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A Basic Study on the Fabrication Technology of HANARO Fuel Rod
by Using In-direct Extrusion Method
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Abstract

In order to get basic data for developing new fabrication process of HANARO
fuel rod, extrusion -characteristics by wusing direct and in-direct extrusion
methods were investigated with billets containing dummy fuel core and
aluminum can as functions of temperature, conical angle of die, green density of
fuel compaction, and shape of fuel core. In case of in—direct extrusion, fuel cross
section at the middle of extrusion showed a closely octagonal shaped core with
constant cladding thickness. However, at the both front and rear end parts of
extruded fuel core, there were imbalances in cladding thickness as well as a
penetration of Al into fuel core from the back side of extruded rod. It is of note
from the result that the variables such as extrusion temperature, conical angle

of die, and green density of the fuel compact did not affect, or did affect



slightly in some case, the degree of imperfections in the extruded fuel rod, but
the imperfections were improved greatly by changing the shape of billet core by
applying champer process. Direct extrusion appeared to have no advantage in
improving imperfections fabricating fuel rod due to severe fluctuation between

fuel core and cladding materials.
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mode | ?? |um| a= . HFA|FHol| Bol() |2
[m cm cm cm
I-1| 400 | cylinder| 66.7 120° 40 0.94 40.4 5 10
I-2| 370 | cylinder| 66.3 120° 40 0.96 42.1 4 9
1-3 | 340 | cylinder| 66.4 120° | 40.1 0.97 42.3 4 95
A I-4 | 400 | cylinder| 66.7 180° | 39.9 0.95 39.8 5 11
I-51 400 | cylinder| 73.6 120° 40 0.94 40.2 5 10

1-6 | 400 | cylinder| 62.9 120° | 399 0.99 41.3 9.5 8
7 | 400 |champer| 66.7 120° | 37.2 0.95 375 |5(0.7-Imm)| 95

D-1]| 400 | cylinder| 68.0 180° 79 1046-1.19| 91 29 21
27 |D-2| 370 |cylinder | 68.0 180° 79 10.20-1.11| 88 30 -
D-3| 340 | cylinder | 68.0 180° 79 10.17-033| 95 43 52
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(a) front(I-1) (b) rear(I-1)

(a) front(I-4) (b) rear(I-4)

(a) front(I-7) (b) rear(I-7)
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