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This paper reviews the vast literature on the re- 
searches carried out to examine factors influencing 
the diffusion of textile innovations. Particular em- 
phasis is placed upon factors determining the rate of 
diffusion such cs technical applicability and com- 
plementarity, profitability, the size of firm etc. 

1. INTRODUCTION 
The process whereby older techniques are 

replaced by newer techniques is now universally 
known as the diffusion process. Over the course of the 
past few decades a vast literature concerned with the 
diffusion of innovations has been generated. In 
general this literature can be separated into one of 
two categories; studies of diffusion of product innova- 
tions among consumers and studies concerned with the 
diffusion of process innovations within a population 
of firms. The latter concern, viewed particularly in 
the contcxt of textile manufacturing, is the focus of at- 
tention in this review paper. 

2. EXAMPLE OF EMPIRICAL STUDIES 
Early empirical work was conducted by 

Griliches (1957), who made an examination of the 
diffusion of hybrid corn, and Mansfield (1961), who 
examined rates of diffusion for twelve innovations in 
four diverse industries (coal, iron and steel, brewing 
and railways). These early works are particularly 
notable, for they illustrated that the process of 
diffusion could be explained as a response to economic 
forces, especially profit expections. 

In 1959, Sutherland examined the diffusion of 
shortened-processing arrangements among a sample of 
cotton spinning firms in Lancashire and found that 
adoption was higher among vertically intergrated 

firms than among horizontally integrated or single 
process firms. Some years later an examination was 
made of the diffusion of three sizing innovations (the 
electrical hygrometer, the accelerated drying hood 
and the automatic size box) among Lancashire 
weaving firms [Metcalfe, 19701. It was found that 
levels of diffusion tended to increase as firm size in- 
creased and in addition that single process firms had 
adopted the innovations to a proportionately smaller 
degree than multi-process (or vertically integrated 
firms). Metcalfe also examined mortality rates among 
adopting and non-adopting firms and concluded that 
adopters of the three innovations survived the 
indushy's decline better than non-adopting firms. 

It seems that the first most geographically 
comprehensive study of the diffusion of process 
innovations was undertaken by the National Institute 
of Economic and Social Research [Nabseth and Ray, 
19741. Attention was focused on the diffusion of eight 
major process innovations in six countries (Austria, 
Italy, Sweden, the United Kingdom, the United 
States and West Germany). Within this series of 
studies, that conducted by Smith was concerned with 
the diffusion of shuttleless looms. The conclusions 
arrived at were as follows: 

-A reluctance to install shuttleless looms was 
exhibited during the first ten years of their 
availability. 

-The rate of diffusion of shuttleless looms 
seemed to have been faster than average in the 
United States and West Germany and slower than 
average in the United Kingdom and Italy. By way of 
explanation, Smith commented that, 

"The 'laggard' tendency in the United Kingdom 
and Italy is associated with a more 
heterogeneous weaving industry with a large 
proportion of small firms, as compared with the 
highly concentrated American and German 
industries containing many vertically integrated 
firms." 

On examining the degree of integration of adop- 
ters and non-adopters, Smith, reaching a similar con- 
clusion to that forwarded previously by Sutherland, 
found that where vertical intergration existed, firms 
were more prone to adopt shuttleless looms than were 
non-integrated firms. 

A decade later, a follow-up study for the 
National Institute of Economic and Social Research 
was presented [Ray, 19841. The object of this later 
study was to measure the extent to which six of the 
original eight process innovations had been adopted 
further during the intervening years. Remarking on 
the general acceptance of shuttleless looms, Ray 
stressed that the share of shuttleless looms in total 
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Bu yazz fekstil iglern yeniliklerinin yaytltmlnl et- 
kileyen faktorleri incelemek igin yiiriitiilen 
aragtlrmalara iligkin genig bir literafiirii giizden 
ge~irmektedir. Teknik uygulanabilirlik ve tamam- 
laytclhk, karltllk, firma biiyiiklii@i W . S .  gibi 
yaydlm h m n t  belirleyen faktorler iizerinde 
iizellikle durulmaktadtr. 

