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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
|| plementarity, profitability, the size of firm etc.

such as technical applicability and com-

|| 1. INTRODUCTION

The process whereby older techniques are
replaced by newer techniques is now universally

1 ! 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

1 the context 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

i 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, 1970]. 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
industry’s decline better thanh 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,
1974). 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, 1984]. 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 yazi tekstil islem yeniliklerinin yayihmim et-
kileyen faktorleri incelemek icin yilritilen
arastirmalara iliskin genis bir literatiiri gozden
gecirmektedir. Teknik uygulanabilirlik ve tamam-
layicihk, karhilik, firma biiyikligi v.s. gibi
yayilim Thizint  belirleyen faktorler iizerinde
gzellikle durulmaktadur.

1. GIRiS

Eski tekniklerin yerine daha yenilerinin
gecmesi siireci bugiin tiniversal yayilma olgusu olarak
bilinmektedir. Son birkag on yillik dénem siiresince
yeniliklerin yayilmina iligkin genig bir literatar
olusmugstur. Genelde bu literatiir iki kategoriden
birine girecek bigimde ayrilabilir: Tiiketiciler
arasinda iiriin yeniliklerinin yayihmina iligkin
incelemeler ve bir firmalar toplulugu icinde iglem
yeniliklerinin yayihmina iligkin incelemeler. Bu
ikincisi, 6zellikle tekstil iiretimi gercevesi i¢inden
bakildiginda bu inceleme bildirisinin odak
noktasidir.

2. AMPIiRiK INCELEME ORNEKLERi

Ilk ampirik caligma hibrid misimn yayilhmimin
bir incelemesini yapan Griliches (1957) ve dort
farkli endiistri (kdmiir, demir ve gelik, biracilik ve
demiryollar1) icinde on iki yeniligin yayilma
hizlarint inceleyen Mansfield (1961) tarafindan
yiiriitiilmiigtiir. Bu ilk cahgmalar, yayilma siirecinin
ekonomik giiclere 6zellikle kazang beklentilerine bir
tepki olarak agiklanabilecegini godstermeleri
acistndan dzellikle dikkat gekicidirler.

1959'da Sutherland Lanchashire'deki ornek
bazi iplik firmalari arasinda kisaltilmig iglem
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diizenlemelerinin yayilimim inceledi ve kabuliin
yatay biitiinlesmis ya da tek iglem yapan firmalara
oranla dikey biitiinlesmis firmalar arasinda daha
yiiksek oldugunu buldu. Birkag y1l sonra Lanchashire
dokuma firmalar1 arasinda hagillamadaki iig
yeniligin (elektrikli higrometre, hizlandirilmis
kurutma baghg ve otomatik hagil haznesi)
yayiliminn bir incelemesi yapildi [Metcalfe, 19701
Yayilim diizeylerinin firma biiyiikligi ile arttig ve
buna ek olarak tek iglem yapan firmalarin cok iglem
firmalarina (ya da dikey bitiinlesmis firmalara)
gore yenilikleri oransal olarak daha diigitk derecede
kabul ettikleri goriildii. Metcalfe ayrica kabul eden
ve kabul etmeyen firmalar arasindaki kapanma
oranlarini da inceledi ve bu ii¢ yenilii uygulayan-
larin, uygulamayan firmalara oranla endiistrideki
diigiige daha iyi dayandiklan sonucuna varda.

Goriiliiyor ki islem yeniliklerinin yayilimi
iizerindeki ilk cografi agidan genis incelemeye
Ulusal Ekonomik ve Sosyal Aragtirma Enstitiisii
tarafindan girigilmigtir [Nabseth ve Ray, 1974].
Dikkatler alt1 iilkede (Avusturya, Italya, Isvigre,
Birlegik Krallik, Birlesik Devletler ve Bati
Almanya) sekiz bellibagh yeniligin yayilimi
fizerinde odaklasmisti. Bu inceleme serisi iginde
Smith tarafindan yiiriitiileni mekiksiz tezgahlarin
yayiimu ile ilgiliydi. Varilan sonuglar agagidaki
gibidir:

— Ortaya gikiglarimun ilk on yihi iginde mekik-
siz tezgahlarin kurulmas: kars: isteksizlik gosteril-
migtir.

