Journal of the Korean Ceramic Society
Vol. 41, No. 11, pp. 797~803, 2004.

olo|32atE o|28t
HER'. ojd - ZAY -
SHEAAE A4 vl
20043 4Y 19 HEy

UO,+5 wt% Ce02

deENo &

Ut - 0]y
3917} 2 Bl

A=y

20043 109 1€ <=9

Sintering Properties of UO,+5 wt% CeO, Compacts Using Microwave

Chang-Young Joung,Jr Su-Cheol Lee, Si-Hyung Kim, Han-Soo Kim, and Young-Woo Lee

Advanced Nuclear Fuel Department, Korea Atomic Energy Research Institute, Daejeon 305-600, Korea
(Received April 1, 2004; Accepted October 1, 2004)

N

vpol 223t 7FEFRE o] &S] wolAE s} AR WE SiCY MO,
M e LIEY AFAEE 28I UOHS wi% CeO, AAA Y gt islad 488

S A7) 77t 2FE MO, £ BUsLE v

2

=

TEA

a5

AEef digh HEAHS FAAL, o] A

Yk, 223 vl Az
Sk plolamst At mhE MO, RS WEewE

}

QA Fob webd 45 FAGO, YA T2 nasl9Ae) SIS MO, ARV} nhel Az stsl wgE
& Aol wetA Watddth vlolzsie] oJstel 2AE 1AM UEE A7) 2o FAT RACE AAW LAY

YR % 2% T.
A9 715E

D. Witk 2R rlAzE e

A71zlA Azl 242Hd Hgte vloja e o) Axd &
=7} g%l‘,*ﬁ,oli’iﬂbh H7#A4Y 271e 2A ekt

ABSTRACT

The heat generation tests of SiC and MO, samples by use of a microwave heating system were carried out and UO,+5 wt% CeO,
pellets were sintered in a microwave furnace in an oxidizing atmosphere, by taking into account the characteristics of the microwave
heating obtained from the heat generation tests. The characteristics of pellets sintered in a microwave furnace were analysed and
compared with those of the pellets sintered in a conventional electrical furnace. The temperature of MO, pellets with microwave
heating increased quickly with input power and the variation of output power depended on the reaction characteristics of SiC and MO,
with microwave. The sintered density of UO+5 wt% CeO, pellets sintered in the microwave furnace was lower about 2% T.D. than
that of the pellets sintered in an electrical furnace with sintering parameters. The microstructure of pellets sintered in microwave
furnace has a broader pore distribution but has a larger grain size than that of the pellets sintered in the electrical furnace.
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Fig. 1. Configuration of multi-mode cavity used in microwave
heating.
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Fig. 2. Configuration of thermocouple used in microwave
furnace.

Az 718 BEARE rlola 2} ddnt-go] 3
3 fREAe] AL vl EFuv IAE AHEE
ot BR7FEA 7FEE7ke] 2EAo7t £o]stal mlo]
Azsgel wgAo] £ SiC 2 MO, 2Z4AE AFR-3I
ot 23 AlRe 2EEA e Fig 29 e Fx9 C
type DAUE AHE3IATH LE5H F 7|H o] A H
T AU HF L wola2RE Adsr] A BB
dgos BEFPT, o] HEwe 9vde Aks 2 5
ARG B E AT § AEF °HE~UM BRI

2 S5t vlolags 7tE B A APl 2174

10mme2] MO, &ZA &7 4 mme] :r’-‘:'é% B3, 94
o HEE 2 Soll AUt AT 22 &4 }93«‘:}.

nlolZ 2R ERAS A F5Eo Wk 7t
d 228 #4E 4 9= PTCR(Process Temperature
Control Ring)2 Algslsdc) rle]lzZ 8 Z o)A PTCRE
22T F FHEEE FHNL, AVIRNAM Y 2F
Z2a wet PTCRE &6t I F5HE27H A
H2LEE s A3 mlo|lagaR o] AJHXL7E 10°C
A YEpew, o] 2EAE BASt AAZE I
gt

