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ABSTRACT — REZUMAT

Properties of the fabrics knitted from yarns with different slub parameters

Slub yarns, whose characteristic feature is planned thick regions in the yarn diameter, have an important place among
the fancy yarns that have an increasing usage in clothing and home textile products. These yarns, used in woven and
knitted fabrics, create unique visual and textural effects compared to conventional yarns, giving yarn manufacturers a
competitive advantage. In this study, the performance properties of knitted fabrics produced from slub yarns were
examined depending on slub parameters such as slub thickness, slub frequency, slub length, yarn twist coefficient and
slub population. The results showed that slub frequency, slub thickness, and twist coefficient significantly affect the air
permeability of the fabrics Additionally, the study found that slub frequency and slub thickness are important parameters
for abrasion resistance, while yarn twist coefficient is crucial for bursting strength. In terms of fabric pilling property,
increasing slub thickness, length, and frequency were found to increase fabric pilling tendency.

Keywords: slub thickness, slub length, slub frequency, slub population, knitted fabric

Proprietatile tricoturilor din fire cu diferiti parametri ai nopeului

Firele de efect cu nopeuri, a caror trasatura caracteristica sunt regiunile groase planificate in diametrul firului, ocupa un
loc important printre firele fantezie care sunt din ce in ce mai utilizate in artiocle textile pentru casa. Aceste fire, utilizate
in tesaturi si tricoturi, creeazd efecte vizuale si texturale unice in comparatie cu firele conventionale, oferind
producétorilor de fire un avantaj competitiv. In cadrul acestui studiu, au fost examinate proprietétile de performanta ale
tricoturilor din fire de efect cu nopeuri, in functie de parametrii nopeului, cum ar fi grosimea nopeului, frecventa
nopeurilor, lungimea nopeului, coeficientul de torsiune a firului si populatia de nopeuri. Rezultatele au arétat ca frecventa
nopeurilor, grosimea nopeului si coeficientul de torsiune influenteaza semnificativ permeabilitatea la aer a tricoturilor. in
plus, studiul a constatat cé frecventa nopeurilor si grosimea nopeului sunt parametri importanti pentru rezistenta la
abraziune, in timp ce coeficientul de torsiune a firului este crucial pentru rezistenta la rupere. In ceea ce priveste
proprietatea de piling a tricotului, s-a constatat ca cresterea grosimii, a lungimii si a frecventei nopeurilor duce la

cresterea tendintei de piling a tricotului.

Cuvinte-cheie: grosimea nopeului, lungimea nopeului, frecventa nopeurilor, populatia de nopeuri, tricot

INTRODUCTION

The main aim of technical research and innovation in
the field of textiles has been to obtain yarns with per-
fect uniformity in terms of colour and structure for
centuries. However, after it was seen that yarn faults
could create a pleasant effect, yarn production meth-
ods that included planned faults emerged. Fancy
yarns, which are produced in this way, express deco-
rative unevenness in terms of colour form or both
[1-3]. Fancy yarns are yarns that have a very diverse
and complex structure are not uniform in structure
and have at least one different material, colour and
twist variations.

Today, fancy yarns have an important position in yarn
and fabric technology in terms of their different
appearance and usage properties. Fancy yarn pro-
duction technologies enable the production of textile
products with high added value. Slub yarns are one
of the most common fancy yarns.
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Slub yarns are a type of fancy yarn that achieves a
slub appearance by changing the linear density of the
yarn during the spinning process and is widely used
in various garments due to its special appearance.
Producing slub yarn instead of standard products
provides a competitive advantage and economic
benefit to yarn manufacturers, and also offers a bet-
ter decorative effect for customers. The defining fea-
ture of slub yarns is the planned formation of irrequ-
larities of varying sizes in the yarn structure at certain
intervals along their length. The different effects
caused by changing length, thickness and slub spac-
ing are used in woven and knitted fabrics, especially
denim, for clothing purposes, as well as in home tex-
tiles such as curtains and upholstery [4].