— Mekiksiz tezgahlarin yayillm hizinin
Birlesik Devletler ve Bati Almanya'da ortalama-
dan daha hizli ve Birlegik Krallik ve Italya'da or-
talamadan daha yavas oldugu goriilmiigtiir.
Aciklayial nitelikte olmak iizere Smith,

"Birlesik Kralhk ve Italya'daki "yavaghk"
egilimi, daha ¢ok dikey biitiinlegmis firmalar
iceren biiyiik l¢lide yogun Amerikan ve Alman
endiistrileriyle kargilagtinnldiginda, yiiksek
oranda kiiciik firmalar igeren daha heterojen bir
yapidaki dokuma endiistrisi ile ilintilidir."

sonucuna varmistir.

Kabul eden ve etmeyenlerin biitiinlesme
diizeylerini incelerken Smith, daha dnce Sutherhand
tarafindan ileri siiriilen benzer bir sonuca vararak,
dikey biitiinlesmenin oldugu yerde firmalarm
biitiinlesememis firmalara oranla mekiksiz
tezgahlan1 benimsemeye daha yatkin olduklarim
ortaya koymusgtur.

On yil sonra Ulusal Ekonomik ve Sosyal
Arastirma Enstitiisii tarafindan yapilan bir
tamamlayic1 inceleme agikland1 [Ray, 1984]. Daha
sonra yapilan bu incelemenin amaci, araya giren
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shipments to developed economies was in many cases
over 90 per cent and in some cases nearly 100 per cent.
However in terms of proportion of total number of
|| looms installed, he stated that shuttleless looms still
|| had wide scope for further application since,

"... given the very long life of looms of the
earlier types, the share of the new machines in
the total loom stock of most countries' cotton
weaving industry is relatively small.”

By way of conclusion, Ray remarked that the
- rate of future replacement of existing looms by
shuttleless looms will depend to a large extent on any
future geographical shifts in textile processing away
from developed economies. He went further to suggest
that the lavour saving characteristics of shuttleless
- looms are of little or no significance, at least for the
time being, in countries such as India where three

| quarters of the operational looms are non-automatic.

| 3. FACTORS DETERMINING THE RATE OF
‘ DIFFUSION

\

|

| A number of factors influencing the adoption of

| process innovations have been identified by

| researchers. Some of the more important are discussed
| bricfly below.

3.1 Technical Applicability and Complementarity

The primary reason why firms may hesitaté in
the adoption of an innovation, at least during the
early stages of availability, would seem to relate to
| both technical and economic uncertainty (or lack of
| information) about the new technology. Many
potentially early adopters may often know of the
innovation shortly after its launch, but an awareness
_ of the innovation's performance potential within
. their own technico-economic environment will be

- lacking. Operating information is however
|| progressively increased as certain ‘innovative'
| adopters conduct small-scale adoption, probably
| . under the close guidance of machinery manufacturers.
|; Such early trials serve not only.in defining the
| technical and economic parameters of operation, but
. also induce further machinery refinements which
| may help to extend the product range of the new
||| machinery. It is in fact a misconception to maintain

_ that an innovation is immediately applicable to the
| manufacture of the full ranee of an industry's output.
|, The machinery adopted during the early stages of
|| availability will most likely be inferior, in terms of
| its operating performance and range of applicability,
|, to machinery adopted by later adopters. As diffusion
of an innovation progresses and information feedback
|, from innovative adopters to machinery manufacturers

increases, re-development of the innovation occurs. As
a results, the technical performance of the machine
improves and the product range to which the
innovation is applicable extends further. This
eventuality was recognised by Soete (1985) who
stated that,

"As diffusion proceeds, and the specific user
demands become more stringent, it can be
expected that the effective use of scientific
knowledge in improving the performance,
quality and reliabilty of the innovation will

increase substantially.”

In the National Institute's follow up study of
shuttleless looms, Ray noted that significant devel-
opments had occurred since the preliminary study,
mainly in terms of

“... higher speed, improved performance, better
-servicing and further noise reduction.”

He remarked further that the product range for
which shuttleless looms were applicable had
extended significantly.

