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ABSTRACT 

Denim-like knitted fabrics have been used to produce softer, cheaper, and more elastic clothes than the clothes produced by woven 
denim fabrics. Lower dimensional stability and strength properties were the disadvantages of denim -like knitted fabrics. The aim of this 
study was to reach the more resistant fabric type to successive launderings without losing the attractive denim view. For this purpose 
eighteen different denim-like knitted fabrics were produced and exposured to successive launderings. The dimensional stabilities of the 
knitted fabrics were measured after each washing cycles. The total dimensional change of the fabric’s dimensions and the structural 
properties were measured and evaluated after 3rd washing cycles. All of the test results were assessed by using the graphs and the 
statistical analysis. 

Keywords: Denim-like knitted fabrics, Dimensional stability, Fleecy yarn, Successive launderings. 

 
ÖZET 

Denim görünümlü örme kumaşlar, dokuma denim kumaşlardan daha yumuşak, daha ucuz ve daha esnek giysiler üretmek amacıyla 
kullanılmışlardır. Düşük boyutsal dayanım ve düşük mukavemet bu kumaşların dezavantajlarıdır. Bu çalışmanın amacı, denim 
görünümünü kaybetmeden ardışık yıkamalara en fazla dayanabilen kumaş tipini seçmektir. Bu amaçla çalışmada on sekiz farklı denim 
görünümlü örme kumaş üretilmiş ve ardışık yıkamalara tabi tutulmuşlardır. Her yıkama sonrasında kumaşların boyutsal dayanımları 
ölçülmüştür. Kumaşın boyutlarındaki değişimler ve yapısal özellikler ise üçüncü yıkama sonrasında değerlendirilmiştir. Sonuçların 
analizinde grafiklerden ve istatistiksel yöntemlerden faydalanılmıştır. 

Anahtar Sözcükler: Denim görünümlü örme kumaş, Boyutsal stabilite, Astar ipliği, Ardışık yıkama. 
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1. INTRODUCTION 

Woven denim garments are so popular because they are 
abrasion resistant, wrinkle resistant, easy cleanable, 
compatible to other garments. According to some researches; 
woven denim fabrics have some drawbacks (1). The denim 
garment wearers thought that woven denim garments were 
not soft enough, light enough and comfortable enough in 
summer season. In accordance with the study   done by 
Degirmenci and Çelik (2), especially female students prefer 
knitted denim fabric to woven one. Since the denim-like 
knitted fabrics are the type of fleecy fabrics, the properties of 
fleecy fabrics have to be observed in detail. Dimensional 
properties of fleecy fabrics are affected from yarn 
characteristics which are used as face and fleecy, number 

of tuck stitch, loop length and stitch density of the fabric and 
also finishing treatments (3). 

Producing denim-like knitted fabric has been popular for years 
but there are limited researches about the properties of them 
(4-7). In accordance with the available researches denim-like 
knitted fabrics have similar characteristics to woven denim 
fabrics but the strength of woven denim fabrics higher than 
that of knitted denim fabrics. Woven denim fabrics are more 
resistant to launderings than knitted ones. Shin (6) designed 
denim-like knitted trousers which were suitable to each 
season and compared their properties to woven denim 
fabrics. He reported that this type of trouser was more 
advantageous than woven type except dimensional stability 
and strength properties. Gokernasan et al. (7) tried to find the 
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knitted fabric type which resembled the woven denim fabric 
with the view and performance properties. Therefore, they 
produced denim-like knitted fabrics with different patterns and 
properties. They explained that diagonal two-fleece fabric was 
the most convenient one.   

According to the study of Shahbaz et al (8), when the fleecy 
yarn become thinner, the shrinkage of the fabric both 
widthwise and lengthwise increase. Candan and Önal (9) 
reported that pattern and fiber types of the knitted fabrics 
were the main factors which affect the dimensional stability 
property. In two-fleeced knitted fabrics, the change of 
dimensions depended on the fleecy yarns of the fabrics. In 
another study done by Önal and Candan (10), successive 
launderings caused dimensional change in the two-fleeced 
knitted fabrics. They found out that the lengthwise 
dimensional change of these fabrics related with the type of 
the yarn and the fiber more than the widthwise dimensional 
change of these fabrics. Although there were miss stitches in 
this type of the knitted fabrics, widthwise shrinkage was lower. 
The reason of this phenomenon was the fleecy yarns were 
thicker and the tendency to the shrinkage of them was higher. 
However, pattern type and the tightness of the fabrics were 
more effective than the count and the raw material of the 
fleecy yarns. In accordance with the results of the study done 
by Demirhan and Meriç (11), the dimensional change of the 
two and three-fleeced fabrics decreased when the polyester 
yarn ratio increased. The dimensional stability of the two-
fleeced fabrics produced by cotton and modal resembled that 
of cotton fabrics. Özbağcı (12), reported that the knitted fabric 
which was produced by tencel had most similar dimensional 
stability property to the knitted fabric produced by cotton.  

