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The Effects of Zr on the Interdiffusion between Metal Fuel and Cladding Material
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Abstract

The interdiffusion lavers of the heat-treated U-3(3=F, 8, 10, 1Z)wt2<Zr JHTY diffusion
couples at 725 to T35°C was investigated in terms of Zr content, The diffusion laver of
U-GZ2r/HTY formed at 725°%C was similar to that at 700°%, but eutectic reactions was locally
initiated along the interface, It was obserwed that the incipient eutectic reaction lawer consisted
of a two-phase U(FeCrlz + U-rich(90-95at3<U0), U-rich phase, pertially decomposed Zr-rich
band, a two-phase UgFe+ needle-shaped precipitates and Zr-rich band, The activated
interdiffusion between U-Zr and HTY, is thought to be due to the eutectic lcuid phase which
partially dissolved Zr and decomposed Zi-rich band, and eutectic liguid phase resulted in the
thick diffusion laver of a two-phase UFes matriz + round-shaped UlFeCrlvlo) precipitates, As
2 interrupts the interdiffusion between U-Zr and HTY at interface, it was thought that

Zr-content had an effect of suppression on eutectic reaction,
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Fig.l SEM BE immage of the diffusion laver
for heat-treated U-6Zr/HTY diffusion
couple at 726°% for 100 hrs,
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Fig, 2 SEM BE image of the locally initial
eutectic reaction for heat-treated
U-62r/HTY diffusion couple
at 725 for 100 hrs,

Fiz, 3 SEM BE image of the locally initial
eutectic reaction for heat-treated
U-8Z25/HTY diffusion couple
at 730°C for 100 hrs,
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Fig. 4. Macroscoplc SEM BE fmages of the gross melting for heat-treated (a)UJ-62r/HTI,
(b JJ-B20(HTY, (c)I-1020/HTY and (dIU-1220/HTY diffusion couple at 735°%C for 100 hrs,

Fizg, & ZSEM EE image of
the gross melting adjacent
te  cladding  material  for
heat-treated  U-8Z2r/HTY
diffusion couple at 38
for 100 hrs,
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