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Preparation and Thermal Expansion of Mullite- 8-Spodumene Composite
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The influence of production conditions of B-spodumene powder and firing temperature on the sintering and microstructure of
maullite-B-spodumene composiies has been investigated. The mullite--spodumene composites were prepared from a commer-
cial mullite powder and the B-spodumene powder synthesized using the sol-gel process. The sintering of the composites pro-
ceeded at a relatively low temperature by liquid phase sintering and then the composites in a relative density more than 90%
containing 20-90 wt% of B-spodumene were prepared at 1400°C. The firing temperature and composition of composites
were affected by the microstructure of composites. When liquid phase was too much during sintering, some large pores of
5-10 um were formed in the microstructure of composite, and this situation caused the relative density to lower. The thermal
expansion and contraction curve of composites showed an approximately reversible behavior in the process of heating and
cooling. The curve of thermal expansion coefficient was nearly linear for the change of B-spodumene composition, though

this curve was influenced by a small amount of a-AL O, in the composites,
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Fig.1. Relationship between relative density of
mullite/8-spodumene composite and firing temperature
at various B-spodumene contents.
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Fig. 2. Relationship between relative density of
mullite/#-spodumene composite fired at 1400°C for 5h
using two kinds of g-spodumene powder and g-
spodumene content of the composites.
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Fig.3. X-ray diffraction patterns of mullite/g-spo-
dumene composite at various §-spodumene contents,
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Fig. 4. Scanning electron mlcrographs of mullite/4- spodumene composites.

{a ) 20 SP fired at 1400°C,
(e) 80 SP fired at 1400°C.

(b) 40 SP fired at 1400°C,
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Fig.5. Relationship between thermal expansion
coefficient of mullite/B-spodumene composite fired at
1400°C for 5h using A powder and volume content of
B-spodumene,
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Fig.6. Relationship between X-ray relative intensity
of B-spodumene in 30 SP composites and heating and
cooling rate. Firing temperature was 1450°C.
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