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Abstract

The compressive creep deformation behavior on simulated DUPIC fuel o spent
PWR fuel of 35000 MW d/tU was investigated at 1973K, 1873K, 1773K under hydrogen
environment and a constant stress(6.34M Pa). The creep deformation behaviors o
simulated DUPIC fuel showed increasing tendency compared with those for pure UO:
calculated by MATPRO code. It is the hight that metallic precipitates, which are
mainly distributed on grain boundaries, cause the easy movement of grain boundaries.
So, the creep deformation increases. Also, the creep activation energy o simulated
DUPIC fuel was measured to be 659.0 kJ/ mol, this is higher than the calculated result
by MATPRO code(376.9 kJ/mol). It was considered that the solid solution hardening

effect which is caused by soluble materials dissolved homogeneously in the matrix o

simulated D UPIC fuel, results in high creep activation energy.
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Table 1. Contents of fission products added in UO:
_ Oxides _ Oxides
Elements | Oxides Elements | Oxides
g/ 1000g U g/ 1000g U

Zr ZrO: 0422 Pr Pr.0s (0.131)

Mo M 00: 0.392 Nd Nd-Os 0.476

Ru RuO: 0.269 Sm Sm20s (0.101)

Pd PdO 0.187 Sr SrO 0.084

Ba BaCOs 0.218 Y Y20s 0.052

La La:0s 0.143 Rh Rh20s 0.049

Ce CeO: 0.278 Te T eO: 0.058

oxide Nd

Uo:

Uo:
DUPIC
, 1800

DUPIC
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Figure 1. Temperature dependence of steady state creep rate of pure UO: and
simulated DUPIC fuel

table 1 Mx Oy
DUPIC
- matrix . Sr, Zr, Y, La, Ce, Pr, Nd, Sm;
- : Mo, Ru, Rh, Pd, Te;
- : Ba, Zr, Nb, Mo, (Rb, Te);
2 DUPIC SEM
UO:

degree of ionic misfit
[7]. UO:

[1,6].
3 DUPIC EPMA



Figure 2. SEM image of a polished and etched surface of simulated DUPIC
fuel showing netal lic(brighet spot) and oxide(dark spot) precipitates
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F.P pt. u Zr Mo Ru Pd Sr Rh

metallic 1 38.26 124 34.14 | 1942 124 2.38 2.18 Te : 113
precipitates | 3 | 2397 | 088 | 27.92 | 4156 | 159 1.30 2.83 -

4 12.70 1.88 42.08 | 3257 2.10 294 171 Ba : 158

La : 1.15

Ce : 129

5 26.88 - 3198 | 30.13 2.28 174 2.05 Ba : 136

La : 1.15

Ce : 129

Te : 047

matrix 2 | 9833 | 0.9 0.55 Ce : 043

Figure 3. EPMA analysis result of simulated DUPIC fuel
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Figure 4. EPMA analysis result of oxides dissolved in the matrix of simulated
DUPIC fuel
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