After analyzing the observations about woven denim fabrics 
and knitted fabrics, combining the view of the woven denim 
fabric and the advantages of knitted fabric, producing denim-
like knitted fabric is considerably interesting. The view of the 
fabric resembles woven denim fabric as seen from Table 1. 
However if the view and dimensions of the fabric change 
intolerably with successive launderings, the garment will not 
be used as the alternative for woven denim fabric. Therefore, 
the primary aim of present study was examining the 
dimensional stability of denim-like knitted fabrics after 
successive launderings which were produced with different 
fleecy yarns. Selecting most suitable fleecy yarn type 
according to dimensional stability results of the knitted fabrics 
was the other purpose of the research. Graphics and 
statistical analyses were used to reach these aims. 

2. MATERIAL AND METHOD 

Knitted fabrics are produced by double fleece circular 
knitting machine by the loop, tuck and miss stitches 
combinations. The knitted fabrics used in this study had 
three different yarns inside. To reach the woven denim view 
the yarn used on the face side of the fabric should be dyed 
by indigo color (by rope dyeing method) while the fleecy 
yarn used in the inner side of the fabric should be gray. 
Owing to the fact rope dyeing method has been very 
popular for woven denim fabrics, the face yarns were dyed 
by indigo color with rope dyeing method. Also, in the 
literature there has not available research about denim-like 
knitted fabrics produced by rope indigo dyed yarn. The face 
yarn of all the samples was 30/1 Ne and 100 % cotton and 
ring spun. The elastomeric yarn used inside fabrics was 
40/1 denier. The counts of the fleecy yarns varied as 20/1 
Ne and 30/1 Ne. Dimensional property of the knitted fabrics 
depended on the hydrophilic or hydrophobic structure of the 
fibers which formed the yarns. Then the raw material of the 
fabrics were different each other. The raw materials of the 
fleecy yarns varied as cotton, modal, viscose, polyester, 
tencel, bamboo, polyester-cotton blend (65-35 %), 
polyester-viscose blend (65-35 %) and cotton-modal blend 
(65-35 %). They were vortex spun. The view of the knitted 
fabric and the needle diagram were presented in Table1.  

In present study samples and their abbreviations were given 
in Table 2. In this table, in the abbreviation like “DB30”; “D” 
refers to denim fabric, “B” refers to the fleecy yarn of fabric 
was bamboo and “30” refers to the count of the fleecy yarn 
was 30/1 Ne. The explanation of the abbreviation of “30-30 
Fabrics” was the face yarn count and fleecy yarn counts are 
30/1 Ne and the explanation of the abbreviation of “30-20 
Fabrics” was the face yarn’s count is 30/1 Ne while fleecy 
yarn’s count is 20/1 Ne. 

All the samples were produced with the circular knitting 
machine with 22 gauge 30ʺ diameter by 2,20 tightness 
factor. After knitting process, pre-fixation, cold washing, and 
sanforizing processes were applied to the gray knitted 
fabrics. Then the produced fabrics were conditioned and the 
structural properties of the fabrics were measured and 
presented in Table 3. Then the fabrics were washed three 
times with home type laundering machine. After laundering 
the structural properties of the knitted fabrics were 
measured again to compare the results. 

