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Abstract
Though yarn dyeing is a significant part of wet processing, it still has some major obstacles. It loses its weight as well as strength
due to wet treatment. A study on the changes of linear density in combed yarn due to different shade percentages of reactive dye
has been conducted and the results are statistically analyzed. Remazol Red RR, Remazol Yellow RR and Remazol Blue RR were
used for this experiment. The study reveals that dye shade percentage effects on the linear density negatively. Before 2.5% shade
the yarn loss is greater and after 3.5% shade linear density also decreases. 2.5% to 3.5% shade percentage can be taken as the
range where loss of linear density is much less than the other percentages. The lowest loss percentage was found for 3% shade for

every dyestuff among which Remazol Red RR was the least.
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1. INTRODUCTION

Linear density or count is widely used term in Tiext
industry when it comes to define fabric construttiod yarn
specification (weight per unit length or length penit
weight) those are made using staple fibers or &lats. The
art of dyeing is a branch of applied chemistry inich a use
of both physical and chemical principle is madeoider to
bring about a permanent union between the dyestlaad
textile material Most usually we see the use of solid dyeing
method for the coloration of fabrics that are ugedextile
industries. But yarn dyeing has a very exceptiadahtity.
Though solid dyeing is much applied but the yaraidg has
create the opportunity to make the fabric with efiéint color
where in solid dyeing several color effect canrtrbparted.
Yarn dyeing is very much popular for the woven fabr
especially for the check and stripe fabrics andduse
produce stripe in knit fabric also.

Several researchers work with cotton yarn damagecaannt
variations. Shaid A. et al. [1] investigated thbade
variation, density variation and package dia vanmat
Package weight variation in yarn dyeing and focusedhe
various machine setting parameters of yarn dyeiaghime.
On another paper Karim S.K et al.[2] worked withlange
yarn and suggested that it was found out that fldgking

increases fibre damage when compared with gregdibFhe
higher degree of damage of the dyed cotton fibriegednwith

white ones has a negative effect on the qualithefmelange
cotton yarn.

Singh G et al. [3] concluded on his research thatse root
of linear density influences the dimensional parznseto
variable degrees. This paper also observed thatrdifonal

parameters also influences by stitch length, macigauge
and twist factor of yarn. William et al. [4] workeslith the
fibre length disturbance of yarn which causes te@t loss
of yarn and reported that changes in a typicaliporf fibre
length distribution of fibre arrays of 50 samplésaw cotton
and 65 of corresponding grey cloth and yarn areohetich a
character as to affect the reliability of the esties of staple
length. Koo et al. [5] showed that the average gddion,
fibre length and tenacity decreases after prestreat and
this decrement of properties influences to losswikeght of
yarn after dyeing. Behara et al. [6] investigatbdttafter
dyeing of spun cotton yarn the broken fibre amowais
higher than that of cotton bale. It indicates tihat strength at
break of dyed fibre in yarn was weaker than cofibre in
bale. This broken and weak fibre causes the wegghiction
of yarn after dyeing. Moghassem A. R [7] suggesiachis
paper that fiber length by number and weight ofygretton
was longer than that of dyed cotton, while the amboaf
fiber nep and short fiber content of dyed cottorrevmore
than those of grey cotton.

Dyed cotton yarns are used in Ready-made garments,
Hosiery industries, Bag closing industry, Sportsodg
Umbrella and carpet making, Book binding, Handloom
textiles, Furnishing textiles, etc. But being s@uplar, a dyed
yarn is less strong than a grey yarn. For the reds® speed
of a weaving machine or a knitting machine are kepter

for the dyed yarn so that it does not breaks rebyuldhe
paper tried to find out how yarn dyeing effectstba linear
density of a yarn. The test is made on the cottam by
different shade percentages of three reactive dyed
summarized.
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2. MATERIAL & METHOD

