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ABSTRACT

Wool is natural protein fibre which is highly exstle, flexible and resilient in nature. The natwwamp and
resilience of wool fibres help to maintain hightlaind thermal insulation of fabrics. UAS sheep Oree product of
crossing Southdown, Bannur and Deccani breeds algeelat University of Agricultural Sciences (UABharwad was
selected for the study. The UAS breed wool has \ewy tensile strength and elongation, to enhanee dptimum
utilization and improve the properties of UAS shéeped fleece was blended with other syntheticreatdral fibres. The
scoured and pre-carded UAS sheep breed fleece leraddal with acrylic, r-PET and jute fibres in varigroportionsviz.,
70/30, 60/40 and 50/50through sandwich/stack bfengichnique. The blended fibres were subjecteslomien carding
system and spun on hand charaka and friction mackiantrol and nine blended yarns were subjectadster evenness
tester to assess the total yarn imperfections.rébelts revealed that among the test samples,Hzott spun and friction
spun wool/ jute blends in varied proportions exethisignificantly less unevenness percentage,lices, thick places
than the r-PET and acrylic.
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INTRODUCTION

Figure 1: UAS sheep breed

Wool is highly valued for a wide range of propestiwhich can absorb upto 30 % moisture to its owiglkie
without feeling wet. Although not a very strongrh wool is highly extensible, flexible and resilie These properties
makes the wool fabrics better handle, drape ankidasstyle (Johnson and Russell, 2008).UniversityAgricultural
Sciences (UAS) sheep breed wool developed by th8,Wharwad is shorter and coarser fibre. In thallacea, the UAS
sheep breed (Figure 1) is mainly reared for thep@se of meat and from each sheep 300 - 400 g eddlés generated by
every clipping per year. This type of wool is lawkiproper value addition due to shorter, coarsdrlawer strength. The

UAS sheep fleece can be improved through blenditiy ether stronger natural and manmade fibers.
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Blending is a way of value addition in the utiliwat of coarse varieties of wool available in theicwy. There is
a need to develop diversified products from coagsade wool and innovative blending processeswfiihimake possible
usage of coarser varieties like blankets, shawimjighing and to enrich the properties such amgthe appearance,
comfort etc. (Sharma and Goel, 2003). Blending s®@rade wool with other fibres commercially redutiee total costs
of production, improve the performance propertied areate market demand (Johnson and Russell, 26@8ice an

attempt was made to improve and enhance the titlizaf UAS sheep breed wool by blending with aieryt-PET and
jute fibres.

A yarn with more imperfections results into fauétgpearance of the fabrics usually when the falsridyed or
finished. Functional properties such as abrasidrgsistance, soil retention, drape, absorbeneffectance or luster may
also be directly influenced by yarn evenness (Sama®914).Yarn evenness is defined as the variatiomeight per unit
length of the yarn or as the variation in its timeks (Saville, 2004). Imperfections can be defiaedhe total number of
neps, thick and thin places in a given length ohy@®chola et al. 2012).Yarn imperfection is an aripnt yarn parameter

which affects yarn and fabric processing which giggerall quality parameter.

Thus, the yarn evenness is important property whimfitributes overall appearance of the productscéehe

research is designed (Fig 2) on effect of bleni rath yarn evenness of the hand spun and frictoam ure UAS sheep
breed wool and blended yarns.

UAS wool
v

[ Fibre opening and dusting ]

¥
[ Fibre scounng and drying J

¥
[ Fibres blending with ratio 70/30, 60/40 and 50/50 ]
|

[ Pure UAS wool ][ UAS wool / acrylic H UAS wool / -PET ][ UAS wool / jute ]
[ | | |

¥
L
L
1 pure UAS wool+ 9 UAS wool blended 1 pure UAS wool + 9 UAS wool blended
yams yams
1 ]
¥
[ Assessment of yam evenness properties of pure UAS wool and blended yams ]

Figure 2: Research Design
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METHODOLOGY

UAS (University of Agricultural Sciences) sheep datewool fibres were collected from the Departmeht o
Animal Sciences, UAS, Dharwad. Theacrylic, recygiedyethylene terephthalate (r-PET) and jute fibnese procured
from Wool Research Association (WRA), Thane, Mum@die properties of selected fibregz., fibre length (mm), fibre

diameter (micron), fibre tenacity (gm/denier) aitté elongation (%) are shown in the Table 1.

