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Corrosion Characteristics and Mechanical Properties of Advanced
Zr Fuel Claddings at Various Manufacturing Steps
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Abstract
Corrosion characteristics of Zr fuel cladding was reported to be affected by manufacturing
process and heat treatment condition. Especially, the corrosion properties of Nb-containing Zr
alloy was highly dependant on the alloy composition and annealing temperature. The research
for development of advanced Zr fuel cladding for high burn up has been carried out by our
research group, that controlled the Nb content in alloy and optimized the manufacturing
process to maintain the excellent corrosion resistance even in the high burn up condition. In
this study, the effect of manufacturing parameter on the corrosion resistance of Zur fuel
cladding was investigated. Microstructure characterization and evaluation of mechanical
properties and corrosion characteristics were performed at various manufacturing steps. The
characteristics of precipitates in the alloy was examined using TEM. The effect of
crystallographic texture on the corrosion resistance of Zr alloy was also examined.
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Table 1. Chemical compositions of advanced Zr cladding tubes.

Alloy content(wt%)
E Zr-1.5Nb-0.4Sn-FeCu
G Zr-0.4Nb-0.85n-FeCrCu

Table 2. Precipitate in Alloy E and G

Alloy Precipitate type crystal structure size

E B ns, ZrNbFe BCC, HCP 100nm

G Benriched BCC 100nm
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Fig. 1. Flow chart for manufacturing process.



Alloy E

Fig. 2. Variation of microstructure with orientation for TREXs of alloy E and G.
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Fig. 3. Variation of microstructure with manufacturing step for alloy E
and G
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Fig. 4. Variation of hardness with orientation and manufacturing step for Alloy E
and G.
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Fig. 5. Weight gains of Alloy E TREX corroded in steam at 400
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Fig. 6. Weight gains of Alloy G TREX corroded in steam at 400



Fig. 7. TEM microstructures of TREXs of alloy E and G annealed at 580 for 3h
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Fig. 8. Precipitates in E TREX
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Fig. 9. Precipitates in G TREX
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