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Abstract

UZe and UCe-5witteCele pellets sintered in He atmosphere at 17007
for 4h were compared in regard  with  the crack intiaticn  and
propagaticn and  the  mechanical property  upen thermally  shocked
specimens at wancus guenching temperature differencelAT: 200140

0%). Both of two specimens showed that the crack initiation and the



fracture by themnal shock damage startted at AT=4030 and AT=1200 condition respectively.
The mechanical proremyiHy, Ke G) of UG pellets increased from AT=8030 and UCe

pellets were cbserved higher than UCs—SwticCels pellets in terms of therma shocok

resistance.

(Pellet Cladding Interaction, PCIDF S2HE A
of zircaloy cladding, SCCle| &ele 2 =Z35H EICH[1~3] 0|2{& E=s0| o

B AEhE Helmol Mol wat HelzEel Mol HeEr

>
EY
[l
)
=
[wx]
v ]
)
]
=
]
i
]
|
Q
m
(]
e
—
]

MElE S oA 2 EMY DAHE BHs 25AHM olet 2 AZEH 2| mimel
o, Es], UGy Hﬂ% HuBE AR £8 Z2HA| EEHEE2L K ={0117x285%
10T+ 214510 (T+273WimTIZ ol F e Z4E LENZ| m 2o
AHH e HF: Z4E 2 m=5oo| | 2l A3Me %—;F FH 22720z & 254
2 2MSHA| =ICt ojgiEt 45 nEe| F AR M YESH0| BESD, A

|'I:|
I
=
Il
rr
re
oA
aja
4
=
1A
oo
ab
=2

HAZE ALRSI7| SlaiAlS Hod
2

=1
=0 CHEt 912} Mgeojof g Zio|Ch
=

AT ME HEHE S BRI UGy &BH2F UG, &BAM PuC.2t 2 =2| &
StEel YEH0| FAE CeCrS E7HOISHM AZE Ro| =8 oz 4AZHe €5
HEE ZABIZALE Uy 3 UCrbut%CeCy 2ZHE 22 =AM E5HE dA
gt =, Zt aZH 2| 45, il OREHWX|E FH50, oEel EE 3 "elE



2 Mgy
(1) AEH=

IDR UC, 221} attriticn miltH A 2442 IDR U, Swt3Cel, 2SS A28
o2 217} 498 3ton fontE AESE, 1700TUIAM 4AIZE SOt NpT%H, 297
2 AASIGCE UGy ¥ UCSwt%CeCy ABAH S| EHUE FE0| 2o en,
ZEZb a8 4%T.D. , 965%TD. O|9iCt €54 S4AE &H357| fsh = ﬁ%‘iﬂ%
SH 2mmel diskEE| 2 HCHSiE o, AbDs cement® ARSI 2mm Sl
AlCs dummy pelet2 disk SO HEAZeZA Home| dedHs #5504
3l CHs).

2 454 oY

rr

ALCs dummy  pelletd] MEEl AdEH diskE  stainless w2 DESHM
Thermal shock& 20| &elstn, 2tE2S= 200 ~ 1400T 74X 20T 2HE==2
SIHCE 2 2E 220 A 3022 FXIF water bathtll B A CH, 2HEA|
MEEXE g5 =2 ZIAHIQ Arg ARESIGCH
(3 54 Ro| 2HEH

=SHYE AEE mountingdt F, 458 SH3G D, Z2EHAM SHEA et disk

£ & 3S1CH Miero hardness testerE 023504
50gel stEeR 15 &0t RX| 3t d7l ¢t=e| Zo|E FH5 T8 MESY
AT AolE 2EH37| 95 SRS 1mm 2HEE £
47 wWe 2 105 &FSiECt TOf2|glaiFracture toughenessiZ2E Indertation
Crack Length®HE HE3519 204, Micre hardness tester2 1kg2| SF=0A 15%

&0 FRIF] M7l gt=e| 2ol 2a2t wE 20208 55 SEHF M O AlfeE
Al &5t
Kic (MPam™) = 0.16% Hv X a"?x (cfa)
v H[FA AEZE a ¢=22ole] g o mE2ole| B
ofp| =M ol XA i CFE AllEleE AlasigEnt
G WM =0 - ¥I% Ke?




