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ABSTRACT

In this study the authors analyzed on the effects of stitch length and Yarn Count on fabric width and stiffness of
weft knitted single jersey fabrics. On this study different types of weft knitted single jersey fabrics have been used
like as single jersey plain, single lacoste, double lacoste and polo pique fabric. The dimensional stability of knit
fabrics is an important area of the knitting industry. Stitch length, yarn count, structure of fabric influence the
dimensional stability of fabric. These various factors influence the dimensional stability as well as the bending
length. Dimensional changes occur during production or washing or wearing. Here stiffness of the fabric was
determined using the instrument Shirley Stiffness Tester. It was found after completing the work that the fabric
width increases gradually with the increase of stitch length. Single jersey plain fabric has the lowest fabric width
and double lacoste has the highest fabric width and fabric width decreases gradually in finer yarn. It was also
found that the bending length decreases gradually with the increase of stitch length.
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INTRODUCTION

Knit fabric properties can be changed due to the efsvarious count of yarn, type of yarn (ring,aptand

compact), quality of yarn, stitch length or loomdgh, structural geometry and fiber compositioryain etc [1].

Knitted fabric consists of loops, which intermesteasth other. Loops can have different appearamcerading to
shape of yarn path. Thus, different structural elets exist in the knitted fabric [2]. Knitting isefjuently used
method for fabric production. Knitted fabric is gqoe in structure that it possesses a high ordedasticity and
recovery. Since the last few years knitted fabaies used in manufacturing of fashion garments aed & has the
potential in the formal wear segments also. Shgekes one of the most serious problems of the dafanilts.

Especially, it is obtained in single jersey knitfafiric. Because of different of both side of segdrsey knit fabric
& side (Face or back) of the single jersey alwaysls to create curling. Thus, shrinkage is fornmesirigle jersey
mostly, where the other fabric is not so affecteshtly as compared with it [3]. For that reasois ¥ery important
to know that what is or are the effects of stitehdth and Yarn Count on fabric width and stiffnebsother word,
unlike woven or bonded fabrics which possess a di@gree of elongation, knitted fabric can be stredcko

considerable length and will gradually return watiginal shape. Knit fabrics provide comfortatlear to almost
any style of garment [4].

The dimensional stability of knit fabrics is an iar@ant area of the knitting industry. Stitch lengglarn count,
structure of fabric influence the dimensional digbof fabric [5]. These various factors influenttee dimensional
stability as well as the bending length. Bendintgth is the length of fabric that will bend underewn weight to
a definite extent. It is a measure of the stiffnésd determines draping quality. It is also cakgiffness of drape
or drape stiffness [6]. Bending length is expressedentimetres. Fabrics with a bending lengthesilithan 2 cm
are too flexible to be tested by the cantileverhndtand a heart loop method is advised [7]. Anotheasure of
the stiffness is the flexural rigidity which meassirthe actual forces produced in bending and isefiie
dependent on fabric weight [8]. This study hasnbe&rried out to investigate the effect of stitehdth and yarn
count on fabric width and stiffness of differentftidanitted single jersey structures.
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MATERIALSAND METHODS
Materials
In this research work 100% Cotton z twisted yarrs waed with different count like as 28 Ne, 30 Nd 32 Ne.
Electronic Balance, Counting Glass, Pin, Marker,P&hirley stiffness tester, Scissor and Scalesvedso use
here. Single Jersey Circular Knitting Machine thedas used for knitting is shown below in the Fig rid
specifications in Table 1. Shirley Stiffness Tegkat was used for bending length measuremenbisrsin Fig 2

'Fig. 1 Singlejersey circular knitting machine Fig. 2 Shirley Stiffness Tester

Table- 1 Specifications of Single Jersey Circular Knitting Machine

arameters Machine | Machine | Cylinder | No.of | No.of | Total no. of Type of Rotation of Creel Oiling
P Type gauge | diamete | feeders| tracks needles needle cylindel capacity | system
Specification Slngle 24G 10 inct 30 4 744 Latch Clockwise 60 pneumatic
knit needle
METHODOLOGY

Knitted Fabric Production Process

Needle setut and cam arrangements were set in 3 tracksoupe plain structures. Then 30 cones of 28 Ne
were set in the creel stands. The diameter of Quadjustment Pulley (QAP) was adjusted to 15.46tormaintain
stitch length of 2.66 mm.fen fabric was produced by using 30 feeders. Afigr diameter of QAP was adjustec
16.66 cm to maintain stitch length 2.86 mm and poed another sample of plain structure. Then stéobth was
changed to 3.07mm by adjusting diameter of QAP7t@6 cm and produced another sample of plain struc

After producing above three samples of three diffieistitch length of same count, yarn count weangkd to 3(
Ne and 32 Ne to produce three different stitch fleagBy following the same seque nine samples of single
lacoste, double lacoste and polo pique structurere ywroduced at three different stitch length. disecof single
lacoste and polo pique structures 28 cones ane&fefs were used as they have four courses salctpeat. Fc
this research work total 32 samples were produnddshown in the Tab-2.

