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8Sn-xNb $24) Nbg H7Hev) Nbe T&E o]sh2 H7hslolo} W}z AL o).

Abstract To develop advanced cladding materials, the effect of Nb addition on the microstructure and corrosion char-
acteristics of Zr-0.8Sn-xNb alloys was investigated. As the Nb content increased, the grain size decreased and the vol-
ume fraction of precipitates increased. It was observed from the corrosion test at 360°C that the corrosion resistance in-
creased with decreasing Nb content. The best corrosion resistance was obtained in Zr-0.8Sn- 0.2Nb alloy with high vol-
ume fraction of tetra-ZrO, in the oxide. Therefore, it is suggested that Nb in the Zr-0.8Sn-xNb system should be
added within the solubility imit of Nb from the viewpoint of alloy design.
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Table 1. Chemical composition of Zr-based alloys.

Allo Nominal Analyzed
Y Composition Composition
0.2Nb 0.21Nb
0.4Nb 0.42Nb
Zr-0.85n-xNb 0.8Nb 0.83Nb
1.0Nb 1.0INb
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Fig. 1. Microstructures of Zr-0.8Sn-xNb alloys after final annealing at 590°C for 2hr.
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(a) Zr-0.85n-0.2Nb

(c) Zr-0.8Sn-0.8Nb

(b) Zr-0.8Sn-0.4Nb

(d) Zr-0.8Sn-1.0Nb

Fig. 2. TEM micrographs of second phase particles on Zr-0.85n-xNb alloys.

Table 2. Precipitate types in Zr-0.8Sn-xNb ternary alloys.
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0.2 Zr(Cr,Fe).
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Fig. 3. EDS spectra of second phase particles on Zr-0.8Sn-xNb alloys.
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Fig. 4. Corrosion behavior of Zr-0.8Sn-xNb ternary alloys in
water at 360T
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Fig. 5. Corrosion behavior of Zr-0.8Sn-xNb alloys in water at
360 as a function of Nb content.
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Fig. 6. Diffraction pattern on zirconium oxide corroded in water
at 360TC (weight gain : 15 mg/dm?) (a) Zr-0.8Sn-0.2Nb (b) Zr-
0.8Sn-0.8Nb.
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Fig. 7. Volume fraction of tetra-ZrO: in zirconium oxide with
increasing Nb content.
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weight gain : 30mg/dm?

E (3) 2r-0.85n-0.2Nb

(b) Zr-0.8Sn-0.4Nb
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Fig. 8. Oxide morphologies at oxide/metal interface of Zr-0.8Sn-xNb alloys formed in water at 360C.
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Fig. 9. Cross-sectional SEM micrographs of zirconium oxide
having equal weight gain of 30 mg/dm’
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