05 058 bal.
04 0.39 0.8 0.85 bal.
Zr-0ANb=XSn =07 1040 | 15 | 153 | bal
04 041 | 20 2.13 | bal
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Fig. 1. Weight gain as a function of exposure time for (a) Zr-
xSn, (b) Zr-0.4Nb-xSn alloys.
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Fig. 2. Optical microstructures of the Zr-xSn specimens annealed for 2 hr at 590°C after cold rolling.
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Fig. 3. Optical microstructure of the Zr-0.4Nb-xSn specimens annealed for 2 hr at 590°C after cold rolling.
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Fig. 4. TEM micrographs, EDS spectrum and SAD pattern of Zr-xSn alloys.
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Fig. 5. TEM micrographs, EDS spectrum and SAD pattern of Zr-0.4Nb-xSn alloys.
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Fig. 6. Weight gain and hydrogen pick-up fraction of Zr alloys
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Fig. 8. SEM morphology at metal-oxide interface of Zr-xSn and Zr-0.4Nb-xSn alloys in post-transition regime.
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