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Evaluation of Corrosion Resistance of Advanced Zr Fuel Claddings
Containing Nb
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Abstract

Phase transformation characteristics and corrosion resistance were evaluated for the advanced
Zr fuel claddings containing Nb and the corrosion characteristics of the intermediate product in
manufacturing process was examined. From the result obtained by DSC, it was shown that
the a/B transformation in D cladding was proceeded in the temperature range of 770 to 945°C,
which was consistent with the result of TEM observation. The corrosion resistance of D
claddings was shown to be superior to A, B and Zircaloy-4 claddings and increased with
decreasing the final annealing temperature. From the result on the corrosion test for the
intermediate products in manufacturing process, corrosion resistance increased when (0002)
texture normal to the corrosion surface was well developed. It is suggested that corrosion
resistance of Zr alloys can be improved by controlling the crystallographic texture through the
change of processing parameter as well as controlling the heat treatment condition.
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Fig. 1. Manufacturing process for advanced Zr fuel claddings containing NDb.
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Fig. 2. Phase boundary determination of D claddings using (a) differential
scanning calorimeter and (b) dilatometer.
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Fig. 3. TEM microstructures of D claddings annealed at
(a) 750°C, (b) 850°C, (c) 900°C and (d) 950°C.
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Fig. 5. Corrosion resistance of D claddings in (a) water and
(b) water containing 70ppm Li at 360°C and 18.5MPa.
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Fig. 6. Corrosion properties of intermediate products and final
tube annealed at each manufacturing step. Corrosion test was
performed in steam at 400°C and 10.3MPa for 60days.
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