
hieve unique mechanical properties and superior per- 
formance characteristics not possible with any of the e Struct~rd component materials alone. Quite often, the unique 
combinations of metarials, structure and form found 
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In this paper, textile structural preforms and composi- 
tes have been described and briefly explained. The exis- 
ting technologies in  this field and their products have 
been compared with each other in terms of prosesses 
andproduct performance. 
It is pointed out that more research and developments 
have been concentrated on three dimensional weaving, 
knitting and braiding techniques especially in  the last 
decades in  the developed countries. 
1. INTRODUCTION 

In this paper three dimasional textile structural 
preforms and composites are described. Conventional 
and new textile structural preform processing techni- 
ques are briefly explained. 

Conventional techniques have been used in composi- 
te industry since 1950 whereas unconventional techni- 
ques are quite new and have some advantages over for- 
mer techniques in terms of manufacturing on proces- 
sing side and final product performance. 
All manufacturing techniques in this field have been 

compared with each other on the ground of processabi- 
lity, versatility, cost etc. The characteristic of final pro- 
ducts from all techniques are also discussed with re- 
gard to the main stuctural parameters such as volume, 
fabric fraction, yarn interlacing, structural integrity 
and mechanical behaviour under the external forces 
such as stiffness, tougheness, etc. 
2. TEXTILE STRUCTURAL COMPOSITES 

Textile structural composites are rigid textile-conta- 
ining materials designed for structural or load- bearing 
applications. Presently, textile structural composites 
represent a small but technically significant segment 
of the rapidly expanding world of textile composites [C- 
hou and KO, 19891. 
2.l.Composites 

In general, a composite can be defined as a selected 
combination of dissimilar materials formed with a spe- 
cific internal structure and with a specific external sha- 
pe [Chou and KO, 19891. Composites are designed to ac- 

2.2.Textile Composites 
Textile composites can be defined as the combinati- 

ons of a resin system with a textile fibre, yarn or fabric 
system. They may be flexible or quite rigid. Examples 
of flexible textile composites are tyres, inflatable life 
rafts, and heavy duty conveyer belts, where the textile 
component provides tensile stength and dimensional 
stability, and wherein the rubber component provides 
a flexible impervious matrix. Only in combination do 
the two components meet the performance require- 
ments. 

Examples of inflexible or rigid textile composites are 
found in a variety of products referred to as fibre rein- 
forced plastic (FRP). Fibre reinforced plastic products 
emerged as accepted alternatives to metal and wood 
applications by the W e s  [Chou and KO, 19891. Since 
then, fibre reinforced plastics have become commonpla- 
ce in intedor and exterior panels of aeroplanes and in 
parts for automotive and spacecraft construction, in a 
variety of piping products, in indoor and outdoor furni- 
ture, in housing construction components, in industri- 
al cabinets and casings, in containers, in sheathings, 
etc. Accordingly, the majority of rigid or inflexible texti- 
le composites made thus far have been in the form of 
surface panels and sheathings (the skin, rather than 
the load-bearing skeleton) for a variety of applications. 
2.3. Textile Structural Composites 

Structural materials are designed for primary and 
secondary load-bearing applications such as the basic 
framework for buildings, bridges, vehicles, etc. By defi- 
nition, textile structural composites must have textile 
as well as resin, metal or ceramic components and 
must be capable of withstanding the loads to which the 
basic framework in buildings, bridges, vehicles, etc. 
are subjected. The vast majority of these composites 
are fibre reinforced plastics (FRP). However, a large 
proportion of the stresses on the basic framework of bu- 
ildings, bridges and vehicles is related to the weight of 
the structure itself (i.e the weight of the framework 
and other components). In theory, if a lighter weight 
structure is designed, the basic load-bearing require- 
ment can be substantially reduced [Chou and KO, 
19891. 

Texlile composites are superior to other materials 
(e.g. metals) on a strength-to-weight or stiffness-to-we- 
ight basis. With this reassurance, the potential for the 
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Bu yazzda tekstil ongekilli-yapzlar 
ve kompozitler tanzmlanmz~ ve klsa- 
ca apklanmlgtzr. Bu sahadaki mev- 
cud teknolojiler ve bunlann iiriinle- 
ri, proses ve iikiinlerinin performan- 
sz apszndan birbirleri ile mukayese 
edilerek apklanmzglardzr. 
0zellikle son onylllardageligmig iil- 
kelerde i ig  boyutlu dokuma, orme ve 
sac orgii teknikleri iizerinde ara~hr-  
ma ve geligtirmelerin yo&mlagtznl- 
dlgzna i~aret  edilmigtir. 
1.GiRIS 

Bu yazida up boyutlu ongekilli ya- 
pisal tekstiller ve bunlann kompo- 
zit formlan ~ m l a n m i g t i r .  Bu ya- 
pdann uretiminde kullamlan gele- 
neksel ve yeni teknikler lusaca apik- 
lanmigbr. 