M easurement of Fabric Width

Fabric width was measured according to the B.S 119%3. The samples were conditioned in standardsyheric
condition of 26C+2°C temperature and5%+2% relative humidity. Samples were laid on & flarizontal surfac
for removing wrinkles without stretching. The edgkthe counting glass was positioned of so thas ieither

parallel to or perpendicular to the line of wal€hen wales were coled along width of the fabric by the counti

glass. The formula to find out the fabric widttFabric width (inch) —TOtal‘;:E :;::ifn'l;edles

After calculating the fabric width from 10 differeplaces average fabric width was taken and nted in table 3.

Measurement of Fabric stiffness or Bending Length

For the measurement of Bending Length test spec@m&mne cut into (6 x 1) inch from cotton knittedfies. Both
the template and specimen were transferred to ldfopm with the fakic underneath. Then both were sloy
pushed forward. The strips of the fabric were comeee to droop over the edge of the platform andrbeemen
of the template and the fabric were being continuetil the tip of the specimen viewed in the mirguts both
index lines. Then the bending length immediatelyg wead off from the scale mark opposite a zerodimgraved ol
the side of the platform. Each specimen was testedtimes, at head end and tail end in wales doect In this
way, two samples afach structure were tested. Finally mean valueth®obending length in wales direction w:
calculated.
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Table-2 Following ar e the Details of Produced Samples

Sample number Structure Stitch length (mm) Yarmtghie) Structure code
1 Single jersey plain 2.66 28 SJP
2 Single jersey plain 2.86 28 SJP
3 Single jersey plain 3.07 28 SJP
4 Single jersey plain 2.66 30 SJP
5 Single jersey plain 2.86 30 SJP
6 Single jersey plain 3.07 30 SJP
7 Single jersey plain 2.66 32 SJP
8 Single jersey plain 2.86 32 SJP
9 Single jersey plain 3.07 32 SJP
10 Single lacoste 2.66 28 SL
11 Single lacoste 2.86 28 SL
12 Single lacoste 3.07 28 SL
13 Single lacoste 2.66 30 SL
14 Single lacoste 2.86 30 SL
15 Single lacoste 3.07 30 SL
16 Single lacoste 2.66 32 SL
17 Single lacoste 2.86 32 SL
18 Single lacoste 3.07 32 SL
19 Double lacoste 2.66 28 DL
20 Double lacoste 2.86 28 DL
21 Double lacoste 3.07 28 DL
22 Double lacoste 2.66 30 DL
23 Double lacoste 2.86 30 DL
24 Double lacoste 3.07 30 DL
25 Double lacoste 2.66 32 DL
26 Double lacoste 2.86 32 DL
27 Double lacoste 3.07 32 DL
28 Polo pique 2.66 28 PP
29 Polo pique 2.86 28 PP
30 Polo pique 3.07 28 PP
31 Polo pique 2.66 30 PP
32 Polo pique 2.86 30 PP
33 Polo pique 3.07 30 PP
34 Polo pique 2.66 32 PP
35 Polo pique 2.86 32 PP
36 Polo pique 3.07 32 PP

Table-3 Fabric width in Different Stitch Length and Structure at 28 Ne, 30 Neand 32 Ne

Yarn count| Fabric structure| Width of 2.66mm stitch length | Width of 2.86mm stitch length Width of 3.07mm stitch length
DL 31.39 32.78 34.44
PP 29.88 30.87 32.92
28 Ne
SL 25.31 29.06 31.93
SJP 21.38 23.03 23.85
DL 30.24 31.39 33.21
PP 29.06 30.37 32.07
30 Ne
SL 24.55 27.76 30.62
SJP 20.27 22.01 22.82
DL 28.95 30.74 32.21
PP 27.97 30.12 31.26
32 Ne
SL 24.08 27.25 29.29
SJP 18.79 20.72 22.08
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RESULTSAND DISCUSSIONS

The effects of stitch lengths and structures omi¢abidth at different yarn counts are summarizedhie Table 3. |
is shown from the above graph (Fig 3 to Fig 5) fahtic width increased with the increase of stiehgth within
thesame yarn count. When loop length increases, thesedength also increases. As Course length isgptional
to fabric width so fabric width increases. Also whiwop length increases the number of wales per witth
decreases. As we know that numof wales per unit width is inversely proportionalfabric width so, fabric widtl
increases. This phenomenon was found common foualistructures

