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Denim is fabric construction which is popular worldwide with its fit, ease and durability and it has
evolved significantly in terms of aesthetic and functional properties throughout time to maintain this
popularity. Denim fabric manufacturers are in search of different visual and functional properties at
all times. In this study, dual-core slub yarns were developed for using as weft yarn in denim fabric
structure. Dual-core and slub production techniques were used simultaneously for production of dual-
core slub yarns which will use improving elastic and aesthetic features of denim fabrics. Within the
scope of the scientific study, firstly dual-core slub yarn samples called Group-1 were produced with
different core draft values of EME (Elastomultiester-l.core) and elastane (ll.core). The effects of
cores’ draft ratio on the features of dual-core slub yarns such as unevenness, hairiness, tenacity and
breaking elongation were investigated with Group-I yarn samples. The breaking elongation values are
affected by both EME and elastane core draft factors, while the tenacity is only affected by EME core

draft factor. Moreover, in order to examine the effects of slub types, the physical properties of the KEYWORDS
dual-core slub yarn selected from Group I, were compared with equivalent dual-core yarns (having ~ Dual-core, slub yarn,
two different version of basic slub and without slub) which called Group II. The results showed that  denim fabric.

slub types have statistically insignificant effect on the hairiness, tenacity and breaking elongation
values.

1. INTRODUCTION method as an advanced version of the core-spun technique
was developed in order to overcome these kinds of

Core-spun yarn, one of the novel materials, generally use in problems [3]. In dual-core production method, two core

the direction of weft and/or warp to improve elastic comfort
properties of denim fabrics. It is desirable that the elasticity
value is high in denim fabrics and the permanent elongation
value is low. Using of core-spun yarn, having just an
elastane core in fabric, can be caused permanent elongation
problem [1]. The permanent elongation that encountered
during use of garment, arises as a result of long-term and
continual forces and induces bagging problems at some
sections of the garments such as knees, pockets, elbows,
heel and hips. Furthermore, using as warp of core-spun
yarn, having just an elastane core, can also be problematic
during weaving processes [2]. Dual-core yarn production

filaments (one of them is elastane filament) are fed into the
center of sheath fibers [4]. Using of some filaments such as
T400®, PBT, PET besides elastane core (as second core),
in the dual-core yarns not only prevents some problems that
can be occurred during weaving process, but also reduces
the permanent elongation values considerably. In another
words, using dual-core yarns in denim fabric structures,
enables the production of high quality denim fabrics.

Several publications about the dual-core spun yarns have
been found out, and the publications have been summarized
below. Jabbar et al. [5] concluded that cores with the higher
linear densities caused the lower tenacity, lower unevenness

To cite this article: Turksoy HG, Ertek Aver M, Yildirim N. 2020. The effects of production parameters on the physical properties of

dual-core slub yarns. Tekstil ve Konfeksiyon, 30(3), 165-172.

TEKSTIL ve KONFEKSIYON 30(3), 2020

165


mailto:nidayildirim@ktu.edu.tr

and higher hairiness values of dual-core-spun cotton yarns.
In addition, it was founded that increasing of polyester
denier had decreasing effect on yarn imperfection.

Ertag et al. [6] investigated the denim fabrics woven with
the dual-core weft yarn (sheath-cotton fiber and cores-
polyester and elastane filament) in various densities. They
concluded that as weft density increases, elasticity and
permanent elongation values decrease.

In the study performed by Babaarslan et al. [7] Co/PET/
Elastane dual core-spun weft yarns with different elastane
drafts were produced in order to investigate the effect of
fineness of filament and draft of elastane on denim fabric
features. At the end of the study, it was reported that they
are effective factors on tear force, breaking force, breaking
elongation, elastic recovery, water absorption rate and
vertical wicking rate.

Tantawy et al. [8] evaluated the effects of different types of
weft yarns on the pilling performances of jeans. Core spun
yarn, dual-core spun yarn without welding and dual-core
spun yarn with welding were produced in the study. It was
found that the both dual-core yarn types with higher yarn
number have lower pilling values.

The aim of the study performed by Tiirksoy and Yildirim [9]
was to investigate the effect of some production parameters
on the features of dual-core yarns (sheath-cotton fiber, cores-
wool fiber and elastane filament). Experimental results
showed that unevenness and hairiness values decrease as
twist level increases. In addition, it was found that the
tenacity values of yarns increase with higher elastane draft
and twist level. Furthermore, the study revealed that the
elongation values increase when wool draft value of dual-
core yarns increases. Furthermore, Tiirksoy et al. [10]
searched the effect of production methods (pretreated dual-
core and dual-core yarns) on yarn features.