1. GiRkj 
Eski tekniklerin yerine daha yenilerinin 

g m e s i  siireci bugiin universal yayllma olgusu olarak 
bilinmektedir. Son birkaq on ylll~k donem suresince 
yeniliklerin yayilim~na iligkin genig bir literatur 
olugmugtur. Genelde bu literatur iki kategoriden 
birine girecek bi~imde ayrilabilir: Tuketiciler 
araslnda urun yeniliklerinin yay~hmina iligkin 
incelemeler ve bir firmalar toplulugu icinde iglem 
yeniliklerinin yayil~m~na iligkin incelemeler. Bu 
ikincisi, ozellikle tekstil uretimi cercevesi icinden 
bak~ld~ginda bu inceleme bildirisinin odak 
noktas~d~r. 

2. AMPiRiK mCELEME ORNMLER~ 
Ilk ampirik caligma hibrid mwnn yayd~rn~nin 

bir incelemesini yapan Griliches (1957) ve dort 
farkl~ endustri (komur, demir ve celik, birac~lik ve 
demiryollari) icinde on iki yeniligin yay~lma 
h~zlarin~ inceleyen Mansfield (1961) taraf~ndan 
yiiriitulmugtur. Bu ilk qahgmalar, yay~lma surecinin 
ekonomik giiclere ozellikle kazanc beklentilerine bir 
tepki olarak agklanabilecegini gostermeleri 
a~is~ndan ozellikle dikkat qekicidirler. 

1959'da Sutherland Lanchashire'deki ornek 
ban iplik firmalar~ arasmda k~sal t~lm~g iglem 

~ ..-- ~ .--- - , , 
yatay butunlegmig ya da tek iglem yapan firmalara 
oranla dikey butunlegmig firmalar arasinda daha 
yiiksek oldugunu buldu. Birkac yll sonra LanchaShire 
dokuma firmalari arasmda hag~llamadaki uc 
yeniligin (elektrikli higrometre, h ~ z l a n d ~ r ~ l m ~ g  
kurutma bagllgi ve otomatik hag11 haznesi) 
yayllimmm bir incelemesi yap~ldi [Metcalfe, 19701. 
Yayll~m duzeylerinin firma buyiiklugu ile artt~gt ve 
buna ek olarak tek iglem yapan firmalann cok iglem 
firmalarina (ya da dikey butunlegmig firmalara) 
gore yenilikleri oransal olarak daha duguk derecede 
kabul ettikleri goriildu. Metcalfe aynca kabul eden 
ve kabul etmeyen firmalar arasindaki kapanma 
oranlarin~ da inceledi ve bu uc yeniligi uygulayan- 
larin, uygulamayan firmalara oranla endustrideki 
duguge daha iyi dayandiklan sonucuna vardl. 

Goruluyor ki iglem yeniliklerinin yay111m1 
uzerindeki ilk co$afi acidan genig incelemeye 
Ulusal Ekonomik ve Sosyal Aragtirma Enstitusu 
taraf~ndan girigilmi~tir [Nabseth ve Ray, 19741. 
Dikkatler alti iilkede (Avusturya, italya, isvicre, 
Birlegik Kralhk, Birlegik Devletler ve Bat1 
Almanya) sekiz bellibagl~ yeniligin yay111ml 
uzerinde odaklagmlgti. Bu inceleme serisi icinde 
Smith taraf~ndan yurutuleni mekiksiz tezgahlar~n 
yay~lirnl ile ilgiliydi. Var~lan sonuclar agag~daki 
gibidir: 

- Ortaya qkiglannm ilk on ylli icinde mekik- 
siz tezgahlarm kurulmasi karg~ isteksizlik gosteril- 
migtir. 