Figures 6 8 describe that fabric width decreased when yatmtcgets finer within the same stitlength. As yarn
count getting finer the loops becomes more flexiBle the wales come closer to each other causimg stwinkage
across the width. So number of wales per unit widtheases. As we mentioned earlier number of wadgsunit
width is invasely proportional to fabric width so, fabric widdecreases. This phenomenon is found common
four structures.
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Fig. 5 Effect of stitch length and structure on Fabric Width at 32 Ne
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Again keeping the yarn count and stitch length taamswhen we compare the width of fabric amonded#nt
structures we can see that plain possess lowest \aald double lacoste possesses highest valueisThécause
double lacoste has tuck stitches which are widen tknit stitches in plain structure. It can alsoseen from the
graph that fabric width has gradually decreasedraicg to the sequence — double lacoste, polo pigimgle
lacoste and single jersey plain.

26



Haque and Alam Euro. J. Adv. Engg. Tech., 2016, 3(8):21-28

=
2
=
=p
=
o H 22 Ne
=p
E i 30 Ne
E
& H 32 Ne
DL SL PP Count
Fig. 14 Effect of count and structure on bending length at 3.07mm
Table-4 Bending length in Different Stitch Length and Structure at 28 Ne, 30 Neand 32 Ne
Yarn fabric Bending length in 2.66mm stitch| Bending length in 2.86mm stitch| Bending length in 3.07 mm stitch
count structure length length length
DL 1.64 1.53 151
28Ne SL 1.59 1.53 1.50
PP 1.33 121 1.01
DL 1.60 1.50 1.48
30Ne SL 151 144 1.35
PP 1.05 0.95 0.90
DL 157 1.48 1.46
32 Ne SL 1.45 1.38 1.35
PP 0.99 0.92 0.85

The effects of stitch lengths and structures ordlnlength at different yarn counts are summariretthe Table -
4. It is observed from the Fig no 9 to Fig no 1atthending length has decreased with the increfasgtach length
within the same yarn count. With minimal stitch dém stitch density become higher which makes aidatenser
and more compact. As a result fabric becomes stifithen stitch length increases stitch density al as fabric
compactness decreases which makes a fabric lifpsther parameters such as machine gauge, yanmt,cfalric
structure, twist per inch, etc. remain the samés phenomenon is found common to all other thragcsires.

It is seen from the graph (Fig 12 to Fig 14) thahnding length decreased as yarn count gets finde e stitch
lengths remain the same. When yarn fineness inesggsmass per unit length decreases. Fabric peddwith such
yarn become less compact and limper if other patensisuch as machine gauge, stitch length, fabrictsire, twist
per inch, etc. remain the same. As a result berldimgth decreases. This phenomenon is found comanalh three
structures.

Again keeping the yarn count and stitch length tamtsif we compare the bending lengths among differ
structures we can see that polo pique possessémitbst value and double lacoste possesses thedtigalue. This
is because polo pique has 50% tuck stitch and 5@¥stitch in its structural repeat which makekegts denser than
double lacoste. Bending length of plain structuess wot measured as cantilever principle is noablétfor it. It can

also be seen from the graph that bending lengthgtetually decreased according to the sequencédsi@dacoste,
single lacoste and polo pique.

CONCLUSION

The results of this research work indicate thatftifieic width, bending length of knitted fabricsdisectly related to
the stitch length, yarn count and knitted structudé was found that fabric width increased witle increase of
stitch length within the same yarn count. When lgth increases, the course length also incresease of all
four structures it was found that fabric width eased with the increase of stitch length. On tiherohand fabric
width decreased when yarn count gets finer withim $ame stitch length. Because of finer yarn ctlumtloops
becomes more flexible, so the wales come closeath other causing more shrinkage across the wAdtl. result
number of wales per unit width increases. As it Wa@wn to us that the number of wales per unit widtinversely
proportional to fabric width, so fabric width deases to all four structures.
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When it was comparer the width of fabric amongadiht structures keeping the yarn count and stéalth

constant we have seen that single jersey plaincfamssess lowest value and double lacoste possegsgeest
value. This is because double lacoste has tuathestwhich are wider than knit stitches in plaiucure. It was
found that fabric width has gradually decreasedmrting to the sequence — double lacoste, polo epigingle

lacoste and single jersey plain. Bending lengtméasured to determine draping quality of the fabirichis study
one of the important focuses was to determine tiffaesss or bending length of the fabric and fouhdt bending
length decreased with the increase of stitch lemgthin the same yarn count. When stitch lengthréases stitch
density as well as fabric compactness decreaseshwhiakes a fabric limper. If other parameters saglmachine
gauge, yarn count, fabric structure, twist per jreth. remain constant bending length decreasddthgtincrease of
stitch length for all other three structures.
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