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Polypropylene (PP) fiber is considered to be the chea- 
pest synthetic fiber. Itposseses some precious characte- 
ristics, such as high strength and light weight, high ab- 
rasion resistance and high covering power. However, 
polypropylene fiber does not absorb water, which limits 
its apparel application. Cotton fiber absorbs water but 
its crease and abrasion resistance are not as high as 
that of PP fiber. A polypropylene and cotton blended 
yarn for apparel application is investigated which may 
possess the characteristics of both kinds of fiber. 
The open-end spinning technology of a polypropylene/- 
cotton blendedyarn has been studied in this investigati- 
on. The main objective of this study is to investigate the 
three main facxtors: rotor speed, rotor diameter, and 
twist multiplier of open-end spinning, as well as their 
effects on yarn qualities and the running condition of 
the open-end spinningprocess. 
The response variables for yarn qualities are break fac- 
tor, CV % for yarn evenness, thin places, thick places 
and nep count. The response variable for running con- 
dition is end-breakage. 
The experimental results indicated that there is apossi- 
bitity of producing polypropylene/cotton blended yarn 
at a high production rate with low cost by open-end 
spihning. 

1.INTRODUCTION 
Polypropylene (PP) has become commercially avai- 

lable in the 1950's. It has the potential to be the chea- 
pest and widespread synhetic fiber and possesses some 
unique characteristichs. 

Polyproylene fiber is characterized by its high 
strength strength and ight weight. It has very good co- 

vering power due to its low specific gravity and good 
the mal insulation. The crease resistance of PP fiber is 
of the same order as wool. 

The main application of the PP fiber is in home fur- 
nishing and upholstery; such as carpet fibers, and in- 
dustrial fabrics; such as geotextiles and filter fabrics. 
The range of application in apparel has been limited 
due to fiber being hydrophobic. 

A blended yarn of PP and cotton fiber can combine 
the characteristics of both kinds of fiber. It will possess 
the water-absorbency of cotton and the good covering 
power, crease and abrasion resistance of PP fiber. It al- 
so can have the advantage of the low price of PP fiber. 

The effects of rotor speed and diameter as well as 
the yarn twist have been studied extensively by many 
researchers. Stalder, found out that increase of rotor 
speed had significant effect on reduction of production 
of cost [Stalder, 19791. The increase of rotor speed had 
also resulted in a reduction of yarn quality. Wolfhorst, 
also reported that rotor speed and yarn twist had a radi- 
cal effect on production cost molfhorst, 19791. 

Tower, 1979 found that different kinds of machine 
design gave different yarn qualities and reacted diffe- 
rently to the increase of rotor speed [Towery, 19791. 
But, in general, there was a trend of decreasing yarn 
quality as rotor speed increased. 

Schonung, calculated the optimal rotor speed in rela- 
tionship to rotor diameter for maximum yarn strength 
[Schonung, 19801. He found that when rotor diameter 
increased, the optimal rotor speed for yarn strength 
decreased. 

Simpson et al [Simpson, 19791 attributed the lower 
quality of yarn with higher rotor speed to the deteriora- 
tion of fiber orientation in the yarn. 

The work carried out at the Textile Research Centei 
at Texas Tech Univerty [Textile Topics, 1982,l for stud, 
ying the influence of rotor speed and diameter on yarr 
properties indicated that the properties of the yarr 
spun deteriorated when either rotor speed or rotor di 
ameter was increased. The work was carried out on fa 
ur yarn counts using three different fibers of 100% cot 
ton, a 50/50 blend of cotton and polyester and a 1009 
polyester. Three rotor spinning machines were used i~ 
this study. It was also observed from their results tha 
for a given yarn number, the relationship betweel 
yarn property and rotor speed were different, but ap 
proximately parallel, for each size of rotor. 
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Ceviren: Nalan CEYLAN 
Aragtxma Gorevlisi 

Uludag ~niversitesi Muhendislik Fakultesi BURSA 

Polipropilen (PP) lifi, en ucuz sente- 
tik lif olarak kabul edilmektedir. 
Yuksek dayanzm ve dugiik gramaj, 
yiiksek agznma direnci ve yuksek or- 
tuciiliik gibi degerli baa ozellikleri 
vardzr. Bununla birlikte polipropi- 
Zen lifi suyu absorbe etmez; bu da gi- 
yim alanznda kullanzmzna kzsztla- 
malar getirir. Pamuk lifi suyu ab- 
sorbe eder; ancak burugma ve agzn- 
ma direnci, PP lifi kadar yuksek de- 
gildir. Giyim alanzndaki kullanzmz 
icin, her iki lif tipinin ozelliklerine 
sahip olabilen polipropilen ve pa- 
muk karzgzmz bir iplik aragtzrzlmak- 
tadzr. Bu aragtzrmada, birpolipropi- 
len/pamuk karzgzmz @@in 
open-end iplik egirme teknolojisi 
iizerinde calzgzlmzgtzr. 
Bu calz~manzn esas amacz; i i ~  temel 
faktoru yani open-end egirmede ro- 
tor hzzz, rotor Capz ve bukiim katsa- 
yzsznz ve bunlarzn open-end egirme 
prosesinin galzgma koguluna ve ip- 
lik kalitelerine etkilerini aragtzr- 
maktzr. 
&lik kaliteleri igin incelenen degig- 
kenler; kopma faktorii, iplik duz- 
gunsiizlu~u i ~ i n  %CV, ince kzszm- 
lar, kalzn kzszmlar ve nope sayzsz- 
dzr. Calzgma kogulu iqin incelenen 
de iplik kopugudur. 
Open-end sisteminde dugiik maliyet- 
le yiiksek uretim oranznda polipro- 
pilen/pamuk karzgzmz iplik uretme 
olanagznzn mevcut'oldu~unu bu de- 
neysel sonu~largostermigtir. 

1 . ~ 1  R I ~  
Polipropilen (PP), 1950'lerde ti- 

cari apdan kullanilabilir hale gel- 
migtir. En ucuz ve yaygm sentetik 

lif olma potansiyeline sahip olup ba- 
zi kendine has ozellikleri vardir. 

Polipropilen lifi, yiiksek mukave- 
meti ve duguk gramaji ile karakteri- 
ze edilir. Duguk ozgiil a@rli@ ve iyi 
is1 yalibmi nedeniyle ~ o k  iyi ortiicu- 
luge sahiptir. PP lifin burugma da- 
yanimi f i n  ile aynidir. 

PP lifinin temel uygulama alani; 
hall lifleri gibi mobilya ve yer doge- 
mecilig ve jeotekstiller ve filtre ku- 
maglan gibi endustriyel kumaglar- 
dir. Giyimdeki uygulama ranji, lifin 
hidrofobik olugu nedeniyle sinirlan- 
migtir. 

PP ve pamuk karigimi bir iplik, 
her iki lif tipinin ozelliklerini bir 
araya getirebilir; pamu@n su-emi- 
ciligne ve PP lifinin iyi oi-tme gixcu- 
ne, burugma ve aginma direncine 
sahip olabilir. Bunun yani sira, PP 
lifinin duguk fiyat avantajl da si5z 
konusudur. 

Hem rotor hizinin ve ppinin 
hem de iplik bukumunun etkileri 
birgok aragtirmaci tarafindan genig 
bir gekilde incelenmigtir. Stalder ro- 
tor hizindaki ai-tigin, uretim maliye- 
tinin dugurulmesi uzerinde belir- 
gin etkisinin oldugunu bulmugtur 
[Stalder, 19791. Rotor hizinin artma- 
si, iplik kalitesinin dugmesi sonucu- 
nu da 'dogurmugtur. Wolfhorst da 
rotor hizinin ve iplik bukumunun 
uretim maliyetinde onemli bir etki- 
sinin oldurn belirtmigtir wolf- 
horst, 19791. 

Towely, deij;igik makina dizaynla- 
rinin farkll iplik kalitelerini verdig- 
ni ve rotor hizindaki al-tlga farkli ge- 
kilde tepki gosterdiklerini bulmug- 
tur [Towely, 19791. Fakat genelde 

rotor hizi artarken iplik kalitesinde 
dugmeye yonelik bir eglim vardir. 