Simple slub yarns; are achieved by changing the
draft while producing a single-ply yarn in spinning
systems. In the yarn obtained by this method, the
slub and the basic yarn are integrated and the slub
material is the same as the basic yarn [1]. While the
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Fig. 1. Structure of: a — slub yarn; b — slub yarns; ¢ — knitted fabric made from slub yarns

soft, more voluminous and thicker part of the yarn in
the slub yarn structure, which has less twist, forms
the slub, the other parts, which have more twist and
appear thin, form the basic yarn [5]. To define simple
slub yarns; the number of slubs per unit length (num-
ber/m), slub thickness ratio, slub length (cm), slub
distance (cm) and slub effect structure are specified
(figure 1).

Most of the previous studies on slub yarns were
focused on the production technologies of slub yarns,
characterisation of slub yarns, measurement of qual-
ity properties (especially evenness, hairiness and
size measurements), geometric parameters and
analysis methods [6—12].

There are also some studies in the literature on the
properties of fabrics produced from slub yarns.
Fouda ‘s study showed that, when the slub yarn ratio
increased, the fabric weight, thickness and thermal
resistance of single jersey knitted fabrics increased,
the air permeability decreased, and in addition, the
fabric spirality, shrinkage and abrasion resistance
improved [13]. Ray et al. examined the effect of slub
parameters on abrasion damage in woven fabrics
using fabric mass loss and appearance change. As a
result of the research, it was seen that the fabric
could have less damage to its surface appearance
despite higher mass loss due to abrasion [14]. Altas
and Ozgen showed that the effect of slub length and
slub thickness on the abrasion resistance properties
of the fabric is not linear, the slub distance has a
small effect on abrasion, and they found that the lin-
ear density of the yarn is the most important factor
affecting the abrasion properties [15]. In another
study, researchers showed that slub thickness is the
most important parameter for air permeability [16].
Mukhopadhyay et al. concluded that with the
increase in slub length and slub thickness, the mass
loss due to abrasion in the fabric initially decreased
and then increased [17]. As a result of another study,
researchers suggested that the abrasion resistance
of knitted fabrics produced from slub yarn is
improved by lesser slub thickness whereas in the
case of woven fabric, the abrasion resistance is
improved by higher slub thickness [18]. Atef et al.
stated that with increasing slub frequency, fabric fric-
tion, and bursting performance increased, but fabric
flexibility, pilling performance, air flow rate and water
vapour transmission decreased [19]. Thanabal et al.
stated that as the slub thickness and slub length
increase, fabric weight and bursting strength
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increase, while air permeability decreases. However,
as the club length increased further, there was a sud-
den decrease in bursting strength. Researchers sug-
gested that the reason for this is the decrease in yarn
elongation due to the decrease in twists in the slub
yarn section [20]. Ertekin et al. examined fabric ther-
mal properties from elastane core slub yarns and
found that the parameters of slub thickness and slub
length have a significant effect on fabric spirality, rel-
ative water vapour permeability, thermal conductivity
and thermal absorptivity however slub length has not
significant effect on friction coefficient and air perme-
ability characteristics [21].

Unlike other studies, this paper aimed to investigate
the effects of yarn twist coefficient and different pop-
ulation usage on fabric properties, in addition to basic
parameters such as slub length, slub thickness, and
slub frequency. Moreover, while most of the previous
studies focused on abrasion resistance and air per-
meability properties of fabrics, this study also studied
bursting strength and pilling properties which have
been studied in a limited number of research. A sys-
tematic and comprehensive test plan was prepared
for this purpose, and all slub yarns were produced
under mill conditions.