UAS sheep breed wool fleece was shorn with eladlyioperated wool shearing machine (Figure 3). fibece
was fed to fibre opener for opening and dustinghef fibres (Figure 4). Scouring was carried outwn-bowl scouring
machine(Figure 5) with 3 % sodium carbonate and @o%ionic detergent keeping 1:40 MLR afG6arried out at Wool
Development and Research Centre, Ranebennur, Hiigaict, Karnataka. The wool fibres were fed itite pre-carding
machine (Figure 6), where the initial straightenémgl the separation of short staple fibres takasepl

Figure 3: Shearing Of UAS Sheep Breed Wool Fleece Figure 4: Opening and Dusting of UAS Sheep

Wool Fleece Breed Wool

Figure 5: Two Bowl Scouring of UAS Sheep Figure @re-Carding of UAS
Breed Wool Fibres Wool Fibres

The pre-carded UAS sheep breed wool fibres weradelé with acrylic, r-PET and jute fibres in varied
proportionsviz.,, 70/30, 60/40 and 50/50 by adopting sandwich blempdechnique. The pure and blended fibres were
processed in woolen carding system (Figure 7). gime and blended slivers were spun on hand chdféagare 8) at
Medleri, Ranebennur taluk, Haveri district, Karkkataand friction machine (Figure 9) at Wool Reseafdsociation
(WRA), Thane, Mumbai. The developed pure and bldnglgns were subjected to yarn evenness test @ity using
Uster Tester 4-SE at Gadag Co-operative Textilélrtdl, Hulkoti. The statistical tool one-way ANOV#as used to draw
valid conclusions.
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Figure 7: Feeding UAS Sheep Breed Wool Blended Figure 8: Hand Spinning of UAS Sheep Breed Wool
Fibres in to the Woolen Card Blended Yarns in Had Charaka
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Figure 9: Friction Spinning of UAS Sheep Breed [Rjure 10: Yarn Evenness Testing of the Pure UAS
Wool Blended Yarns Sheep Breed Wool and Blendedarns

RESULTS AND DISCUSSIONS

The yarn evenness is assessed in terms of thickgl&am (+50%), thin places/ km(-50%), neps/ kmD@%) and

unevenness percentage. The product ant of all faet@'s gives total yarn imperfections of the yarn

Table 2 showed yarn evenness of the pure UAS dshiesgl wool and blended yarns. In general, the umess
percentage, number of thick, thin places and népiseopure hand spun wool yarns were found to geifstantly lower

than the blended samples.
Unevenness Percentage (U%)

The hand spun yarn unevenness percentage (U%) giveserall number for yarn irregularities (Tab)e Rure
UAS sheep breed wool yarn possessed relatively ggemwith unevenness percentage (25.60) compar&tAS sheep
breed wool blended yarns. Among the yarn sampesphevenness percentage was found to be highastali acrylic
blended yarn, 39.30 % (60/40) which may due towlaeiness present in acrylic leading to difficulty fibre opening

process resulting into bulkier and more yarn evesne

Evenness results of the friction spun UAS sheegdmool and blended yarns are presented in Tableh8.
results depicted that wool/ acrylic blended yaragehhigh unevenness percentage than wool/ r-PETvantl jute blends.
70/30 and 60/40 blends of wool/ acrylic exhibitéghgficantly higher U% than control. Among the wbaktrylic blended
yarns, the highest value of unevenness percentgads to 70/30 (28.20) followed by 60/40 (25.40) &0/50 (23.60).
The unevenness of wool/ r-PET blends was foundettebs significant than the control. Wool/ r-PED/BD) possessed
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greater unevenness percentage (24.40) comparéd40 @3.90) and 50/50 (19.70) indicating that ya&as more uneven.

However in the wool/ jute blends, the 70/30 bleatior (21.50) attained higher unevenness percentegethe
60/40 (21.20) and 50/50 (13.30) resulting thatwioel/ jute blended yarns were more even with sigaiftly less U% than

control.

