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Preparation of Dense Cordierite Ceramics by Thermal Reaction
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Yuichi Kobayashi*, Hirofumi Isoyama** and Seiji Izuhara***

Abstract

In order to develop dense cordierite ceramics, the effect of particle size on the thermal reaction and

sintering characteristics was investigated using kaolinite, talc and alumina as starting materials. Particle size of
kaolinite and alumina has large influences on the thermal reaction and sintering of cordierite. Using elutriated
kaolin and talc, and boehmite sol, cordierite sinters with relative density higher than 97% were obtained by

heat-treatment at 1300 -1400°C.

1. ¥

[l

) A MEENRREE L FOS < OEBERRIT,
EVWEBERRRERT Z e Bmbh T3 Y, iTha
-a—F 4 T4 F(MgeAlsSis01)iL 12X 106/ 'CFEE
DORRD TRWVEFZRIREEZH LT\ 5, TEMIZITZ L
7 MgsSis010(0H)2 7 4V ¥ AlSi206(0H)2, EA
SiO2, 7/ F AlbOsE 2 MAGHLETCESEL, @IET
INEERE L CRRELE LD, T b DB AR LH
LEFLTELNEZI—F 4T bET I v 7 R,
PEE LA R AR R, BEhEHET R L RARBE R L L
TIRAERTWS 2, filfiifafk e LToET I v 7 R
R FRRE AR IS 2 7-DICRILEETeZ & NHSE
T, AL LTHASATWS, —F, SEOBEIC
HahbbT, BERERE & SRR 2 RES TV
W2, BAVFA PRFAT R EORKRFERZFER L TR
Bha—F =74 MEREKREED Z LIXRET, £7L
BERELTOIGHAMBIZLEALETH S,

AFREE, 0.1pm ELF ORI FKEE b~ 7 R U 2%
AL, REBHMEOEWHRIT I AU T4 FERIGE
BCEERI—F A4 PRBONDZEREL
729, FJHBIFTH 5 Mg(OH)2 28 800°CLL T DIEIR
TAHAV UM ERIGT DI L, BUSIC L > TERT
BHIEREWHE T 850—900°C TOREMETRENZ X - THEN
TEEREMEAETRT 2L, 900°C TIIELRERBRMETH D
u-I—7 4T A4 MDBHHL, 1000CLLET
-cordierite |ZEsB T A 2 L EAREL TV D,

ARFFEIE, Mg 2ETEE & L CHEBRMEDR S
NI EFERL, A4V FA4 N EDORINNZE » TEER
—F 4T A MNERAEBDLZLEBRIE Lz, BIERY
TIE, 1pm UTICOEBR LB FIAY F A
FBELOANV I EFERALT, BB Ra—T 474 MNE
RENELND Z L &WE Lz, ABTIE, AR ER—
DOEREFERAL, FA 7204 FA4 bORTRENEER
PRSI RIETEEIZ OV TRET L7,

*  EBATERFIZHCHALLER (@)
w  ®vFT77 /)t (L)
ook AR ESE @EFT)

2. £ B

ThA)EBRBILHEREED Y RVEMED A —X
NZ U TFESIAY > (Australia, Green Bush) %
Lz, A ) VERIZHYEDAEEEZELOTTFOR—
VI NVEEREEITY, BN 1pm LT, bum LT &2
DE51Z, KPTEHERMMBE LK, 1742k
D YERESEE L CRR L= (BI# GB1, GBS LFE9), #iI
ESHRIERRE% Figl o577, 5565 02um T
DIBIRLTF 1T BB 72\, fkiE DOFEIRRIL, £
R 0.37Tum, 1.0um Tho T, X BEIPTHEIE DR,
HFYFA NUSNOFESEBIXEEINT, ¥FVFA b
ELTOMEREV, % X BRICL B LESTOBE

