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Thermal Stability of the U-Zr Metallic Fuel and Interface Reaction
in the Fuel/Cladding
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Abstract
This study has been undertaken to investigate both the thermal stability of the U-Zr metallic

fuel and the interface reaction between core and cladding after heat treatments at 590C and
700°C. After heat treatment. U-Zr fuel rod has a good thermal stability with no change in the
volume and density. The interface between fuel/cladding after co-extrusion showed a
metallurgical bonding. After heat treatment at 590C, the long aligned a-Zr phase was
changed into round shape. But after heat treatment at 700°C. a-Zr phase was changed into
solid solution and decomposed to the round shaped a-Zr and 6(UZr;) phase. Thickness of
reaction layer between core and cladding was increased with increasing the heat treatment
time and became thicker at 700C compared to that at 590C. Small porosities were found
along the interface of fuel/cladding after heat treatment at 590°C. This phenomena can be

explained by Kirkendall effect due to a deference of the diffusion coefficient between U and Zr

atoms.
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Table 1. Physical properties variation with heat-treatment time at 590C.

Before HT 300hr. 500hr. 750hr. 1000hr.
Weight (9) 10.3208 10.3190 10.3193 10.3218 10.3205
Volume () 1.3053 1.3075 1.3075 1.3033 1.3070
Density (9/ ) 7.9068 7.8908 7.8920 7.9196 7.8950




Table 1. Physical properties variation with heat-treatment time at 700C.

Before HT 300hr. 500hr. 750hr. 1000hr.
Weight (9) 10.0183 10.0190 10.0175 10.0173 10.0175
Volume ( ) 1.2658 1.2710 1.2725 1.2673 1.2723
Density (9/ ) 7.9138 7.8822 7.8721 7.9046 7.8730
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Fig. 2. SEM BE images of the core/clad boundary in the fuel rod.

(transverse-left, longitudinal-right cross section)
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Fig. 3 SEM BE image of the center area after heat-treatment
with various time at 500Cand 700C.
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Fig. 4 SEM BE image of the core/cladding interface after heat-treatment

with various time at 590C.
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Fig. 5 SEM BE image of the core/cladding interface after heat-treatment

with various time at 700C.
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Fig. 6 Thickness of the reaction layer with heat treatment time at 590C and 7007C.
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