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Analysis of the Low Thermal Expansion Mechanism of Preferably Oriented
Cordierite Ceramics

wt S5 i KAy =B A HCEP K B N AR RE —
Itsuhei OGATA Keisuke MIZUTANI Kentaro MAKINO Yuichi KOBAYASHI

The relationship between the micro cracks in cordierite ceramics and the thermal expansion properties of
cordierite ceramics was analyzed by direct observation with a high-temperature scanning electron microscope (SEM).
The crack gap decreased on heating and increased on cooling between room temperature and 800°C, moreover the
change was reversible. Using image analysis of SEM photographs of sintered cordierite ceramics, the relationship
between the thermal expansion coefficient, crack length and crack gap at room temperature was clearly explained.
Through observation with a polarizing microscope, the grain size of cordierite was clarified as the most important
factor for the generation of micro cracks, and as a result, contributed to an extremely low thermal expansion
coefficient
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* Cordierite (dolyery'stals).

Fig. 1 Primary grain and crystal axes of cordierite
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. 2 Thermal expansion curves of cordierite crystal
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Fig. 3 Typical thermal expansion curve of catalyst
carrier in automotive exhaust system
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Fig. 7 Relation between orientation index and thermal
expansion coefficient of catalyst carrier
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coefficient of thermal expansion of catalyst carrier
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Fig. 9 Scanning electron microscope (SEM) image of
cell surface of catalyst carrier

Fig. 10 SEM image of cross-section of catalyst carrier
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Fig. 12 SEM images at various temperatures
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Fig. 14 SEM images at various temperatures
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SEM image of cell surface of catalyst carrier
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Fig. 15 Image analysis of microcracks
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Fig. 16 Quantity of microcracks versus thermal
expansion coefficient
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Fig. 17 Domain structure and microcrack of catalyst
carrier
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Fig. 18 Domain size of cordierite versus quantity of
microcracks and coefficient of thermal expansion
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