In addition to technical applicability, the
technical complementarity of an innovation may also
influence adoption decisions. This occurs when
adoption of an innovation at one stage of processing
necessitates the adoption of a complementary
innovation at a subsequent or previous stage in the
processing sequence. Under these circumstances
vertically organised concerns would be in a more
favourable position to make adoption decisions
which relate to processing from early raw material to
final finished product. It seems reasonable to suggest
that the necessity for further complementary
adoption may be a factor in explaining the apparent
readiness in the past of vertically organised textile
firms to adopt innovation in the early stages of
availability.

3.2. Profitability

Not surprisingly, Nabseth and Ray (1974) as a
general conclusion to their research pinpointed
profitabilty as an important factor in explaining the
willingness of firms to adopt an innovation.
Recognising the possibility of variations in
profitability from firm to firm, Nabseth and Ray
point out that,

"Since the capital market is imperfect, firms'
opportunity costs differ. A high internal rate of
return for one firm may very well be considered a
rather low rate for another, at least in the short.
term, so that firms are likely to differ in their
speed of application of a new process."
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llarda, bagtaki sekiz iglem yeniliginden altisimin
kabul edilme derecesini yeniden O6lgmek idi.
Mekiksiz tezgahlarin gordiigii genel kabul iizerinde
durarak, Ray, geligmis ekonomilere yapilan toplam
sevkiyat icinde mekiksiz tezgahlarin paymn cok
kez yiizde 90'mn iizerinde, baz: kereler hemen he.men
yiizde 100 oldugunu vurgulargtir. Bununla birlikte,
kurulan toplam tezgah sayis: i¢indeki pay a.lgsmdan
mekiksiz tezgahlann ileri uygulamalan igin hala
genis bir alan oldugunu, zira,

"... daha onceki tezgah tiplerinin gok uzun

omiirleri dikkate alindiginda, bircok iilkenin

pamuklu dokuma endiistrisindeki toplam
tezgah stogu iginde yeni makinalarin paymin
goreli olarak kiigiik"

oldugunu belirtmigtir.

Sonug olarak Ray, gelecekte mevcut tezgahlarin
mekiksiz tezgahlarla degistirilme hizinin biiytik
blgiide tekstil igleminin gelecekte geligmis
ekonomilerden bagka yerlere dogru cografi yer
degistirmelerine bagh olacagina igaret etmigtir.
Ayrica mekiksiz tezgahlarin igcilik tasarrufu
saglama Ozelliklerinin, en azindan gimdilik caligir
haldeki tezgahlarin dortte {igliniin otomatik olma-
yan tezgahlar oldugu Hindistan gibi lilkelerde az ya
da higbir éneminin olmadin: da ileri siirmiigtiir.

3. YAYILIM HIZINI BELIRLEYEN FAKTORLER

Aragtirmacilar tarafindan iglem yenilegtir-
melerinin kabuliinii etkileyen bir dizi faktor
tanimlanmis bulunmaktadir. Bunlarin daha 6nemli
olanlarn agagida kisaca tartigilmugtir.

3.1. Teknik Uygulanabilirlik ve Tamamlayiahik

Bir yeniligi uygulamada firmalarin en azindan
satinalinabilir oluglarnin ilk evrelerinde tereddiit
gostermelerinin ana nedeni, yeni teknoloji ile ilgili
olarak hem teknik hem de ekonomik belirsizlik (ya
da bilgi eksikligi) olarak goriinmektedir.