 
Table 1. Production properties of knitted fabrics 

Row Needle Diagram 
Yarn 
Type 

Yarn Combinations Denim-like knitted fabric 

1 face 
30/1 Ne Cotton and 

40 Denier Elastomeric yarn 

2 fleecy 
30/1 Ne or 20/1 Ne Raw 

material F
ac

e 
si

de
 

 

3 face 
30/1 Ne Cotton and 

40 Denier Elastomeric yarn 

4 
 

fleecy 
30/1 Ne or 20/1 Ne Raw 

material R
ev

er
se

 s
id

e 
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Table 2. Samples and their abbreviations 

Fabric  Abbreviation Face (ground) yarn Fleecy (inlay) yarn 

DB20 30/1 Ne Indigo cotton  20/1 Ne Bamboo 

DT20 30/1 Ne Indigo cotton  20/1 Ne Tencel 

DM20 30/1 Ne Indigo cotton  20/1 Ne Modal 

DV20 30/1 Ne Indigo cotton  20/1 Ne Viscose 

DC20 30/1 Ne Indigo cotton  20/1 Ne Cotton 

DP20 30/1 Ne Indigo cotton  20/1 Ne Polyester 

DP-C20 30/1 Ne Indigo cotton  20/1 Ne Polyester-Cotton (65-35 %) 

DM-C20 30/1 Ne Indigo cotton  20/1 Ne Modal-Cotton (65-35 %) 

30
-2

0 
F

ab
ri

cs
 

DP-V20 30/1 Ne Indigo cotton  20/1 Ne Polyester-Viscose (65-35 %)) 

DB30 30/1 Ne Indigo cotton  30/1 Ne Bamboo 

DT30 30/1 Ne Indigo cotton  30/1 Ne Tencel 

DM30 30/1 Ne Indigo cotton  30/1 Ne Modal 

DV30 30/1 Ne Indigo cotton  30/1 Ne Viscose 

DC30 30/1 Ne Indigo cotton  30/1 Ne Cotton 

DP30 30/1 Ne Indigo cotton  30/1 Ne Polyester 

DP-C30 30/1 Ne Indigo cotton  30/1 Ne Polyester-Cotton (65-35 %) 

DM-C30 30/1 Ne Indigo cotton  30/1 Ne Modal-Cotton (65-35 %) 

30
-3

0 
F

ab
ri

cs
 

DP-V30 30/1 Ne Indigo cotton  30/1 Ne Polyester-Viscose (65-35 %) 

 

 

Table 3. Structural properties of the knitted fabrics 

 Samples cpc wpc Thickness (mm) Weight (g/m2) Stitch Length, mm 

DB20 21 12 0.69 201 

DT20 21 13 0.72 200 

DM20 20 13 0.67 194 

Face 

yarn 
3.2 

DV20 22 12 0.69 197 

DC20 21 12 0.74 196 

DP20 20 12 0.69 210 

Elastomeric 
yarn 

1.4 

DP-C20 21 12 0.70 200 

DM-C20 20 13 0.71 199 

30
-3

0 
F

ab
ri

cs
 

DP-V20 21 13 0.71 204 

Fleecy  

yarn 
1.6 

DB30 21 13 0.66 169 

DT30 21 12 0.70 179 

DM30 20 13 0.64 170 

Face 

yarn 
3.2 

DV30 22 12 0.66 165 

DC30 21 12 0.69 167 

DP30 20 12 0.66 171 

Elastomeric 
yarn 

1.4 

DP-C30 21 12 0.65 171 

DM-C30 20 13 0.67 167 

30
-2

0 
F

ab
ri

cs
 

DP-V30 21 12 0,67 184 

Fleecy  

yarn 
1.6 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

366 TEKSTİL ve KONFEKSİYON  24(4), 2014 

 

The dimensional changes of the fabrics were measured 
after each washing cycle according to AATCC 135, (2002) 
standard by home type washing machine up to three times. 
During laundering the temperature was 30 ºC, the detergent 
was ECE non-phosphate (66 gr) and the duration was 50 
minutes. These parameters were selected conveniently to 
the laundering conditions of denim clothes at home. The 
lengths of the loop and tuck stitches before and after 
washing were measured with SEM. The results of all tests 
were evaluated by graphics and statistical analysis. 

3. RESULTS AND DISCUSSIONS 

3.1. Structural parameters 

In the knitted fabrics stitch length, stitch density (cpc X wpc), 
tightness and loop shape factor (cpc/wpc) are the distinctive 
characteristics on many properties of them like the 
dimensional stability property. Among these characteristics, 
stitch length remains more or less constant after laundering 
(13) and therefore tightness of the fabrics remains 
approximately constant. However, both stitch density and 
loop shape factor of the knitted fabrics change after 
laundering. When these characteristics change, the 
dimensional stability of the knitted fabrics changes too. The 
changes in knitted fabrics’ dimensions were largely affected 
by the changes in loop shape rather than stitch length (13). 
Stitch densities and loop shape factors of the knitted fabrics 
were calculated before and after laundering and were 
illustrated in Table 4. 