Schonung, maksimumiplik daya- 
nimi iqin rotor p p i  ile baglantili ola- 
rak optimal rotor hizinl hesapla- 
mig; rotor p p i  am@nda,  iplik da- 
yanimi iqin optimal rotor hizinin 
azaldi@ni bulmugtur. (Schonung, 
1980). 

Simpson; yuksek rotor hizi ile du- 
guk kaliteli iplik elde edilmesini, ip- 
likteki lif oryantasyonunun bozul- 
masina baglamigtir [Simpson, 
19791. 

Rotor hizinin ve ppinin iplik 
ozellikleriuzerindeki etkisini incele- 
mek uzere Teksas Tech ~niversite- 
si Tekstil Aragtirma Merkezi'nde , 
ger~eklegtirilen galigma; rotor hizi 
ya da rotor Gap1 arhrildi@nda, iplik 
egrme ozelliklerinin bozuldugunu 
gostermigtir. ~nceleme; %lo0 pa- 
muk, 50/50 pamuk ve polyester ka- 
ngimi ve %lo0 polyester olmak uze- 
re u~ farkli lif tipi kullanilarak dort 
ayri iplik numarasinda yapilmiglr. 
Bu pligmada uq rotor egrme maki- 
nesi kullanilmigtir. Ayrica bunlarin 
sonu~larindan; verilen bir iplik nu- 
marasi iqin iplik ozellia ile rotor hi- 
zi arasindaki iligkinin farkli oldugu, 
herbir rotor boyutu i ~ i n  yaklagik 
olarak paralel olduw da gozlenmig- 
tir. 

2.DENEYSEL YONTEM 
2.1.Ham Madde 

Bu ~aligmada, %50 polipropilen 
ve %50 pamuk karigimi iplik aragta- 
nlmigtir. Pamuk lifinin ozellikleri I 

Tablo l'de verilmektedir. 



Color Dyed (Hercules Red 5451 
Tenacity 12.15 g/tex (10 mm 

2.EXPERIMENTAL PROCEDURE 
2.1 Raw Material 

The yarn investigated in this study was a blend of 
50% polypropylene and 50% cotton. The properties of 
the cotton fiber are presented in Table 1. 

Table I .  The Properties of Cotton Fiber. 

2.2 The Determination of Rotor Speed and 
Rotor Diameter on Minimum Twist 

In this study, minimum twist is defined as the lo- 
west twist at which a yarn can be spun continuously 
for more than 30 minutes. The minimum twist test 
was carried out on a Suessen Spintester. Two types of 
rotors of the same shape but with different diameters 
were used. Type A rotor has 46 mm diameter and Type 
B rotor has 56 mm diameter. Three rotor speeds, 
30,000, 40,000, and 50,000 were selected. The yarn co- 
unt was constant (29,5 Tex) throughout the experi- 
ment. The weight of second passage drawframe sliver 
was 3.54 g/m. 

The testing procedures were as follows: 
-The two rotor diameters combined with the three 

speeds that gave six experimental conditions. 
-These six experimental conditions were run in a 

completely random order. 
-At a certain rotor speed, e.g. 30,000 rpm, yarn ta- 

ke-up speed was increased up to a point where conti- 
nuous spinning was impossible. The yarn take-up spe- 
ed was then decreased, a t  an interval of increasing 
twist multiplier by 9.6. 

-The time of continuous spinningwas recorded. 
- When a continuous spinning time above 30 minu- 

tes was reached a t  a certain twist multiplier, this twist 
multiplier was the minimum twist for that experimen- 
tal condition. 

Index 
2.5% Span Length 
50% Span Length 
Uniformity Ratio 
Micronair 
Pressley 118" Gage 
Color 
Shirley Analyzer 

2.3 Effects Rotor Speed, Rotor Diameter and 
Twist on Running Condition and Yarn Qualities 

A 2 x 3 ~ 3  factorial experimental design was used to in- 
vestigate the effects and interactions of rotor speed, ro- 
tor diameter and twist on the running condition and 
yarn qualities. The two levels of rotor diameter were 
45 mm and 56 mm. The three levels of rotor speed we- 
re 3,4, and 5x104 rpm. The three levels of twist multip- 
lier were 28.7,38.3, and 47.9. 

All the experimens were carried out in a completely 
random order on a Suessen Spintester. The temperatu- 
re and relative humidity were controlled a t  75" + 3" F 
and 55%+R.H. 

Each experimental condition was run for two hours. 
End-breakages were recorded for each position. The 
testing for the yarn qualities were carried out as fol- 
lows: from each experimental condition, four bobbins, 
each from one of the four positions of the Suessen Spin- 
tester were taken. The sample size for break factor was 
20 (stests on each of the four bobbins). For yarn even- 
ness, thin places, thick places, and neps, the sample si- 
ze was 8 (2 tests on each of the four bobbins, each test 
250 m), and the total tested length of yarn was 500 
ms4=2000 m. These were carried out on a Uster Even- 
ness Tester (Uster I). 

Description 
1.10" (27.94 mm) 
0.51" (12.95 mm) 
47% 
4.8 
24.9 g/tex 
Middling White 
1.84% Non-lint Content 

3.RESULTS AND DISCUSSION 
3.1. Effect of Rotor Speed and Rotor Diameter 
on Minimum Twist 

Minimum twist has significant economical and tech- 
nological effects. It determines the maximum possible 
production at a certain rotor speed. Also, it can be used 
to indicate the spinning stability of yarn. 

When rotor speed was increased from 30,000 to 
50,000 rpm and rotor diameter from 46 mm to 56 mm, 
minimum twist decreased significantly with the incre- 
ase of rotor speed and rotor diameter. It was found that 
rotor diameter has far more effect on minimum twist 
at a low rotor speed, but actually it has no effect on mi- 
nimum twist at 50,000 rpm when the rotor diameter 
was increased from 46 mm to 56 mm as shown in Figu- 
res 1, 2, and 3. 

It was found, as shown in Figures 1 and 2, that the 
slope of the curves relating continuos spinning time 
versus twist multiplier was vely steep, especially at 
high rotor speed and 56 mm rotor. This indicates that 
the minimum twist point is quite sensitive. 

It is important to find out that at high rotor speed, 
50150 polypropylene cotton blends yarn can be spun at 
vely low twist with a 46 mm rotor. When spinning 29.5 
tex yarn, with minimum twist multiplier, T.M.=25, 
the yarn will have about 470 twist per meter. This is 

The properties of polypropylene fiber are peresented 
in Table 11. 



Tablo 1. Pamuk Lifinin ~zellikleri 

Polipropilen lifinin ozellikleri 
Tablo 2'de verilmektedir. 

Tablo 2.PP Lifinin ~zellikleri 

Lif ~zellikleri 

%2.5 Span Uzunluk 
%5O Span Uzunluk 
Uniformluk Orani 
Mikroner 
Pressley 1/8" Test 
Uzunluw 
Renk 
Shirley Analizorii 

Uzunluk 
Denge 
Renk 
Mukavemet 

Degerler 

l.lO"(27.94 mm) 
0.51" (12.95 mm) 
7647 
4.8 
23.9 g/tex 

Middling beyaz 
%1.84 Linter haric 
i~erik 

1 112" (38.10 mm) 
2.5 
Boynh (Hercules Red 545) 
12.15 g/tcx (I0  mm test 
uzunlugu, Instron) 

2.2.Minimum Biikiimde Rotor 
Hizinin ve Rotor Capinin 
Belirlenmesi 

Bu araghrmada minimum bu- 
kum, bir iplian 30 dakikadan daha 
fazla bir sure boyunca devamli ola- 
rak egrilebildig en duguk bukum 
olarak tanimlanmaktadir. Mini- 
mum bukum testi, Suessen Spintes- 
ter'de yapilmighr. Ayni gekle sahip 
fakat farkh pplarda iki tip rotor 
kullanilmigtm. A tipi rotolvn qapi 
46 mm, B tipi rotoi-un p p i  ise 56 
mm dir. ~q rotor hizi seqilmigtir: 
30.000,40.000 ve 50.000 devldak. 