- Mekiksiz tezgahlarln yay~lim h m n ~ n  
Birlegik Devletler ve Bat1 Almanya'da ortalama- 
dan daha h~zli ve Birlegik Krall~k ve italya'da or- 
talamadan daha yavag oldugu gorulmugtur. 
Ac~klaym nitelikte olmak uzere Smith, 

"Birlegik Krallik ve halya'daki "yavaghk 
egilimi, daha cok dikey butunlegmig firmalar 
iceren buyiik olciide yo&n Amerikan ve Alman 
endustrileriyle karplagt~r~ldl@nda, yuksek 
oranda kucuk firmalar i~eren daha heterojen bir 
yap~daki dokuma endustrisi ile ilintilidir." 

sonucuna vanrugtr. 
Kabul eden ve etmeyenlerin butunlegme 

diizeylerini incelerken Smith, daha once Sutherhand 
taraf~ndan ileri surulen benzer bir sonuca vararak, 
dikey butunlegmenin oldugu yerde firmalarm 
butunlegememig firmalara oranla mekiksiz 
tezgahlar~ benimsemeye daha yatkln olduklann~ 
ortaya koymugtur. 

On yll sonra Ulusal Ekonomik ve Sosyal 
Aragtirma Enstitusii taraflndan yapilan bir 
tamamlaym inceleme aqkland~ [Ray, 19841. Daha 
sonra yapilan bu incelemenin amaa, araya giren 
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The relative price that one firm may have to 
pay for the factors of production in comparison with 
another firm is a major factor in the calculation of 
profitability. Referring to differences between firms 
and differences between counhies, Nabseth and Ray 
(1974) commented that, 

"Numerically controlled machines and 
shuttleless looms which are, apart from their 

during the early stages of its availability since they 
are not only more likely to have ready access to 
adequate funds to purchase new machinery, but are 
also more likely to have the necessary in-house skills 
to acquire and understand the technical information 
needed to assess the innovation's potential 
performance. Smaller firms are, it seems, in a less 
favourable position to take the risk invovled in being 
one of the first to adopt. However it should be noted 
that Mansfield (1969) made the interesting discovery 
that small firms, having initially adopted the 
innovation, 

"... were quicker than large rivals to substitute 
the newer technique for the old." 
Likewise, whilst not denying that large firms 

have certain advantages especially in terms of access 
to investment capital, Ray (1984) obsenred that, 

"... after the initial phases of the innovation, 
once the new technology has matured and is 
receiving growing acceptance, company size 
appears gradually to lose its significance." 

j 

I 

~1 Mansfield (1969) also came to the conclusion that , the profitability of an investment opportunity acted 
as a stimulus for adoption, 

1 (IPmpnisid,further-that much research into innovation 3.4 Other n,.t,,n 
I dlffus~on ~gnores the s u ~ ~ l v  side and with it the 

other advantages, very labour saving, seem to 
have been adopted more rapidly in firms and 
countries with a relatively high wage level such 
as the United States and Sweden." 

I 
i 
1 

s., 
~- -. .-.- 

question oT how the profitability of adopting and Such factors as labour market conditions, 
producing the innovation is determined at different P articularly the availability of certain skills; 
stages during the innovation's availability. Metcalfe management attitudes; access to information; 

; (1982) clarified his views when he staterl that resistance of workers to change; and in-house research 

"... the intensity of which seems to govern quite 
closely a firm's speed of response." 
Directing attention to the profitability of 

- - ~  -~-. ..- -.- -.-.-- ...-., 
and development activity akbu t  a few of the possible 

"Profitability influences the pace of diffusion additional factors affecting the rate of diffusion. 
but equally the pace of diffusion will influence 

innovation, Metcalfe (1982) made the interesting 
that much of the emphasis in diffusion 

research is placed on the profit a c c ~ i n g  from using the 
innovation, but less emphasis is placed on the profit 

the producers of the innovation. He 

profi~abilhy." I According to Mitcalfe's model, the price of the 
1 innovation is not constant but instead is determined by 
I 
t h e  pattern of diffusion which in turn is limited, on 
I! the supply side, by the productive capacity of ma- 
Ichinery ',(I manufacturers, the increase in which depends 

' I  on the profit resultant from producing the innovation. 
#'He comments: 

' i  "The pace of diffusion depends on supply 
: I  constraints just as much as it does on the 

traditional demand constraints of adoption. 