The friction spun pure UAS sheep breed wool samppksessed lesser unevenness percentage (24.503redmp
to wool/ acrylic blends whereas the unevennessepéage of pure UAS sheep breed wool was on par wabl/ jute
indicating more even yarn (Table 3).Among the puU&S sheep breed wool and blended yarns, the U%realatively
high in case of wool/ acrylic yarns due to wavinaed bulkier wool/ acrylic that creates severabpgmsviz.,, excessive

variation in fibre fineness and fibre length, impeo mixture and fibres distribution during cardamyg gilling.
Thick Places/ km(+50%)

A thick place is the region where the cross-sedligize is bigger by 50% of the average size (Ratea al.
1994).Thick places in the yarn appeared due toepess of large amount of trash, low micronaire witgh level of

immaturity, excessive fibre entanglements leadinfptmation of thick places in the yarn.

Table 2 depicts the thick places/ km (+50%) ofithed spun UAS sheep breed wool and blended yamsng
all the blends, wool/ r-PET blends exhibited highember of thick places than wool/ acrylic and vigate blends. Higher
numbers of thick places were noticed in the wodtET 50/50 (4975.30) blended yarn due to variatiofinenesse.,
finer r-PET (12.61 p) and coarser wool (30.54 pndAlso due to high twisting force and low fibrevament leads to
formation of thick places. These findings are melwith Ocholaet al. (2012).In the wool/ r-PET blends, as the percentage

of r-PET increased in the blend ratio, the numbi¢hick places also increased.

Table 3 highlighted the thick places/ km (+50%)th friction spun UAS sheep breed wool and blengeds.
Irrespective of fibre content and blend ratio, thiek places in the yarn were found to be more oolWr-PET blends
(70/30-3660.00) followed by wool/ acrylic (70/3038400), control sample (3193.00) and wool/ acriliends (60/40-
2744.30).

With respect to fibre content and blend ratio, T8¢30 blend ratio of wool/ r-PET (3660.00) showedximum
number of thick places followed by 60/40 (1080.a@0y 50/50 (900.30) respectively. The thick plaasuced with the
increase of r-PET content in the blend ratio.

However in the friction spun wool/ acrylic blendsgnificantly higher number of thick places werersén the
70/30 blends (3437.00) followed by 60/40 (2744.86) 50/50 (2431.30). A trend of decrease in nurolbehick places
with the increase in acrylic proportion in the lllewas observed. In the UAS sheep breed wool/ jlgads the 60/40
blended yarns possessed more number of thick p(26€€.00) than 70/30 (1639.00) and 50/50 (173\8@e amounts of
thick places formed in the wool/ r-PET friction spblends may be because of heterogeneous fibneefase(r-PET-12.61
and wool-30.54y, Table 1).

Thin Places/ km (-50%)

A thin place is the region where the cross-sectisime is smaller by 50% of the average size (Ratehal.
1994).
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Hand spun pure UAS sheep breed wool (Table 2) pedd very less number of thin places (2262.30) aregb
to its blended yarns. Highest numbers of thin @asere found in the wool/ acrylic blends. Wool/ydicr yarn (60/40)
exhibited maximum number of thin places (10369th@n other blends which may be due to lack of hamedy in the

fibre fineness of the constituent fibres in the Waarylic blends (Wool- 30.54, acrylic-11.81, Tadl).

Table 3 indicated the thin places/ km(+50%) of fitiction spun pure UAS sheep breed wool and blendeds.
The pure UAS sheep breed wool yarn attained sarifly more number of thin places (4526.70) thandther blends.
The wool/ r-PET blended yarn of 60/40 (4617.70) a6/80 (4505.00) showed higher thin places tharb€iB0 (3723.30).
Among the wool/ acrylic blended yarns, 70/30 bleatio achieved greater number of thin places (4885followed by
60/40 (4008.70) and 50/50 (2763.30). However, nemenness resulted in the wool/ jute blends. Theliyoe blended
yarn of 60/40 (2716.00) exhibited more number of flilaces compared to 70/30 (1437.70) and 50/58.89)j.

From the above results it can be stated that, thi¢hincrease in r-PET, acrylic and jute fibres le tlend

mixture, there was decrease in number of thickgdac

Friction spun blended yarn of wool/ r-PET accourttegher number of thick and thin places, total infpetions
compared to other test samples due to variatiotiseirfibre properties (length and fineness) leadmgoor blending and

carding which yielded greater total yarn imperfecs.
Neps/km (+200%)

Neps are small knot like aggregates of entanglaedi High incidence of neps is responsible for gmpearance
and appeal characteristics of yarns and fabriespdtion of spotty and streaky materials during dgeand printing, end

breaks during winding, warping, weaving and kngtand lower price realization (Ratnatral. 1994).

