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Fabrication of Metallic-Fuel Rods of Two-kind Metals by

Co-Extrusion Process
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Abstract

Metallic—fuel rods were fabricated of two—-kind metals by the co—extrusion process
at high temperature, and their morphologies of core, cladding and core-cladding
interface were observed. It was observed that both inner U-Zr core and outer
Zr-cladding of extruded rods showed a square-shaped morphology. The observation
on the thickness of core with the length of extruded rods revealed that the front and
rear parts showed a non—uniform distribution while the center part revealed a uniform
distribution. It would be attributed to the temperature decrease of billet during the
hot-extrusion. The interface between core and cladding was shown to be a
metallugical bond without any gaps. The wave-shaped line was also observed in the
core—cladding interface. It was ascribed to the difference in grain size in plastic flows
of two—kind materials.
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Fig. 1. Schematic drawing illustrating the shape of Cu-Zr-U/Zr hillet for

co—extrusion.

Fig. 2. Photograph of die for Indirect co—extrusion.

Fig. 3. Extruded rod faricated by indirect co—extrusion process.



a) b)
Fig. 4. Photographs of core-to—clad interface in the coextruded rod.

a) Transverse and b) Longitudinal section

Fig. 5. Micrographs of the core—cladding interface in the coextruded rod.

a) Transverse and b) Longitudinal section
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Fig. 6. Distribution of the width of core with the length of coextruded rod.
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