As seen from the Table 4, by the effect of successive 
launderings while the stitch densities of the fabrics 
decreased; the loop shape factors of the fabrics increased. 
It means by the impact of the water and the temperature 
during laundering the fibers swelled and the yarn inside the 
fabrics become thick. Owing to the fact that the fleecy yarns 
of the samples were different each other the characteristics 

of the samples were different. For detecting this difference 
statistically, the test results were evaluated by SPSS 17 
package programme. The statistical results were given in 
Table 5. In this table structural parameters of the fabrics 
were selected as fixed factors while the fleecy yarn 
properties were selected as dependent variables. 

 
Table 4. Structural parameters of sample fabrics 

  Samples Stitch density  Loop shape factor 

  Laundering 

(3 times) 
Before After Before After 

DB20 252 220 1.75 1.82 

DT20 273 180 1.62 1.80 

DM20 260 190 1.54 1.90 

DV20 264 190 1.83 1.90 

DC20 252 220 1.75 1.82 

DP20 240 209 1.67 1.73 

DP-C20 252 210 1.75 1.82 

DM-C20 260 220 1.54 1.82 

30
-3

0 
F

ab
ri

cs
 

DP-V20 273 190 1.62 1.90 

DB30 273 190 1.62 1.90 

DT30 252 220 1.75 1.82 

DM30 260 209 1.54 1.73 

DV30 264 190 1.83 1.90 

DC30 252 220 1.75 1.82 

DP30 240 209 1.67 1.73 

DP-C30 252 210 1.75 1.82 

DM-C30 260 190 1.54 1.90 

30
-2

0 
F

ab
ri

cs
 

DP-V30 252 180 1.75 1.80 

 

 
 

Table 5. Two way ANOVA test results of structural properties of knitted fabrics before and after laundering 

  Univariate analysis of variance 

Laundering. 
(3 times) 

Fixed factor Dependent variable 
Sum of 
squares 

df 
Mean 

square 
F p 

Part. Eta 
Squ. 

Fleecy yarn’s raw material .430 8 .054 537.00 .000 .992 

Fleecy yarn’s count .003 1 .003 32.667 .000 .476 
Loop shape 
factor. 
(cpc/wpc) 

Interaction of factors .085 8 .011 106.16 .000 .959 

Fleecy yarn’s raw material 4041.8 8 449.09 13.53 .000 .628 

Fleecy yarn’s count 102.3 1 102.37 3.084 .083 .041 

Before 

Stitch density. 
(wpc*cpc) 

Interaction of factors 2836.4 8 405.21 12.20 .000 .543 

Fleecy yarn’s raw material .108 8 .013 134.41 .000 .968 

Fleecy yarn’s count .001 1 .001 13.500 .001 .273 
Loop shape 
factor. 
(cpc/wpc) 

Interaction of factors .077 8 .010 96.000 .000 .955 

Fleecy yarn’s raw material 5369.33 8 671.167 671.17 .000 .993 

Fleecy yarn’s count 20.16 1 20.167 20.167 .000 .359 

After  
 

Stitch density. 
(wpc*cpc) 

Interaction of factors 5771.33 8 721.417 721.4 .000 .994 
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According to the Table 5, structural properties of knitted 
fabrics were quite different each other. This table suggested 
that changing fleecy yarn’s count affected the loop shape 
factor significantly before and after laundering. Also 
changing the count of fleecy yarn did not significantly affect 
the stitch density before laundering but after laundering by 
the effect of water and temperature the stitches swelled and 
the density was affected by this swelling. It means water 
changed the loop distortion by swelling and eliminating the 
torsion inside fabric. 

3.2.Dimensional Stability  

Dimensional stability refers to a fabric’s ability to resist a 
change in its dimensions. A fabric or garment may exhibit 
shrinkage in some dimensions or growth in other 
dimensions under conditions of washing, drying, steaming 
and pressing. Relaxation shrinkage, progressive shrinkage 
and thermal shrinkage are three major types of shrinkage 

that may occur when fabric is subjected to heat and/or 
moisture (14). This study interested in progressive 
shrinkage which is dimensional change that continues 
through successive washings. Due to the fact that denim 
clothes are frequently washed so denim-like knitted fabrics 
have to be resistant to the successive washings. The 
dimensional changes of the knitted fabrics after three 
washing cycles were given in Table 5. 

