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Effect of burnable poison addition on The Thermo—mechanical
Properties of UO2—-5wt%CeOQO. Pellets
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Abstract

The microstructural characteristic and the thermo—mechanical properties of the pellets
were evaluated and compared for UO. and UO.—5wt%CeQO, pellets doped with burnable
poisons (Bwt% and 10wt% of Gd20s, Sm20s and Dy»0z), sintered in reducing atmosphere
for 4h. The sintered density and the grain size of UO. and UO>-5wt%CeO: pellets
decreased by adding Gd.Os, Sm:0s and Dy:.0Os and the Vickers handness (Hv) of these
pellets were found not affected with density and grain size variations. The fracture
toughness (Kic) of the UO: pellets increased with Gd:0s3 and Dy.0s; adding and decreased
with 10wt% Sm20s but that of UO.—5wt%CeQ. pellets were not changed. The fracture
strength (of) of UO. and UO>—-5wt%CeO: pellets were not affected by addition of burnable
poison material and the critical thermal shock temperature difference(ATc) of the pellets
increased for UO: pellets doped with Gd203, Sm2Os and Dy»Os in the low temperature range
(80~2007C).
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Dy:0:0t HIIHE e 2Z LTIt 2AC0M 10wt%It IS [ 10.58g/cm’S Ut
EHHASD, U0 Sme0:01 HIIEAS MoE AZUZO AAS  UEFRUCH
UO,—5wt%CeO, AZRS AZLUT 10.26g/cm® 0IA=Ol, Gd:0:IF HItEol Cet
5wt% DHXlE AZUEO] 2401 AR, 10wt% HIMAIOE LEol ZI4IF 2EE U
OO, Dy,0s0] 10wt% EIIEIg AFUCE= 10.16g/cm’2 22EAD, UO,—5wt%CeOs
ol Sm20301 5wt%, 10wt% HIIEIUS [ AZUTE= 22 10.14g/cm®Dt 9.95g/cm’S
LIEFLH RACH.

Fig. 2= U0 2 UO,-5wt%CeO0l Gd203, Smo0s & Dy.0:2 22t 5wt%, 10wt%S
ZOISHOl AZE AZHQ ZHEY IAJIE LIEIH A0ICH U0, AZXC Be Z2FE 3
Dl 5.8um O|A=Ml, Gd0; HIIM [E ZHY 3J|9 Has Z2EZI LA2H,
Dy.0s 10wt% ZIIAl ZHZ0| 2.6 2 2A6UD, Sme0s HIAINE ZHIo 2A
Ot LFEFGLCH UO,-5wt%Ce0.2] 2 ZAE 3J|Jt 3.1m 0IA=0. Gdo0s, Dy.0; ¥
Sm.0:2 EIIFES e 2 B3I Hel LOUR LUA2LE, Sm0:0t 10wt% &H

tlefUs M 2EE0l 1.8umz O 2A0HALCH

(2) Jtdd =22 Ol e 22 B ¥ mielggtel Hset

Fig. 32 Burnable poison&Jt0fl & UO, ¥ UO,-5wt%Ce0, AZX2 BEgtE Lt
EbH 230ICH U0, & UO-5wt%CeO.0l Gd20s, Sm20s & Dy.03It 2+2f 5wt%, 10wt%
E HIlE AZMle Lo 242 ZFE IJ|Q 2A00E 2P0t BT Bg o
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Fig. 5= U020l Gd203, Sm20s & Dy,0sE 22t 5wt%, 10wt%E

A= (Fracture strength, of) & 2HESA S&X+  d(Critical thermal shock
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(1) U0z ¥ UO2-5Wt%CeO:0l Gd203, Smz03 & Dy.0:5

22 UO2 & UO—-5wit%CeO, ~Z M0l HioH A2 L& & Z2FE IA)|l= LdAEULCH
(2) UO2 & UO2-5wt%Ce020l Gd203, Sm20s ¥ Dy.0:5 FHOtet AZHesE AZ2LE
stet 2EE AJ|9 20T =701, HIGHA 22 U0, & UO-5wt%CeO, AZ X
=& BE(Hv)2t mMlA(Ke) 2t LIEFRIL

(3) UO20l Gd20s, Sm203 & Dy.0:E &EII&t A2Z M= &EIIoHA 22 UO: AZ et d
X8 IMUZT S UEUAD, 22 2=EH(B80 ~200T)HAM Gd03, Sm0s ¥
Dy.0:€ ZIH0Il 28 SHESH =2&X2 SIHE UEIUHAR20H, UO2-5wt%CeO:0i

Gd203, Sm:0s H Dy.03E &otet &2 M= ZFIIoHAl €2 AZ2MES Hi=xg Ildx

= oiPE BSD|ERo AN HAPWLAIYS YHOR LHMEYS.
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Fig. 2 Optical micrograph of UO, and UO.—5wt%CeO;, sintered at
1700C in H. as a function of poision(Dy.Os and Sm»0z) amount
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Fig.5. Fracture strength and Critical thermal shock temperature
difference(ATc) of burnable poison—-doped UO: pellets.
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Fig.6. Fracture strength and Critical thermal shock temperature difference
(ATc) of burnable poison—doped UO,-5wt%CeQO, pellets.
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