Ik potansiyel uygulayicilarin ¢ogu yeniligi
piyasaya siiriilmelerinden kisa bir zaman sonra
Ogrenmis olabilirler, fakat bu yeniligin kendi tek.mk
ekonomik gevreleri icindeki performans potansiye-
line iligkin bilgileri eksik olacaktir. Bununla
birlikte baz1 yenilikgi uygulayialar kiiciik caph bir‘
uygulama yiiriittiiklerinden, igletim bilgileri bel“kl
de makina yapimecilarinin yakin kilavuzlugu
altinda zamanla artirilmaktadir. Bu tiir ilk
denemeler yalmzca iglemin teknik ve ekonomik
parametrelerini belirlemeye yaramakla kalmayip,
yeni makinanin iriin tiplerinin belki de
genigletilmesine yardimci olabilecek ileri makina
gelismelerine de yol acabilirler. Gergekte bir
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yeniligin bir endiistrinin tliim iiriin gegitlerinin
tiretimine hemen uygulanabilecegini ileri siirmel
yanhg bir kavrayigtir. Isletim performansi ve
uygulama alaninin genigli§i bakimindan pazars
siiriilmesinin ilk evrelerinde kabul edilen bir
makina, daha sonraki uygulaywcilar tarafindar
kabul edilen makinalardan biiyiik bir olasilikla
daha digiik oOzellikli olacaktir. Bir yeniligin
yayilmas: ilerledikce ve yenilikgi uygulay1c11a3
tarafindan makina yapimcilarina seri beslenen bilgi
arttikca, yeniligin yeniden gelistirilmesi olgusu
ortaya gikar. Sonucta makinann teknik performansi
geligir ve yeniligin uygulandig iiriin kategorisi dahe
da genisler. Bu olas: sonug,
"yayilma ilerledik¢e ve &zel kullanicx istekler.
daha zorlayia hale gelirken yeniligin perfor-
mansini, kalite ve gilivenilirligini geligtirmedse
bilimsel bilginin etkin kullammminin belirgir
Slgiide artmasimun beklenebilecegini®

sbyleyen Soete (1985) tarafindan belirtilmigtir.

Ulusal Enstitii'niin yaphg tamamlayia mekik
siz tezgah etiidiinde Ray ilk incelemeden bu yans
daha cok

"... daha yiiksek hiz, geligtirilmis performans

daha iyi hizmet ve daha ileri giiriiltd diigiirme’

agisindan dikkat gekici gelismelerin oldugunu no
etmistir. Ayrica mekiksiz tezgahlarn uygulanabil
digi iriin stmfinin 6nemli 6lglide genigledigini d
belirtmigtir.

Teknik uygulanabilirlife ek olarak bi
yeniligin teknik agidan tamamlayic olusu da kabu
kararlarin etkileyebilir. Bu bir iglem agamasindak
bir yeniligin kabulii, islem dizisinde bir sonraki y:
da bir Onceki agamada tamamlayic1 bir bagki
yeniligin kabuliinii gerektirdigi zaman ortaya gikar
Bu kogullarda, dikey oOrgiitlenmig igyerleri ill
hammaddeden baglayarak bitmig iiriine kada
yapilan iglemle ilgili kabul kararlan almada dah:
avantajli bir konumda olacaklardir. Daha iler
diizeyde tamamlayia bir uygulama gereksiniminin
gecmigte dikey Orgiitlenmis tekstil firmalarinn
yeniligi ilk ortaya ciktig1 evrelerdeki kabu
ediglerindeki bariz kolayli§y aciklayan bir faktd:
oldugunu ileri siirmek oldukca mantikh olabilir.

3.2. Karhlik

Nabseth ve Ray (1974), aragtirmalarinin gene
bir sonucu olarak kdrlihig: firmalarin bir yenili§
kabul etmede gosterdikleri istekliligi agiklamad:
énemli bir faktdr olarak saptamuglardir ve bi
sagirticn degildir. Kéarlihigin firmadan firmay:
degigkenlik gosterme olasilif1 kabul ederek Nabsetl
ve Ray;

w



||1 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 countries, Nabseth and Ray
| (1974) commented that,

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

il Mansfield (1969) also came to the conclusion that
| | the profitability of an investment opportunity acted
| | asa stimulus for adoption,

| "... the intensity of which seems to govern quite
| closely a firm's speed of response.”