Geleneksel teknikler bu yapda- 
n n  iiretiminde 19507den bu yana 
kullandmg olmakla birlikte, kon- 
vensiyonel olmayan teknikler yeni 
olup eski uretim tekniklerine gore 
uretim ve uretilen urunun perfor- 
mans1 apsindan birgok avantajlara 
sahiptir. 

Bu sahada gimdiye kadar ileri su- 
riilen butiin uretim teknikleri, ure- 
tim etkinlikleri, cegitlilikleri ve ma- 
liyeti ag~sindan kargilqbdmglar- 
dir. 

~re t i len  yapllann ozelikleri, ana 
yapisal parametreler, orneBn iplik- 
lerin uriin i~inde iggal ettikleri ha- 
cim, yapdann kompaktli$, kesig- 
meli ya da dik oluglan, aynca bazi 
mekanik ozellikleri, egme,  enerji- 
yi absorbe etme gibi ozellikler agi- 
sindan tmbgilmigbr. 
2. TEKST~L YAPISAL 
KOMPOZ~TLER 

Tekstil yapisal kompozitler igeri- 

sinde tekstil elemam olan yapisal 
veya yijlk-tagiyan uygulamalar iqin 
dizayn edilmig kab materyaldirler. 

Bu yapllar, hizla buyiiyen tekstil 
kompozitleri dunyasinda ufak bir si- 
llls olugturmalanna kargin teknik 
ozellikleri itiban ile onemli bir yere 
sahiptirler. 
2.1. Kompozitler 

Gene1 olarak kompozitler spesi- 
fik ip yapisi ve dig bigimi olan ve bir- 
birlerinden farkli materyallerin bir 
araya getirilmesi ile diizenlenmig 
karma bir yap1 olarak tanimlanabi- 
lirler. Kompozitler, kendilerini 
olugturan her bir materyalin goste- 
remeyeceg performansi gosterirler 
ve egsiz mekanik ozellikleri uzerle- 
rinde oluglxrmak ipin dizayn edil- 
miglerdir. 

Kompozitlerin bunyelerinde bu- 
lundurduklan materyallerin, yapi- 
run ve bipimin uygun bir diizenlen- 
mesi ile, birbirleri ile yarhmlagma- 
si sonucu olarak kompozitin perfor- 
mans karakteri kendisini olugturan 
birimlerden gok daha buyiiktiir. 
2.2. Tekstil Kompozitleri 

Tekstil kompozitleri tekstil lif, ip- 
lik ya da kumaglannin yapi@nci 
bir sistem ile olugan bilegimi olarak 
tammlanabilir. Bunlar esnek ya da 
kab olabilirler. Esnek tekstil kom- 
pozitlerine ornek olarak tagit lastik- 
leri, gigirilebilen kurtarma teknele- 
rive tagiyci endustriyel a@ yuk ka- 
yglan verilebilir. Burada tekstil 
komponenti yapiya pekme dayam- 
mi ve boyutsal duzgiinliik saglar- 
ken termo plastik hsmi esnek bir 
matris saglar. Sadece bu iki eleman 
gerekli performansi biraraya geldik- 
lerinde yerine getirirler. 

Esnek olmayan kah tekstil kom- 
pozitlerine, ornek olarak pok gegitli 
uriinler de, lif takviyeli plastiklerde 
rastlanabilir. 1950'lerde lif takviyeli 
plastikler metal ve tahtaya alterna- 
tif ve onlann yerini alabilecek uriin 
olarak ortaya plktdar. 

0 zamandan giinumuze lif takvi- 
yeli plastikler yaygn olarak upkla- 
nn, otomobil ve uzay araplannin 
kontriiksiyonunda ip ve dig eleman- 
lar olarak, evlerin ip ve dig eleman- 
lan olarak, boru endustrisinde, ev- 
lerin ip ve dig dogenimleri ile yapi- 
minda, tagiycilarda, dig yiizeylerin 
korunmasi amaci ile kaplamalann- 
da kullanila gelmiglerdir. 

Kab ya da esnek olmayan bu 
tekstil yapllann poii;unluii;u yiizey 
kaplamac&$mn (yuk tagimaktan 
ziyade dig yiizeyin yapiminda) her 
sahasinda kullani1mgt.w. 
2.3. Tekstil Yap~sal 
Kompozitler 

Yapisa. materyaller birinci ve 
ikinci yiik tagima uygulamalannda 
ornegn binalann iskeletinde, kop- 
rii ve Witlarda kullarulmak amaci 
ile dizayn edilrniglerdir. 

Tammdan hareketle, tekstilyapi- 
sal kompozitler tekstil o1duii;u gibi 
yapifinci (resin), metal ya da sera- 
mik matris lusmiru da igermek ve 
binalann, kopriilerin, tagitlann V.S. 

temel yapilanmn maruz kalhklan 
yuklere dayamm gostermek zorun- 
dadirlar. Bu kompozitlerin buyuk 
~o@nlu@mu lif takviyeli plastikler 
(FRP) olu@rur. 

Bununla birlikte, binalann, kop- 
riilerin ve tagitlann temel yapllann- 
daki gerilmelerin buyiim bolumu 
ile yapinin @rli@ arasinda oranth 


