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Abstract

Effects of alloying element on the phase transformation behavior of advanced Zr
fuel cladding. Conventional Zircaloy-4 and two types of advanced Zr fuel cladding (C
and D alloys) containing Nb were heat-treated in the range of 550 to 1000 to
examine the phase transformation behavior. Microstructure characterization for the
heat-treated alloys was performed using OM and TEM, and mechanical properties
was also evaluated for the heat-treated alloy using hardness measurement. The exact
phase transformation temperature from o to P phase were measured by DSC and
dilatometer. The change of B phase fraction with temperature was determined from
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transformation behavior of the alloys was resulted from the difference of Nb content

change of B phase fraction determined from DSC and dilatometer was similar to the

which acted as B stabilizer in Zr alloys.

result of TEM observation.
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Table 1. Chemical composions of the advanced Zr claddings(wt%3.).

Alloy Composition
C alloy Zr-0.4Nb-0.8Sn-FeCrMn
D alloy Zr-0.2Nb-1.1Sn-FeCrCu
Zircaloy-4 Zr-1.3Sn-0.2Fe-0.1Cr

Table 2. Phase transformation boundary temperatures of C and D alloy from each
measurement results.

C alloy D alloy
Measurements
o/o+3 o+B/B o/o+3 a+B/B
OoM 750 900 750 900
Hardness 750 900 750 900
TEM 750 900 750 900
DSC 755 930 770 945
Dilatometer 755 930 770 945




Fig. 1. Microstructures of C and D alloy at various annealing temperature.
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Fig. 2. Hardness of C and D alloys at various annealing temperature.
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Fig. 3. TEM microstructures of C and D alloys at various annealing temperature.
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Fig. 4. TEM bright field image, dark field image, SAD patterns and EDS of
precipitate in (a)C and (b)D alloys annealed at 750C for 10h.
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calorimetry measurement.
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