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The pyhsical properties, which are important for
the textile use, of the PET polyester fibres produced
in Turkey were investigated. They were namely the
elastic properties like tensile strength, elongation at
break, tensile, bending and torsional moduli, and

the properties related to the inner structure such as

density, melting point, viscosity, birefringence and
crystallinity.

Samples of PET - polyester fibres from POY and flat
(straight filament) yarns of six main producers of
Turkey were used for determinations. The degree of
crystallinity was estimated on the basis of the densi-
ty measurements.

It was found that the main physical properties of
the polyester fibres from POY and flat yarns pro-
duced in Turkey were smilar to those produced
elsewhere except that slightly lower young modulus
and crystallinity in both POY and flat yarns were
found.

1. INTRODUCTION

About 20 % of the world fibre production is com-
prised of polyester fibre production which is around
9 million tons per year. Because of the limitations
in increasing the natural fibre production of the
world, it is excepted that the man-made fibre pro-
duction will maintain its annual growth trend of 4-
6 %. Thus the investigation of the properties and
prospects of the polyester fibres will be of continu-
ous interest.

PET - polyester fibre production was started in
Turkey in 1968 as the production of continuous fila-
ment yarn. There are now eight plants, six of which
are in operation. Table 1 shows the production of
polyester fibre in Turkey for the period 1984-1989.
Polyester is also exported both as fibre and as contin-
uous filament yarn from Turkey, wheereas a certain
amount is also imported each year. The foreign
trade of polyester fibre of Turkey is also shown in
Table 1 for the period 1984-1989. It is, therefore, im-
portant that the polyester fibre produced in Turkey
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has the properties, which are important for textile
use, comparable with those of produced elsewhere.

There has not, however, been no survey or de-
tailed research published on the properties of the
polyester fibres produced in Turkey. It has, thus,
been the primary aim of this study [Bozdogan, 1989]
to determine its properties important for the textile
use like the elastic properties as well as those prop-
erties relating the internal structure of the fibre.

The elastic properties determined were the ten-
sile strength, elongation at break, the tensile, bend-
ing and torsional moduli. The structural properties
determined were the melting point, density, viscos-
ity and birefringence. The degree of crystallinity
which affects both elastic and structural properties
was calculated is based on the density measure-
ments.

Polyester fibre is used in three forms , namely as
continuous filament yarn texturized yarn and staple
fibre.The areas of use of polyester fibre both as flat
(straight) filament and texturized yarn have ex-
tended greatly in recent years. As a direct conse-
quence of this, the flat continuous filament yarn
production and exports have increased greatly in
Turkey in recent years. It was, thus, thought proper
to investigate first the continuous filament polyes-
ter fibre in the form of flat yarn and POY (partially
oriented yarn), since the POY is the first stage in the
production of both flat filament or texturized yarn.
2, EXPERIMENTAL
2.1. Materials Used for Measurements

Samples of flat filament yarn and POY were ob-
tained from six producers, namely Polylen, Sifas,
Sénmez Filament, S6nmez A.S.F., Nergis in Bursa
and Sasa in Adana. No samples could be obtained
from Sancak Tiil in Istanbul and MNS in Adana,
because they have almost stopped their production.
The technical specifications of these sample yarns
are given in Tables 2 and 3 for POY and flat yarn re-
spectively.

2.2, Methods of Measurements
2.2.1, Tensile Test

The tensile testing of the fibres were carried out
on Textechno Fafegraph equipped with a computer.
The load-deformation curves were obtained using 2
cm test length and a breaking time of 20 sec. 16
measurements were made for each yarn taking
specimens from different regions of each sample

-yarn.

2.2.2, Bending Test

The bending tests were carried out on yarns using
the ring loop method as described by Carlene (1950)-
An experimental set up as shown in Plate 1 was pre-
peared to project the shade images of the yarn loops
on a screen.The magnified images of the loops were
projected on the screen along with that of graduated
glass disc placed in front of the loop as shown in
Plate 2. A magnification factor of 21 was obtained
with a ring diameter of 1,6 cm. The weights used t0
distort the rings varied between 3,6 mg and 8,3 m§
according to the denier of the yarns used.

The bending rigidity of the fibre was calculated
from that of the sample yarn which was assumed t0
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Tiirkiye'de iiretilen PET polyester liflerinin tekstil
olarak  kullamiminda dnemli olan fiziksel
dzellikleri incelenmistir. Bunlar cekme mukave-
meti, kopma uzamasi, uzama, egilme ve burulma
modiilleri gibi elastik dzellikler ile yogunluk, erime
noktas: viskozite, ¢ift kiricahk ve kristallik derecesi
gibi i¢ yapr ile ilgili ozelliklerdir.

