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Summary

Advanced composite materials, especially fiber reinforced composite materials (FRCM),
have remarkably contributed to many technological innovations, especially making
structures light weight by their unrivaled and outstanding mechanical strength. The
greatest innovations were space developments and airplanes. These superior functions of
FRCM have brought not only the technological and engineering progresses but also great

economical effects.

Having the history over a quarter century, advanced FRCM has always pursued such
characteristics as “being stronger", “being tougher” and “being lighter". As the materials
are fairly expensive from a viewpoint of economy, they had been used making a

discrimination with other materials in mechanical strength.

There should be a new viewpoint for even the same material if we change the point to
observe it, and new industries will be expected if the viewpoint is adequate. We can find
those facts in our history of science and technology. In these context whether that viewpoint
is adequate or not is the point, and the key factors at that time are technological and
economical necessities, presence of inevitability, and the actual results. This investigating

committee had taken up funetions of the advanced composite materials as a new viewpoint.

The advanced FRCM is badly needed economically to get out and develop from the
narrow fields and markets. This investigating committee had eagerly collected about 190
examples, significance of which would be very great, of course some overlapping of practical

results and examples on functions might exist.

This report has proposed a new concept of “composite functions” and its importance, and
in which the development works based on non-strength functions which will differentiate

the other materials have been stressed.

After describing the brief history of the advanced composite materials and significance of
composite functions, the present situations and future possibilities of such functions as heat
resistance, electricity-electromagnetism, chemicals-proof, adsorption, vibration-proof and
resistance, tribology, erosion, sound, adaptability to living bodies and etc., have been

examined based on the practical examples. Furthermore, a proposal for close classification



of composite functions based on the practical examples are presented in “the other

functions” term.

As the future important subjects, in which especially important ones will be a
construction of data banks both for service life of materials and for LCA (Life Cycle
Analysis, then Assessment). And two practical problems to be investigated, 1) Adapting
possibility of materials having composite functions to marine structures and 2) Possibility of
water cleaning system, which developments would have great benefit to not only industrial
developments but also improvements of our quality of life or rationalization of social
systems, and furthermore, which developments would have possibility of realization and
have great national benefits, have been proposed. It is also described that early feasibility
study should be carried out for those two problems getting the practical and economical
proposals. Furthermore, in order to make these advanced FRCM indusirial materials
without leaving their applications only in advanced technological fields, the need
innovating their forming technology has been stressed, for example the need to get high

productivity being equal to that of thermoplastic resins.
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