Basic Yam Slub
Count Thickness

In the paper performed by Bedez Ute [1], elastane (EL),
elastomultiester (EME) and poly butylene terefthalate
(PBT) were used as core in dual-core yarns and these dual-
core yarns were used as weft yarns in weaving. Then, the
effect of the weft yarn composition and weft density on
denim fabric properties was examined.

Fancy yarns, which offer the opportunities to designers for
creating new fashionable effects and styles, are also used in
denim fabric structures. Slub yarns, one of fancy yarn
types, can be defined as yarns that has been purposely spun
with slubs (thicker sections along the yarn) with the
intention of giving the fabric an organic, tactile look and
feel. Even though, unevenness of yarns was generally
regarded as damaged or of poor quality, using slub yarns as
a fancy yarns in denim fabrics became a trend due to the
original and aesthetic value of the slub effect. Parameters
representing the structure of slub yarns are slub thickness,
slub distance (mm), slub length (mm), and count of slubs
per unit length (Figure 1).

Modified ring spinning frames in which drafting system can
be intermittent accelerated are most commonly machines
for the production of different slub yarns. It is possible to
examine the slub yarns produced in ring spinning machines
in three main groups as basic slub, multi-twist slub and
multi-count slub. The basic slub yarns are yarn types that
the twist is not changed, but the yarn count is changed at
regular intervals (Figure 2a). Opposite to the basic slub
yarn, multi-twist slub yarns haven’t count variations, but
only a twist variation (Figure 2b). On the other hand, in the
multi-count slub yarn structures, both yarn count and twist
value changes at certain intervals along the length of the
yarn (Figure 2c). In addition, the multi-effect slub yarns
which are the combination of these three slub types can also
be produced.
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Figure 1. The parameters of slub yarn.
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Figure 2. Basic slub (a), Multi-twist slub (b), Multi-count slub (c).

166

TEKSTIL ve KONFEKSIYON 30(3), 2020



In earlier research on slub yarn, Ozgen and Altas [11]
researched the effect of slub yarn structure on air
permeability of twill 1/3 fabrics by using Taguchi L9
orthogonal design. It was found that slub distance is the
least effective parameter, amplitude of slub is the most
important parameter on air permeability value. In addition,
they investigated effects of slub yarn parameters such as
slub distance, slub length, yarn linear density and slub
thickness on the fabric abrasion by using Taguchi L9
orthogonal design. It was concluded that the raise in the
slub length and slub thickness raises the abrasion resistance,
and slub distance also is a less effective parameter on
abrasion of the fabrics [12].

llhan et al. [13] studied effects of slub distance, slub
multiplier, slub length, yarn count, twist coefficient, ramp
time parameters on the elongation and breaking force of
slub yarns. It was concluded that while the slub length, slub
distance, and base yarn count are statistically significant for
the breaking force of slub yarn, the slub multiplier, base
yarn count and twist coefficient have an effect on the
breaking elongation. Within the scope of this study, dual-
core and slub production techniques were used
simultaneously for production of innovative dual-core slub
yarns which will use improving elastic and aesthetic
properties of denim fabrics.

2. MATERIAL AND METHOD
In the study, firstly dual-core slub yarn samples called
Group-1 were produced with different draft values of EME

(Elastomultiester-l.core) and elastane (ll.core). The effects
of cores’ draft ratio on the features of dual-core slub yarns

(Elastane)

Drawing System Dual-Core

Yarn

@

such as unevenness, hairiness, tenacity and breaking
elongation were investigated with Group-l yarn samples.
Moreover, in order to examine the effects of slub types, the
physical properties of the dual-core slub yarn selected from
Group |, were compared with equivalent dual-core yarns
(having two different version of basic slub and without
slub) which called Group II.

2.1 Material

In the present study, eleven different types of dual-core
basic slub yarns with different basic slub types, different
EME (T400®) draft values and different elastane draft
values were produced. Dual-core yarn samples without slub
were also produced as a control group. The count of dual-
core slub yarn samples was Ne 10,4/1. 55 dtex T400® and
78 dtex elastane were used as core components. Elongation
of T400 fibers from elastomultiester fibers with high
recovery property used as core in yarn samples, is 15-22%
and its tenacity is 4-4.5 gf/denier. Cotton fibers used as
sheath fiber have 80.2 uniformity index, 28.19 mm length,
5.8% elongation, fineness of 4.55 microner and 31.27 g/tex
tenacity.

2.2 Method

The yarn samples were spun on the Marzoli MDS1 ring
spinning machine modified with Pinter dual-core and
Marzoli slub system. In the production of dual-core yarns,
the core parts are fed to the center of the yarn separately in
the modified ring machine. The schematic view of the
dual-core manufacturing method and image of ring machine
modified for dual-core are showed in Figure 3.

(b)

Figure 3. Production principle of dual-core yarn (a) and machine image (b).
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The production parameters of the yarns are summarized in
Table 1. Spindle speed of ring frame is 8500 rpm and the
twist coefficient of yarn samples is 4,4 ae. Dual-core basic
slub yarns were coded as ‘DCS’ and dual-core yarns
without slub were coded as ‘DC’.