,I 
Even if uncertainty considerations did not delay 

, adoption, diffusion would still not be 
1 instantaneous -as the standard model would 

predict- but would depend upon the pace at 
which productive capacity could be built up." 

i i  

3 3  The Size of Firm 
As pointed out by Soete (1985) it is generally 

bssumed that size of firm is an important determining 
Ifactor of inter-firm differences in time of adoption. 

(Larger firms might be expected to adopt an innovation 

4. IN CONCLUSION 
Gold (1981), on making an examination of some of 

the diffusion studies published during the 1960's and 
1970's, noted that, 

"... The most valuable contributions made so far 
have been to reveal the need for more 
penetrating concepts, better measures, more 
comprehensive analytical frameworks, and 
wider samplings of the variegated phenomena to 
be encompassed." 
Although significant contributions to the vast 

range of diffusion literature have been made recently 
[Davis, 1979; Brown, 1981; Metcalfe, 1982; Stoneman, 
1980,1981; Soete and Turner, 1984 and Soete 19851, the 
validity of Gold's comment seems in general to have 
remained unchallenged. This seems to be particularly 
true in the context of the world's textile industries. It 
seems evident that there is immense scope and a defi- 
nite need for further research if under-standing is to be 
enhanced. 
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"Sermaye pazar~ mukemmel olmadl&ndan fir- yacak, fakat uretim kapasitesinin ya- 
malarln firsatlarl degerlendirme maliyetleri rat~labilecegi hlza bag11 olacakhr." 
farkllhk gosterirler. Bir firma iqin yuksek bir - 
paranm geri donug iq hm, bir bagka firnia iqin 33. Firma Btiyiikliie 
en azlndan lasa donemde pekala oldukqa duguk 
bir hlz saylabilir; dolayls~yla finnalann yeni Soete (1985) tarafindan defjinildigi gibi, firma 
bir prosezi uygulamadaki hlzlarl buyuk buyuklugunun gene1 olarak kabul suresi iqinde 
olas~hkla farkllhk gosterecektir." firmalar arasl farklar uzerinde onemli bir 
. ... belirlevici faktor oldugu varsayllmaktadlr. Daha 

demektedirler. buyti< firmalarm bir ieniligi &taya qlklglnln ilk 
Bu firmanm uretim faktorleri iqin odemesi evrelerinde benimsemesi beklenebilir; zira bunlarln 

gerekebilecek goreli bedel, bir bagka firma ile yalnlzca yeni makina almak iqin yeterli mali 
kargllagtlr~ldl&nda, k%rllllgm hesaplanmaslnda 
as11 bir faktordur. Firmalar araslndaki farklar ve 
ulkeler araslndaki farklara deginerek Nabseth ve 
Ray (1974), 

"Diger avantajlarlndan bagka i~il ikten buyiik 
tasarruf saglayan numerik kontrollu makina- 
larln ve mekiksiz tezgahlar~n Amerika 
Birlegik Devletleri ve fsveq gibi goreli olarak 
yuksek ucret duzeylerine sahip ulke ve 
firmalarda daha h ~ z h  bir biqimde kabul 
sagladlklar~ go~lmektedir." 

demektedirler. Mansfield (1969)'de, bir yatlrlm 
firsatnun kiprl~hgmn~n kabul ipn, 

"... giddeti, bir firmanm reaksiyon hmru yakm 
olqiide belirler goriinen" 

bir uyang gibi etki yapt~& sonucuna vamugtlr. 
Bir yeniligin k6rllllglna dikkati qeken 

Metcalfe (1982), yayllma uzerindeki araymalarda 
yeniligi kullanarak elde edilen kara daha qok, 
fakat yeniligi uretenlerce elde edilen Mra daha az 
onem verildigine iligkin ilginq bir gozlem yapnughr. 
Ayrlca yeniliklerin yay111m1 uzerinde yapllan 
birqok aragtlnnanm igin ikmal yonunu ve onunla 
birlikte, yeniligin kabul ve uretilmesinden dogan 
k6rllllgm, yeniligin saglanabilir oldugu surenin 
farkll agamalar~nda nasd belirlenecefji problemini 
dikkate alrnad~gm~ da farketmigtir. Metcalfe 
(1982), 