Olgiimler igin Tiirkiye'nin alti1 belli bagh
iireticisinden saglanan POY ve diiz PET - polyester
iplik lif ornekleri kullamlmigtir. Kristallik derecesi
yogunluk dlgmelerine dayali olarak belirlenmigtir.
Tiirkiye'de tiretilen POY ve diiz ipliklerden alinan
polyester liflerinin bellibagh Gzelliklerinin, hem
POY hem de diiz iplikte biraz daha diisiik Young
modilii ve kristallik derecesi deZerleri disinda
bagka iilkelerde iiretilenlere benzer oldugu bulun-

Diinya lif iiretiminin yaklagik %20'sini yillik 9
milyon ton civarinda olan polyester lif tretimi
olugturur. Diinya dogal lif dretiminin
artirillmasindaki simnirlamalar nedeniyle, insan
yapis1 lif iiretiminin yillikk %4 - 6 olan artis
egilimini siirdiirmesi beklenmektedir. Bu
bakimdan polyester liflerinin Gzelliklerinin ve gele-
cekteki olanaklarinin incelenmesi siirekli ilgi konu-
su olacaktir.

Tiirkiye'de PET polyester lif iiretimi devaml lif
ipligi olarak 1968'de baslamigtir. Su anda altisi
caligir durumda sekiz kurulug bulunmaktadir. Tab-
lo 11984 - 1989 dénemi Tiirkiye polyester lif iireti-
mini gostermektedir. Tiirkiye ayni1 zamanda hem lif
hem de devamh filament ipligi olarak polyester
ihrag etmekte, buna kargin her yil bir miktar da
ithal etmektedir. Tablo 1'de aym1 zamanda 1984 -
1989 doneminde Tiirkiye'nin polyester lif dis ticare-
i gosterilmistir. Dolayisiyla, Tirkiye'de iiretilen
pol-yester lifinin tekstil kullanimi agisindan énemli
olan 6zelliklerinin bagka yerde iiretilenlerinki ile
kargilastirilabilir diizeyde olmasi 6nemlidir.
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Tablo 1. Tirkiye'de Polyester Lif ve Iplik Uretimi, Ihracat ve
Ithalah (Ton).

Table 1. Polyester Fibre and Yarn Production, Export and Im-
port of Turkey (Tons).

Yillar 1984 | 1985| 1986 | 1987 | 1988 | 1989 Tahmini
Years 1989 estimation
Uretim
Production
I_Iif / Fibre 46128 37.500{ 39000 | 48100 | 44000 50000
Iplik / Yarn | 50823 |59.000] 61000 | 73300 | 74525 75000
lhracat
Export
Lif / Fibre | 24770137000 13814 | 17600 | 18259 20000
Iplik / Yarn | 7889 |19.700] 24289 | 29600 34737 32000
Ithalat
Import
Iplik / Yarn | 5138 3445 | 4529 6200 | 10539 8000
Kaynak / Reference : DIE

Bununla birlikte, Tiirkiye'de {iretilen polyester lif-
lerinin 6zellikleri hakkinda herhangi bir inceleme
ya da yaymlanmig ayrintilh bir aragtirma ol-
marmugtir. Bu agidan, elastik dzellikler yaninda lifin ig
yapisina iligkin 6zellikler gibi tekstil kullanimu igin
onemli olan dzelliklerinin incelenmesi bu
galismanin [Bozdogan, 1989] Oncelikli amaci
olmustur.

Saptanan elastik &zellikler, gekme mukavemeti,
kopma uzamasi, uzama, egilme ve burulma
modiilleri olmugtur. Saptanan yapisal ozellikler ise
erime noktasi, yogunluk, viskozite ve gift
kirteihiktir. Hem elastik hem de yapisal &zellikleri
etkileyen kristallik derecesi ise yogunluk 6lgim-
lerine bagl olarak hesaplanmstir.

Polyester lifi devamh lif ipligi, tekstiire iplik ve
kesikli lif olmak iizere ii¢ bicimde kullanilir. Polyes-
ter lifinin hem diiz filament ipligi hem de tekstiire
iplik olarak kullanim alani son yillarda biiyiik
olciide genislemistir. Bunun dogrudan bir sonucu
olarak, Tiirkiye'de diiz filament iplik iiretim ve ih-
racatt da biiylik Olglide artmugtir. Bu nedenle,
oncelikle devamli filament polyester lifinin diiz
iplik ve POY (kismi ydnlenmig iplik) olarak ince-
lenmesi uygun goriilmiistiir; zira POY, diiz fila-
ment veya tekstiire iplik tiretiminde ilk agamadir.
2. DENEYSEL CALISMA
2.1. Olgiimlerde Kullanilan Materyaller

Bursa'da Polylen, Sifag, Sénmez Filament,
Sonmez A.S.F., Nergis ve Adana'da Sasa olmak
iizere alti tireticiden POY ve diiz filament iplikleri
saglanmigtir. Istanbul'da Sancak Tiil ve Adana'da
MNS'den 6rnek elde edilememistir; ¢iinkii bu fir-
malar iiretimlerini hemen hemen durdur-
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