According to the Table 5, denim-like knitted fabrics exhibited 
shrinking behavior both two dimensions and successive 
washing process increased the amount of this shrinkage. 
The knitted fabrics were laundered up to 5 times and the 
shrinkages were not significantly different from the 
shrinkages measured after 3rd washing. Therefore, it was 
decided that after 3rd washing, the samples were full relaxed 
and the evaluations were done according to the values of 3rd 
washing. Figure 1 shows the dimensional stability of the 
samples after 3rd washing. 

 
Table 5. Dimensional change of knitted fabrics after each laundering 

FABRICS 1st washing  2nd washing 3rd washing 

Dimensional 
Change 

Lengthwise % Widthwise % Lengthwise % Widthwise % Lengthwise % Widthwise % 

DT30 -2.4 -5.3 -2.1 -7.6 -2.4 -7.6 

DB30 -2.3 -9.0 -2.6 -9.5 -2.6 -10.1 

DV30 -1.2 -9.0 -2.1 -9.7 -2.6 -10.1 

DP30 -0.9 -3.2 -1.2 -3.8 -1.3 -4.2 

DM30 -2.2 -7.3 -3.0 -8.6 -3.3 -8.9 

DC30 -2.2 -8.1 -2.0 -8.6 -2.6 -8.9 

DP-C30 -0.9 -4.6 -1.6 -4.8 -1.8 -5.1 

DM-C30 -0.9 -8.2 -1.3 -8.9 -1.8 -9.2 

DP-V30 -2.3 -4.8 -2.6 -5.4 -2.4 -5.3 

DT20 -1.4 -7.1 -1.0 -7.9 -1.8 8.1 

DB20 -2.2 -9.7 -2.3 -10.1 -2.1 -10.6 

DV20 -2.5 -7.7 -2.3 -8.7 -3.4 -9.7 

DP20 -0.8 -2.8 -1.1 -3.6 -1.1 -3.6 

DM20 -1.3 -7.6 -1.7 -8.7 -2.4 -9.4 

DC20 -3.3 -6.1 -3.0 -7.0 -3.8 -7.3 

DP-C20 -2.7 -4.1 -3.3 -4.8 -3.7 -5.2 

DM-C20 -2.8 -6.4 -2.2 -7.4 -3.2 -7.5 

DP-V20 -1.1 -5.0 -2.2 -5.6 -2.1 -5.7 
 

 

Figure. 1. Dimensional stability of knitted fabrics after 3rd washing 
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The widthwise shrinkage values were changed between 3,6  
and 10,6 %. The lowest shrinkage value belonged to the 
fabric of which fleecy yarn was polyester and the count was 
20/1 Ne. The reason of this was related to the hydrophobic 
structure of the polyester. Because of polyester did not take 
water, the structure did not change significantly by the effect 
of water. The highest shrinkage value belonged to the fabric 
whose fleecy yarn was bamboo and the count was 20/1 Ne. 
The reason of this was related to the hollowed structure of 
bamboo (15). Since the outer layer of bamboo fiber formed 
with hollowed structure, water penetrated inside the fabric 
easily and then fabric shrank. 

According to the international standards, the shrinkage or 
growth values which are up to 3 % are in the acceptable 
intervals (ASTM-D 4235 – 01). Again, as seen from the 
Figure 1, the lengthwise shrinkage of the knitted fabrics 
were below 3 % and so it was decided that all the fabrics 
were convenient to the standard according to these values. 
The reason of this difference was related to the knitted 
structure of two-fleeced fabrics. These fabrics were 
produced according to weft knitting principle. Therefore, the 
loops which form the same wale were fed from the same 
bobbin. The width of the fabric forms with the adjacent loops 
while the length of the fabric forms with over on end loops. 
In this case, each loop joins to adjacent loop with foot and to 
upper loops with head. When the cpc and the wpc values of 
the fabrics were examined, it was seen that the cpc values 
of the knitted fabrics were double the amounts of wpc 
values of them. This mean the number of loops in the 
lengthwise was more than that of in the widthwise. If the 
stitch density of the fabrics decreases, loops can move 
easily and the dimensional stability of the fabrics decreases 
too. At the same time, the tuck loops in the fleecy fabrics 
caused the lower dimensional change in the lengthwise of 
the fabric. The fibers inside knitted fabric penetrated water 
during laundering and then they shrunk. The length of 
shrunk yarn became short and since the width of fabric was 
related to the yarn, the width of the fabric became narrow at 
the same time. Due to the change in the lengthwise of the 
fabric was related to the change which formed over the 
joining point of the loops, lower change in the lengthwise of 
the fabric was an expected situation. This situation 
confirmed the phenomenon that the dimensional change of 
the knitted fabric is more on the looser direction of it (7). 