MATERIAL AND METHODS

In the study, slub yarns with different parameters
were produced on the Merlin Spa spinning machine
using polyester and cotton fibres, and ring-spun
yarns were also produced for comparison purposes
[5]. All the yarn linear density was tex 29.5 (Ne 20).
The fibre length was 28.87 mm for cotton and 40 mm
for polyester fibre. Slub thickness ratio (1.2, 1.4, 1.6
and 1.8), slub length (1-3, 5-7 and 10-12 cm), slub
frequency (0.5, 3 and 6 number/m.) and slub
population (2 different populations) were selected as
slub parameters. To determine the population effect,
yarns with a single type of slub length, that is, single
population (basic slub — 1-3 and 10-12 cm slub
length), and yarns with two different lengths of slub,
that is, two populations (1-3, 10-12 (P2P3)) were
produced. To examine the effect of twist, 0=3.8,
o, =4.2 and o, = 4.6 were used as twist coefficients
(table 1). All types of yarns were knitted in single jer-
sey structures with the same tightness using a labo-
ratory-type LAB KNITTER 294E MESDAN knitting
machine.
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Before measurements, all samples were conditioned ance test, one of the non-parametric analysis meth-
under standard atmospheric conditions (temperature  ods, was performed to evaluate the data. The
20+2°C, 65+4% Rh) and all the measurements were  Kruskal-Wallis test is the most commonly used in
performed under standard atmospheric conditions. testing the null hypothesis that “more than two inde-
The abrasion properties of fabrics were measured pendent samples were drawn from the same popula-
with the Martindale Pilling and Abrasion Tester tion”. The alternative hypothesis is “The median of at
according to the TS EN ISO 12947-2 standard using least one main population is different from that of
fine sandpaper. Bursting strength values of the fab-  other populations”. If p<0.0.5, it is concluded that the
rics were tested according to TS EN ISO 13938-1 median of at least one main population among the
standard using with hydraulic type TMI EC 37 testing independent groups examined is important compared
device. TS EN 12127 and TS 7128 ISO 5084 stan- to the other populations with 95% confidence.

dards were used for fabric weight and thickness

respectively. Air permeability tests were done accord- RESULTS AND DISCUSSION

ing to TS 391 EN ISO 9237 standard. The pilling test  Effect of slub thickness

was performed on the Nu-Martindale test device |y terms of the strength properties of the fabrics, as

according to TS EN ISO 12945-2 standard. the slub thickness ratio increases, both abrasion
Evaluation of test results was carried out USing SPSS resistance and bursting Strength increase, but

statistical software. ANOVA test was conducted to  peyond a certain point, both values decrease (fig-
decide whether the effects of slub thickness, slub  yre 2). These results are consistent with the results of
length, slub frequency, yarn twist, and population Mukhopadhyay et al.’s study. As the slub yarn ratio
were statistically significant at the 95% confidence increases, the probability of the existence of apparent
level (p<0.05) for bursting strength and air perme-  thick areas resulting in higher strength in fabric
ability. Also, Post-Hoc and multiple comparison tests  increases. However, as the slub thickness ratio
were done. increases further, the twist slips into the thinner areas
Since the result of the abrasion resistance test is a  of the yarn, causing the fibres to move away more
discrete variable, the Kruskal Wallis one-way vari- easily during the abrasion resistance test and slide

Table 1
YARN AND FABRIC PARAMETERS USED IN THE STUDY
Twist Slub Slub Slub Fabric Fabric Fabric
Parameter| Material | coefficient | Slub type | frequency |thickness | length | weight | thickness | density
(o) (number/m) | (ratio) (cm) (9/m?) (mm) |(wales/cm)
PES 38 Without ] ; - 164 0.687 12,5
Slub
Siub PES 3.8 Basic Slub 3 1.2 5-7 176 0.726 12
thickness | PES 3.8 Basic Slub 3 1.4 5-7 163 0.741 115
PES 3.8 Basic Slub 3 1.6 5-7 160 0.742 11.3
PES 3.8 Basic Slub 3 1.8 5-7 155 0.771 1
PES 3.8 Without - - . 164 0.687 12,5
Slub
ls'“‘:’h PES 3.8 Basic Slub 3 16 1-3 156 0.760 115
en
g PES 3.8 Basic Slub 3 1.6 5-7 160 0.742 11.3
PES 3.8 Basic Slub 3 1.6 10-12 163 0.780 1
PES 3.8 Without - - - 164 0.687 12.5
Slub
Slub PES 3.8 Basic Slub 0.5 16 5-7 166 0.741 115
frequency -
PES 3.8 Basic Slub 3 1.6 5-7 160 0.742 11.3
PES 3.8 Basic Slub 6 1.6 5-7 155 0.705 10.5
Cotton | 38 | Without . . . 187 | 0696 15
Slub
Twist Cotton 3.8 Basic Slub 3 1.6 5-7 189 0.717 11.5
coefficient -
Cotton 4.2 Basic Slub 3 1.6 5-7 196 0.788 10.5
Cotton 4.6 Basic Slub 3 1.6 5-7 198 0.750 1
PES 3.8 P2, P3 3 1,6 1-3, 158 0.734 1
Slub 10-12
population | PES 3.8 Basic Slub 3 1.6 1-3 155 0.760 1.3
PES 3.8 Basic Slub 3 1.6 10-12 165 0.780 1
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Slub thickness vs fabric strength
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lowest pilling tendency. As the slub thick-
ness increases, the degree of pilling
decreases, that is, the tendency to pilling
increases. It is attributed to the decrease
in fabric density value at high slub thick-
ness which makes the fibre migration to
the fabric surface easier causing a reduc-
tion in the pilling resistance and a
decrease in twist in increased slub thick-
ness regions causes more pilling as well.
Variance analysis test results showed that
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Fig. 2. Effect of slub thickness on fabric strength