1plik numarasi deney boyunca sa- 
bit (29.5 Tex) tutulmugtur. ikinci 
pasaj cer bantinin a@rli@ 3.54 

1 glm'dir. 
Testte izlenen yo1 gu gekildedir: 
-ki rotor qapi, seqilen uq rotor hi- 

zi ile kombine edilmig; bu da alti de- 
ney duzeni vermigtir. 

-Bu a l t ~  deneysel duzen, tumuyle 
rastlanhsal bir sirada test edilmig- 
tir. 

-Belirli bir rotor hizinda (one-  
g n  30.000 devldak) iplik q i h g  hizi, 
siirekli egrmenin mumkun olmadi- 
& bir noktaya kadar ai.t;lrilmigtir. 
Sonra 9,6 oranlnda al-tan bukum 

katsaylsi arallklarinda iplik q i h g  hi- 
zi azalhlmigtir. 

-Surekli egrmenin suresi kayde- 
dilmi$ir. 

-Belirli bir biikum katsaylsinda 
30 dakikanin ustunde bir surekli 
egrme suresine ulagildi@nda bu 
biikum katsaylsi, o deneysel duzen 
iqin minimum bukum olarak alin- 
migtir. 
2.3.Rotor Hizinin, Rotor 
Capinin ve Biikiimiin, Cal i~ma 
Ko~ulu  ve fplik Kaliteleri 
~zer indeki  Etkisi 

Rotor hizl, rotor qapi ve bukum 
arasindaki etkilegimleri, qaligma ko- 
guluna ve iplik kalitelerine etkileri- 
ni araghrmak iqin 2 ~ 3 x 3  faktoriyel 
deney dizayni kullanilmigtir. Rotor 
qapinin iki degeri 46 mm ve 56 mm; 
rotor hizinin uq degeri 3, 4 ve 5x10 
dev/dak'dlr. Bukum katsaylsinin 
i i q  degeri ise 28.7, 38.3 ve 47.9'dur. 

Butun deneyler, Suessen Spin- 
tester'da, tumiiyle rastlantmil bir 
ciiizeniqindegerqeklegtirilmigtir. Si- 
caklik 75" + 3" F, baa1 nem %55 + 
'de kontrol edilmigtir. 

Herbir deney duzeni iki saat su- 
resince qaligtirilmig, her pozisyon 
iqin iplik-kopuglan kaydedilmigtir. 
Iplik kalitelerinin test edilmesinde 
ise gu yo1 izlenmigtir. Her bir deney 
diizeni iqin her biri Suessen Spin- 
tester'daki clort pozisyonun birin- 
den alinmig dolt bobin kullanilmig- 
tir. Kopma faktoru iqin numune sa- 
yisi 20 (doit bobinin herbirinde 5 
test) alinmigtir. 1plik duzgiinsuzlu- 
a, ince hsindar, kalin hsimlar ve 
nopeler iqin numune sayisi 8 (dort 
bobinin herbirincle 2 test, her test 
250 metre), test edilen toplam iplik 
uzun1ug-u 500 m x4=2000 m'dir. 
Bunlar, Uster Diizgiinsuzliik Test 
Cihazincla (Uster I) yapilmigt~r. 

3.SONUCLAR VE TARTISMA 
3.1.Rotor Hizinin ve Rotor Ca- 
pinin Minimum Biikume Etkisi 

Minimum biikum, onemli ekono- 
mik ve teknolojik etkilere sahiptir. 

Belirli bir rotor hizinda mumkun 
olan maksimum uretimi belirler. 
Ayrica, iplian e@rme kararllli@ni 
gostermek iqin kullanilabilir. 

Rotor h iz~  30.000 devldak'dan 
50.000 devldak'ya, rotor p p i  da 46 
mm'den 56 mm'ye qikanldi@nda 
rotor h z i  ve rotor pplndaki bu ar- 
tigla birlikte minimum bukum 
onemli olqude azalir. Duguk bir ro- 
tor hizinda, rotor qapinin minu- 
mun bukume qok daha fazla etki et- 
ti@; fakat, rotor p p i  46 mm'den 56 
mm'ye yiikseltildi@nde, 50.000 
devldak'da minimum bukum uze- 
rinde aslinda hiqbir etkisinin olma- 
dl$ bulunmugtur. (Sekil 1 ,2  ve 3) 

Qekil 1 ve 2'de gostelildi@ gibi, 
surekli egrme suresi-bukum katsa- 
ylsi eDileiinin eaminin ozellikle 
yuksek rotor hizi ve 56 mm rotor qa- 
pinda qok dik olduw bulunmu$ur. 
Bu, minimum bukum noktasinln ol- 
dukqa hassas olduanu gostermek- 
tedir. 

Yuksek rotor hizinda 50150 polip- 
ropilen-pamuk karigirm iplign, 46 
mm rotor ppiyla qok duguk bukum- 
de eij;iriiebildi3ni oi-taya qikarmak 
onemlidir. Numarasi 29,5 Tex olan 
iplig B.K. =25, ile egrirken yakla- 
gik bukumu 470 buk/m olacaktir. 
Bu, konvansiyonel bir ring siste- 
minde egrilmig iplignkinden claha 
duguktur. Bu durum yumugak tu- 
tumlu bir iplign yiiksek uretim hiz- 
larinda egrilebilme olasili@ni oi-ta- 
ya qikanr. Bu ise O.E. ipliklerin ge- 
nellikleyiiksek biikumlu egrildikle- 
rive selt tutuma sahip olduklari ko- 
nusundaki yerlegmig dugunceye zit- 
tir. 

Yuksek rotor hizinin temel sahn- 
casi, iplik kalitelerinin, ozellikle ip- 
lik dayanlnlmn bozulmasidir. Bu- 
nunla beraber, yiiksek rotor hizi ve 
duguk bukumlu iplik uretmek iqin 
insan-yapisi lifin mukavemeti aiti- 
rilmak zorunda kalinmigtir. 

Boyle bir durumda yiiksek rotor 
hizi ve duguk bukum etkili olarak 
kullanilabilir. 



I 
30,000 rpm 

- 
36 38 

Rotor RPM-Rotor (D/dak) 
A = Rotor A (46 m m  Diameter), 

= Rotor B (56 m m  / Diameter) 
Figure 3. Minimum Twist Multiplier for Type and Type B Rotor 
at  Different Rotor Speeds. 
g e k i l  3. A :e B tipi Rotorlarln Degigik Rotor Hizlarlnda Mini- 
mum Biikiim Katsaysi 

Twist Multiplier-Biikiim Katsay~si  

Figure 1. Relationships Between Continuous Spinning Time and 
Twist Mutiplier for Type A Rotor. Rotor Diameter=4G mm 
5 e k i l I .  A Tipi Rotor fGin Siirekli Egrme Siiresi ve Biikiim Katsa- 
ys l  Arasindaki ~ligki, Rotor Capi= 46 mm 

wer that of a conventional ring spun yarn. It suggests a 
possibility of spinning a yarn with soft handle at a high 
production rate. This is in contrast to the existing idea 
that O.E. yarns are usually spun with high twist and 
possess harsh handle. 

The main disadvantage of high rotor speed is the de- 
terioration of yarn qualities, especially yarn strength. 
Therefore, to produce yarn with high rotor speed and 
low twist, the tenacity of man-made fiber had to be inc- 
reased. In such case, high rotor speed and low twist co- 
uld be used effectively. 

Twist Multiplier-Biikiim Katsay~sl  
Figure 2.Relationships Between Continuous Spinning Time and 
Twist Multiplier €0 r Type B Rotor. Rotor Diameter= 56 mm. 
gekil2. B Tipi Rotor Icin Siirekli Egirme Siiresi ve Biikiim Katsa- 
y s l  Araslndaki fligki, Rotor Capi= 46 mm 

3.2 Effect of Rotor Speed, Rotor Diameter and 
Twist on the Running Condition and Yarn 
Qualities 

As discussed previously, rotor speed, rotor diameter 
and twist are three important parameters which influ- 
ence the production rate, production costs, running 
conditions and yarn qualities. Their effects on PP/cot- 
ton blended yarn qualities were as follows. 
3.2.1 Yarn Break Factor 

From the results of the ANOVA analysis for the ef- 
fects of rotor speed, rotor diameter and twist on yarn 
break factor, the following could be summarized. 