In the manufacturing of dual-core basic slub yarn, while
spinning the dual-core yarn with certain yarn number and
twist level in the ring spinning machine, the speed of
rotation of the middle and rear draft shafts are accelerated
suddenly at desired time intervals, by unchanging the speed
of the front draft shaft. Thus, instant draft is reduced and
thicker places are formed in the dual-core yarn. The
parameters of basic slub types are seen in Table 2.

The technical visuals (simulative images of fabrics) created
with the Amsler WinPK® II EP5000 program of the yarns
produced by the ring spinning system were given in Figure
4 in order to see visual effects of these yarns on the fabric
surface.

In the study, firstly, samples were conditioned according to
TS EN ISO 139 standard. Then, unevenness and hairiness
values were measured by Uster Tester 5 device.
Furthermore, the tenacity and breaking elongation were

measured by Uster Tensorapid 4 Tester, according to
relevant standard.

Test results of Group-I yarns were analyzed by using two-
way replicated analysis of variance (ANOVA) and test
results of Group-Il yarns were analyzed by using one-way
replicated analysis of variance (ANOVA). The means of
results were also contrasted by DUNCAN tests by using
SPSS version 13.0.

3. RESULTS AND DISCUSSION

In this part, the various physical properties of Group | and
Group Il yarns were evaluated. The average test results of
Group-1 and Group-11 yarns are seen in Table 3.

Unevenness values of the Group-I dual-core slub yarns can
be seen in Figure 5. According to the ANOVA results;
EME draft (p,=0.16), elastane draft (p.=0.66) and the
intersection of these factors (pox=0.21) were found to be
statistically insignificant on unevenness values.

The unevenness values of Group-1l yarn samples can be
seen in Figure 6. According to the ANOVA results; the slub
types have statistically significant effect on unevenness
values of Group-11 yarn samples (ps = 0.00).

Table 1. Production parameters of yarn samples.

Yarn I. Component II. Component
Groups Ak Saniples (EME) Draft (Elastane) Draft Tygheiof kb

DCSA-1 1.02 32
DCSA-2 1.02 35
DCSA-3 1.02 38
DCSA-4 1.06 32

DCSA-5 1.06 35 (Slub A)
Group 1 DCSA-6 1.06 38
DCSA-7 1.1 32
DCSA-8 1.1 35
DCSA-9 1.1 38

DC 1.06 35 -
Group I DCSB 1.06 35 (Slub B)
DCSC 1.06 35 (8lub C)
Table 2. Production parameters of basic slub types.
Parameters Slub A Slub B Slub C
The number of slubs per unit length (100 m) 169 Slub 284 Slub 83 Slub
Slub Length 3cm 6 cm 25-425cm
Slub Thickness 1,35 Layer *Nominal count 1,46 Layer*Nominal count 1,25 and 1,34 Layer* Nominal count
Slub Distance 29-80cm 10-50cm 40-140 cm

il

Figure 4. Simulative images of fabrics for Slub A, Slub B and Slub C.
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Table 3. The average test results of Group-1 and Group-I1 yarns.

Yarn Unevenness Hairiness Tenacity Breaking
Code (%) H) (CN/tex) Elongation (%)
DCSA-1 13,45 75 15,75 7,95
DCSA-2 13,34 7,47 16,42 8,34
DCSA-3 13,49 7,49 16,58 8,5
DCSA-4 13,6 7,41 16,83 8,77
DCSA-5 13,59 7,89 16,96 9,04
DCSA-6 13,9 7,77 16,95 9,36
DCSA-7 13,66 7,72 17,04 9,96
DCSA-8 13,81 7,62 16,93 10,44
DCSA-9 13,73 7,76 17,16 10,4
DC 11,33 8,51 16,48 9,87
DCSB 19,86 9,05 16,03 9,85
DCSsC 16,27 8,74 16,17 10,22
14 25
128 Ella]staf?e
138 \ 20
><. —+—32
137 /______. —=—35
5 198 s =
£ 135 =
5 134 :/// § 10
[&]
133
132 5
131
13 0
1,02 1,08 11 3¢} DCSA-5 DCSB DCSC
EME Draft Yarn Type

Figure 5. The average unevenness results of Group-1 yarn samples.

According to DUNCAN test results showed in Table 4, the
difference between unevenness values of yarns for all slub
types is statistically significant. When the samples DC and
dual-core slub yarns compared in terms of unevenness
properties, unevenness values of DC were found to be
significantly lower than that of dual-core slub yarns, as
expected. Because of the highest slub thickness and the
number of slubs per unit length, DCSB yarn type have
showed the highest unevenness value.

