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Abstract: With the progress of material science and technology, the application of small, integral, multifunctional and
light weight materials and systems has promoted the development of structure-and-function-integrated materials. The devel-
opment of these materials highly depends on advanced processing technologies, nano materials and nanotechnology. Se-
veral kinds of structure-and-function-integrated materials, including ultra high-temperature ceramics and ceramic matrix

composites, new energy ceramics, transparent ceramics, bioceramics and porous ceramics, were reviewed. Not only the
advanced processing technologies were discussed, but also the key issues of the basic research and processing technologies

for such materials in the future were preliminarily studied.
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Fig. 1 Possible applications of CMC in space
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Fig. 4 SEM observation of the fracture surface of the composites: (a)without filler before oxidation, (b)with B filler before oxidation,
(¢) without filler after oxidization at 800 °Cfor 10 h, and (d)with B filler after oxidization at 800 °C for 10 h
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Fig. 5 Basic configurations of particle fuel in the form of spheres coated with several layers
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Fig. 11 Green samples with complex shape by gelcasting
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