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V poslednich letech jsme svédky takFka exploze videckyeh setkdni i jinych {orem
vymény informaci, vénovanych kompozitém, I kdyZ nemiZeme vyloudit | Jistou miru mod-
nosti, svddi to nesporné o boutlivim rozveji tohoto nového véduiho oboru. Jeho vyznam
ve vyvoji lidstva je stejné prevratny, jako byl v historii pfechod o ndstrojd¢ poskyto-
vanych pfirodou k uméle a zAmdrnd vytvifenym a specializovanym nistrojf. MoZnost tvor-
by vysoce specializovanych materidld v prakticky neomezendém po&tu variant osvobotuje
Clovéka od zatimni zdvislosti na materidlovém dikedru, kterému konstrukce strojfi a za-
fizeni musela byt podfizena.

Tak jako ji mnohdy v déjindch, pfedbihsg i vyuZivini kompozitd jejich poznini,
Pfevratny smysl kompozitd dosud unikd dokonce nejen vétiing technik® a ¥idicich pra-
covniki, ale v #add pFipadid i materidlovym védctim, Noktefi se domnivaji, Ze kompozit-
ni material je jen jiny, novy a médni ndzev pro heterogenni materiidly, které ptece
iiZ divno znime a pouZivdme, Jini postradaji prostd jakoukoliv pEedstavu o vyznamu
kompozitniho plsobeni a tento vyraz pouiivaji zcela libovolné. Jedtd jini omezuji je-
jieh vyznam na nékteré konkréeni systémy, kterymi se privé onj zabyvaji, Nic z toho
aeni spriviné. Kompozitai materidly jsou takové sloiend materiilové systémy, kterd
prindseji synergickym plsobenim sloiek a jejich struktur nové viastnosti, kterymi ne-
vynikd ani jedna z ptitomnych sloek nebo struktur a ani je neposkytuje jejich prosty
soulet .

Je sice pravda, ze 1i2 dlouho pouziviame riizndé kompozitni materidly; ty viak
byly pievdiné vytvoieny diky technické intuici a profesiondlni erudici pfednirh tech-
niki /a Sasto temeslniki/ spife nidbodou ancbo zkusmou metodou. Je 3 pravda, Ze pFe-
viZnou vét§inu funkci, které jsou schopné zajistit kompozity, miZeme dnesg zajistit
jinymi, tradidnimi materidly, To, co pfedstavuje viadét my3lenku novych materidlovyeh
koncepci, je moinost vytvoFit v neomezené rozmanitosti potfebné materidly s niziim
energetickym a surovinovym vkladem, s vétsi specifickou i¢innosti. Tak rozvoj kompo-—
zitd pfichizi prive vias, aby pfibrzdil nebo zabrdnil vyferpivini surovinovych zdroj§
Zemé, ke kterému by nezbytné p¥i dosavadni materidlové politice lidstva muselo v hig-
toricky krdtkém obdobi dojit.

Nejednou ji% bylo fefeno, 7e¢ Elovek se koneénd uti vyuZivat hmoty stejnd ekono-
micky, jako to &ini pfiroda. V pEirodé¢ jen téZko lze nalézt konstrukei, kterd by by-
la vytvotena z jiného ne kompozitniho materiilu; ptitom se zimérna vyuZivajl speci~
fické viastnosti jak tuhyeh, tak tekotych ldtek,

To, co je tedy nové v materidilovém pFistupu k Feseni problémd dneska, je zkou-
mini zdkonitost; tvorby sloZenych materidll, z:ikoni osti synergie a zidkonitosti umoz-
nujicich podle vstupnich parametr® pfedvidat vlastnosti systému. Teprve pozndani vsech
téchto zikonitosti umozai cilend pro dany ufel, pro danou konstrukci, materidly navr-
hovitt a vloZenou hmotu optimilné vyuZivat.
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Ceskoslovenskd Zkola vyzkumu kompozitnich materidld, védoma si vyznamu tohoto
oboru a poufena z historie, stavi piedeviim na Biroké syntéze dosaZenmych analytickych
poznatkd. Tim nechce popirat vyznam daldi analytické Zinnosti. Naopak. Je tfeba jeSté
mnoha hlubokyjch analytickych praci, neZ je bude moZno vzidjemnd pln& skloubit a vyuiit,
Avéak syntéza dosavadnich znalosti umoini 1lépe odhalit dosud jedtd skryté a nezndmé
oblasti, vyZadujici nejvétdi usilf, aby mozaika poznatkd poskytla globdlni obraz.