Hairiness values of the Group-I and Group-II dual-core slub
yarns are presented respectively in Figure 7 and 8. When
the effect of draft factors on hairiness is examined,
according to the ANOVA results; EME draft (p,=0.27),
elastane draft (p.=0.61) and the intersection of these factors
(pPpxe=0.51) were found to be statistically insignificant on
hairiness values of Group-l yarn samples. Moreover,
according to the ANOVA results; the slub types have
statistically insignificant effect on hairiness values of
Group-11 yarn samples (ps = 0.19). Yarn hairiness correlates
a close correlation with unevenness and slub parts show
more hairiness than base yarn, because there are more
fibers in its cross section. [14]. However, in this study,
while slub type has a statistically significant effect on
unevenness, it have an insignificant effect on hairiness.

Figure 6. The average unevenness results of Group-11 yarn samples.

The tenacity values of Group-1 yarn samples can be seen in
Figure 9. According to the ANOVA results; EME draft
values have statistically significant on the tenacity values of
Group-1 yarn samples (p,=0.01), while elastane draft values
(pe=0.40) and the intersection of factors (pp.=0.71) were
found to be statistically insignificant on tenacity values of
Group-1 yarn samples.

In DUNCAN test results showed in Table 5, it is seen that
the difference between tenacity values for 1.02 EME draft
and the other EME drafts is statistically significant. It is
found out that tenacity values of yarn samples have an
increasing trend, while EME draft is increasing.

Table 4. DUNCAN test results for unevenness values of Group-Il yarn
samples.

Process S Subset
Yarn Type 1 2 3 4
DC 11.33
DCSA-5
DCSC
DCSB
Sig. 1.00

13.87
16.27

[S2 NS ) BENG BNG) |

19.86

1.00 1.00 1.00
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Figure 7. The average hairiness results of Group-I yarn samples.
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Figure 8 . The average hairiness results of Group-11 yarn samples.
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Figure 9. The average tenacity results of Group-1 yarn samples.

The tenacity values of Group-Il yarn samples can be seen in
Figure 10. The weak points which may occur at the
beginning or end of slubs, have an reducing effect on slub
yarn strength [13]. However, when the effect of slub types
on tenacity is examined, according to the ANOVA results;
slub types were found to be statistically insignificant on
tenacity values of Group-Il yarn samples (ps=0.53).

Table 5. DUNCAN test results for tenacity values of Group-l yarn

samples.
Process S Subset
EME Draft 1 2
1.02 15 16.25
1.06 15 16.91
11 15 17.04
Sig. 1.00 0.63

Figure 10. The average tenacity results of Group-II yarn samples.

The breaking elongation values of Group-1 dual-core slub
yarns can be seen in Figure 11. According to the ANOVA
results; EME (p,=0.00) and elastane draft (p.=0.00) values
were found to be statistically significant on breaking
elongation values of Group-l yarns, and intersection of
these factors was found to be statistically insignificant on
the breaking elongation values (g = 0.79).

According to DUNCAN test results given in Table 6; the
difference between of the breaking elongation values of the
Group-l yarns produced with different EME draft was
found to be statistically significant. It is seen that the
breaking elongation values of yarns increase, as the EME
draft is increasing. The difference between breaking
elongation for 3.2 and the other elastane draft was found to
be statistically significant. It is seen that the breaking
elongation values of yarn samples have an increasing trend,
while elastane draft is increasing, as stated in previous
studies [7,15,16]. This case can be explained by increased
the amount of staple fibers, having more slippage properties
relative to the filament, in yarn structure [17].

Elastane

9 e

—a—35
——38

Breaking Elongation (%)

EME Draft

Figure 11. The average breaking elongation results of Group-I yarns.

The breaking elongation values of Group-Il dual-core slub
yarns can be seen in Figure 12. When the effect of slub
types on breaking elongation is examined, according to the
ANOVA results; slub types were found to be statistically
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insignificant on breaking elongation values of Group-II
yarn samples (ps=0.65).

Breaking Elongation (%)
g

DC DCSA-5 DCsB DCsC

Yarn Type

Figure 12. The average breaking elongation results of Group-II yarns.

Table 6. DUNCAN results for breaking elongation values of Group-1 yarns.

Process S Subset
EME Draft 1 2 3
1.02 15 8.26
1.06 15 9.06
11 15 10.27
Sig. 1.00 1.00 1.00
Elastane Draft
3.2 15 8.89
35 15 9.28
3.8 15 9.42
Sig. 1.00 0.22

4. CONCLUSION

In this study, dual-core slub yarns produced with different
EME (Elastomultiester-1. core) draft and elastane (Il.core)
draft values are called Group-I. The influences of EME and
elastane draft on the features such as hairiness, unevenness,
breaking elongation and tenacity of yarns were investigated
with these yarn samples. Moreover, in order to examine the
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