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Preparation of Dense Cordierite Ceramics by Sol-Mixing Method and Their
Thermal Expansion Property
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Abstract Dense cordierite ceramics were prepared from a sol mixture of alumina, silica, and magnesia, and the

relationship between microstructure and thermal expansion was clarified for sinters with relative density greater than

97%. Dense cordierite ceramics prepared in this study were constructed by domains and the domain size affected

thermal expansion properties. Large domains lead to microcrack development between domain boundary and lowered

thermal expansion coefficient. These domain structures could be easily observed by optical polarizing microscopy.
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Table 1  Properties of alumina sol and silica sol
RetE A-520 SN-0O
AL, (%) 20~21
Si0,(%) 20~21
PH 2~5 2~4
FEE(20°C) 1.17~1.20 1.12~1.14
ZEF NO,” Na,O
R WIEAIN HE~RDR [IA7N
EEPHRL R (nm) 10~20 10~20
R EEm/ ) 200~300
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Fig.1 X-ray diffraction pattern of specimens heat-treated
between 1150- 1200°C.
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Fig.2 Effect of teat-treatment temperature on crystalline
phases between 900- 1400°C.
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Fig.3 Sintering properties of specimens.
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Fig.4 Thermal expansion curves of sintered cordierite
polycrystals.
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Fig.5 SEM photographs of free surface of sinteted specimen
No.I.

Fig.6 SEM photographs of free surface of sinteted specimen
No.2.
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Fig.7 Photographs of No.l sample observed by optical
polarizing microscopy using transmitted light..

Fig.8 Photographs of No.2 sample observed by optical
polarizing microscopy using transmitted light.
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