-Rotor speed, rotor diameter and twist multiplier all 
have a significant effect on break factor. Rotor speed 
has r he most significant effect, followed by rotor diame- 



3.2.Rotor H i z ~ ,  Rotor  Cap1 ve  
Biikiimiin, C a l q m a  K o p l u  v e  
fplik Kaliteleri ~ z e r i n d e k i  
Etkisi 

Daha once belirtildia gibi rotor 
hizi, rotor qapi ve biikum, uretim 
orani, uretim maliyetleri, d i g m a  
kogulu ve iplik kalitelerini etkile- 
yen uq onemli parametredir. Bunla- 
n n  PP/pamuk karigimi iplik kalite- 
lerine etkileri gu gekildedir. 
3.2.l.fplik Kopma Faktorii 

Rotor hizi, rotor p p i  ve bukii- 
mun iplik kopma faktorune etkileri 
igin yapilan ANOVA analizinin so- 
nuqlan gu gekilde ozetlenebilir 

-Rotor hizi, rotor rppi ve bukum 
katsaylsinin uqu de kopma faktoru 
uzerinde son derece etkilidir. En 
onemli etkiye rotor hizi sahiptir; bu- 
nu, rotor p p i  ve bukum izlemekte- 
dir. 

-Rotor p p i  ile rotor hizi ve bu- 
kum ile rotor hizi arasinda etkile- 
gim soz konusudur. Rotor p p i  ile 
rotor hizinin etkilegimi, bukum ile 
rotor hizinin etkilegiminden qok da- 
ha onemlidir. 

Bu etkiler grafik olarak qekil 4 
ve 5'te gosterilmektedir. 

Hem 46 mm hem de 56 mm ro- 
tor gap1 durumunda, rotor hizi ar- 
tarken kopma faktoru onemli olgu- 
de azalmigtir. 

Rotor p p i  46 mm alinip hiz 
30.000 devldak'dan 50.000 dev/- 
dak'ya qikarildiBnda, kopma fakto- 
rii %10.5 kadar dugmugtur. Rotor 
hizi 30.000 dev/dak alinirken gap 
46 mm'den 56 mm'ye ai-hrildi&n- 
da, kopma faktoru %3.8 kadar dug- 
mugtur. Fakat hem rotor hizi 
30.000 dev/dak'dan 50.000 dev/- 
dak'ya hem de rotor qapi 46 mm'- 
den 56 mm'ye yitkseltildiande kop- 
ma faktoru %24.4 kadar azalmigtir. 
Bu, rotor qapi ile hizinin etkilegimi- 
nin sonucudur. 

Bukum ile rotor hizi arasindaki 
etkilegim daha karmagiktir. Kopma 
faktorii bukum arhgiyla birlikte be- 
lirli bir noktaya kadar ai-tip sonra 

azallrken, rotor hizindaki artigla 
azalmaktadir. 

Etkilegim nedeniyle sonuqtaki 
kopma faktoru farkli bukum deger- 
lerinde deggiklik gosterir. Maksi- 
mum dayanimi saglayan optimum 
bukume ulagilmadan once bu iki 
faktor kopma faktoriinu zit yonde 
etkiler. Fakat optimum buhumden 
sonra her ikisi de iplik dayanimini 
bozar. Buna gore, rotor hizi ve bu- 
kumun etkilegimi, iplik kopma fak- 
torunun belirli bir limite kadar ha- 
fifqe dugmesi ve sonra ~ o k  hizli bir 
gekilde artmasi ile sonuqlanmigt~r. 

Rotor ppiyla rotor hizinin etkile- 
gimi, iplign siyrilma noktasindaki 
"twisting-in torque" a etkileriyle 
aqiklanabilir. Simpson'a gore her 
ikisi de, lif oryantasyonunda azal- 
ma ile sonuqlanan "twisting-in tor- 
que" u artirmaktadir [Simpson, 
19791. Bu nedenle, bu iki faktorun 
etkilegimi, lif oryantasyonunun ve 
"spinning-in" katsaylsinin daha qok 
azalmasina neden olur. Bu da kop- 
ma faktorunu daha fazla duguriir. 
Newman Keul testine gore, roto- 
run hizi ile p p i  arasindaki en iyi 
kombinasyonun ki bu en iyi kopma 
faktorunu verir 46 mmx30.000 
dev/dak 01dug-u bulunmugtur. 

Polipropilen/pamuk karigimi ip- 
l i an  dayanimi, bukumdeki artigla 
birlikte belirli bir noktaya kadar art- 
mig, sonra azalmlglx-. Dayanim ile 
bukum katsaylsi arasindaki iligki 
pamuk iplianinki ile benzerdir. 
3.2.2.iplik Diizgiinsiizlii@ 

Iplik duzgiinsuzlu~ iqin yapilan 
ANOVA analizinin sonuqlan, gu ge- 
kilde ozetlenmigtir. 

-Rotor hizi, rotor rppi ve buku- 
mun uqu de iplik diizgiinsuzlug-u 
uzerinde onemli etkilere sahiptir. 
En onemli etkiyi rotor hizi goster- 
mekte, bunu rotor qapi izlemekte- 
dir. Bukumun iplik duzgiinsuzlu@- 
ne rolatif olarak daha az etkisi var- 
dir. 

-Rotor hizi ve bukumun etkilegi- 
mi nedeniyle iplik duzgiinsuzlu@ 

uzerinde onemli bir etki soz konu- 
sudur. 

Rotor ppinin da iplik duzgiinsuz- 
lu@ uzerinde onemli bir etkisi var- 
dir. 1~1ik duzgiinsuzlu@i, gek.17 ve 
8'de gosterildia gibi rotor p p i  ah- 
nlarak duzeltilmigtir. Yuksek rotor 
hizinda (50.000 dev/dak) buyuk ro- 
tor ile iplik duzgiinsuzlu~niin iyi- 
legtirilmesi, dugukrotor hizindakin- 
den (30.000 dev1da.k) daha onemli- 
dir. Bu sonug, Lord ve Yang'in teo- 
rik olarak hesapladiklarr ile uyum- 
ludur [Lord, 1969; Yang, 19791. 

Yuksek rotor hzinda bukumun 
iplik duzgi insuzlu~ uzerine onem- 
li etkisi; bukumun, yuksek rotor h- 
zinda dugiik rotor hizindan daha ko- 
tii olan iplik duzgiinsuz1uii;iinu iyi- 
legtirmeye eglim gostermesiyle 
agiklanabilir. Katlamanin etkisi de, 
yiiksek rotor h~zinda iplik duzgiin- 
suz1uii;ii iizerinde'daha buyiik one- 
me sahiptir. 

Iplik duzgiinsuz1uii;iinu rotor h- 
zi ile bukum arasindaki etkilegimin 
etkiledia bulunmugtur; fakat etki- 
si, rotor hizi ve rotor ppimn etkile- 
gimininki kadar onemli deii;ildir. 
3.2.3.1nce K m m l a r  

Rotor hizi, rotor qapi ve biiku- 
mun ipli@n ince hsimlanna etkisi 
igin yapilan ANOVA analizinin so- 
nuqlari goyle ozetlenebilir: 

-Rotor hizi, rotor p p i  ve buku- 
mun uqu de ince hsimlar uzerinde 
onemli etkiye sahiptir ve rotor hizi 
en etkili olandir. Bunu bukum kat- 
saylsi ve rotor p p i  izlemektedir. 

-Rotor hizi ve bukumun etkilegi- 
mi nedeniyle, iplikteki ince hsim- 
lar uzerinde onemli bir etki soz ko- 
nusudur. 

Rotor hizinin artmaslyla, ince h- 
simlarda onemli bir arhg olur. Bu, 
gekil 9 ve 10'da gosterilmektedir. 
Bukum ile rotor hizinin etkilegimi- 
nin etkisi nedeniyle ince hsimlann 
artmasi, duguk bukum katsaydi 
yiiksek rotor hizinda qok daha 
onemlidir. 

fnce yerler bukumun artigiyla 
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ter and twist. 
-There are interactions of rotor speed with rotor cli- 

ameter, and rotor speed with twist. The interaction of 
rotor speed with rotor diameter is much more signifi- 
cant than that of rotor speed with twist. These effects 
are shown graphically in Figures 4 and 5. Both in the 
case of 46 mm and 56 mm rotor diameters, break factor 
decreased significantly as rotor speed increased. 

