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- PREFACE

It is obvious that with their excellent properties, such as high tempevuture resi-
stance, superhardness, as well as wear and corrosion resistance, the advanced struc-
tural ceramics form a new type of engineering materials with wide and - potential
prospects of applications. The successful usage of ceramic tools and sealing rings
in mechanieal, chemical and other industries has demonstrated excellent visibility
and real benefits.

Since the mid-seventies, the development of struetural ceramics and com-
ponents for engines has been increasingly attended to by the governments and
enferprises of some industrialized countries. Several projects on the R & D:of
high performance ceramics with a high funding allocation have been put into practice.
Up to ncw, some of the ceramic components have already been put into production,
and have shown the effects of lower friction and wear loss,lower moment of irertia
of components in operataion, as well as oil saving etc. Many other more ceramic
components are still under research and develogment. it is expected that a large
international market on high performance ceramic engines can be realized in the
beginning of the next century.

Although the beginning of research on ceramic materials and components for
engines in our country lagged behind for more than 10 years than some of the in-
dustrialized countries, the successful execution of such a program duing the 7-th
Five-Year Plan period shortened that distance. As the matter now stands, not only
the processing and properties of ceramics, materials and coatings the fabrication apd
finishing of components, ceramic-to~metal joining, non-destructive testing and reliabi-
lity evaluations and synthesis of fine and high purity powders, but also the fabrication
of ceramic components and engine design, stress distribution analysis and tests, the
lowering of wear loss, studies on lubrication at high temperatures, optimum proces-
ging of the exhaust and recovery of waste heat emergy in adiabatic engines have
all been developed and fruitful results obtained, with some at par to the advanced
world levels.

The achievements obtained in this R & D Program demonstrated the efficient
management through some sort of system engineering consideration with the coor«
dinated development of related technologies as well as the joint cffort of multi=
disciplinary research and development in many laboratories and institutions. This
will set a basis for more varied applications of high performance ceramics in many

other industrial sectors of our country end may also provide some useful expes
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rience for the research and development of other higli-fech maferials.

This proceeding collects 73 papers, which show the achievements of this R & D
Program on structural ceramic materials applied to engines and other engincering
applications at the 7-th Five-Year Plan period. The authors of these papers
come from more than a dozen scientific research institutions and universities, with
the participation of many well experienced, senior researchers as well as many middle-
aged, and also young seientists, who have thus acquired good training for performing
research and development. It will naturally provide the basis :fqr better training of
qualified scientists and technologists for the further develo}_:;ment of ceramic ma-
terials in the future. At the occasion of publishing this proceeding, we would like
to express our congratulations to the authors for their significant contributions,
and wish them to achieve further success in ceramic materials research and to the
spinoffs that may creat more economic and social benefits in the 8-th Five-Year
Plan period.

Yan Dongsheng Shi Shaozt Jiang Zuozhao Wang Zongrong
Dec. 20, 1991
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