_ Directing attention to the profitability of
|| innovation, Metcalfe (1982) made the interesting
| observation that much of the emphasis in diffusion
‘ ‘ | research is placed on the profit accruing from using the
|innovation, but less emphasis is placed on the profit
|| accruing to the producers of the innovation. He
||| recognised further that much research into innovation
| diffusion ignores the supply side and with it the
| question of how the profitability of adopting and
| | producing the innovation is determined at different
; fi" stages during the innovation's availability. Metcalfe

| | (1982) clarified his views when he stated that,
|

u "Profitability influences the pace of diffusion
b but equally the pace of diffusion will influence
‘ profitability."
| i;s; According to Metcalfe's model, the price of the
. innovation is not constant but instead is determined by
| the pattern of diffusion which in turn is limited, on
‘ the supply side, by the productive capacity of ma-
|  chinery manufacturers, the increase in which depends
ﬁ ' on the profit resultant from producing the innovation.
| | He comments:
i "The pace of diffusion depends on supply
fil constraints just as much as it does on the
traditional demand constraints of adoption.
Even if uncertainty considerations did not delay
. adoption, diffusion would still not be
i instantaneous -as the standard model would
i predict- but would depend upon the pace at
F which productive capacity could be built up."

3.3 The Size of Firm

il

I As pointed out by Soete (1985) it is generally
|, assumed that size of firm is an important determining
| factor of inter-firm differences in time of adoption.
' Larger firms might be expected to adopt an innovation

|38

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) observed 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.”

3.4 Other Factors

Such factors as labour market conditions,
particularly the availability of certain skills;
management attitudes; access to information;
resistance of workers to change; and in-house research
and development activity are but a few of the possible
additional factors affecting the rate of diffusion.

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
[Davies, 1979; Brown, 1981; Metcalfe, 1982; Stoneman,
1980, 1981; Soete and Turner, 1984 and Soete 1985], 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 pazari miikemmel olmadifindan fir-
malanin firsatlar1 degerlendirme maliyetleri
farkhlik gosterirler. Bir firma icin yiiksek bir
paranin geri doniig i¢ hizi, bir bagka firma igin
en azindan kisa donemde pekala oldukea diigiik
bir hiz sayilabilir; dolayisiyla firmalarin yeni
bir prosezi uygulamadaki hizlan biyiik
olasihkla farklilik gosterecektir.”

demektedirler.

Bu firmanin iiretim faktdrleri icin ddemesi
gerekebilecek goreli bedel, bir bagka firma ile
kargilagtinldiinda, kérlilifin hesaplanmasinda
asil bir faktordiir. Firmalar arasindaki farklar ve
iilkeler arasindaki farklara deginerek Nabseth ve
Ray (1974),

"Diger avantajlarindan bagka iscilikten biiylik

tasarruf saglayan niimerik kontrollu makina-

larin ve mekiksiz tezgahlarin Amerika

Birlesik Devletleri ve Isveg gibi goreli olarak

yiiksek ticret diizeylerine sahip iilke ve

firmalarda daha hizli bir bicimde kabul
sagladiklar1 goriilmektedir.”

demektedirler. Mansfield (1969)'de, bir yatinnm
firsatimin karhihgmin kabil igin,

"... siddeti, bir firmanm reaksiyon hizin1 yakin

blgtide belirler gdriinen”
bir uyana gibi etki yaptig1 sonucuna varmugtir.

Bir yeniligin karhhgna dikkati ¢eken
Metcalfe (1982), yayilma iizerindeki aragirmalarda
yeniligi kullanarak elde edilen kdra daha cok,
fakat yeniligi iiretenlerce elde edilen kira daha az
tnem verildigine iligkin ilging bir gbzlem yapmgtir.
Ayrica yeniliklerin yayilima {izerinde yapilan
bircok aragtirmanin igin ikmal yoniinii ve onunla
birlikte, yeniligin kabul ve iiretilmesinden dogan
karhhgm, yeniligin saglanabilir oldugu siirenin
farkli agamalarinda nasil belirlenecegi problemini
dikkate almadigim1 da farketmigtir. Metcalfe
(1982),

"Karhlik yayilim hizim etkiler,fakat aym
dlgiide yayihm hizi da karhhg etkiler.”
dediginde goriiglerini agtkhfa kavugturmug olmak-
tadir. Metcalfe''in modeline goére, yeniligin bedeli
sabit olmayip, bunu igin ikmal ydniinde, yeniligin
yarattimasindan dogan kira dayah olarak artan
makina yapimcilarimin liretim kapasitesi ta-
rafindan smirlanan yayilma bigimi belirler. $oyle

fikir ytiriitmektedir:

"Yayilma hizi, kabuliin geleneksel talep

kisitlarina oldugu kadar ikmal kisitlarnina da

baglhidir. Belirsizlik kisitlan kabulii geciktir-
memis olsa bile, yayllma standart modelden
tahminlenebilecegi gibi, yine de aninda olma-
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yacak, fakat iiretim kapasitesinin ya-
ratilabilecegi hiza bagh olacaktr."