28.7 33.4 38.3 43 .5  47.8 

Twist Multiplier - Biikiim Katsayisl 

Rotor RPM: . = 30.000; A = 35.000; 
X = 40.000; 0 = 45.000; O= 50.000; 

Figure 5. Relationships Between Twist Multiplier, Rotor Speed 
And Berak Factor. Roto Diameter= 56 mm, 
Sekil5. Rotor Hlzl ve Biikiim Katsaysl ile Kopma Faktijru Aro- 
s ~ n d a k i  1 l i sk: l~r  (Rotor  cap^ = IGmm = 

Twist Multiplier - Biikiim Katsaylsl 
Rotor RPM: = 30.000 A = 35.000 
X= 40.000 0 = 45.000 
0= 50.000 

Figure 4. Relationships Between Rotor Speed, Twist Multiplier 
and Break Factor. Rotor Diameter=46 mm. 
8zki14. Rotor HIZI ve Biikiim Katsaysl ile Kopma Faktoru Ara- 
s~ndaki lligkiler (Rotor Cap1 = 46 mm) 

When the speed increased from 30,000 to 50,000 rpm, 
with 46 mm rotor, the break factor decreased by 10.5%. 
While a t  a rotor speed of 30,000 rpm, with the rotor di- 
ameter increasing from 46 mm to 56 mm, the break fac- 
tor decreased by 3.8%. Butwhen both rotor speed incre- 
ased from 30,000 to 50,000 rprn and rotor diameter inc- 
reased from 46 mm to 56 mm, the break factor decrea- 
sed by 24.4%. This is the result of the interaction of ro- 
tor speed with its diameter. 
The interaction of rotor speed with twist is more comp- 
lex. While reak factor increased with the increase of 
twist to a certain point then decreased, it decreased 
with the increase of rotor speed. Due to the interacti- 
on, the resultant break factor varies a t  different twist 
levels. Before the optimum twist which provides the 
maximum strength, is reached, these two factors affect 

E 30,000 35,000 30,000 45,000 50,000 

g '  Rotor RPM -Rotor Dcvir Saylsl 
Twist Multiplier: 

0 = 47,8; 0 = 43.5; 
= 38.3; A = 33.4; 

(b = 28.7 

Figure 6. Relationships Between Rotor Speed, Twist Multiplier 
and CV% (250 meters). Rotor Diameter= 46 mm. 
Qekil6. Rotor Hlz~  ve Biikum Katsayls~ 1le % CV (250 m) arasm- 
daki iligkiler. Rotor Capl=46 mm, Biikiim Katsaylsl 



30,000 35,000 40,000 45,000 50,000 
Rotor RPM 

Twist Multiplicr:e=28.7; A =33,4; X=38,3; 0 =43,B; 0 =47.8. 

8ekil9. Rotor H m  ve Biikiim Katsaym ilc fncc Ycrler (250m) Rntnr  cap^= 46mm, 
Biikiim Katsayls~. 
Figure 9. Relationships Between Rotor Speed, Twist Mulliplicr, and Thin Places 
(250 meters). Rotor Diameter= 46 mm. 

azahr. Bu ozellikle yiiksek rotor hiz- 
lannda onemlidir. Yiiksek ve du- 
8iik biikum arasinda ince lusimla- 
nn farh, yiiksek rotor hizinda du- 
oiik rotor hizindakine nazaran qok 
daha onemlidir. Cunku yuksek ro- 
tor hizi, ince hsimlan biiyiik olqu- 
de arhrmaktadir. Yiiksek bir bu- 

kum katsaylsinda, rotor hizi ve bu- 
kumiin etkilegimi ile ince hsimlar 
azalir. 

Ozellikle yiiksek rotor hizmda, 
bukumun ince kisimlarin azaltilma- 
sindaki onemli etkisinin, bukum 
verme mekanizmasinin etkisi nede- 
niyle oldu@ dugiinulmektedir. fpli- 

ge bukum verildignde, ince hsim- 
larda toplanmaktadir. Bu da, du- 
@k bir bukiim katsaysinda iplik 
boyunca bukum dahhminda olu- 
gan varyasyonu daha yiiksek hale 
getirmektedir. Yine katlamanin et- 
kisi, duguk biikum katsaylsinda da- 
ha duguktiir. Bu yiizden bukum ar- 
tarken ince hsimlar azalir. Fakat 
diigiik rotor hizinda (30.000 dev/- 
dak) ince yerlerin farkllli@ qok 
onemli degldir. Cunku di i~uk rotor 
hizinda daha diizgitn bir iplik, elde 
edilmektedir. h c e  hsimlann say- 
si, d u ~ u k  rotor hzinda onemli olqu- 
de artq gostermektedir. 

Rotor p p i  artarken, ince hsim- 
larda onemli bir azalma olur. Bu, 
katlama etkisi ve daha duzgiin iplik 
nedeniyle olabilir. 

iplik duzgi.insuzlu~nu (%CV) 
ve ince lusimlan etkileyen onemli 
faktorlerin ayni olugu ilgi ~ekicidir. 
Bunlar; rotor hizi, rotor ppi ,  bu- 
kiim ve bukum ile hzin etkilegimi- 
dir. Rotor hm, her iki tip iplik kali- 
tesinin bozulmasi uzerinde en 
onemli etkiye sahiptir. Farklllik; ro- 
tor ppinin iplik diizgiinsuzlu@inde 
ince hsimlara nazaran daha etkili 
olugu, bunun yani sira biikiimun in- 
ce hsimlarda iplik duz&nsiizlu@- 
ne nazaran daha biiyiik etkiye sa- 
hip olugudur. Hem bukumun hem ! I 
de rotor ppinin arhgi iplik duzgiin- 
suzlu@nu iyilegtirir; ince lusimlan I 
azalt~r. Bu nedenle iplign % CV 'si- I 

nin, iplign ince kisimlariyla yalun- 
dan ilgili 01duii;u gozukur. 
3.2.4.Kalin Kisimlar 

~ ~ l i k t e k i  kalin hsimlar iqin yapi- 
lan ANOVA analizinin sonuqlan 
aga$daki gibi ozetlenebilir. 

-Rotor hizi; Rotor hm, rotor p p i  
ve bukiim arasinda iplikteki kalin 
hsimlar uzerinde onemli etkisi 
olan tek faktordur. 

-Rotor hizi ve bukumun etkilegi- 
mi, iplikteki kalin hsimlar uzerin- 
de buyiik etkisi olan tek etkilegim- 
dir. 

Qekil 11 ve 12'de gosterildiB gibi 



the break factor in an opposite way. But after optimum k 
:i 

twist, they both deteriorate yarn strength. Accor- 2 dingly, the interaction of rotor speed and twist had re- 5 
sulted in a slight decrease of the yarn break factor up :9 
to a certain limit, then it accelerated very quickly. 0 L 

The interaction of rotor speed with rotor diameter 2 

14 may be explained by their effects on the "twisting-in 
torque" a t  the peeling off point of yarn. According to .3 
Simpson [Simpson, 19791, both of them increase the "t- 
wisting-in torque" which results in a decrease of fiber 5 
orientation. Accordingly, the interaction of these two $) 
factors causes a further decrease of fiber orientation 2 

D 
and the "spinning-in" coefficient. This makes a further E 
reduction in break factor. By Newman Keul's test, it S 
was found that the best combination of rotor speed 
with diameter, which gave the best break factor, was 
45 mm ~30,000 rpm. 

