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Abstract

The recrystallization behavior and corrosion charateristics of new Zr-based alloys were
investigated as a part of development of advanced fuel cladding. Microstructures of testd alloys
were analyzed by optical microscope and TEM. And hardness test was performed to investigate
the mechanical property. Recrystallization was occurred fast in low Nb alloys. It is suggested that
the fast recrystallization be related to the fast self-diffusion velocity of Fe and Cu. Hardness value
of alloys including high Nb was high, which is related to precipitate hardness and grain size
refinement . Corrosion tests were carried out in static autoclaves of 360C Water and 400C Steam,

360C LiOH solution to investigate the corrosion behavior of new Zr-based alloys. As a result, the

corriosion resistance was superior in Zr-0.4Nb-0.8Sn-x(Fe,Cr,Cu) alloys including a low Nb.
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Table 1. Chemical composition of Zr—based alloys.

Chemical composition(wt.%)

Alloys
Nb Sn Fe +Cu +Cr Zr
A 1.5 0.4 0.2
B 1.5 0.4 0.3 Bal.
C 0.4 0.8 0.5




Alloys
/ RT 510 550 600 700 800
Temp.(JC)

Fig. 1 Variation of microstructures of A,B,C alloys with annealing temperature.



Sn:0.61% Fe:6.15%

Zr:51.97% NDb:38.45%
Cr:2.82%

(c) (d)

Fig 2. TEM micrographs of B alloy after annealing at 570C for 2.5 hour

(a) TEM (Db) Precipitates (c) SAD (d) EDX for precipitates



Zr:88.68% NDb:10.62%
Sn:—0.01% Fe:0.46%
Cr:0.24%

(c) (d)

Fig 3. TEM micrographs of B alloy after annealing at 700C for 2.5 hour

(a) TEM (Db) Precipitates (c) SAD (d) EDX for precipitates
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Fig. 4 Variation of knoop hardness of Zr-based alloys
with annealing temperature
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Fig. 5 Corrosion behavior of Zr—based alloys
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