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Abstract

The temperature dependance of thermal expansion, thermal diffusivity and thermal
conductivity in (ThiyUy))O, (y=0.0, 0.345, 0.645) system has been measured using
dillatometer and laser flash apparatus. The thermal expansion of (ThiyU))O; linearly
increases with U mole fraction y in the measured temperature range. The thermal
conductivities of (ThoessUo.345)02 and (ThosssUoeas)O2 fuel were found to be lower than that
of ThO, or UO, fuel. The degradation of the thermal conductivity by the addition of UO; is
large at low temperatures but becomes smaller as the temperature increases. The
phonon—defect scattering might be associated with the degradation of the thermal
conductivity. The measured thermo—physical properties of (Th,U)O., system can be well
described in terms of the formation of a complete solid solution in the whole composition
range.
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00 1. The linear expansion coefficient of (Thi,Uy)O, system
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00O 2. The comparison between the measured thermal expansion coefficient and
interpolated thermal expansion coefficient of (ThiU,)O>.



3 1. Thermal expansion coefficient of Th; yU;Os expressed by third order

polynomial function

Composition Thermal expansion coefficient(Al/Ie)
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00O 3. The relative density change with temperature in (ThiU,)O,.
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00 4. The thermal diffusivity of (ThiUy)O.. The diffusivity values are normalized to those
of 95%TD.
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00 5. The thermal conductivity of (ThiUy)O,. The conductivity values are normalized to
those of 95%TD.
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OO 6. The reciprocal of thermal conductivity of (Thi4Uy)O.. The parameter A is more
dependant on the cation composition than the parameter B.
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00O 7. The thermal conductivity variation with composition at selected temperature in
(Th1yUy)O2. The thermal conductivity highly depends on the composition variation in
low temperature. However, the composition dependance is getting diminished as

temperature increase.



ooo o
g ogbob bobobob bobo boob bob 0ooob booobda

oo od

M. Kanno, S. Kokubo and H. Furuyal., J. Nucl. Sci. and Tech. 19 (1982) 956.
. D.F. Fischer, J.K. Fink, L.Leibowitz, J. Belle, J. Nucl. Mater. 118 (1983) 342

1

2

3. Y. Philipponneau, J. Nucl. Mater. 188 (1992) 194

4. K. Bakker, E.H.P. Cordfuncke, R.J.M. Konings, R.P.C. Scharm, J. Nucl. Mater. 250
(1997) 1

5. M.J.F. Notley, J.R. McEwan, Nucl. Appl. Technol. 2 (1966) 117

6. Y.S. Touloukian, R.K. Kirby, R.E. Taylor, T.Y.R. Lee, Thermal Expansion. Nonmetallic
Solids(IFI/Plenum, NewYork, 1970)

7. D.G. Martin, J. Nucl. Mater. 152 (1988) 94

8. J.K. Fink, Journal of Nuclear Materials, 279, (2000)1-18.

9. P. Srirama Murti, C.K. Mathews, J. Phys. D24 (1991) 2202

10. P.G. Lucuta, H.J. Matzke, R.A. Verrall, J. Nucl. Mater. 217 (1994) 279

11. M.Murabayashi, J. Nucl. Sci. Technol. 7 (1970) 559



	분과별 논제 및 발표자