Hand spun wool/ acrylic (60/40) blended yarn reggist more number of neps as compared to othesdastles.
This increase in the neps may be because of conhlgiffect of coarser wool and finer acrylic fibrethwviower flexural
rigidity making the acrylic fibres easy to curl diag to formation of more number of neps after asieg from the high
stress during yarn spinning. These results arerfiguration with the results reported earlier lannta (2014).Whereas,
less number of neps were noticed in the wool/ pleeds of 60/40 ratio (164.4) due to the lowerdindensity of the yarn.
The coarser yarn showed lesser number of nepshieaimer yarns. Ochola al. (2012) also stated that the linear density

has influence on the number of neps which implias toarser yarn results lesser neps than theyfares.

Neps/ km (+200%) of the friction spun pure UAS ghbeced wool and blended yarns are shown in théeTab
Among the friction spun pure UAS sheep breed wodl wool blends, significantly higher number of negse formed in
the wool/ r-PET blended yarns of ratio 70/30 (8480 than 60/40 (8132.00) and 50/50 (6327.30). Wdeethe wool/ jute
(70/30) blends possessed higher number of nepg (B0ythan the 50/50 (455.00) and 60/40 blend i(@t®.70). In wool/
acrylic blends, neps were found to be significafgls than the control. In case of wool/ acryliertas, the 70/30 blended
yarn exhibited maximum neps (2674.70) followed ttyy 50/50 (2674.30) and 60/40 (2076.00).

Total Imperfections

The total imperfections are the resultant of theneess properties. These are the larger shortderiations

from the mean thickness and they comprise thingslaihick places and neps (Saville, 2004).
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Among the hand spun UAS sheep breed wool blenti, itoperfection rate was found to be exorbitatiigh in
the wool/ acrylic blendse., 60/40 (18339.70), 70/30 (13221.70) and 50/50 (822 Results indicated that yarn becomes
more uneven than the wool/ r-PET and wool/ jutendiée Further in the wool/ r-PET (r-PET) blendedngaras the wool
percentage decreases and r-PET proportion incréaisésmperfections rate were also moee, 50/50 (13850.70), 60/40
(11323.30) and 70/30 (7669.10) respectively. Howeleast unevenness percentage was found in wotd/ hlends
(2480.00) followed by thick and thin places (952&0d 2415.30), neps (202.20) and total imperfesti(B677.10)
indicating more even yarn. This may be becausegifen flexural rigidity of jute fibres which makafsstiffer than the

wool and significantly reduces the chance of edtangnt during fibre separation process leadingdoeneven yarns.

Table 3 implies the total imperfections of the tida spun pure UAS sheep breed wool and blendedsydthe
total imperfections of the control sample (1492%.0@re found to be highly significant than the hled yarns which
highlights uneven yarn. In the friction spun pung dlended yarns, the more imperfections were se#me wool/ r-PET
blends. As the percentage of r-PET increases iblgrad, the yarns become more even (70/30- 16646M@0-13830.30
and 50/50- 10951.00).Further, the wool/ acrylicndie had relatively lesser total imperfections agsultant yarn was
uneveni.e., 10497.30 (70/30), 8829.00 (60/40) and 7869.005@0/A blended yarn becomes even, as the acrytitecd
increases in the blend. However, the wool/ jutedideexhibited more even yarn with less number gfeirfections and
trend of decrease in imperfections as the jutefibcreased in the blends., 70/30 (6121.30), 60/40 (5229.00) and 50/50
(903.70) respectively.