2.1 Materials & Sample Preparation

For this process first 30 Ne combed yarn was tdkéssted
for some of its major properties. The results araithed in
table 1. After testing them 24 yarn samples of 5@€er
length were taken. They all divided into three gruEach
group is for a single color with different shadeqamtages.
Each one is folded in small size and knotted in emds so
that they do not become disheveled in wet treatmBmén
they are individually scoured-bleached in singégstmethod
with 5.0 g/L NaOH, 1.0 g/L detergent, 5 g/L Hydrogeer
oxide, 1.0 g/L acetic acid, 0.5 g/L stabilizer ahd g/L

sequestering agent. The process continued 60 rsimu@sc

and material- liquor ratio was 1:8. Then they arkel avashed
and dried in a sample dryer at’60

Table-1: Properties of 30Ne comb yarn

sample dyeing machine. After that the samples dckat
through a cold wash and a hot wash °6jOwith 1.0g/L
detergent and again a cold wash respectively. Afigrthey
are dried in a sample dryer at °60 Then the above
specimens are conditioned for 72 hours in a stahdar
atmosphere of 2#2¢c and 632% RH.

2.2 Sample Analysis Procedure

The target is to determine how the linear densftya garn
behaves with different shade percentages of a 8Sgethe
Loss% of the linear density of a yarn due to dyeiag be
calculated as-

Initial Weight — Weight After Dyeing
Initial Weight *
Values of loss% for each dye for each shade pexgestare

noted and shown in the table 3. After getting takies of the
Loss%, graphs has been made by plotting the Loss% i

100

Properties Tests Results | Average axis and shade percentage in x-axis. The grapgsi@il, 2,
Twist factor Test 1 33.18 3 & 4) can show the relation between weight los$%eamn
tax X tp Test2 | 302 31.36 with the increasing shade percentages of the dyes.
gx e c .
E:i igi75 Table-2: Weight loss% of 30 Ne comb yarn after dyeing for
Tenacity Test 2 159'5 159.7 different dyes at different shade%
mN/Tex Test 3 158. ’ Before | After
. Testl | 4 Dyes Shade% dye.'”g dygmg Loss%
Elongation at Testo | 42 4.07 weight | weight
break % Tests T 4 ' (gm) (gm)
es 0.5 9.89 9.30 5.97%
Unevenness, ES:; g o 1.0 9.86 | 934 | 5271%
U% es 1.5 9.87 9.46 4.15%
Test3 | 9 2.0 9.88 | 9.50 3.85%
Thick Testl | 22 Remazol | 2.5 9.86 9.53 3.35%
Place/1000m |1est2 | 30 25.67 RedRR | 3.0 9.85 | 961 2.44%
Test3 | 25 35 9.84 | 9.49 3.56%
Thin Testl | O 4.0 9.86 | 9.48 3.85%
Place/1000m (T2 9 0.33 4.5 0.87 | 944 | 4.36%
est 5.0 9.85 9.42 4.37%
Testl | 51 05 9.90 | 9.32 5.86%
Neps/1000m | Test 2 63 53 1.0 088 935 S 36%
Test3 | 45 15 9.83 | 9.40 4.37%
2.0 9.87 9.48 3.95%
After the successful pretreatment they are weighitech Remazol 00
. 2.5 9.85 9.51 3.45%
electric balance. Then Remazol red RR, Remazol RRek Yellow 30 986 957 > 94%
Remazol yellow RR these 3 dyes are taken and 24leam RR 3'5 9.88 9'50 3.850/
were dyed with 8 different shade percentages onwvight 4'0 9.89 9'47 4'250/0
of the yarn. The selected shade percentages we¥g 0.0%, 4'5 9.84 9'42 4'270/0
1.5%, 2.0%, 2.5%, 3.0%, 3.5% and 4.0%. And theee ar - : : =
certainly different amount of dyeing auxiliaries fdifferent 5.0 9.87 9.43 4'460A’
shade percentages as practiced generally. For 8lafde, 0.5 9.85 9.33 5'280@
6.0g/L NaOH & 30 g/L NacCl, for 1.0% shade, 8.0g/a®H 1.0 9.86 9.36 5.07%
& 40 g/L NaCl, for 1.5% shade, 10.0g/L NaOH & 44 g/ 15 9.88 9.41 4.76%
NaCl, for 2.0% shade,11.0g/L NaOH & 50 g/L NaCly fo | Remazol 22 9.84 9.45 3.96%
2.5% shade,12.0g/L NaOH & 55 g/L NaCl, for 3.0% | g, ,c RR 2.5 9.88 9.52 3.64%
shade,14.0g/L NaOH & 60 g/L NaCl, for 3.5% shade, 3.0 9.87 9.58 2.94%
14.0g/L NaOH & 65 g/L NaCl, and for 4.0% shade, 03 3.5 9.86 9.52 3.45%
NaOH & 70 g/L NaCl is added for exhaustion & fixati 4.0 9.88 9.47 4.15%
Dyeing is done for 1 hour in 86 with a M: L ratio of 1:8. 4.5 9.83 9.42 4.17%
The dyeing was done in a industry dyeing lab itogaed bath 5.0 9.86 9.43 4.36%
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3.RESULT & DISCUSSION