As known to measure the dimensional change of the fabrics, 
the fabrics are marked by template and the amount of 
change after laundering is measured by rulers. For 
supporting the measurements and to confirm the effect of 
laundering on the dimensions of the loops inside the fabric, 
SEM photographs of sample DPV20 which was selected 
randomly were given in Figures 2, 3 and 4.  

According to the values given in Figures 2, 3 and 4 the yarn 
length of tuck stitches in DP-V20 decreased approximately 6 
% while the distance between two loops in DP-V20 
decreased approximately 2 % by the effect of three 
successive launderings. When these results were compared 
to the measured values given in Table 6, it was seen that 
the lengthwise change of DP-V20 was -2,1 while the 
widthwise change of DP-V20 was -5,7. As seen from the 
values, the lengthwise change of the fabric was closer to the 
distance between two loops while the widthwise change of 
the fabric was closer to the yarn length of tuck stitches in 

DP-V20. Statistical analysis test results of dimensional 
stability were presented in Table 6. 

 

Figure.2. The course spacing of sample before laundering 

 

Figure. 3. The yarn length of tuck stitches of the sample before 
laundering 

 

Figure. 4. The yarn length of tuck stitches and course spacing of 
the sample after laundering 

 

According to the Table 6, fleecy yarn count variances had 
not significant effect on the dimensional changes of the 
fabrics both the widthwise and the lengthwise directions. 
While the raw material variances of the fleecy yarns had 
significant effect on the dimensional changes of the fabrics 
both two directions, it was apparent that the widthwise 
direction of the fabric was affected considerably more than 
the lengthwise direction of the fabric. 
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Table 6. Two way ANOVA test results of dimensional changes of knitted fabrics before and after laundering 

 Univariate analysis of variance 

Fixed factor Dependent variable Sum of squares df Mean square F p Part. Eta Squ.

Fleecy yarn’s raw material 699.389 8 87.424 144.33 .000 .889 

Fleecy yarn’s count 1.784 1 1.784 2.945 .088 .020 
Widthwise 
change. % 

Interaction of factors 26.105 8 3.263 5.387 .000 .230 

Fleecy yarn’s raw material 48.429 8 6.054 5.346 .000 .229 

Fleecy yarn’s count 1.483 1 1.483 1.310 .254 .009 
Lengthwise 
change. % 

Interaction of factors 31.836 8 3.980 3.514 .001 .163 

 

 

4. CONCLUSIONS 

The aim of this study was investigating the influence of 
laundering on the dimensional stability of the denim-like 
knitted fabrics. Since there was no available research about 
denim-like knitted fabric whose yarn was dyed by rope 
dyeing method, this study was important to find out the 
dimensional properties of these products. For this aim the 
knitted fabrics were laundered three times and the structural 
properties, the dimensional stabilities of the fabrics and 
course spaces and the yarn length of tuck stitches viewed 
by SEM were measured both before and after launderings. 
The effect of launderings on the structural property and the 
dimensional stability of fabrics were evaluated and the 
relation between dimensional stability and microscopic 
views was tried to find out. 

With each washing cycle the dimensions of the knitted 
fabrics changed. The knitted fabrics shrank from both sides 
but the lengthwise shrinking values of all the samples were 
acceptable according to the international standards but 
according to the results of the study, using polyester yarn as 
fleecy yarn was quite suitable to design dimensionally stable 
denim-like knitted fabric. The reason of it was related to the 
hygroscopic structure of the polyester fiber as fleecy yarn. If 
the water cannot penetrate inside the fiber the structure of 
the yarn does not change and therefore the dimensions of 
the fabric does not change too. 

