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Effect of Dopant Addition on The Fracture Properties

of UO;—5wt% Ce0Q; Pellets
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Abstract

The effect of dopart addition on the fracture properies of UQ:-5wt®Cels pellets as
functions of waration of sintered density and  microstructure has been studied.
UDz-Bwt%Cel: pellets with the addition of dopants (Li:O, LiAlOz, CreDs, ZrOgz), of which the
range vares between 0.05 and 0.5w4%, were sirtered in Ma+7vol,%8Hz atmosphere at 1700
for d4h The Vickers hardness of additive-doped pellets were found affected not with the
vatigtion of sintered density but with each dopart amount and its character, The addition of

Li=0, Lial0z, Cra0z improved the fracture property of the UQ-5wi%Cel: pellets since the



fracture toughness(k:) of the additive-doped pellets increased as their grain sizes
increased. However, the K of Zrd:; -doped pellet increase not by the increase of grain

gze but by its character against fracture
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Table. 1. Composition of the Dopant amount in UO;—5wt¥% Ce(; base.

Kind of dopant Amount of addition (wit%)
Li:D 0.05 0.1 0.2
LiAID: 0.3 0.4 0.5
Cr:Ds 0.1 0.2 0.3
Zr0e 0.1 0.2 0.5
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Fig. 1. Yariation of sintered density for UO,—5wt% CeO, pellets with the
addition of dopant by dopant amount,
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Fig. 2. Change of Vickers hardness for UQ,—5wt% Ce(Q; pellets with the
addition of dopant by the variation of sintered density
at dopant amount{wt% ).
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Fig. 3. Yariation of Grain size for UQO;—5wi% CeO; pellets with
the addition of dopant by dopant amount,
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Fig. 4. Change of Fracture toughness for UO;—5wt% Ce(O; pellets with the
addition of dopant by the wariation of Grain size at dopant amount{wt%).
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Fig. 5. Change of Fracture surface energy for UO,—5wt% CeO; pellets
with the addition of dopant by the variation of Grain size
at dopant amount{wt% ).



Fig. 6, Crack propagation patterns of additive—doped UO;—5wt% CeO; pellets
by indentation .
{a) 0. 2wt% Li;O-doped pellet, {b) 0 3wt%Cr,O;—doped pellet,

{c) 0 3wt%LiAID,—doped pellet and {d) 0 5wt% ZrO,—doped pellet.
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