over each other more easily during the bursting
strength test. Moreover, at the highest slub thickness
ratio, the fabrics become looser structures resulting
in lower fabric strength.

At low slub thickness due to the higher fabric weight
and thickness, the fabrics’ air permeability values are
lower than the fabrics produced yarns without slub
(table 2). When the air permeability values of fabrics
with slub yarns are compared it was revealed that as
the slub thickness ratio increases, the air permeabili-
ty value increases. Lower fabric density values,
resulting from the increased thickness due to higher
slub thickness ratios cause an increase in air perme-
ability values._Here, it can be mentioned that the
reduction in yarn twist caused by the thicker areas of
the higher thickness ratios, enables more air to pass
between the yarns.

The effect of slub thickness on the pilling properties
of fabrics is also given in table 2. It is observed that
fabrics produced from yarns without slub exhibit the

Table 2

EFFECT OF SLUB THICKNESS ON THE AIR
PERMEABILITY AND PILLING OF THE FABRIC

air permeability values were significant

statistically (table 3). Multiple comparison

test results of air permeability for slub
thickness are given in table 4. According to the
Kruskal Walllis test about slub thickness, the differ-
ence in mean values of abrasion resistance was
significant (p=0.017).

Table 3

P VALUE OF ANALYSIS OF VARIANCE REGARDING
SLUB THICKNESS

Parameter p-value
Bursting strength 0.301
Air permeability 0.000*

Note: *Statistically significant according to o = 0.05.

Effect of slub length

The fabric strength values are given in figure 3. As
the test results were examined, similar to the results
for slub thickness ratio, an increase in slub length
caused an increase in abrasion resistance and burst-
ing strength values of the fabrics. The abrasion resis-
tance of the fabric increases as the slub length
increases in case of longer slub length causing a
higher number of fibers in the slub parts of the yarn.
Furthermore, the decrease in a twist due to the

Slub thickness longer slub regions of the yarn increases the bursting
Parameter Witlhzllt 12 | 14 | 16 | 18 strength values by incregsing thg yarn elasticity.
siu However, beyond the optimum point (5-7 cm slub
Aw::;:rrgegbuhty 1783 | 1592 | 1633 | 1927 | 1998 | length) caused the fibres to slide over each other
_(_ m*“min) more easily, causing a decrease in strength, as dis-
Pilling (grade) 3 25 125 2 | 2 cussed in Thanabal’s study in 2021 [26].
Table 4
95% CONFIDENCE INTERVAL BOUNDS ACCORDING TO TUKEY MULTIPLE COMPARISONS OF THE AIR
PERMEABILITY RESULTS BASED ON THE SLUB THICKNESS
Slub Without slub 1.2 1.4 1.6 1.8
u
thickness Lower bound/ Lower bound/ Lower bound/ Lower bound/ Lower bound/
Upper bound Upper bound Upper bound Upper bound Upper bound
Without slub - -304.12/-77.22* | -262.78/-35.88* 31.21/258.12* 101.88/328.78*
1.2 77.22/304.12* - —72.12/154.78 221.88/448.78* 292.55/519.45*
14 35.88/262.78* —-154.78/72.11 - 180.55/407.45* 251.22/478.12*
1.6 —258.12/-31.22* | —448.78/—221.88* | —407.45/-180.55* - -42.78/184.12*
1.8 -328.78/-101.88* | —-519.45/-292.55* | —478.12/-251.22* | -184.12/42.78* -

