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Preparation of Dense Mullite Ceramics and Their Properties
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Abstract Dense and single-phase mullite polycrystals were prepared by reaction sintering of relatively pure kaolins

with a-alumina. Removal of coarse kaolin particles >1pm by sedimentation substantially improved thermal

reactivity and sinterability of kaolin and its mixturcs with alumina. As for mixtures of calcined kaolin and

submicron corundum powder having a mullite composition, relative densities of above 99% were accomplished by

heat-treatment at 1650°C for 1 h. Effect of preparation process on microstructure of sintered mullite ceramics was

investigated, and the resultant mullite ceramics were consisted of uniform fine-grained mullite polycrystals. Higher

3-point bending strength than 350MPa was attained by utilizing calcined fine kaolin and submicron corundum

powders,
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Table 1 Chemical composition of N. Z. kaolin

Raw Purified
Si0; 48.86 45.72
AlO4 36.36 38.09
Fe,O4 0.26 0.25
Ti0, 0.08 0.08
CaO 0.01 0.01
MgO 0.01 0.08
K,O 0.01 0.04
Na,O 0.04 0.06
Ig. loss 13.97 14.05
Total 99.6 98.99
(mass%)
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Fig.l Photographs of the surface of specimens heat-treated at
various temperatures.
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Fig.2 Thermal gravimetric analysis of the mixture of kaolin
with alumina (RM).
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Fig.3 X-ray diffraction peak height of kaolin (111) from
surface to inside measured by continual polishing(RM).
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Fig.4 Sintering characteristics of mixtures of calcined kaolin
with alumina (CM).
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Phase changes of kaolin-alumina powders heat-treated
at various temperatures (CM).
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Fig.6  Effect of calcination temperature on sintering

characteristics.
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Fig.8 Microstructure of specimens heat-treated at 1650°C.
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Fig.9 Effect of calcination temperature on bending strength
of sintered mullite ceramics.
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Fig.12 Cumulative grain volume versus equivalent grain size.
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Fig.13 Cumulative grain number versus equivalent grain size.
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