3.3, Firma Biiyiikliigii
Soete (1985) tarafindan deginildigi gibi, firma
biiyiikliigiiniin genel olarak kabul siiresi iginde
firmalar arasi farklar {izerinde onemli bir
belirleyici faktdr oldugu varsayillmaktadir. Daha

‘biiyiik firmalarn bir yeniligi ortaya gikigiun ilk

evrelerinde benimsemesi beklenebilir; zira bunlarin
yalnizca yeni makina almak igin yeterli mali
kaynaklara kolayca erigebilme olanagina sahip
olmalar1 olasihif daha yiiksek olmakla kalmayip,
yeniligin sakli performans yeteneklerini degerlen-
dirmek igin gerekli teknik bilgiyi elde etmek ve
anlamak acisindan gereken firma yeteneklerine
sahip olmalar1 olasihg: da daha yiiksektir.
Goriiliiyor ki daha kiigiik firmalar yeniligi ilk kabul
eden olmanin igerdigi riski alma agisindan daha
dezavantajli bir durumdadirlar. Bununla beraber
Mansfield (1969)'in, yeniligi ilk benimseyen kiigiik
firmalarin,

"... yeni teknigi eskisinin yerine koymada daha

biiyiik rakiplerine oranla daha ¢abuk"
olduklarma iligkin ilging bir kegifte bulunmug olmast
da dikkate degerdir.

Ayni gekilde; biiyiik firmalann o&zellikle
yatinm sermayesine ulagmada bazi avantajlara
sahip olduklarimi inkar etmemekle birlikte, Ray
(1984)

"... yeniligin ilk evrelerinden sonra ve bir kere
yeni teknoloji olgunlagip gittik¢e artan buir
kabul gbrmeye baslayinca, firma biiyiikligii
yavag yavag onemini yitirir”

bigiminde bir gézlem yapmaktadir.

3.4. Diger Faktirler

Isgiicii pazarinin kogullar1 ve ozellikle baz
becerilerin saglanabilirligi, yonetsel yaklagimlar,
bilgi erigimi, igcilerin degisiklige kars: direngleri ve
firma i¢i aragtirma ve geligtirme etkinligi gibi
faktorler yayilma hizinin etkileyen muhtemel ek
faktorlerin sayica az bazilandir.

4, SONUC

Gold (1981), 19601 ve 1970'li yillar arasinda
yapilan yayima etfidlerinin bazilanmmn bir ince-
lemesini yaparken,

“... Simdiye kadar yapilan en degerli katki
daha derine igleyici kavramlara daha .iyi
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Olgiilere, daha kapsamli analitik gercevelere
ve kapsanacak degigken &zellikli olaylarin
daha genis 6rneklemelerine olan gereksinimin
ortaya ¢itkmug olmasidir.” '

demektedir. Her ne kadar son zamanlarda, yayilim
literatiiriiniin genig olanina 6nemli katkilar yapil-
mgsa da [Davies 1979; Brown 1981; Metcalfe 1982;
Stoneman 1980; 1981 Soete and Turner ve Soete 1985],
Gold'un sbzlerinin gegerliligi genelde tartigilmaz
goriinmektedir. Bu dzellikle diinya tekstil endiistri-
leri baglaminda dogru géziikmektedir. Acikca
goriiliiyor ki eger bu konudaki kavrayigin zengin-
legtirilmesi isteniyorsa ileri arastirmalar icin
sinirsiz olanak ve belirgin bir gereksinim vardir.
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Tekstil Liflerinde
Oriyantasyon
Parametrelerinin
Tayini Yontemleri

Hanife UNAL
Docg. Dr.
Ege Uni. Miih. Fak. Tekstil Miih. Bolimii - IZMIR

Bir tekstil lifinde, yapr elemanlarimn Lif ekseni
etrafindaki oriyantasyonlarimin  bilinmesi ve
degisimlerinin tayin edilmesi ¢ok onemlidir. Ciinkii
bu parametreler, her tirlii termik igleme kargt gok
duyarhdir ve lifin fiziksel ve mekanik ozelliklerini
biiyiik olciide etkilerler.