"K%rl~llk yayll~rn hlzlnl etkiler,fakat aynl 
olqude yay l~m luzt da kSrllh& etkiler." 

dediginde goriiglerini agkl~ga kavugturmug olmak- 
tadlr. Metcalfe'ni modeline gore, yeniligin bedeli 
sabit olmaylp, bunu igin ikmal yonunde, yeniligin 
yaratilmaslndan dogan Mra dayall olarak artan 
makina va~lmcilarlnln uretim kauasitesi ta- 

kaynaklara kolayca erigebilme olanaglna sahip 
olmalarl olasll@ daha yuksek olmakla kalmay~p, 
yeniligin sakh performans yeteneklerini degerlen- 
dirmek iqin gerekli teknik bilgiyi elde etmek ve 
anlamak aqlsmdan gereken firma yeteneklerine 
sahip olmalar~ olas~llgl da daha yuksektir. 
Goruluyor ki daha kuquk firmalar yeniligi ilk kabul 
eden olmanm iqerdigi riski alma aqlslndan daha 
dezavantajll bir durumdadlrlar. Bununla beraber 
Mansfield firmalarm, (1969)'in, yeniligi ilk benimseyen kuquk 

"... yeni teknigi eskisinin yerine koymada daha 
buyiik rakiplerine oranla daha qabuk 

olduklanna iligkin ilginq bir kqifte bulunmug olmas~ 
da dikkate de&rdir. 

A y n ~  gekilde; buyuk firmalarln ozellikle 
yatlrlm sermayesine ulagmada bazl avantajlara 
sahip olduklarln~ inkar etmemekle birlikte, Ray 
(1984) 

"... yeniligin ilk evrelerinden sonra ve bir kere 
yeni teknoloji olgunlag~p gittikqe artan bir 
kabul gormeye baglaymca, firma buyuklu@ 
yavag yavag onemini yitirir" 

biqiminde bir giizlem yapmaktadlr. 

f~giicu pazarlnln kogullarl ve ozellikle bazl 
becerilerin saglanabilirligi, yonetsel yaklaglmlar, 
bilgi erigimi, i~ i l e r in  degi$klige karp diren Jeri ve 
firma iqi aragtlrma ve geligtirme etkinligi gibi 
faktorler yayilma hlz~nln etkileyen muhtemel ek 
faktorlerin sayca az baz~land~r. 

< .  

rafindan smlrlanan yaylma biqimi belirler. Sijyle 4. 
fikir yurutmektedir: 

Gold (1981), 1960'11 ve 1970'li ylllar araslnda 
"Ya~llma hlzl* kabulun gelenekse1 t a l e ~  yapllan yayllma etudlerinin bazllannln bir ince- 
kls~tlanna oldugu kadar ikmal kls~tlanna da lemesini yaparken, 
baghdlr. Belirsizlik klsltlar~ kabulu geciktir- 
m&g olsa bile, yayllma standart modelden "... Simdiye kadar yapllan en degerli katkl 
tahminlenebilecegi gibi, yine de anmda olma- daha derine igleyici kavramlara daha -iyi 

TEKSTIL VE M A m A  YIL: 3 SAYk 13 SUBAT 1989 39 



1 '  REFERENCES 
I I olqulere, daha kapsaml~ analitik ferqevelere 

BROWN, L.A., 1981, 'Innovation diffusion: A new perspective', v e  kapsanacak degigken ozellikli olaylarln 
Methuen, New Yak. daha genig orneklemelerine olan gereksinimin 
DAVIES, S., 1979, 'The diffusion of process innovations', 
Cambridge University Ress, Cambridge, England. 
GOLD, B., 1981, 'Technological diffusion, in industry: research 
needs and shortcomings', Journal of Industrial Economics, vol. 
29, No. 3, p. 247. 
GRILICHES; 2.. 1957, 'Hybrid Corn: An Exloration in the 
Economics of Technical Change: Economehica, vol. 25 p. 502. 
MANSFIELD, E., 1961, 'Technical change and the rate of 
imitation', Emnometrical, vol. 29, No. 4, p. 747. 
METCALFE, J.S., 1970, 'Diffusion of innovation in the 
Lancashire Textile Industry', The Manchester School of 

