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Microstructures and Corrosion Characteristics of Advanced Zr Fuel

Claddings with Manufacturing Process Parameter
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Abstract

Microstructures, mechanical properties and corrosion characteristics were examined
for TREX, 1st pilgered and 2nd pilgered samples which were intermediate products in
manufacturing process of advaced Zr fuel claddings. Corrosion test was performed in
400C steam using static autoclave. The relationship between crystal orientation and
corrosion behavior was investigated by examining the effect of texture on corrosion

of Zr alloys.
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Table 1. Chemical compositions of advanced Zr fuel cladding tubes.

Alloy content(wt%6)
E Zr-1.5Nb-0.45n-T.E
F Zr-1.5Nb-0.55n-T.E
G Zr-0.4Nb-0.85n-T.E

Table 2. Texture parameters in radial, tangential and axial direction at each

manufacturing step of Alloy E

Kearns number TREX 1st pilgered 2nd pilgered
fr 0.33 0.46 0.58
fr 0.62 0.50 0.37
fa 0.05 0.04 0.05
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Fig. 1. Flow chart for manufacturing process.
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Fig. 2. Variation of microstructure with orientation for TREXs of alloy E, Fand G.
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Fig. 3. Variation of microstructure with manufacturing step for alloy E, F and G.



Fig. 4. TEM microstructures of TREXs of alloy E, F and G annealed at 580 for 3h;
(a) Alloy E, (b) Alloy F and (c) Alloy G
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Fig. 5. Precipitates InTREX E, F and G;
(&) Alloy E, (b) Alloy F and (c) Alloy G
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Fig. 7 (0002) pole figures for manufacturing step in Alloy E.
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