Table 1: Fibre properties

Sl. No. Test parameters Wool | r-PET | Acrylic Jute
1 Fibre diameter (micron) 30.54 12.61 11.81 39/65
2 Fibre length (mm) 45.00 60.0¢ 60.0( 75.00
3 Fibre tenacity (gm/denier) 3.88 3.73 5.97 411
4 Fibre elongation (%) 30.00 13.23 18.62 2.27

Table 2: Effect of Blend Ratio on Yarn Evenness dhe Hand Spun Pure UAS
Sheep Breed Wool and Blended Yarns

_ Blend Yarn Evenness
sl No. Fibres Ratios | U% | Thick Places | Thin Places | Neps 200/km Imp;?éf‘:'ﬁons
1 yvgj sheepbreed| 1455 | 55 g0/  1854.30 2262.30 195.10 4311.80
UAS sheep breed | 7030 | 35.20" | 4505.30° 6697.70" 1928.70 13221.70°
2 wooll acylic 60/40 | 39.30 | 4314.70 | 10369.70% 3655.30 18339.70%
50/50 | 27.60* |  2835.70 4835.30" 571.10% 8242.10*
UAS sheep breed|_70/30 | 28,107 | 2693.70° 4524 30" 451.10 7669.10*
3 ool PET 60/40 | 31.80* | 475570 5757.70 810.00% 11323.30%
50/50 | 36.70* | 4975.30 7300.30 1580.00 13855.70"
UAS shoep breed 7030 | 24.807 | 1015 70NS|  2677.70° 202.20N9 4795 50+
4 wooll jute 60/40 | 25.80% |  2013.70% 3173.30 164.40NS 5351.40"
50/50 | 25.00 952.00% 2415.30* 309.80 3677.10*
SEm:+ 0.677 213.584 249.229 170.352 573.601
CV% 3.912 11.970 8.631 347.845 11.082

*Significant at 5 per cent
NS — Not significant
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Table 3: Effect of Blend Ratio on Yarn Evenness dhe Friction Spun Pure UAS
Sheep Breed Wool and Blended Yarns

. Blend Yarn Evenness
=k e FlaEs Ratios U% Thick Places | Thin Places zgg /FI)(S Total_
m Imperfections
1 xﬁj sheepbreed 1455 | 2450 3193.00 4526.70 7206.30 14926.0C
UAS sheep breec 70/30 28.20* 3437.00* 4385.70* 2674.707 10497.30*
2 wool/ acrylic 60/40 25.40* 2744.30* 4008.70* 2076.007 8829.00*
50/50 23.60* 2431.30* 2763.30* 2674.307 7869.00*
UAS sheep breec 70/30 | 24.40NS 3660.00* 4505.00NS 8480.00* 16645.00¢
3 wool /r-PET 60/40 23.90* 1080.70* 4617.70* 8132.007 13830.30*
50/50 19.70* 900.30* 3723.30* 6327.307 10951.00*
UAS sheep breec 70/30 21.50* 1639.00* 1437.70* 3044.707 6121.30*
4 wool/ jute 60/40 21.20* 2060.30* 2716.00* 452.70* 5229.00*
50/50 13.30* 173.30* 275.30* 455.00* 903.70*
SEm+ 0.327 21.503 70.358 14.230 69.147
CV% 2.512 1.747 3.697 0.593 1.254

*Significant at 5 per cent
NS — Not significant

CONCLUSIONS

The hand spun wool/ acrylic (60/40) yarn exhibitgdater percentage of unevenness, thin places,ameptotal
imperfections. Whereas, wool/ r-PET (50/50) blengiath showed greater number of thick places. Pu8 Bheep breed
wool yarn was even compared to blended yarns. Wotd/blends explored even yarns compared to waallic and
wool/ r-PET blended yarns. The friction spun pureoivyarn exhibited more number of thin places comagao other
blended yarns. Whereas, the wool/ acrylic (70/3@nds possessed higher percentage of unevennesscadr-PET
(70/30) blends resulted greater number of thiclkcgda neps and total imperfections. The wool/ juémdis of hand spun

and friction spun exhibited more even yarns wislaumber of total imperfections.

The friction spun pure UAS sheep breed wool andd#d yarns were found to be more even than the $gunal
yarns with less number of total imperfections. Witkpect to fibre content and blend ratio, 50/%hd8Iratio was found to
be more even. Hence, the weavers can go for th&ofri spinning and use the yarns as weft for prodnoof shawls,

kamblis etc.

In general friction spun blended yarns exhibitettdreyarn properties than the hand spun blendegsy#mong
fibre content, UAS wool/ jute blended yarn showeateneven and suitable as weft for production vatied union fabrics.

Further, hand spun yarns can be used for kamblingak
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