 The denim-like knitted fabric was produced as the diagonal 
two-fleece knitted fabric so the dimensional stability of the 
fabric was related to the characteristics of both the face and 

the fleecy yarn inside the knitted fabric. If the fleecy yarn of 
the sample knitted fabric likes water the widthwise 
dimension of the fabric changes. There was no significant 
relation between fleecy yarn count and dimensional stability 
of the sample knitted fabric. Exactly the twist ratio is a 
primary parameter in dimensional change property of knitted 
fabrics but fleecy yarns were vortex spun and there was no 
real twist on the fleecy yarns. Therefore the only important 
parameter was seen as raw material. In accordance with the 
measurements done with SEM views, the lengthwise 
change of the fabric was related to the distance between 
two loops while the widthwise change of the fabric was 
related to the yarn length of tuck stitches inside denim-like 
knitted fabric.  

Finally it was decided that according to the dimensional 
change behavior of the knitted fabrics using polyester and 
blended yarns as fleecy is suitable for producing denim-like 
knitted fabric because these type of fabrics are resistant to 
laundering more. 

Acknowledgement 

The authors would like to express their sincere thanks to 
BOSSA Holding/Adana and SELÇUK Holding/Gaziantep for 
supplying of the yarns and the samples.  

Funding 

This study was done with the project supported by Çukurova 
University/Adana with the project code MMF2012D7. 

 

 

REFERENCES 

1. Çoruh M., Vural T., ve Çoruh E., 2011. “Denim pantolonun fiziksel konforunu değerlendirmek için bir ölçek geliştirme çalışması”, Tekstil 
& Konfeksiyon, vol:1, no :1,  77-81. 

2. Değirmenci Z. and Çelik N., 2013. “Örme denim kumaşların tercih edilmesi üzerine bir araştırma”, Electronic Journal of Textile 
Technologies, vol: 7, no: 2, 2013 (16-26). 

3. Değirmenci Z., 2013, “İndigo boyalı pamuk ipliğinden örme denim kumaş özelliklerinin araştırılması”, Phd Thesis, University of 
Çukurova, Institute of Science, Department of Textile Engineering, Adana. 

4. Quınnen M., 1984. “Knitted fabric produced from indigo dyed yarn”, United States Patent, n: 4613336. 

5. Gokerneshan N., Kumar M.K., Devan P., Dinesh K., Kumar A.P., Saranya G. and Subhash K., 2010. “Denim-like effect in knitted 
fabrics”, The Indian Textile Journal, February.  



 

370 TEKSTİL ve KONFEKSİYON  24(4), 2014 

6. Rastogı B.L. and Oswal J.L., 2001. “Process for the preperation of indigo dyed yarn for use in the manufacture of knitted fabric”, United 
States Patent, n: 7185405. 

7. Shın J.C., 2004. “Knitted fabric for producing indigo-dyed cotton denim jeans”, United States Patent, n:0172982. 

8. Shahbaz B., Jamıl N. A., and Rafı S., 2002. “Shrinkage control of fleece knit fabrics by some yarn and knitting variables”, Pakistan 
Journal of Applied Sciences, 2(77); 715-718. 

9. Candan C., and Onal L., 2002. “Dimensional, pilling and abrasion properties of weft knits made from open-end and ring spun yarns”, 
Textile Research Journal, 72(2), 164-169. 

10. Onal L., and Candan C., 2003. “Contribution of fabric characteristics and laundering to shrinkage of weft knitted fabrics”, Textile 
Research Journal 73(3), 187-191. 

11. Demirhan M. and Meriç B., 2005. “Örme kumaş ve giysilerde yıkama ve kurutma sonrası boyut değişimlerinin incelenmesi”, Pamukkale 
Üniversitesi, Mühendislik Bilimleri Dergisi, cilt:11, sayı:3, 381-390. 

12. Özbağcı Ö., 2008. “Pamuk ve bazı rejenere seluloz esaslı süprem örgü kumaşların fiziksel ve boyutsal özellikleri”, Dokuz Eylül 
Üniversitesi, Fen Bilimleri Enstitüsü, Yüksek Lisans Tez Çalışması, İzmir. 

13. Anand S.C., 2002. “Effect of laundering on the dimensional stability and distortion of knitted fabrics”, Autex Research Journal, 2(2), 85-
100. 

14. Hu J., 2008. “Fabric testing”. Textile Institute, England. 978-1-84569-297-1. 

15. Erdumlu N., Özıpek, B., 2008. “Investigation of regenerated bamboo fibre and yarn characetristics”, Fibres and Textiles in Eastern 
Europe, 16(4), 43-47. 

 

 
 

 

 

 

 

 
    

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