Twist /Multiplier - Biikiim Katsay~sl 
Rotor RPM: . = 30,000; A = 35.000; 

X= 40.000, 0 = 46.000; 0 = 50.000 

The strength O f ~ o l ~ ~ r o ~ ~ l e n e / c o t t o n  yarn inc- Figure 8. Relationships Between Twist Multiplier, Rotor Speed 
reased with the increase of twist to a certain point n and cV% (250 Rotor Diameter=5G mm. 

decreased, The relationship between strength and Qekil8. Bukum Katsays~  ve Rotor Hlzl ile % CV (250m) arasinda- 

twist multiplier was similar to that of cotton yarn. ki iligki Rotor Capi=4G mm 

3.2.2 Yarn Evenness -There is a significant effect on yarn evenness due to 
From the ANOVA results for yarn evenness, the fol- the intefaction of rotor speed and twist. 

lowing points could be summarized: Rotor diameter also had a significant effect on yarn 
-Rotor speed, rotor diameter and twist all have signi- evenness. Yarn evenness improved with an increase of 

effects On yarn evenness. Rotor 'peed has the rotor diameter as shown in Figures 7 and 8. The impro- 
most effect? rotor diameter' vement of yarn evenness with a larger rotor at high m- 
Twist has a relatively lesser effect on yarn evenness. tor speed, 50,000 rpm, is more significant than a t  low 

rotor speed, 30,000 rpm. This result is consistent with 
the theoretical calculation by Lord, [Lord, 19691 and 
Yang, pang, 19791. 

The more significant effect of twist on the yarn even- 
ness a t  high rotor speed can be explained by the fact 
that twist tends to improve yarn evenness which is WOT- 

se at a high rotor speed than at a low rotor speed. The 
effect of doubling is also more significant on yarn even- 
ness a t  high rotor speed. 

An interaction of rotor speed and twist on yarn even- 
ness was found, but its effect is not as significant as 
that of the interaction of rotor speed and rotor diame- 
ter. 
3.2.3 Thin Places 

From the ANOVA results, the effect of rotor speed, 
rotor diameter and twist on thin places of yarn, could 
be summarized as follows: 

-Rotor speed, rotor diameter and twist all have signi- 

Twist MulLiplier/Bukum K a ~ s a j w  ficant effects on thin places, and rotor speed having the 
Rotor RPM:e= 30.000; A = 35.000; X=40.000; highest effect,.followed by twist multiplier and rotor di- 

0 =45.000; = 50.000 ameter. 
Figure 7. Relationships Between Twist Multiplier, Rotor Speed 
and CV% (250 metersLRotor Diameter= 46 mm. Rotor RPM -There is a significant effect on thin places in the 
Sekil7. Bukiim Katsaylsi ve Rotor H m  ile % CV (250 m) arasm- yarn due to the interaction of rotor speed and twist. 
da'ki ilivki Rotor Capi= 46 m m  
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, 
8 giren lif tutamlannin buyiiklu@n- 

de de bir artma olur [Stalder, 19751. 
Bukum de nope sayllan uzerin- 

7 de onemli bir etkiye sahiptir. Bu- 
kum artarken nope saydan da ar- 
tar. Bukum ile rotor hizinin etkilegi- 
mi, ozellikle yiiksek rotor hizinda 

6 nope sayllarini daha gok arhnr. 
Duguk bukum katsayismda 

(a, =28.7) rotor hizindaki arhg ile 
5 veya duguk rotor h~zinda (30.000 

dev/dak) bukumdeki artig ile nope 
sayllairnin artmas1 gok onemli de- 

4 
Bldir, Qekil13 ve 14. Fakat hem ro- 
tor hizi hem de bukum katsaylsi 
yitksek bir seviyeye pkarildiij;lnda, 
nope sayilannda gok onemli artq 01- 

3 maktadir; dolayslyla, bukum katsa-. 
y l s ~  ve rotor hizinin etkilegirni ~ o k  
onemlidir. 

2 kendisinin olugturdu@ 
biikulme burkulmas~; bukum artar- 
ken artig gosterir. fplik olugumu 
iqin gereken "twisting-in torque" 

1 dan daha yiiksek oldu@nda, lifin 
soyulma noktas~nda lif kayrnas~ 
meydana gelir. Bu, bukum verimli- 
1iii;inde azalmaya ve lif oryantasyo- ' nunda bozulmaya sebep olur. O.E. 

Rotor RPM iplik iki hsimdan (merkez ve sarg  
Twist Multiplier: . = 28,7 A = 33.4; X= 38.3; 0 =43.5; = 47.8 

$ekil10. Rotor HIZI ve Biikiim Katsayls~ ile Ince Yerler (250 m) Rotor Capl=4G mm, 

Biikiim Katsayls~ Arasmdaki lliaki. 

Figure 10. Relationships Between Rotor Speed, Twist Multiplier and Thin Places 
(250 meters). Rotor Diameter=SG mm. 

rotor hizinin artmaslyla, kalm h- 
simlar da onemli o l~ude aitmakta- 
dv.  Bu "lif tag~ma faktorii" nun dug- 
mesi nedeniyle olabilir [Dyson, 
19741. Rotor hizi a r t t~anda  besle- 
nen gerit hz i  artar, tarama silindiri- 
nin h~z i  deggmeden ayni kal~rken 
beslenen gerit h~z i  oranhh artar. 
Bu; lif ayrim~nda dugugle sonugla- 
nan lif tag~ma faktorunde azalmaya 
neden olur. Bu da, kalin hsimlarda 
a h g a  yo1 a p r .  Bukum ve rotor Ca- 
pi, lif ag~limi uzerinde az etkiye sa- 
hip olduBndan kalin hsimlar uze- 
rindeki etkisi de azdir. 
3.2.5.Nope Saylsi 

Uster nope says1 igin yap~lan 
ANOVA analizinin sonuglari, gu ge- 
kilde ozetlenebilir: 

-Rotor h~zi, rotor p p i  ve bukum, 
ip1iii;in nope saylsi uzerinde onemli 
etkilere sahiptir. Hiz, en onemli et- 
kiyi gosterir; bunu s~rasiyla bukum 
ve rotor p p i  izlemektedir. 

-Rotor h~z i  ve bukumun etkilegi- 
mi nedeniyle, nope saylsi uzerinde 
onemli bir etki soz konusudur. 

Rotor hizi artarken nope sayllan 
da buyiik olgude artma gosterir. 
Bu; tarama silindiri telinin "lif tagi- 
ma faktorul'nun dugmesiyle apkla- 
nabilir. Rotor hizi artarken, rotora 

l&mlari) olugtuw igin, lif oryan- 
tasyonundaki bozulma sa rg  lifini 
ahracak; dolaylsiyla ipligin nope 
sayllan da artacakbr. 

Rotor Cap1 46 mm'den 56 mm'ye 
gikarken nope saydannda da onem- 
li bir arhg kaydedilir. Nope saysm- 
daki a h g ;  lif iletim kanalinin ucun- 
dan rotorun yiizeyine kadar olan 
mesafenin artmas1 nedeniyle olabi- 
lir. Bu mesafe dahilinde lifler kon- 
trolsuzdur. Bu mesafe artarsa ya 
da lifler do@u bir ag~da rotor ytize- 
yine beslenmezse, iplik kalitelerin- 
de bozulma olur; ozellikle nopede 
ariq meydana gelir. 
3.2.6.1plik Kopu~lari 

Rotor hm, rotor v p i  ve bukum 
katsaylsinin iplik kopu~;lanna etki- 
si igin yapilan ANOVA analizinin 
sonu~lari, agaadaki gibi ozetlenebi- 
lir: 



There is a significant increase in thin places with an 
increase of rotor speed. This is shown in Figures 9 and 
10. Due to the effect of the interaction of rotor speecl 
with twist, the increase of thin places is much more sig- 
nificant at  high rotor speecl with low twist multiplier. 

Thin places decreased with an increase of twist. 
This is especially significant at  high rotor speed. The 
difference of thin places between high and low twist is 
much more significant at  high rotor speed than at  low 
rotor speed. This is because high rotor speed increases 
thin places significantly. With the interaction of rotor 
speed and twist, thin places clecrease at a high twist 
multiplier. 

The significant effect of twist on the reduction of 
thin places, especially at  a high rotor speecl, is thought 
to be clue do the effect of twist insertion mechanism. 
When twists are inserted into the yarn, they are con- 
centrated at  the thin places. This makes the variation 
of twist distribution along the yarn higher at  a low 
twist multiplier. Again the effect of clo~~bling is lower at  
a low twist multiplier. Therefore, thin places decrease 
as twist increases. But t,he difference of thin places is 
not vely significant a t  low rotor speed (30,000 lprn). 
That is because a more even yarn is obtained at  low ro- 
tor speed. The number of t,hin places decreases signifi- 
cantly at  low rotor speed. 