1 Economic and Social Studies, vol. 38, P. 145. 
METCALFE, S., 1982, 'On the diffusion of innovation and the 
evolution of technology' paper presented at the 
TCC-Conference, Tehical  Change Cenhe, London. 
NABSETH, L. and RAY, G.F., 1974, 'The diffusion of new 
industrial processes - an intirnational study', Cambridge 
University Press, Cambridge, England. 
RAY, G.F., 1984, 'The diffusion of mature technologies', 
Cambridge University Press, Cambridge, England 

- SMITH, R.J., 1974, in The diffusion of new industrial processes - 
an international sNdy', edited by L. Nabseth and G.F. Ray. 
Cambridge University Press, Cambridge, Endand. . - 

' 1 -  SOETE, L. and TURNER, R., 1984, 'Technology diffusion and 
the rate of technical change', The Economic Journal, vol. 94, p. 
612. 

I- SOETE. L.. 1985. 'International diffusion of technoloev. 

/ industrial development and technological leapfroggi;k; 
, World Development, vol. 13, p. 409. 
- SUTHERLAND, A,, 1959, 'The diffusion of innovation inc otton 

spinning', Journal of lndushial Emnomi=, vol. 7, p. 118. 
- ST0NEMAN.P.. 1980, 'The rate of imitation, learning and 

I profitability', Economic Letters, vol. 6, p. 179. 
1- STONEMAN, P., 1981, 'Interfirm diffusion., Bayesian learning 
I and profitability', Emnomic Journal, vol. 91, p. 375. 

I 

- 
ortaya ~ k m q  olmasldlr." 

demektedir. Her ne  kadar son zamanlarda, yaylhm 
literaturiinun genig olanlna onemli katkllar yap~l-  
mqsa  da [Davies 1979; Brown 1981; Metcalfe 1982; 
Stoneman 1980; 1981 Soete and Turner ve Soete 19851, 
Gold'un sozlerinin geqerliligi genelde tar t~glmaz 
gorunmektedir. Bu ozellikle dunya tekstil endustri- 
leri baglamlnda dogru gozukmektedir. Agkqa 
goruluyor ki eger b u  konudaki kavraytgm zengin- 
legtirilmesi isteniyorsa ileri aragt~rmalar iqin 
smlrslz olanak ve belirgin bir gereksinim vardlr. 
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Bir tekstil lifinde, yapt elemanlarinln lif ekseni 
etrafindaki oriyantasyonlartntn bilinmesi v e  
de&imlerinin tayin edilmesi cok onemlidir. Cunkii 
bu parametreler, her turlu termik isleme karst ~ o k  
duyarltdtr ve lifin fiziksel ve mekanik ~zelliklerini 
biiyiik d'lgiide etkilerler. 
Bu yazida, f genel oriyantasyon faktoriinii belirle- 
mede, en yaygrn olarak kullantlan, birka~ fiziksel 
yontem iizerinde durulacaktir. Makromolekiil zincir- 
lerinin, lif ekseni etrafindaki genel oriyantasyonunu 
tayin etrnede kullantlan yiintemlerin basinda IR 
dikroizm, cift hrtctltk, ses h ta  ve Young modiiliinu 
oleme yontemleri gelmektedir. 
Buna kargtl~k, amorf faza ait oriyantasyon fa 
parametresini dogrudan tayin etmek miimkun 
degildir. Uygun bir X tgtnt difraksiyonu yontemi ile 
elde edilen kristalin faza nit oriyantasyon paramet- 
resi fc ,  ve f yardlmt ile hesaplanabilmektedir. 