(Tablel), 7AHAVBLOT ALY HEBRICMOER
BB O, a—FT 4 =7 FOFABITITHEL T
W5, ZERETFEKSE (TEM) 88k, o
ZV IR F I AV T4 FTHD T ENHER
NnTn3,

TR (hE, %) 27Ky T 168
BRI L7, b F VA bOBEEFEE, 1pm L
F, bum LAFIZEBEBE L7 (LI% T1, T5 L5E7).
R LU-MERERE UBTIRE T 10 SEAKFICHB L.
SEHRIRIZFNFN 051y m, 1.8 u m Toh o7, Tablel
DAL S, T B VLTV H Y HEBEHEDOR
IO TLRNZ BN D, —F, BREETH
BRY FRR—AMDEDTIAIF (2T F L) DREA
NRDHLNDZHOD, FEE LTOT VI TG DBELE
BERET 5 LI Lo TREMR{EERRIZT=—F
4 TTA N OEBERIC—E ST, TEM BIE2D0HR,
BT IIRIRBRLF CTHD Z B o7,

TNAIFLELT, FRIEFETEHT VI T AES-12
BIWALM44 (27 & b EHRFRITZENLEN 0.3
pm, 2um), AELZETE (BF) 87T IF Y0 A-520
(10~20nm O~N—=A ) ZFEMRLE.

INGDEREa—FT s =T A NERMEKICFEEL
=%, K CRBERZBE L2 oo iREae Lz, i
#1Z 98 MPa MEH THEHEK 16mm, E I 2mm O
AR —SNERE Lz, ERFICLY, KRFEIR
ET 1R Lz,

BESTIL, EOLEEESAAIEERE (BERUE

15



16

FMTERFREEITUIERTFZEHE, £8 %5, 2006 4, No.8

FTél : SA-CP3L) 12X W IE Lz, BERR#E DRSS
HEEMEM R XBREIERBICLY, 77774 bE)
s A—4—TCHA{LZ CuKaffEZEHAL, 40k
V-100mA, EZEHEE 4° /min THEIE L%, EEMEOY
— 7 BREEXRTHR Y (R LZERREHER Lz, BT
TN AT ZBIC X BEERIEIC L0 L7, IUHE
FIIBSLERTHROMAROER.LEHE L TR, Sifs
FEOBBEIEERETEMKSE (SEM: AARETH
JSM-5310) 12k V&L L,

100

o) o«
=3 S

'S
S

Cumulative percent / %

o]
(=3

100 -
Kaolinite
80 |
NS | <lum
El 0.37um
g 60 - V\
= <Sum
Z 1.0um
S0 -
2
5
Q
20
0 N TR
0.1 0.2 0.5 1 2 345 10

Particle size/ pm

Fig.1 Particle size distribution of prepared starting materials.

Table 1 Chemical composition of prepared starting materials

GBl GB35 | T-1 T-5
SiO, | 45.68 46.46| 61.32 61.97
AlL,O; | 3836 3839 191 0.49
Fe,O; | 051 0.52) 0.05 0.05
TiO, 0.01 0.01f 0.01 0.01
CaO 0.05 0.01| 0.02 0.04
MgO | 0.27 0.23|30.26 31.73
K,0 0.01 0.01| 0.01 0.01
Na,0O | 0.01 0.01| 0.05 0.04
Ig. loss| 14.86 14.33| 5.92 521
Total | 99.76 99.97| 99.55 99.57

Mass%
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Fig2. Effect of Particle size of starting materials
on sintering characteristics of specimens.
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Fig.3. Powder X-ray diffraction patterns of heat-
treated specimen T1-GB1. Corundum
having mean particle size of 0.3um was
used as alumina materials.
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Fig.4. Effect of type of alumina on sintering
characteristics of mixtures with talc and
kaolinite.
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FlIg.5. Phase changes of heat-treated specimens.
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FlIg.6 SEM images of specimens heat-treated at 1350°C
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FIg.7. Thermal expansion curve of specimen T1-
GB1- A-sol, sintered at 1400°C for 1 h.
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