There is a significant, tiecrease of thin places as rotor 
diameter increases. This may be clue t,o the cloubling ef- 
fect and more even ya1.11. 

It may be interesting to note that the significant fac- 
torswhich affectthe yarn evenness !CV%) and thin pla- 
ces are the same. These are rotor speed, rotor dianie- 
ter, twist and the interaction of speecl with twist,. Rotor 
speed has the most signiticant effect on the cleteriorati- 
on of both kincls of yarn qualities. The difference is 
that twist has far more effect on thin places than yarn 
evenness, while rotor diameter has tBr more effect on 
yarn evenness than thin places. Both the increase of 
twist and rotor cliamet,er i~nprove yarn evenness, ancl 
decrease thin places. Therefore, CV% of yarn seems clo- 
sely related to its thin places. 
3.2.4 Thick Places 

From the ANOVA results for thick places in yarn, 
the following results conld be summarized: 

-Rotor speed is the only factor alnongrotor speed, ro- 
tor diameter ancl twist, \vhich has a significant eft'cct. 
on the thick places in yarn. 

-Rotor speed ancl twist is the only interaction. wliicli 
has a significant effect on the thick places on yarn. 

Thick places increase significantly with an increase 
of rotor speecl as shown in Figures 11 and 12. This may 
be due to the decrease of the "fiber carryingfactor" IDy- 
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son, 19741. When rotor speecl increases, sliver fed incre- 
ases in proportion while combing-roller speed remains 
at  the same speecl. This causes a clecrease in the fiber 
cariying factor which resnlts in a decrease of fiber sepa- 
ration. This gives an increase in thick places. As twist 
and rotor diameter have little effect on fiber separati- 
on, so they also have little effect on thick places. 
3.2.5 Nep Counts 

From the ANOVA resnlts for Uster nep counts, the 
followings could be summarizecl: 

-Rotor speecl, rotor diameter ancl twist all have signi- 
ficant effects on nep count of yarn. Speed has the most 
significant effect, followed by twist, then rotor cliame- 
ter. 

-There is a significant effect clue to the intera~t~ion of 
rotor speed a i d  twist on nep count. 

Nep counts increase significantly as rotor speed inc- 
reases. This can be esplained by the lowering of the "fi- 
ber carrying factor" of combing-roller wire. As rotor 
speecl increases, there is an increase of the size of fiber 
tufts entering the rotor (Stalder, 19753. 

Twist also has a sigificant effect on nep counts. Nep 
counts increase as twist increases. The effect of the in- 
t e ~ ~ t i o n  'of twist and rotor speed makes a f i~rther inc- 
rease of nep co~uits, especially at high rotor speecl. 

The increase of nep counts with the increase of rotor 
speecl at  low twist multiplier (a=28.7) or with the inc- 
rease of twist at low rotor speed (30,000 rpm) are not 
very significant, as shown in Figures 13 ancl 14. But 
there is a very signiilcant increase in nep counts wheil 
bot,h the rotor speed and twist multiplier are increasecl- 
to a high level. T1ierefol.e the interaction of twist 111111- 
tiplier and rotor speed is \wry significant. 

The twisting t,orclue which was proviclecl by the yarn 
itself increases as the twist increases. When it is higher 
than the "twisting-in toque" necessary for yarn forma- 
tion, filler slippage occurs at  tlie peeling off point of fi- 
ber. This causes a decrease in twist efficiency and a de- 
t,erioration in film orientation. As O.E. yarn is compo- 
sed of two parts of fibers, the core and the wrapper, the 
wrapper filler will increase with a cleterioration of fiber 
orientation, which in t11rn increases the nep count,s of 
yarn. 

There is also a significant increase in nep counts as 
rotor diamet,er increases frum 46 mnl to 56 mm. The 
increase in nep count may be due to tlie increase of the 
distance from the end of the filler tunnel to the surface 
of the rotor. Within this distance, fibers are out of con- 
trol. An increase of this distance or if fibers are not fed 
to tlie rotor surface at  a correct angle, usually results 
in a deterioration in yarn qualities, especially with an 
increase in neps. 
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30,000 35,000 40,000 45.000 5O.OOO 

KIILIII. RPM 
Twist Multiplier Rotor RPM 

=Z8.7; A =33.4; X=38.3; Twist Multiplicr: 
0= 433; W =47,8 . = 28.7.; A X=38,3 

$ekil 1 1 . ~ 0 t o r  Hizl ve Biikiim Katsayls~ G43 .5 ;  0 =47.8 
ile Kalm Yerler (250m) Aras~ndaki Iligki 
Rotor Cap1=56 mm Sekil 13. Rotor H I ~ I  ve Biikiim Tatsaylsi 

Figure 1 1 . ~ ~ l ~ t i ~ ~ ~ h i ~ ~  ~~t~~~~ ~~t~~ ilc Nopelcr (250m) Aras~ndaki 1li5ki Rotor 

Specd, Twist Multiplier and Thick Places Cap1=4Gmm 

12.50 mrtcrs). Rotor Diomckr= 56 mm Figure 13. Rclnlionships Bctwecn Rotor - 

Speed, Twist Multiplier and Neps (250 me- 

'' I ~ - ~ ~  ters). Rotor Diameter= 16 mm. 

-Rotor Fapi, rotor hizi ve bukum, 
iplik kopuglari iizerinde son derece 
etkilidir. 

-Rotorun hizi ile gapi, rotorun hi- 
zi ile bukum, rotorun Fapi ile bu- 
kum arasindaki etkilegimler nede- 
niyle onemli etkiler soz konusudur. 
Ayrica rotor Fapi, rotor hizi ve bu- 
kum arasindaki uqlu etkilegim sebe- 
biyle de onemli bir etki mevcuttur. 

Rotor hizi, rotor Fapi ve buku- 
mun iplik kopuguna etkisinin ozelli- 
@, bu ug faktoriin bir butiin olusu- 
dur. Bu u~ faktor birbirleriyle ya- 
kindan ilgilidir. Bir faktorun etkisi- 

Li/ i 0 ] ni ayri olarak ele almak e ~ t i i r .  
30,000 35.000 40,000 45,000. 50,000 YukSek rotor hlzl (50.000 &v/- 

11111111. Ki 'N 
Twist Mul~iplier dak) ve buyiik rotor Fapi (56 mm), 

=28.7: A =3:3.4: X=38,3 d u ~ u k  biikiimde (28.7) iyi bir galig- 
0=43,6 '  =47.8, ma kogulu saglamaktadir. Buna 

$ekil 12. Rotor H ~ z i  ve Biikiim Katsayls~ 
ile Kalm Ycrlcr (250 m) Aras~ndaki Iligki 

kargilik iplik kalitelerinde, ozellikle 

Rotor Caul= SG mm dayanim ve iplik uzamasinda bozul- 
- 5 '  

Figure 12. Relationships Between Rotor rnayla sonnt$anmaktadlr. Bu ne- 
Specd, Twist Multiplicr and Thick Places denle, iplikkaliteleri ile gallgma ko 
(250 meters). Rotor Diameter= 5G mm. 

Rotor RPM 
Twist Multiplier 

-28.7; A =33.4; X=38.3; 
0 = 43.5; 0 =47.8 

3ekil14. Rotor HIZI ve Biikiim Katsaylsl 
ile Nopeler (250m) Arasindaki Iligki Rotor 
Capi= 46 mm 
Figure 14. Relationships Between Rotor 
Speed, Twist Mulliplier and Neps (250 me- 
ters). Rotor Diameter= 56 mm. 

gulu arasinda ters orantili bir 
uyumsuzluk 01dufj-u goziikur. 
Iyi d i g m a  kogullan iqin rotor @pi, 
rotor hizi ve biikum katsaylsi ara- 
sindaki iligkiler, Tablo 3'de veril- I 
mektedir. 

Tablo 3. Optimal Cal~gma Ko~ulu IFin Ro- 
tor @PI, Rotor Hizi ve Biikiim Katsaylsl 
Arasmdaki ~ l i~k i le r .  