2.2 BotE|

AFor AHE-E UO, £2-2 IDR(Integrated Dry Route)
70l o8l AlzE ELRA O/U B7}F 2.130]3, HFe
FadA 2719 v EAHL 27 224 umek 2.27 mY/go)
t}. o] %?zt‘ @iﬂ“‘E( ur density)2} U= (tap density)
=7F vtk pu0,o] thAl 222 A}
2% CeO, %”E-S— Aldrich X} AEo 2 FFYA 77



tlo|IR IS o83 U045 wi% CeO, ABHS] 22454 799

7} 6.66 |.Lm°]31, FEE 99.9%0tF. UO+5 wt%h CeO, &
FETe U0, CeO, L2 5wi% IA7Fsle] wurbula
mixer2# 24| 7+E<QF E3E thE, 9E5E olERAE
A 2w7 2E T 1087 iEse e 103 ¥hE-E

of 2EAE ST

23 Wd gl A ME
nlo] A2 39} ZAKirradiation)o] wE YA AFA
S O3 22 F 7EA wyge R FYHA WA
AEE 93] UO+5 wt% CeO, EFFLL A7 100 mm
A3 AFAZ A3 3, 1700°CAAM Hy+93 vol%
N, s B9712 4L435t MO, £2A A& A
stk MO, A1F9 U3 A9 SiC AIZE £
CO, #9171014 mlolaz vt AT AlgA| A e
YA S FEEINT 244 L VOS5 wi% CeO, &
D2 HE oF 4g9] BZL zinc stearate’t EXE F
ol AU &, FLZULEN 200~400 MPa2] LHo
2 AFeAth U045 wit% CeO, AP A 2] H7Ax Zo)
= Z7b 10 mm®} 8 mmol™, AP LT E 6.0~6.5 glem’©]
Atk AYPAE vlo|mazs AA R BE7MERA(SIC) A
Hol f1x]3 =7k AYsta AZWNFUIEEE, &F
2= 2 AFAAZhe wEt AF3AT CO, 971004
5~20°C/min®] 7FEEE2 1200~1500°CS] &%=74A 7+g
stod 1~4A)17HE2t Ahet A A v, Ha+93 vol% N, 34
4 971N A Y 222 INTEST #
datdtt. wlolaR2n Ad 2} 7)£9 HIIR0A Az
B aAA B4E M2 W] Ha U BT
ARSI, e 2o R FYE og AF3GY &
AA Y dxe A s SFBAT, 2FAE Aol
weko 2 Adstel ddA duAg AE FujAAS AR

o g not

(o]
e wEe) /3% 24P 232 BAS 22AY
NFEIE A s 22AY vHoRRE ¥

AR 73y FAE AdEste] AV EN T H
AL 2Hsgen, o] HolEE Salykov WEYoz B
Aste 71ge] BXE 7T H4EAY 7)< linear
intercept H L E FA 3T

slolsizst Al wte NS WESHS U5
'?’]3HA‘1 H,JZ_7]’C§ZH—§- /\}-%—‘S‘]—X] e_g;% 7}_%7] l’Hoﬂ 7}_0:]_6_]_

3174 e MO, ANR(160 9F A Ty, vlo]a Rt
AFAAHA-3kW)yE HFE 3t A7 el o

o] W3l Fig. 3o “epiich 712 2719 &
ol 7hliA= vlolaza YA FHo] Frighe] wala
FEHA AL, A7l ARl wEt 2=

Material : MO, pellet (160 g) /”_'L//

Temperature (C)

Time (min.)

Fig. 3. Variation of temperature profiles as a function of time
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Fig. 4. Temperature profiles vs. time of MO, pellets with
sample weights during microwave irradiation.
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Fig. 5. Variation of output power of incident wave and reflected
wave depending on input power for different samples.
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6. Variation of temperature profiles as a function of time

for UOy+5 wt% CeO, compacts during microwave
irradiation with : (a) heating rate and (b) dwelled time.
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