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ABSTRACT

The linear thermal expansions of UO, and (U,.,Ce,)O, pellet were measured from room temperature to 1400°C as a function of Ce
contents (0, 7.63, 14.84, and 21.68 mol%) by using the TMA(Thermo-Mechanical Analysis) method. From the measured data, the
linear thermal expansion rate, the coefficient of linear thermal expansion and density variation with temperature were calculated, and
the best-fitted temperature-dependent equations were recommended. It was shown that the rate and coefficient of (U,_,Ce,)O, thermal
expansion increased and the density decreased with increasing Ce contents.
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Fig, 1. XRD patterns of the (U,,Ce,)O, samples with the Ce
contents : (a) y=0, (b} 7.63, (¢) 14.84, and (d) 21.68 mol%.

2

Table 1. Sample Compositions and Porosities, the Measured Lattice Parameters, and the Calculated Theoretical Densities of (U;.,Ce,)O,

Used for This Experiment

CeO, content Porosity Lattice parameter (nm) Theoretical d_e;lsity
wt% mol% (%) Measured - Calculated (& cm3)
0 0 2.613 0.54698 0.54695 10.960
5 7.63 2.009 0.54653 0.54651 10.683
10 14.84 2.136 0.54607 0.54610 10.419
15 21.68 2.826 0.54577 0.54570 10.168
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Fig. 2. Extended view of the XRD patterns for UO, and
(U,Ce)O, (near 90 deg.).
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Fig. 3. The measured lattice parameters and literature data of
(U,Ce)0, as a function of the Ce contents.
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Fig. 4. The calculated theoretical densities of (U,Ce)O, as a
function of the Ce contents.
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Fig. 5. Measured linear thermal expansion using TMA method
for (U;yCey)O, as a function of Ce contents.
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Fig. 6. Mean coefficient of linear thermal expansion of (U,
Ce,)O, as a function of Ce contents at 1000 and 1400°C.

These results were in good agreement with the reference
data.
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Fig. 7. Relative density variation with temperature of (U,
Ce,)O, as a function of Ce contents.
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