Note: *Statistically significant according to o = 0.05.
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In this study, a constant slub thickness
ratio of 1.6 was used for different slub
lengths, it can be said that the increase in
air permeability depending on the slub
length is a result of the increase in fabric
porosity, similar to the effect of slub thick-
ness. It is possible to explain the
decrease in the porosity value beyond the
limit value. Since the slub frequency is
consistent for all yarns in different slub
lengths, it is expected that the increase in

Abrasion resistance, tour

mmm Abrasion resistance
Bursting strength

Slub length vs fabric strength
- 1
l 1

Slub length, cm

Bursting strength, kPa

slub length after a certain limit value will
reduce the fabric porosity. Higher slub
length results in a more uniform, thicker
and heavier fabric structure in a unit area.

Fig. 3. Effect of slub length on fabric strength

Consequently, a decrease in fabric air
permeability occurs for slub lengths of
10-12.

When the effect of slub length on the
pilling properties of the fabrics was exam-
ined, it was found that fabrics produced
from unslub yarns had a lower tendency
to pilling than fabrics with slub yarns
(table 5). As the slub length increases, the
tendency to pilling increases. This can be
attributed that at higher slub lengths, the
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Slub frequency vs fabric strength

—
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Slub frequency, number/m

decreasing twist value causes the fibres

to surface more easily, thereby, reducing

the fabric’s pilling resistance.

According to the variance analysis, the differences
were insignificant for bursting strength and air per-
meability (table 6). However, the Kruskal Walllis test
results show that there was a significant difference
between the abrasion resistance values regarding
slub length (p=0.041).

Table 5

EFFECT OF SLUB LENGTH ON THE AIR
PERMEABILITY AND PILLING OF THE FABRIC

Fig. 4. Effect of slub frequency on fabric strength

interpreted that when slubs are closer with increasing
frequency they behave similarly to an increase in
slub length. As the higher than the optimum frequen-
cy value (3 number/m), significant decreases were
detected in the abrasion resistance and bursting
strength values due to the decreasing fabric density
and weight, especially at a slub frequency of 6.

An increase in air permeability values is an expected
result as the number of pores per unit area increases
as the slub frequency increases. In terms of pilling
property, more pilling was observed in slub fabrics

Slub length (cm) (table 7). Especially beyond the optimum frequency
Parameter | without 1-4 5.7 | 10-12 value, the pilling tendency is higher for fabrics with
. _ slub high slub frequency (6 number/m).
Air permeability | 473 | 4818 | 1027 | 1753
(I/dm#min) Table 7
Pilling (grade) 3 2.5 25 2
EFFECT OF SLUB FREQUENCY ON THE AIR
Table 6 PERMEABILITY AND PILLING OF THE FABRIC
Slub frequency (number/m)
P VALUE OF ANALYSIS OF VARIANCE REGARDING Parameter | Without
SLUB LENGTH slub 0.5 3 6
Parameter p-value* Air permeability
Bursting strength 0.075 (I/dm?min) 1783 1788 | 1927 | 1938
Air permeability 0.157 Pilling (grade) 3 25 2.5 2

Note: *Statistically significant according to o = 0.05.

Effect of slub frequency

The abrasion resistance and bursting strength of the
fabric increase as the slub frequency increases, as
shown in figure 4. However, beyond a certain slub
frequency limit, these values decrease. It can be
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Variance analysis shows that the difference between
air permeability values is significant (table 8) and
according to the Kruskal Wallis test results, there was
a significant difference between the abrasion resis-
tance values (p=0.041). Table 9 shows the 95%
confidence interval bounds of the air permeability
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Table 8 Yarn twist vs fabric strength
P VALUE OF ANALYSIS OF VARIANCE 5 o
REGARDING SLUB FREQUENCY e I i
2 I ¥ = 1 £
Parameter p-value g i 5
Bursting strength 0.088 g . g
Air permeability 0.000* @ a B
_‘6 m
Note: *Statistically significant according to o = 0.05. < - * e ﬁ
results. In cases where the slub frequen- T —
cy is 3 and 6, the air permeability values Bursting strenoth .
. . . arn I1st, o
of the fabrics are higher than the fabrics :
without slub and with a slub frequency Fig. 5. Effect of twist coefficient on fabric strength
of 0.5
Table 9
95% CONFIDENCE INTERVAL BOUNDS ACCORDING TO TUKEY MULTIPLE COMPARISONS OF THE AIR
PERMEABILITY RESULTS BASED ON THE SLUB FREQUENCY
Slub Without slub 0.5 3 6
u
frequency Lower bound/ Lower bound/ Lower bound/ Lower bound/
Upper bound Upper bound Upper bound Upper bound
Without slub - -230.43/21.10 18.90/270.43* 29.57/281.10*
0.5 -21.10/230.43 - 123.57/375.10* 134.23/385.76*
3 —270.43/-18.90* -375.10/-123.57* - -115.10/136.43
6 —281.10/-29.57* —385.76/-134.24* -136.43/115.10