Bu yazida, f gemel oriyantasyon faktdriini belirle-
mede, en yaygin olarak kullamlan, birkac fiziksel
yontem iizerinde durulacaktir. Makromolekiil zincir-
lerinin, lif ekseni etrafindaki genel oriyantasyonunu
tayin etmede kullamlan yontemlerin baginda IR
dikroizm, cift kiricilik, ses hizi ve Young modiiliinii
olgme yontemleri gelmektedir.

Buna karsilik, amorf faza ait oriyantasyon f,
parametresini dogrudan tayin etmek wmilmkin
degildir. Uygun bir X tsim difraksiyonu yontemi ile
elde edilen kristalin faza ait oriyantasyon paramel-
resi f., ve f yardimi ile hesaplanabilmektedir.

Bu nedenle, oriyantasyon parametrelerinin
tayininde biiyiik agirhi§s olan ve rutin Glgmelerin
kontroliinde kullamlan basit X 1sim difraksiyonu
yintemleri ile, her irlii kristalin yaptya uygulana-
bilen M.WILCHINSKY ydnteminin agiklanmas: ve
hesaplama vyollar: bir baska yazida 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 senmsitive to every kind of thermomechanical
treatements and they strongly influence the physical
and mechanical characteristics of fiber material.

In this article, a few of very commonly used physical
measurement techniques of general orientation factor
f are discussed.
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The general orientation function. of macromolecular
chains, relative to the fiber axis, may be calculated
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 f¢ is

determined with a suitable X-Ray diffraction
technique, fg 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.

1. GIRIS

Tekstil liflerini diger madaelerden ayiran en
onemli fark, cok fazla anizotrop olmalaridir.
Bununla beraber, molekiiler veya daha iist diizeydeki
yapr elemanlarinin, lif ekseni etrafinda, iyi veya
kotii oriyantasyonu fiziksel dzellikler igin iyi bir
6lgii olusturmaktadir. Her ikisi de seliilozik ve
benzer kristalin yapiya sahip, pamuk ve rami lifleri
bu aqidan karsilastirildiginda, fiziksel ve mekanik
Ozelliklerindeki fark hemen gbze carpmaktadir.

Pamuk liflerinde, fibriler yapinin helis
seklinde olugu ve kristalitlerin lif ekseni boyunca
zayif oriyantasyonu, deforme olma yeteneginin
kopma uzamasimin ve burulma mukavemetinin
yiiksek olmasina neden olmaktadir. Buna karsilik
rami liflerinde seliilozik zincirlerin ve kristalitlerin
lif ekseni boyunca oriyantasyonlar oldukga iyidir.
Bu nedenle, ramii lifleri, daha yiiksek bir rijidlik
modiilii ve daha yiiksek bir kopma mukavemetine
sahiptirler. Bunun sonucu olarak, iplik olusumu ve
dokuma basamaklarinda oldukg¢a farkh
davranarak, sorun yaratirlar. Ustelik elde edilen
tekstil iiriinleri daha az kullanigh ve siirtiinmeye
kargi daha az dayanikh olmaktadir.

Geligen teknoloji ile, farkli amaglara yonelik,
¢ok sayida yapay lif iretilmig ve Gretilmektedir.
Bunun tabii sonucu olarak da, bunlarn fiziksel
ozelliklerini belirlemede kullanilan fiziksel
yontemler c¢ok fazla geligmig ve sayilan da
artmigtir.

Yapay liflerin temel yapisi oriyantasyonu,
klasik sistemlerde, filamentlerin elde edilmesini
miiteakip, uygulanan ¢ekme iglemleri ile
saglaniyordu. Yeni entegre sistemlerde, filamentle-
rin olugmasi esnasinda oriyantasyon da gercekles-
tirilmektedir. Polyester ve poliamid lifleri bu
sekilde lif olusumu basamaginda oriyante edilebilen
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