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Abstract
To investigate the effects of Nb solubility and of precipitates on the corrosion property
of Zr-Nb binary alloy, corrosion behavior of 7 kinds of Zr-xNb (x = 0.05 ~0.60 in
wt%) was evaluated at 360, 400 and 500C. The results of corrosion tests indicated that
Zr-0.2Nb alloy showed an excellent corrosion resistance at 360 and 400C, and Zr-xNb
alloys containing over than 0.3 wt% Nb revealed to be an excellent corrosion resistance
at 500C in steam environment. The TEM images on the Zr-xNb (x = 0.2, 0.3)
specimens corroded at 400C for 1000 hrs showed that the precipitates in Zr-0.2Nb alloy
didn’t contain the Nb component while those in Zr-0.3Nb had a Nb one. These results
indicate that the solubility of Nb would be near 0.2 wt% in Zr-Nb binary alloy system.
Based on these results, it could be concluded that the corrosion property of Zr-Nb alloy

was intimately attributed to the maximum solubility limit of Nb in the Zr matrix.
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Table 1 Chemical composition of Zr - based alloys

Alloy Alloy Composition (wt%)
0
0.05
0.1
0.2
Zr-xNb 0.3
0.4
0.5
0.6

Melting (VAR)

Beta Quenching
(1050°C, 30min)

Annealing
(590°C, 3hr)

Annealing
(590°C, 3hr)

Annealing
(590°C, 3hr)

Final Annealing
(590°C, 3hr)

Fig. 1 Manufacturing process of the specimens
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Fig. 2 Corrosion behaviors of Zr-xNb binary alloys
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Fig. 4 TEM image, SAD pattern and EDS spectra of precipitate in 0.2Nb alloy
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Fig. 5 TEM image, SAD pattern and EDS spectra of precipitate in 0.3Nb alloy
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Fig. 6 Correlation between corrosion rate and solubility limit of Nb in Zr matrix
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Fig. 7 Syncrotron XRD diffraction pattern on Zirconium oxide formed

in steam at 400
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(b)

Fig. 9 Oxide morphologies on the surface of Zr-xNb alloys formed in steam
at 400 (a) Zr-0.05Nb (b) Zr-0.5Nb
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Fig. 10 Cross-sectional SEM micrographs of zirconium oxide having
equal weight gain of 30 mg/dm,



3 .
x100K 50nm x100K 5°“"‘J

Fig.11 Cross-sectional TEM micrographs of zirconium oxide having equal weight
gain of 30 mg/dm,. a) Zr-0.05Nb alloy b) Zr-0.5Nb alloy
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