(v EASH|, Ke: ofn| glddgt, E:EE

3 & U jE
(1) 4&5HY ME Fge| My gl Mo}
Fig. 12 Uy 2ZH|LHol| 252 2=AHATIH| matA 7o M4 2 Muls= &

m

HE Zio|Ch AT=200 HlAMe 70| MAMEX] i AT=400Y [HFEE =8|

440 AR GEH, o] e g R RHUM AN S4HEHSZE HujEH:s
et S LEILQICL AT=500g s mEo| Fe| ZHoA AREY Z4E Sots
Fonf, EF EHAl o27Hel THo| HY £ =etEle

Z|GICH AT=800 OlAMeE ®F
tlAtete] PEO| BEEGEM, EHAM ARRE ZE0| HFE M2} MyEHY SHE5e
2 FEEE 2 5 UCE AT=1000 MMz AlE HH0| D|AM S 7g0] Hd=E9in,
AT=1200 olate] =AHUME S48 I5H3e = ¢l

b T =Hgien], A4T=1400 oAM= AlEL| T2 7HFig.

Fio 25 UCy-5wt%Cely M2 EEZ 2ZAHATION TetAd Zgol Ay 2
HMulole EefE LERH ZH0|CH AT=200 OlM 2E OlME 2Eol Ma= 2] AR 3
Fon{, AT=400 KMz DEo| =2 EEH =W SHE
Sl AT=800, 800 OlMe= HFE &btskhe tAkate| FEo
T=1000 MlAME DMSE TEe| d4nt Alge| mzzt ®g =7 AIEGon], 4
T=1200, 1400 OAME AlEe| ThE|Z}iFig. 3l YHGHCH AHA e ZE My
Mils YAl fFe| 2Ho| =2ohs oS0} S4 225 U=SHo| I
ofs LEIL=H|[E], UCs 2 UCy-bwitteCely ATH|S| d5H 2TAHATIH 26
At wE dy L Ho geie] pEE 5o 2538 S2=A4ATP S8 &
go| dynt Jutzt &L dojLio], UD, 20H UOH SwikCeCrE E7Iet 224
7 2520l Oof #HokEe 2 4 QUSACh
2 2EHo| WE 7AHA SHe| HE

Fig. 4= UCy 2t UCr-5wt%Cely 28M 2| X 2AHATIH THE 4 =Zt2
HE S LIEH ZH0ICH UG, 2BH0IAM AT=500 7Xle = gel Aol7l g2 gle
L, AT=800 ol&ol M= ATgtol AELE A=gs B7IEE 2 5 AYCh Iy
UCs-Sut%Cely 22H|2| HFT 4T=800 VX|l= H=Fto| Hel HE 5| geu), 4

IH



T=1000 ditfs A=Zol 25|24 24520, 0|22 AT=100 25 d53Ho WE AlH
o| o7t FYEE Aoz 2olA OMTFE0| FHo| 2EHN 17| HEe=Z ALZEICH
J2| 1 AT=1200, 1400 =HUAME UG ¥ Uy 5wttCel, A8 25 AlHS| TjZ 2
A=Etel £Fo| =7h=35ig0t

Fip 5= €252 2TAHATIO e ~ZA e miz(glAMgte] HalE Liepd Zolch
UCy ABHMAM dT=400 24X HE2L He| glalDn, AT=600, 800g W E21317|
AES0] AT=1000 oM =45 E7F6l=t, olde €54 SEAH4ATH IE 45
el WHatet bl=xe 22 LER Ho =M, ES5ZH0 2Bl IDR UGy AZH| &AM
HHE OM TPHol, mgMee| S3HEE =SHAIF 28 25 U X E EHAIZICEMN
mdo| FHME X A|IZlE OM oE ZbEHmicrocrack tocugheningl[ 1015 S EH24
AlF HUiEHeZ =2 alpelMdEtE LEIWE e 2 ALZEIC} §HE UDs-SwiseCely
AAH 2| ALUAME AT=00 JE UC, 28H2F Hlxd mofz/elsdgie LECHL
AT=500 FE= UG, 2ZH|0f| Hls we g2 HEMNSH, 4T=1000 tlME A4
2l = 0|Ml 7ol el OlM 7 Zt=Elmicrocrack toughening) 2 IR €140
Rt EZ157 = BRI, AlES| miD| 2t AREH YAl Be ZHE UEWSICHL 28Tt
OFE2I X2 AT=1200, 1400 =HOME UCe & UCy5wt%Cel, ABH DF A
He| uj2|7t FEEo oo elMgie] S0l =2k=3ch