Bu nedenle, oriyantasyon parametrelerinin 
tayininde biiylik a&l@ olan ve rutin Ulcmelerin 
kontroliinde kullantlan basit X tgim difraksiyonu 
yontemleri ile, her tiirlii kristalin yaptya uygulana- 
bilen M.WILCHINSKY yonteminin. a~iklanmas~ ve 
hesaplama yollart bir bagka yaztda verilecektir. 

MEASUREMENT METHODS OF ORIENTATION 
PARAMETER IN TEXTILES FIBERS 
The knowledge of the degree of orientation of the 
various morphological units of a textile fiber is of 
great value. This is because these parameters are 
very sensitive to every kind of thermomechanical 
treatements and t h y  strongly influence the pkysical 
and mechanical characteristics of fiber material. 
In this article, a few of v e y  commonly used physical 
measurement techniques of general orientation factor 
f are discussed. 

The general orientation function of macromolecular 
chains, relative to the fiber axis, may be culculated 
from IR dicroism, from birefringence, from 
measurement of sound velocity and Young modulus. 
However, the orientation parameter of the 
amorphus state cannot be measured directly. If  the 
orientation parameter of the crystalline state fc is 
determined with a suitable X-Ray diffraction 
technique, fa can be calculated by an equation 
containing fc, fa and f as parameter. 

For this reason, X-ray diffraction techniques which 
has a vital function in the determination of 
orientation parameters and in the controlling of the 
routine tests and M.WILCHINSKY method, which is 
a most general technique and which can be applied to 
the more general crystalline systems will be treated 
in a further study. 

I. G r n S  
Tekstil liflerini diger maduelerden aylran en  

onemli fark, qok fazla anizotrop olmalar~dlr. 
Bununla beraber, molekuler veya daha ust duzeydeki 
yap1 elemanlannm, lif  ekseni etrafinda, iyi veya 
kotu oriyantasyonu fiziksel ozellikler iqin iyi bir 
olqu olugturmaktad~r. Her ikisi d e  selulozik ve 
benzer kristalin yaplya sahip, pamuk ve rami lifleri 
bu aqdan karg~lagt~r~ld~@nda, fiziksel v e  mekanik 
ozelliklerindeki fark hemen goze farpmaktadlr. 

Pamuk l i f lerinde,  fibriler yaplnln helis 
wklinde o l u ~ u  ve kristalitlerin l i f  ekseni boyunca 
zaylf oriyantasyonu, de forme olma yeteneginin 
kopma uzamaslnln ve burulma mukavemetinin 
yuksek olmaslna neden olmaktad~r. Buna karglllk 
rami liflerinde selulozik zincirlerin v e  kristalitlcrin 
lif  ekseni boyunca oriyantasyonlan oldukqa iyidir. 
Bu nedenle, rami lifleri, daha yuksek bir rijidlik 
modulu v e  daha yiiksek bir kopma mukavemetine 
sahiptirler. Bunun sonucu olarak, iplik olu$umu v e  
d o k u m a  basamaklar lnda o ldukqa  f a r k h  
davranarak, sorun yarahrlar. Ustelik elde edilen 
tekstil urunleri daha az ku l lan~g l~  ve surtunmeye 
kargl daha az  dayanlkh olmaktadlr. 

Geligen teknoloji ile, farkh amaqlara yonelik, 
fok  say~da yapay lif  u re t i lmi~  v e  eetilmektedir. 
Bunun tabii sonucu olarak da, bunfarm fizikscl 
ozelliklerini belirlemede kullanllan fiziksel 
yontemler qok fazla geligmig ve sayllarl da 
artmlgtlr. 

Yapay liflerin temel yaplsl oriyantasyonu, 
klasik sistemlerde, filamentlerin elde edilmesini 
mu teak ip ,  uygulanan f e k m e  iglemleri ile 
saglaniyordu. Yeni  entegre sistemlerde, filamentle- 
rin olugmas~ esnas~nda oriyantasyon da gerqeklcg- 
tirilmektedir. Polyester ve poliamid lifleri b u  
~ k i l d e  lif olugumu basamaglnda oriyante edilebilen 


