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Lightening of High-Strength Porcelain by Introducing Isolated Pores
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Yuichi KobayashiT, Masato InoueT, Nanako Tozawa' and Atsushi Masuda'’

Abstract Lightening of high-strength porcelain body was achieved by introducing isolated pores with the aid of
released oxygen gas from CeO, at high temperatures. Pore volume can be controlled through the addition of CeO,
powders to ceramic bodies followed by subsequent thermal decomposition. Released oxygen gas at high
temperature was trapped as small pores in body during heat-treatment from 1200 to 1350°C.

1. &

il

PER/INP R TIL, Ml CTHIT-DITT IV~ A NG A
AEBRONREHERSNTER, LL, T~V MR R
ITEDERLITLEFLLTWed, EBEHERD, Tz, 1B
PWEME ANDEELLTHTT, TREVIEEDbNSAE
HEREABRASN, ~ T —ORTHEOZVWEHRTH-
Too SITENDAT UV A AR EH A T2 00 H o703,
TR TRWIEIIT /L~ AR REN 2L, R&R5AL
Tpo TV, BEfREdRID, AT, AT REL Y, R —
AR —NEOBE R A RAE A SND LR TEN,
ez Ippt SR BRI IE MR R IIBEEE N I
77

1985 4E, REERERHH DA TR T 30% DT /LT kL
T CEBRLTHEBRL, Bl TREZRENICE DT
ERER RSB R SN, 2EOFKROFE, REE, 4
HEEZRE CEHEINLIONT o722,

SCERRM A 1T X5 1985 4F (BEFD 62 4F) DFRAIC LA,
Mt ea il e 2% GRL A C R ER SR 2 & ©) L2 P
30,000 FEDAIE/INHEEEE TIEEA L RS TV b7
28, B2 W TEL RIS INL, 2003 4F (PR 154 ) m3Efe
FAETIX 9231 1 (30.1%) DFAL TEEA S LD ETITEM
Lz, 2005 EFEIZ 3BT A R EE OFEICIAUE, AT/
R DKIT0% Cra iR ERLAS ST 3R LR B S T
BY, ifbian £ I3 m mERs D% R ITBE Th D,

—7F, FBELTHERT D7 AIT (ELLIT -7 3T
THDHN, ZETITHICT I FERT) OBERE DT,
ZOUNNEDS 30masshFE E DIRLIEAR DR 1L 2.8g-cm ™
iz DY, —ROBEER OV E 2.4g cm > ITHERL TR
BRBEOTEBOBRENMEML, FRGEARIEREL TR
FAEND ETORIFINT 2o TD, BLBEES 2 2R B T
EUTHE R 921213, M RE OB I 2 DL 5hE
BUBBETHD, JEEDEERY, EEFRRT A0
HNEDEMHBDORIN G225, ZDTe, BEMERL, #g
BT, Lvb @R E RO ESEEL N5, Y

BEALDEDITIE, FRTATAITORAEEHST,
R4 E OFE AT S5, [IALEBEANTEEOFEN R
FHENTWD, BH DL, TAIT IR T 7 k7

T BT T LR (R )
Tt BRIVET I R=—)ITR

PRLAL, BREER L BICERIE ORI T8I
B L CNB5), £ TR — LT R % R
AL, —BOEE(ITHLEIILTWEY, LiL, TV
TR TR AR TRR CIAME 45720 BAUF IRICHIER
Bhd, —F, TAIFTOUINEE 5%, kA
o B FE DR T YA T A M H - B S8 C i
(L ERE FE (e I GER S AZ LN AEE THHZELBEIC
WELEDS, ZOFETIIEEL 2.55g cm™ FTEITD
ORRFTHoTz, AFFE T, SOITRE(LEZRDT2D,
TNRF % 15% IR COVANNT A N H SV 7o E i
(bTESR 3 M S IR B IC R R T 3 AL BV Y
L CeQ,(EVT) ZRLAL TRILZEATLHIEITONT
WLz, Z Ok Rih bhs aase i I 72 AL A EA
FTAZLITRYIL, BEEZ 2.1 g em P ETFIFHIENTET-
DTHETD,

2. B B

2.1. JFB

HAVERBFELCERR L. =2 —Y—F R FY
CEERLL, BREREELTC, BALTE RE OB SR
M CcHBHIERER SSIS0 &AL, AR L T, Y
BB um LLF ORI+ AEEFER L. 7IFE,
AL () Boa—y—& 7V 3F ALM44 CES57RL 728
B 2pm OATUE L, DIBBEIZT T EMES) R
7.