Fig. 62 954 STAAT)H| OE AZA| el niz| ZHHIX[(GIgLel HEE LiE]
W ZOICh AZH L] LD EHAAX|GIgLel HEls ool dgie] HEe 22 422
LIEFLHS =0, Uy, &~ZHE AT=600, 8002 ) k2t SZIS{CIZF 4T=1000 OlA
=45 B218¥ D, UDrSwtinCely 2AH 2| S AT=800 Xz UGy 23H2

=Tl ZE UIEICE?E, AT=1000 ollA 2F2F S215190). 4=, T2 el Mgt of &
IR 2 AT=1200, 1400 =ANME U ¥ UCeSwtieCele AHH D5 AlHS|
rlEE o S50l =7k F#Ch

=]
B
M

=

4 8 =
1700GOA 4AIZE S92 NeA7%H, 22|72 AEst UTe2t UC-Hwt%%Cels 2
HHE 200~1400T 2| B2 HoM S5 A

-
11 UCe 2} UC-SwisCels ~TH| D= AT=4002 =HHMEBE ZHo| MM=g



on{ AT=800 A= =2 &cksk= FE0|, AT=1000 MlA= A|E ®AH| O/M =&
TEO| MMEG D, UOSwtsCely 2ZHZt G520 Mmooz of Fodslgch

2 HEZH 2EAHATIH mE s, Dizely, o EHMu X 52 S43e Ul &
AL AT=000 Olate] ZAUM MUHOR F2 ZS LEMHON, AT=10000A
FAS Sukel B2t BEEYUCH UOrSwtsCel, 2BHE AT=60 olde] =

= s = T AAA
4 UG #HY 2 I =5 HoiEe| g ¥ o4 2 TE OlXs €54 ASd
B S0 thet ¢t o2 2

Acknowledgement
2 e Dfst7lmtol YRR Alele] Yztoz SuEHYS

Reference

1] ¥ Mishima et al, Trans. Am. Mucl. Sococ., 20, (1975) 222,

2] 0D Lanning, Mucl. Technol., 56, (1982 565,

[3] AD Appelhans et al., NUREG/CR-1425_, (1980).

[4] MATPRC-VCA, TREE-NURGE-1005., (1974].

[B] 2 A 5, fl=2HAEEE 9B F=hgeslaws =28, p2e7, etetisn,
1998, 10, 30 - 31.

[B] M. .Cguma, J. Mucl. Mater., 127, (1985]) &7.

7] BRLawn and E.R.Fuller, J. Mater. Sci., 10, (1975) 2016-2024.

[B] P.5Maiva, J. Mucl. Mater,, 40 (1571) 57.

@] WD Kingery, J. Am. Ceram. Scc., 38, (1955 3.

[10] FF.Lange, Phics. Mag., 22, (1970) 983-992.



{a)

(b)

(d) &

Fip.1. Influence of thermal shoek temperature difference( AT)
on crack patterns of UD: pellets at varipus AT,




{a) A T=400, (b) 4T=600, {c) AT=B00 and (d).4T=1000.

Fip. 2. nfluence of thermal shock temperature differencel A4 T)

on crack pattems of UD:-5wi% CeD: pellets at varipus AT.



Fip. 3. nfluence of thermal shock temperature differencel A4T)

on crack patterns of UD: and UD:-5wit CeD: pellets

at AT=1400. (a)UD: (BJUD:-5wi% CeD:
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Fig. 6. Change in fracture surface energy of UO, and UO,-5wt%
CeO, pellets subjected to thermal shock at various A T
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