Bvio napiiklad nade vie pochyby prokdzdno, Ze podle strukturnfho uspoféddni existuji
ti z4kladni druhy kompozitd, u nichf o vlastnostech rozhoduji zcela rozdilné mecha-
nismy. Bez rozlifovdn{ jednotlivych druhd mohou analytické vysledky vést k riiznym, i
protichiidnym z4vérdm a jejich zobecnéni k mylnym ptedstavdm. Byla déle naptiklad pro-
kdzdna vyjime&nd iloha synergickyjch efekti u dvoustrukturnich /nebo i vicestrukturnich/
systém’, umofnujici ¥idit vliv hybridizace. Byla rozpoznidna iiloha rdznych mechanismd
mikropfetvéfeni a mikroporudovdni na Easovy, napéfovy i teplotanf prib¥h rdznych
vlastnosti{ partikuldrnich kompoziti I. typu. Tyto a dal&i vysledky popsané nebo zmi-
néné v souhrnnych referdtech jednotlivych pracovnikd, zodpovidnych za feSeni nEkteré
Edsti komplexniho programu zékladniho vyzkumu polymernich kompozitd v CSSR, naznalu-
ji soulasnou troven naSich pozmatkid i pfedstavy o dal¥im zaméfeni Einnosti.

Toto sympozium krom& této obecné seznamovaci ilohy polo¥ilo diraz na otdzky a
problémy, které ve smyslu vyde naznalené koncepce jsou pro dalsi vyvoj oboru zdsadui
nebo rozhodujici. Byli poZddéni nEktefi pfedni svétovi specialisté o pfedloZeni svého
ndzoru a ofekdviny dal&i ptispdvky specializovanych védcd. Tento sbornik, v némZz vét-
Sina vystoupeni a pEfspdvki je soustfed&na, skjté nesporné iadu novych a cennych im-
pulzd i konkrétnich fefeni., Nicmén& tada navrZenych problémii, jako parametrizace
synergického plisobeni kompozitl, synergie G€inkd, strukturni a mezifdzové aspekty
pfetvirnosti a pevnosti kompozitd, Zivotnost a ekonomické hodnoceni, zdstala na o-
kreji nebo nebyla pojedndna vibec. Sv&dZ{ to zfejmé o tom, Ze tyto problémy jsou za-
tim pfilid nové, nezralé a nepodloZené dostatkem analytickych vyaledkdi. Soufasnd je
to i impulzem, aby prévé tyto oblasti byly pfedmdtem nadeho zvySeného zdjmu v budou-
ci préci.

Cht#l bych podikovat viem aktivnim GCastnikdm sympozia za jejich cenné p¥ispdv-
ky; zvlddtni podikovdni si zaslouZi autoki pozvanych referdtd, ktefi se sna%ili,
pifestoie jde o osoby vesmés enormnd pracovné zatifené, podat vylerpivajici vyklad
zvoleného problému. Kone&nd patfi dik vedoucim pracovnikdm Zeskoslovenského zdklad-
niho vyzkumu, ktef{ ve svych piehledovyich referdtech vystiZné charakterizovali vy-
sledky vyzkummé &innosti v minulém pétiletém obdobi v oblastech, za které jsou zod-
povédni.
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In recent years we have been witnessing almost an explosion of scientific
meetings and other forms of infurmation exchange concerned with composites. Al~
though we cannot eliminate a certain elemwut of “fashionability" of thesc materials,
the number of these events testifies indubitably to a stormy development of this
new branch of science. Its significance in the history of mavkind is equally rev-
olutionary as man's transition from instruments afforded by Nature to man-made,
intentionally designed and specialized instruments, The possibility of formulation
of highly specialized materials in practically uml iminted number of variants frees
man from his centemporary dependence on the dictate of materials to which the de-
sign of michines and structures had to be subordinated.

