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Effects of Mixing Time and Load-holding Time on the Density of
Sintered U-Zr Alloy
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Abstract

The effects of mixing time and load-holding time on the density of Sintered U-Zr alloy were
evaluated. It was observed that the U-Zr sintered fuel was composed of two phases; a-Zr and 6-
UZr, phases. In the mixing procedure of U and Zr powders by using the V-mixer, the effects of
mixing time on the density of sintered alloys was performed, and showed that there was little
effects of mixing time on its density. However, the load-holding time in the pressing procedure
of mixed powders affected on the density of sintered alloys; the increase in load-holding time
from 20 to 180 sec provided to increase the average density of U-Zr alloy sintered at 150001 for
2 hrs. The sintered alloy appeared to be a relatively homogeneous distribution of density in the
range from about 8.4 to 8.6 g/cm’. The results on the observation of the area fractions of a-Zr,
0-UZr, and pore in the sectioned pieces of a sintered fuel indicated that the area fractions of a-
Zr and 8-UZr, appeared to be independent of the density, but the area fraction of pore revealed
to increase as decreasing the density. It would be mainly attributed to the stress distribution
during pressing of the mixed U-Zr powders.
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Fig. 1. Experimental procedures for the preparation and observation of the U-Zr sintered fuels.
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Fig. 2. SEM images of (a) U- and (b) Zr-powders.
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Fig. 3. Schematic drawing showing the double-action pressing of U-Zr powders.
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Fig. 5. X-ray diffraction pattern on the sintered U-Zr alloy.



8.8 — , . , . , .

L e 1h |
o 2h
8.7 | .
- D -
586 |- [ ] 4
5 ° =
S ] ]
= O o $
a 8.5 [ g i
5 v ¢
Q L E i
8.4 | -
8.3 1 1 1
Top Middle Bottom

Position of sintered fuel

Fig. 6. Effects of mixing duration in mixing procedure on the density distribution of
Sintered U-Zr alloy.

o 20sec N R S S

L 0
2 | : -
2
%] : ; :
% 852 I A .0 .
L o i
(@)
" 1 " 1 " 1 " 1 " 1 " 1 "
0 30 60 90 120 150 180 210

Load-holding time (sec)

Fig. 7. Effects of load-holding time in pressing procedure of mixed powders
on the density of sintered U-Zr alloy.



Density (g/cm’)

8.8 ' | ' | ' | ' | ' |
Whole density=8.54 |

©
o
T

o
&
T

8.4 -

1 1 1 1
Top Middle Bottom

Position of sintered fuel
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Fig. 9. SEM images on the transverse planes of sintered U-Zr alloy having density of
(a) 8.61, (b) 8.53 and (c) 8.39 g/cn’.
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Fig. 12. Effects of density on the size distribution of pore in the sintered alloy.
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	분과별 논제 및 발표자