Note: *Statistically significant according to o = 0.05.

Effect of yarn twist coefficient

The fabrics produced from cotton fibre were used to
determine the effect of the twist coefficient. Because
of the shorter fibre length unlike the polyester fabrics
results, the strength of the fabrics in slub yarns was
found to be lower than those produced with unslub
yarn. The presence of slub areas leads to lower
strength due to these fibre characteristics. When the
effect of yarn twist coefficient on slub fabric proper-
ties is examined, as the yarn twist increases, the
fibres are packed more tightly, making it difficult to
separate the fibre from the yarn due to friction, thus
an increase in the abrasion resistance was deter-
mined. However, the increase in twist also causes a
decrease in yarn elasticity and fabric bursting
strength values.

With the increase in yarn twist coefficient, a decrease
in yarn diameter and an increase in air permeability
were observed. When the relationship between yarn
twist coefficient and fabric pilling is examined, it is
seen that increasing the twist coefficient reduces the

Table 10

EFFECT OF TWIST COEFFICIENT ON THE AIR
PERMEABILITY AND PILLING OF THE FABRIC

Twist coefficient (o)
Parameter i
Wltho_ut slub 38 4.2 4.6
(o = 3.8)
Air permeability
(dm?min) 1021 1034 | 1176 | 1189
Pilling (grade) 25 25 2.8 3
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pilling tendency. The increase in the twist coefficient
ensures that the fibres are wrapped more tightly into
the yarn structure, which reduces the tendency to
pilling (table 10).

The effect of yarn twist on bursting strength and air
permeability values is statistically significant (table
11). While the twist increase in slub yarns did not
make a significant difference for fabrics in slub yarn,
it was observed that their bursting strength was sig-
nificantly lower than that of yarns without slub (table
12). In cases where o, values are 4.2 and 4.6, the air
permeability value of fabrics is higher than other fab-
rics (table 13) The difference in mean values of abra-
sion resistance was insignificant according to the
Kruskal Wallis test (p=0.270).

Table 11

P VALUE OF ANALYSIS OF VARIANCE REGARDING
TWIST COEFFICIENT

Parameter p-value
Bursting strength 0.000*
Air permeability 0.000*

Note: *Statistically significant according to o = 0.05.

Effect of slub population

The yarn which has two different slub lengths (1-3
and 10-12) was used to determine the effect of slub
population. The comparison was made between fab-
rics produced from single slub yarn in 1-3 slub length
and 10-12 slub length. Statistical analysis indicated

2025. vol. 76. no. 1




Table 12

STRENGTH RESULTS BASED ON THE TWIST COEFFICIENT

95% CONFIDENCE INTERVAL BOUNDS ACCORDING TO TUKEY MULTIPLE COMPARISONS OF THE BURSTING

Twist coefficient

Without slub (a. = 3.8) 3.8 4.2 4.6
Lower bound/ Lower bound/ Lower bound/ Lower bound/
Upper bound Upper bound Upper bound Upper bound

Without slub (o, = 3.8)

-181.75/-20.85*

—214.19/-53.29*

—227.37/-66.47*

3.8 20.85/181.75* - —112.89/48.01 —-126.07/34.83
4.2 53.29/214.20* —48.01/112.89 - —93.63/67.27
4.6 66.47/227.37* —34.83/126.07 —67.27/93.63 -

Note: *Statistically significant according to o = 0.05.