As it has been often the case in history also the use of composites runs ahead
of their thourough knowledge. The revolutionary character of composites has not been
grasped not only by the majority of engineers and managers, but also in a number of
cases by material scientists. Some of them believe that "composite material™ is only
a different, new and fashionable name for heterogeneous materials which we have
known and been using for ages. Others simply have no idea about the significance of
composite behaviour and use the term quite arbitrarily. Still others limit their
meaning to some concrete materials which form the object of their own interest.

None of them is right. The composite materials are such complex material systems
which have, due to the synergic effect of their components and their structures,

new properties which are not characteristic of any of their components or structures
and do not result from their simple sum, either.

It is true that we have been using various compusite materials for a long
time; these mwaterials, however, have been devised thanks to technical intuition and
professional erudition of outstanding engineers and technicians /and often crafts-
men/ rather by chance or by trial and error. It is also true that the prevailing
majority of functions which can be ensured by composites, can be equally ensured by
other, conventional materials, What represents the idea of new material conceptions
is, however, the possibility of formulating, in unlimited variety, the necessary
materials with lower energy and raw material requirements and a higher specific
efficiency. This development of composites has arrived just on time to retard or
prevent the depletion of the raw material resources of the FEarth which would necess-
arily take plare, due to the continuation of the present-day material policy of man-—
kind, within a historically very short period.

It has been already said more than oace that man is finally learning to use
mitter with similar cconomy as Nature. In Nature you can hardly find a structure
which would be made of other than compesite material; at the same time it is poss-
ible to observe the utilization of specific properties of both solids and fluids,

What is new in the material approach to the solution of present day problems
is the investigation of the laws of the formulation of composite materials, the
lows of synergy, and the laws cnabling the prediction of the characteristics of
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the resulting gystem from input parameters. Only the knowledge of all these laws
will epable a purposive desipn of materials for the given purpcse, for the given
‘ructure, and an optimum utilization of the matter used in this process.

The Czechoslovak school of composite research, well awarc of the significance
of this branch of science and learning from history, is hased primarily on an ex-
tensive synthesis of the wealth of analytical knowledge attained so far. It does
not intend to deny the importance of further analytical research, On the contrary:
it is necessary to perform still a great number of analytical works before it is
possible to make their full synthesis and utilization., However, a synthesis of the
knowledge attained so far will enable a better discovery of so far concealed and
unknown regions necessitating maximum endeavour for the mosaic of detailed knowledge
to form a comprechensive picture, It has been proved beyond doubt, for instance,
that according to their structural arrangement there are threec types of composites,
the properties of which are decided by entirely different mechanisms, Without dis~
tinguishing the individual types the analytical results can jead to different, even
contradictory conclusions, and their gemeralization to erronecus conceptions.

Further it has been proved, for instance, that synergic effects play a role of
extraordinary importance in the case of two-component for even multicomponent/
system, enabling the control of the effect of hybridization. The role of various
microdeformation and microfailure mechanisms on the time, stress and thermal course
of various properties of particular composites of the Ist type has been identified.
These and other results, described or mentioned in the reports of the individual
scientists responsible for the solution of some part of the program of scientific
research of polymer composites in Czechoslovakia characterize the contemporary state
of our know!edge as well as our ideas about the further direction of our research.

Apart from this generally informative role this symposium has accentuated the
problems which are of fundamental or decisive importance for the further development
of this branch of science as outlined above. We have also asked some foremost world
specialists in this field to present their ideas and expect further contributions
by other specialized scientists. This book, which presents the majority of reports
and contributions to the Symposium, provides indubitably a number of new and valu-
able ideas and concrete solutions. Nevertheless, a number of problems proposed for
discussion, such as the parametrization of synergic effect of composites, synergy
of effects, structural and interphase aspects of composite deformability and stremgth,
life expectancy and economic assessment, etc. has been treated only marginally or
not at all, This state testifies obviously to the fact that these problems are still
too new, unripe for solution due to the shortage of analytical data. At the same time
it also suggests that these very fields should become the centre of our interest in
out future work.

1 should like to thank all active paricipants in the Symposium for their valu-
able contributions. Special thanks are due to the authors of invited papers who have
endeavoured, in spite of their enormous workload, to give an exhaustive presentation
of the given problems. Thanks are finally due also to the genior research workers of
Czechoslovak scientific research who have endeavoured to characterize in-their pa-
pers the results of Czechoslovak research in the past five years™ period in the
fields for which they are responsible.
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