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Summary : The survey report on Technological Trends of Smart Composites

Smart composites / structures aim to integrate functions » structures , and
information within the material. The final goal is to incorporate the functions
of judgement and learning in the material to achieve self-repair — in other
words , to make materials / strustures similar to organic systenms.

In the long run » Tesearch into smart materials / structures will bring
about innovations in the framework of structural design — from failure
prevention and damage tolerance to smart structure design — and change in the
concept of mechanical / structural systems from health—monitoring to health-
care , leading to various changes in a vwide range of industries.

The stage of basic concept building and seeds finding is almost completed ,
S0 research into smart materials / suructures is currently moving into stage of

elucidating the viability of the research and implementing needs-oriented
technical development. .

This article was compiled for the "Survey of smart composites / structures”
consigned by New Energy and Industrial Technology Development Organization
(NEDO) .

Chapter 1 outlines the background , significance and purpuse of the survey.

In Chapter 2 , the concept of smart composite materials / structures and the
necessity of R & D of smart materials / structures are briefly described.

In Chapter 3 , the recent research topics carried out mainly by universities
and national research institutes in Japan and the technical issues to be solved
in this field are described.

Chapter 4 introduces the current researches of typical candidate functional
materials for sensors and actuators , and smart structures — which are
important components in the research and development of smart materials /
structures. And also the future trend of technical development of the materials
is briefly discussed in the chapter.

In Chapter 5 , the current application research of smart materials /
structures is outlined and the needs of this materials / structures system for
varions industrial fields are discussed.

Chapter 6 is the Survey report of smart materials / structures R & D in the
U.S. and Canada.

In Chapter 7 , the nessity for R & D of smart materials / structures is
outlined and the content of the leading research project "R & D of Smart
Structural Systems” is discussed. The R & D content of the research will include
the following

(1)Hybridization technologies of host materials and smart functional materials.
(2) Innovative design and forming technologies for smart structures.

{(3) Innovative smart functional materials.
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Time (seconds)

1) without activating the ER-fluid
and piezoelectric actuator,

2) ER-fuid actuator only,

3) Actuations of the ER-fluid and
piezoelectric actuator.
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VEt®ES 7 M K Burford, K. A Murphy and R.0.Claus 3. 1—-9, 3. 1—-10
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(4) PITAx Y « 77 Fax—%EUICHE

k&S 10 K. Chandraschara and R. Tenneti 3. 1-13, 3. 1-14
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XHRES 29 R. M. Barrett 3. 1-35
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Cantilever Beam Piezo Electric Accelarometer

ER Fiuid Damper
Shake Table
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1< =
stiffen & bond aerodynamic
usc DAP elements shetl to plate tip
\ [
Active Torque Plate*® Stiffened Active Torque Plate Torque Plate Wing "=
* moderate twist rate * high twist rate * hagh pitch derlections
* low drag « strong in bending * low drag
» weak in bending « high drag « strong in bending

« flutter and divergence prone « flutter and divergence resistant
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