Table 13

PERMEABILITY RESULTS BASED ON THE TWIST COEFFICIENT

95% CONFIDENCE INTERVAL BOUNDS ACCORDING TO TUKEY MULTIPLE COMPARISONS OF THE AIR

Without slub (o, = 3.8) 3.8 4.2 4.6
Twist coefficient Lower bound/ Lower bound/ Lower bound/ Lower bound/
Upper bound Upper bound Upper bound Upper bound
Without slub (o = 3.8) - —63.90/90.24 78.32/232.47* 91.66/245.81*

3.8

—90.24/63.90

65.16/219.30*

78.50/232.64*

4.2

—232.47/-78.33*

-219.30/-65.16*

—63.74/90.41

4.6

—245.80/-91.66*

—232.64/-78.50*

—90.41/63.74

Note: *Statistically significant according to o = 0.05.

that the slub population had no significant
effect on the strength and air permeability
of the fabric (table 14). Bursting and abra-
sion resistance values of two-population
fabrics were between the results of single-
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population fabrics. Since there are slubs
in two different lengths along the yarn, it
was an expected result (figure 6).

In terms of air permeability values, the
fabrics in two populations showed the
highest result. This could be stated that
the reason for the higher air permeability
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Population

values is due to the presence of different
populations in the yarn, more porous

structure of the fabric.

When evaluating the pilling properties of fabrics with
different populations, it was seen that fabrics pro-
duced from yarns with two different populations had
a lower tendency to pilling than fabrics with a single
population. It is thought that this situation is due to
the lowest thickness of the P2, P3 fabric. The thick-
ness of slub fabrics is determined by the regional slub
thickness, and therefore, the slub areas are dam-
aged first when performing the pilling test. For this

Table 14

P VALUE OF ANALYSIS OF VARIANCE REGARDING
SLUB POPULATION

Parameter p-value*
Bursting strength 0.194
Air permeability 0.120

Note: *Statistically significant according to oo = 0.05.
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Fig. 6. Effect of slub population on fabric strength

Table 15

EFFECT OF SLUB POPULATION ON THE AIR
PERMEABILITY AND PILLING OF THE FABRIC

Slub population
P2, P3 1-3 10-12

Parameter

Air permeability
(I/ldm?min)
Pilling (grade) 3

1911 1818

2.5 2

1753

reason, it can be said that the slubs are distributed
homogeneously in the P2, P3 fabric and are less
pilled (table 15).

CONCLUSION

The increasing use of slub yarns in recent years has
required examining of the properties of fabrics pro-
duced from these yarns. In this study, the effects of
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slub thickness, slub length, slub frequency, yarn twist  has been found to have a significant impact on fabric
and population parameters on the bursting strength,  bursting strength.

permeability and pilling properties of knitted fabrics  When the effect of slub parameters on fabric pilling
produced from slub yarns were examined. properties is examined, increasing slub thickness,
According to the study results it was observed that length, frequency and population number give rise to
slub length and population characteristics did not tendency of the fabric pilling-formation.

have a significant effect on bursting strength and air ~ Considering the strength behaviours of fabrics pro-
permeability values. However, slub thickness ratio, —duced from slub yarns, it was observed that the val-
slub frequency, and twist coefficient value are the ~Ues increased up to a certain limit value and after
parameters affecting air permeability significantly, ~reaching this value, the tendencies changed and
and it can be said that the effect of slub parameters ~P€9an to decrease. Therefore, itis important to deter-
on fabric density and porosity is quite important. mine these values to obtain the optimum physical

In terms of strength properties of the fabrics, increas- properties gxpected from fabrics. ) o
ing the slub thickness and frequency provides incre- In researching slub yarns and the resulting fabrics, it

: . . . . is advisable to carry out studies that examine the
ments in the fabric abrasion and bursting resistance effects of slub properties on different tvpes of fabric
due to the thick areas there, but using 1.6 slub thick- prop P

and fabric parameters.
ness and slub frequency higher than 3 number/m P
causes these values to decrease due to easier ACKNOWLEDGEMENT

removal of fibres in the slub areas and decreasing  This study was funded by Ege University BAP project num-
fabric density. Additionally, the twist value of the yarn  ber 16-MUH-086.
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