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ABSTRACT

The densification behavior and resulting properties of cordierite—aluminium titanate composites containing
5to 40 wt.% aluminium titanate were investigated. Compared with cordierite monolithics a substantial increase
of sintering temperature range for composites was observed, which was due to the formation of cordierite and
glass phase at relatively low temperatures, The bending strength of composites showed its maximum at 30 wt. %
aluminium titanate content, which was about 50% increase relative to the cordieriie monolithics, then decreased
by a small amount at 40 wt.% aluminium titanate content The decrease was explained by the increase of
microcracks whose presence was confirmed by the hysteresis of thermal expansion curve of composites.
However, the microcracks formed was not severe enough to produce a significant decrease in strength, which
was also evidenced by the continuous increase of thermal expansion coefficient up to 40 wt.% aluminium titanate
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Table 1. Chemical Composition of Raw Materials for
Cordierite {wt. %)

Ig.
loss

14.70)
0.04

Compo.

Materials Ca0

Al Oy ik (Mg0 Ti0,

36.6043. 30 0.34
0.609.9082. 20

Na, O K0 |Fe,0,

1.57
0.61

0.50

0 68)0.86

1.20

Kaolin 0.41

Talc
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‘Table 2. Body Compesitions of Crodierite and
Cordierite - Aluminium Titapate Composites.
{(wt. %)

\B%EZ”&]S Kaolin | Tale | MgO | ALO, |ALTiOp
MAS | 78 8¢ | 14.48 | 6.56 | 012 | -
MAS | 7450 | 1376 | 6.23 | 011 5
MALD | 70.96 | 13.03 | 590 | 011 | 10
MAZ0 | 6307 | 1138 | 5.25 | 0.10 | 20
VA3 | 5519 | 10,14 | 459 | 0.08 | 30
MA40 | 47.30 | 8.69 | 2.54 | 007 | 40

Al, O Tid,

Al ,TiOg powder

kachn talc hgd i | Al Oy

mix bure
v
ball millng
Fig.1. Preparation of cordierite—aluminium tilanate
compasites.
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Table 3. Physical Properties and Crystalline Phases
of 90% Cordierite—10% Aluminium Titatna-
te Sintered Compacts

Properties| Bulk Apparent | Water
Sintering Density | Porosity | Absorption] XRD**
Temp. {C}* (g/cm’) (%) (%)
. Un, Ti0;,
386 21.9 AT
1
- Un, AT, Sp
1100 1.92 33.3 17.3 TiO,
- Co, AT, 5p,
1150 ] 239 0.57 0.24 Ti0y, Mu
1200 2 32 021 0.049 Co, AT, M
1250 2.30 0.13 0.05 [Co, AT, Mu

smtered for 10min at given temperature.
**Un Unknown phase(s), AT :ALQ, - TiO,, Sp MgO -
AlLQO., Mu 3ALO; » 2510, Co - Cordierite.
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Tahle 4. Various Properties of Cordierite and Cordierite— Aluminium Titanate Composites

Properties Sintering Bulk Water Bending a X107° XRD**

Bodies [Temperature('C}* Density{g/cm®)| Absoption{%) | Strength(MPa} {cm/emC) M m

MAS 1415 2.34 0.07 138113 2.10 Co

MA 5 1254 2.28 .06 133+14 2.4 Co AT, Mu

MA10 1300 2.38 (.04 147113 2.35 Co AT, Mu

MA20 1375 2.40 0.03 172+14 2.81 Co, AT Mu

MA30D 1375 2.6% 0.03 20312 33 Co, AT Mu

MA4Q 1350 2.72 g.21 | 1a7L1E 4.13 AT, CO Mu

*sintered for ph at given temperature,

**M Major Phase(s),
Aluminium Titanate Composites,

A 27 A 3 (1990)

Minor Phase(s), Co.

Cordierite, AT Alummium Titanate, Mu: Mullite, MA Cordierite—
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Fig.7. Effect of composition on the microstructure of cordierite
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