Here we get almost very similar results for all theestuffs.
They all started with a great fiber loss. Then theves go
down that means loss of linear density comes dotim thve
increase of dye percentage. In compare with fathyeing,
we see that fabric GSM increases after dyeing duyé take
up. But in case of yarn, strength is lost due tstage of
fiber and after increasing the dye shade percentagetake
up also increases. For that reason the yarn gaine sveight
and linear density increases.
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Figure 1. Effect of shade% of Remazol Red RR on weight
loss% in linear density
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Figure 2: Effect of shade% of Remazol Yellow RR on
weight loss% in linear density
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Figure 3: Effect of shade% of Remazol Blue RR on weight
loss% in linear density
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Figure 4: Comparison among Remazol Red RR, Yellow RR
& Blue RR against weight loss% in linear density

From figure 1, figure 2, figure 3 & table 2, it ¢gear that in
every case higher weight of yarn (Remazol Red RF54 9
gm, Remazol Yellow RR= 9.57 gm, Remazol Blue RR589.
gm) was observed at 3% shade after dyeing. It Wss a
observed that up to 3% shade loss% of linear densit
decreases and after that loss% increases. In @lditiwas
also perceived that the ratio of loss% from 0.5%dghto 3%
shade is higher than the ratio of loss% from 3%lsha 5%
shade. Figure 4 shows the summary of all dyes and i
confirms that minimum loss% of linear density isirfd for
Remazol Red RR (2.44%) at 3% shade where at 3%eshad
Remazol Yellow RR and Remazol Blue RR shows 2.94%
loss.

Now the question is why there is such a point. &brthe
three dyeing 3% shade of dye gave the lower losgaatf.
And 2.5% and 3.5% shade% gave the value closehdo t
lowest. So we can identify the range 2.5%-3.5%hasarea
where yarn losses its linear density in a loweitlim

May be it is because, how much fiber have been dost
recovered in sense of weight by this range of siad&efore
this range yarn cannot recover its loss of weigitaoise it
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does not get sufficient amount of dyes. Moreover liss BIOGRAPHIES
gradually increases after this range in a lowes.rdfith the
increase of dye shade% the amount of salt and Na®Hdlso
increases. So this lost must be because of theamgiunt of
NaOH, which can hydrolyze the cellulose at a high
concentration.
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4. CONCLUSIONS experience.
Yarn dyeing is needed highly for the exceptionakigie
perspective. If we can do the dyeing with less héonthe
yarn surface, that will be better both for the wagvand
knitting process. After the experiment we can camehe
following conclusion-
1. Linear density of yarn must be lost due to dyeing.
2. Loss is greater before 2.5% of shade percentage.
3. Loss also increases slowly after 3.5% shade
percentage.
4. So 2.5%-3.5% shade can said as safe zone for yarn.
5. Before or after the safe zone we should take extra
care or can use related chemicals to keep the yarn
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