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ABSTRACT

Cordierite ceramics were fabricated via a reaction sintering process using ceramics-filled polysiloxane as a precursor for cordierite
ceramics. In this study, the effects of the additive composition, additive content, and sintering temperature on the sintered density and
compressive sirength of cordierite ceramics have been investigated.

The sintered densities of reaction-sintered cordierite ceramics containing TiO% as an additive were insensitive to the additive
composition, additive content, and sintering temperature and ranged from 1.92 g/cm’ to 2.06 g/em’. In contrast, the cordierite ceramics
containing Y,0; showed a maximal density of 2.21 g/cm3 at 5 wt% addition and at a sintering temperature of 1400°C. The
compressive strength of cordierite ceramics showed the same tendency with the density. Typical compressive strength of cordierite
ceramics containing 5 wi% Y,0O; as a sintering additive and sintered at 1400°C was ~480 MPa.

Key words : Cordierite, Reaction sintering, Densification, Compressive strength

1M £
FrjojetolE At ies IRGAFTE @] ool €
A g H&Ade] Hojux, fads7r VL, 5t

Hog bYstEA WEt b Aol Thge A
go] o] FolAL gl Amolth e A WA
WolA s slUY P2l Hulgaz solx gov), o
sjol = Wshe, ek, Wae, A48z )%, 4713
A, FoA, AGE Te We), Fxuw @ A%

F5A Sors 99 AeER g

FrojZtol E= 1460°CollM ETfo]Ee} oz nighA|
£-§(incongruent meltingyS &PV £ 24ew WS 7}
Az Q) FrjojetolE =49 f7] BTL ARSI
At o] 2 AAA ARSI dojut o] o
A Ho] st} ol e BdL zkw kY Ajojglo|E
o] AFLE7F YT oW Frjojeto]E Ao] EH AT
7} =& Bglo|E g} T A o] E(forsterite) A2 E3 5

TCOrresponding author : Young-Wook Kim
E-mail : ywkim@uos.ac.kr
Tel : +82-2-2210-2760 Fax: +82-2-2215-5863

-230-

H1
N

o
)
an

T

o:l ] 17/%»9‘1\34_ =
A Frjojzio| & o] FAo] e EAHE zh gt
FrjejetelBe] 4 WL sl duiA glow,
53 b 2EE BEL 548 A7) S5t A
dodgon Y 249" 9 2P Sl 1
AT FAHe Ad9rA O F aluminum nitrate(AIINO;);-

9H,0), magnesium nitrate(Mg(NO;),-9H,0) = FZo|=
HAZTHSIONE YHEZE ARESIY AHAE 3 7ishe] =y
olglolEZ e, AL & YFAo|ES Y8
2 Aga S 2A89Ee 4l 749 3 (kaolin)
2 MgCO;E JEZE AR 1300°C ©)4e] 2%0lM =
tlejol 28 gt

Hzdle Zedsds 248 E 4R AMSE
saAyes tgd AvojdelEg Axshs B}
Qb B Agede FEjdsdd 243 2T
(ALOyE B Ze 2 7tste, uhdad FHo= vn

30 L,

O = o
A e exoh ge WY a7 2k #0E e &
tojetol E MY AE Axde 348S LESHIL, &
A7 2% % R 2ELE0 &ZFEE ¥ ¢
% vAle 9L LS.



7L

Table 1. Batch Composition of Cordierite Ceramics
Batch Composition (wt%)

Sample Polysiloxane+ Talc* AlLO, § S;(:;Egg
Co 28.5 39.6 319

Cly 28.5 39.6 319 1% Y,05 *
C2Y 285 39.6 319 2% Y04
c3y 28.5 39.6 31.9 3% Y,04
Cc4Y 28.5 39.6 31.9 4% Y,0;
Cs5Y 285 39.6 319 5% Y50,
CIT 28.5 39.6 319 1% TiO; &
C2T 28.5 39.6 319 2% TiO,
C3T 28.5 39.6 31.9 3% TiO,
C4T 28.5 39.6 31.9 4% TiO,
CsT 28.5 39.6 31.9 5% TiO,

+ GE Toshiba Silicones Co. Ltd., Tokyo, Japan.

1 Mg(OH) ,Si,0y, Samchun Pure Chemical Co., Ltd., Korea.
§ Sumitomo Chemical Co., Tokyo, Japan.

* Y,0s, grade fine, H.C.Starck, Germany.

& TiO,, Rutile, 99.9%, High Purity Chemicals, Japan.

2. M8 wy

ZUY5EE Y EA (polysiloxane, GE Toshiba Sili-
cones Co. Ltd, Tokyo, Japan), ¥4(Mg;(OH),Si O,
Samchun Pure Chemical Co., Ltd., Korea), ALO(Sumitomo
Chemical Co., Tokyo, Japan), Y,Os(grade fine, H.C.Starck,
Germany), TiOy(Rutile, 99.9%, High Purity Chemicals,
Japan)& AME-SFITH
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Fig. 1. XRD patterns for the cordierite ceramics sintered at
various temperatures.
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Fig. 2. XRD patterns for the cordierite ceramics sintered at
1400°C with various sintering additives.
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Fig. 3. Effects of sintering temperature and Y,0; content on
sintered density of cordierite ceramics.
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Fig. 4. Effects of sintering temperature and TiO, content on
sintered density of cordierite ceramics.
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Fig. 5. Typical microstructures of cordierite ceramics (CO, refer
to Table 1) sintered at various temperatures: (a) 1250°C,
(b) 1300°C, (c) 1350°C, and (d) 1400°C.
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Fig. 6. Effect of Y,0; content on microstructure of cordierite
ceramics sintered at 1400°C: (a) 1% Y,0s, (b) 2%
Y203, (C) 3% Y203, and (d) 5% Y203.

Fig. 7. Effect of sintering additive composition on micro-
structure of cordierite ceramics sintered at 1400°C: (a)
no additive, (b) 4% Y,0;, and (¢) 4% TiO,.
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Fig. 8. Effect of Y,0; content on compressive strength of
cordierite ceramics.
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Fig. 9. Effect of TiO, content on compressive strength of
cordierite ceramics.
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