Rotor Cap1 
Rotor H m  46 mm 56 mm 
(dev/dak) Biikiim Katsaylsl 

46 mm gapli rotor kullani1diii;ln- 
da, rotor hizi ve bukum katsaylsi- 
nin artmaslyla birlikte belli bir nok- 
taya kadar iplik kopuglan azalmak- 
ta,sonra sabit kalmaktadir. 56 mm 
Fapli rotor kullani1diii;lnda; rotor p- 



3.2.6. End Breakages 
From the result of the ANOVA for the effect of rotor 

speed, rotor diameter and twist multiplier, the follo- 
wing points could be summarized: 

-Rotor diameter, rotor speed ancl twist all have a sig- 
nificant effect on end breakages. 

-There are significant effect due to the interactions 
between rotor speed and diamcter; rotor speed and 
twist; and rotor diameter ant twist. There is also a sig- 
nificant effect due to the three-way interactions among 
rotor diameter, rotor spced and twist. 

The characteristic of the effect of rotor speed, rotor 
diameter and twist on end breakage is in fact the combi- 
nation of these three factors. These three factors are 
closely related to each other. It is difficult to discuss the 
effect of one factor separately. 

High rotor speed (50,000 rpm) and a larger rotor di- 
ameter (56 mm), resulting in a good running condition 
a t  low twist (28.7). But it usually resulted in a deterio- 
ration of yarn qualities, especially strength and yarn 
elongation. Therefore, there seems to exist a trade-off 
between yarn qualities and running condition. 

The relationships between rotor diameter, rotor spe- 
ed and twist multiplier for good runnig conditions are 
tabulated in Table 111. 

Table 3. Relationships among rotor diameter, rotor spced, and 
twist multiliplicr for optimal runnig condition. 

Rotor Diameter 
Rotor Speed 46 mm 56 mm 
(rpm) Twist Multiplier 
30,000 38.3-47.8 38.3-47.8 
35,000 38.3-47.8 28.7-47.8 
40,000 33.4-47.8 28.7-47.8 
45,000 . 33.4-47.8 28.7-47.8 
50,000 28.7-47.8 28.7-38.3 

When a 46 mm diameter rotor was used, end breaka- 
ges decreased with an increase of rotor speed and twist 
multiplier up to a certain point then stalilized. When a 
56 mm diameter rotor was used, due to the effect of the 
interaction of rotor diameter, rotor speed and twist, 
the end breakages increased significantly a t  high rotor 
speed ant twist, the end breakages increased signifi- 
cantly a t  high rotor speed (59.000 q ~ m )  and high twist 
(a= 47.8). The end breakage for this condition was ca- 
used by a vely low elongation at break of the yam, 

which made the yarn very brittle and it cannot endure 
the high yarn tension produced by high rotor speed 
ancl larger rotor diameter. 

4.CONCLUSIONS 
Within the range of this study, the following conclu 
sions could be drawn: 
-This study has demonstrated the possibility of pro- 

ducing a polypropylene/cotton blend yarn a t  a high pro- 
duction rate with soft handle. A high tenacity poly- 
propylene fiber is preferred to produce a yarn with go- 
od qualities and obtain good running condition. . 

-Rotor speed and rotor diameter have significant ef- 
fect on the minimum twist for continuous running. Mi- 
nimum twist decreases as rotor speed and rotor diame- 
tcr in crease. But, rotor diameter has little effect on mi- 
nimum twist at high rotor speed. 

-Rotor speed, rotor diameter and twist multiplier ha- 
ve significant effect on yarn qualities, as follows: 

All the yarn clualities examined (break factor, even- 
ness, thin places, thick places, and nep count) are dete- 
riorated significantly with the increase of rotor speed. 

Rotor diameter has significant effect on all yarn qua- 
lities esaininecl except thick places. Break factor and 
nep count are deteriorated while yarn evenness and 
thin places are improved with the increase of rotor di- 
ameter. 

Twist multiplier also has significant effect on all 
yarn q~~alitics examined except thick places. 

Break factor increases with the increase of twist to a 
certain extent then decreases. Yarn evenness and thin 
places are improved whil; nep count is d e t e r i ~ r a t ~ d  
with the increase of twist. 

-The effect of the interaction of rotor speed and its di- 
ameter deteriorates break factor of yarn significantly. 
The effect of the interaction of rotor speed and twist is 
significant on all the yarn qualities examined. Berak 
factor, nep count and thick places are deteriorated by 
this interaction. Yarn evenness and thin places are de- 
terior~ted with ?he interaction of high rotor speed and 
low twist. 

-Rotor s;)ec-1, rotor diameter and twist all have signi- 
Kcant effect on end breakage of yarn. The effect of the 
three-way interaction of rotor speed, rotor diameter 
: ucl twist also has significant effect on end breakage. 



pi, rotor hizi ve bukumun etkilegi- 
mi nedeniyle, yiiksek rotor hizi 
(50.000 dev/dak) ve yiiksek bukum 
de (a=47.8) iplik kopuglari buyiik 
olcude artmaktadir. fpli@n kopma 
uzamasinin qok diiguk olugu iplig 
hnlgan yapmig ve bu da yiiksek ro- 
tor hizi ve buyiik rotor ppinin olug- 
turdurn yiiksek iplik gerilimine da- 
yanamayan iplik de iplik kopuglari- 
na neden olmugtur. 

4.SONUCLAR 
Bu aragtirmada, aga@da verilen 

sonuclara ulagilmigtlr: 
-Bu pligma, yuksek bir uretim 

' oraninda polipropilen/pamuk kan- 
gimi iplign uretim olanaklai~ni gos- 
termiT;tir. Yuksek mukavemetli po- 
lipropilen lifi; iyi kalitede iplik uret- 
mek ve iyi qallgma kogulu temin et- 
mek iqin tercih edilmektedir. 

-Rotor hizi ve rotor cap1 surekli 
pligma icin minimum bukum uze- 

rinde onemli etkiye sahiptir. Roto- 
run hizi ve p p i  ai-tarken minimum 
bukum de ai-tig gosterir. Ancakyiik- 
sek rotor hizinda rotor ppinin mi- 
nimum bukume etkisi daha azdlr. 

-Rotor hlzi, rotor p p i  ve bukum 
katsaylsinin iplik kalitelerine etkisi 
onemlidir. goyle ki; 

Incelenen biitun iplik kaliteleri 
(kopma faktoru, diizgiinsuzluk, in- 
ce hsimlar, kalin hsimlar ve nope 
saylsi), rotor hizinin artmaslyla bir- 
likte buyiik olqude bozulur. 

Rotor ppl,  kahn hsimlar d~gin 
da incelenen tum iplik kaliteleri 

uzerinde onemli etkiye sahiptir. fp- 
lik duzgiinsuzlu~ ve ince hsimlar, 
rotor p p i  ai-tirilarak duzeltilebilir- 
ken kopma faktorii ve nope says1 
bozulmaktadlr. 

Kalin kisindar haricinde, ele all- 
nan butun iplik kaliteleri uzerinde 
bukum katsayisinin onemli bir etki- 
si soz konusudur. 

Bukum artarken, belirli bir dere- 
ceye kadar kopma faktorii ai-tar; 
sonra azalir. Bukumdeki ai-tig iplik 
diizgiinsiizlu~nu ve ince hsimlarl 
duzeltmekte, bunun yanisira nope 
saylsinda bozulma meydana getir- 
mektedir. 

-Rotorun hizi ile p p i  arasindaki 
etkilegimin etkisiyle iplign kopma 
faktoriinde onemli bozulmalar 01- 
maktadir. Rotor ~ I Z I  ile bukum ara- 
sindaki etkilegimin, butun iplik ka- 
liteleri uzerindeki etkisi de onemli- 
dir. Bu etkilegim; kopma faktoru, 
nope saylsi ve kalin yerleri bozmak- 
tadir. fplik duzgiinsuzliigii ve ince 
hslmlar ise, yiiksek rotor hizi ve du- 
guk bukumun etkilegimiyle bozul- 
maktadir. 

-Rotor hizi, rotor p p i  ve buku- 
mun iiqu de iplik kopugu uzerinde 
onemli etkiye sahiptir. Rotor hizi- 
nm, capinin ve bukumun u~$u etki- 
legiminin iplik kopuglari uzerinde- 
ki etkisi onemlidir. 
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