2.2. FEHAR

BBV C, TAIFEELE Lo bR O R ABL S
BN 15 masshLA T, T/AIFELAEDS 10— 20massh DR
TIVAMISARDMT L, 200MPa LA O iiT 5 ERNES
nNaZenbholz. KFETIE, BEAEREELY 6 22D
14masshE CTELSYE, BEOHENEMZ D7-DIT VI
WINE% 15masshZEEL, RiiHFEIRE AT E FIResd
Bz 1AV Ltk Bk Ol & & AT 40 mass% & EH
EL. ARIIINODNRT U AND 30*"40mass%i_'(“(7)
a7, FBE S 5T T00ef &L, 7/AIFHRvh
2d0 12 FFE S PR & 51T o 72, B BAERE 32 1 m D
{ZBL TS T ANA—TVRIZIDKSHE 22 mass%ET



84

B TIRKFH A BRI ZEFTT 7S

WK U7z, RBFIE L CRYT ZUVERT =7 D-305
(FRURAER)) &2 1—2mLINZ TAKSTHT 30 mass% DIEHE
FVERLL, BEHEER 250 1 m OFF CHRAOBOUEERE 7%
M= U7z, BEZEfiia D, 5X 10X 70mm O FEk et F
EERALBI L. TR O%, R ORmE D F—F
A7 THEWJ/IZLZ. RKFHKOEKIFICEVERE IS
1000°CF T 3.5 T, 1000°CEL_ETIdfE4y 2.5°CCH-
BL, FrEDRET 1 RERIRFFLIZ%, IFNEn LT,

2-3 WEFHE

R EESS AN, 1 DU 2R 4 A I S (B L
Al : SA-CP3L) IZXVHIEL 7=, MEBERBIVREITER
LRIIARTEIICIAT I AT ZETREL. BaRkig
DT IR, BERERTRLA — NI B ERL, A3
30mm DOFEHTRIELZ. 723, AL Tl LI-EF0
R RHE A L0, BB OFATESA+45T, g
Fs JIE— 12> CORWHREMEDRS D . T A IET
Bl BR A L Fn— VL ORNCHEE 60, JES 3mm 0= L
WAEA THRIELZ? , FTEATEEITR 10 MPa/sec T
bHol,

3. fERLEL

3.1 EYFTDOWEESE

Ce IHEIR CIIAM DAL BNEETHHN, HIE T
B2 ~EELT B, DR, L TORITHESTH$
BT T 5, BHS BB RE B BRSOl
BRI v TSN CRIALBB AT AL HIf S
B

X
=0
52

CeO, — CeO, ., +

KL, BV THREFTEOIRE T 1R EGLE L =X
DOE R ERY, 1000°0CLL F CIlIgEASEBE LY
IRSZRVDY, 1000°CUL_ E CITBE L EH IR~ I &R
DBIESIT, 1300°COE EJAT 0.383%& 720 A8, 1
gD CeO, MOIEAETARIRDOIETEH 6D HAFENT 15.4cm?
WY S5, WINE1BICE> TAERTABRBEN LS TRIL
RIS L, BMOBEL 2.6gemP LU TEHETAL, £

HOOEFM e LB HEhS g/g sample

0.383%(15.4cc) —>

0.313%(11.8cc)

S

« 030 0.003
. 0.338%(14.0cc),
2 025F
=
s
g 020f 0.002
= 015

0.10 0.001

_ 0.101%(3.6cc)
0.05 §
0.046%(1.5¢c)
0.00 Eoriiiiiiiiiiinns, L L

1000 1100 1200

Temperature / °C

1300

Fig.1.Thermal gravimetric analysis of CeO2 powders
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Fig.2. Densification curves of bodies milled for 6hr.
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Fig.3. Bulk density and apparent porosity of H12
bodies heat-treated at 1300 and 1350°C.
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Fig.4. Bulk density and apparent porosity of H14
bodies heat-treated at 1300 and 1350°C.
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Fig.5. Effect of CeO2 addition on porosity

of heat-treated bodies.
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Fig.7. Photographs of CeO,-doped bodies
H14 heat-treated at 1300°C.
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