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PRODUCTION OF MEDILM COUNT COMBED
Q-E ROIOR YARNS
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Lintroguction
g Mhe last 15 years | rotor spuning has under gone a head long
teconical and technolo@ical aovance In terma of . ts productivity, the level of
autamation, using effoent package removal systems higher rater speeds with

evir gmader (olor. af these modification opamng the way for the penetration of
fuler soinning nto ihe -ange of fine yam counts.

Facenrty, several machinery makers { 1. 2) succeded in prsenting a new
lechnaogy aimed al producng fine yams economically with high quaiity. Also
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séveéral attampts udng combed siiver to imprcve the yarn quaity and spemnacdity
i1.4.5)

Because of the trand goes to combed rotor vams with mgher rofor speed
wwlmﬂm Tiere are two faets 1o be considsred
-Carded rotor yarns are successful in (he rangs between metric 30 ana 60, If the
raw matenal is selected in accordance with the exacting yarn standars | 11,
-The combing fechnoiogy has o enable he production of high suality yam
without the need of aspecially selected and sxpansive raw material by | 21
“recucng short fiber cortent and fine immaturs fidera (s rasuls in an overall
mieronai increase from 0.1 to 0 2 points.

‘mmoving mpuriies , this resulls in clear stiver an le$s tresh deposited in the
rotor groove

*paralietizng the fiders and producing an even siver also, the ncrzase of
combing and preparation production reduces the lotal comoing wo=s Sox
becomes possile to replace carded yam oy combed vam wth a lower
percentage of comber noil

Thus, the present work (3 intended to study the procuction of rolor yams
from combed cation in the madium count WOgE The exparimants camiad oul o
wvestigate the siiect of yam linear desity * or spmning araft *, twist muitipller.
siver preparation and combing % on the quality of combed retar yams.

Tha plan of experments constructed by using muitifactonal ( for thrae
variadles ) ( 5 ) and factonial design developed by box ¢ 7 1 far two vanables |
and with the heio of mipl -computer programming.

in the next work  the investigation on ‘b= srea of somoing systam In mator
spinning technology will be continiues to study *he produchion of fine combed
cpen-end yarns using different rotor speeds and rotor diameters.

2. Experimental work
2.1 Statistical design of axperiments

Two experimental plans were designed to nvestigate the gquality of combed
rotor yams
i) The first - the technique of factonal design will be considered s a multl factortal
expenment. The general method of analysis /s arawn from the srevious Merature
1 8 ) of experimental design

i) The second : varying two variables using Box and Sehnkan technique ( 7 ) for
the comber nefis and yam count, The varfables are selected at three levels nam-
Caly (-1), {0),(+1) The response * Y * is given by a secand order polynamial
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where & ith vanable, k ' humper of varibles , b, , b and by - regression
associacea with the vartables.

2.2 Construction details of experiments :
iy Inthe case of hree vartables.

- Inthe first experiments three vanables considered to be affecting rotar yarn
quality as follows = X1 i3 tvdst mutipher (o, ) , X2 is yarn count { Ne j and X3 i3
siver preparation { :2 carding and combing phase ) and composed of 12
separale sampling of output { 1.2 2 x 3 x 2 ) as shown in table { 1)

- In the expenments 18 sampies (2 x 3 x 3 ) and Ihe vanables considered to
pe affecting the gualty are | A7 s twist multiplier X2 is yam count and Xd i«
combing nods ( % ) asgvenntable ( 2)

Tabke { 1) 2x] x 2 Factorial Experiments

7% S Erpratdting

Al
Tanting Nhase wumbding phzte
“avist
Tilioter Al yain count { Ne | A 2 yarn couni « Ma |
uld i i) 26 4 20 26
38 X x a x x i
4.3 t 1 z x t i
Tabie | 2 ) 2% ) Factonal Experiments
X 4 ' Combing Noil
X1 0% 5 MY
st
muttipier A2 yamcout 2. yamcount A 2 yarn count
ae 14 0 X i« 20 I8 14 20 26
38 £ X X 1 % % 2 T «
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mo1 e case o bwo saningles | K = 1) the avpanmantal plan 6 geen i iacie
« 5 and the zrlact of the flrat 35d second arder wers defsrmined by camyng
ot @ 3 ‘actorial exceriments Also. aciudl leveis coresonaing (e coded
graches 8 shows @agin [ 4 The vanasiey cwnderad to effecting e mysr
FaMm guality are 5 o sount { Ne jare X, ooidoeg oeds

Tatla i 3 ° Expanmaenial $ian far v venaias

EiD. Levers of vanaoh Respunce

Mo L | X2 M

I 1 -1 w1

= a -1 22

- =1 1

- < -1 3 .

5 0 ]

Ll =i 4

7 -1 -t

5 J =t

a + +1 i

Tarle 4 ) Actual 'evess Cofresponding o coded var es

Levels
Faciocrs -1 0 &1
Ad . warn RouUnk ‘4 R i
{Ma
Pt B o Tk H 1E e i
J Material 4

The sxpenments were camed oul using Egvption coften ficer | Giza 751
aid It prebartias are given w table | 5 ),

2.4 Yam oroductlon |

Ceiton fbres were Brocessed torough the Blowroum 3pd sarded at Crosroi mec,
Caroeq siver was fed  Howa combing preparalion and comier Tve and 2'art
drawing 38 shown i g 1 Sotor yans of Siferent cownnts wene pan rom
sorded and combed siver wath miMerent twist mwuilipliers dlio the comomy %
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were tested (12 2000 meter'yam were performed, at the same hme vam
mmbefections cstfe fecorded.

Uster Tensomat Tester wad uSed ‘0f MBasemQ strength charsclanstcs
and 100 ‘gsts per yarn were prefarmed, soch with tested length 55 -man
breakx:g “ma S0 sec. Lster yam haicnas moidor *H° in conuienen wilh UT3
ased ‘or mesprmg harmess% . Jweigle sutomanc twist tester D307 was wred for
masunng yam teist [ Um ana ¢ v ) Glso Swegle automatic yem sount tasler
w280 wag used for measurtng yam count { Tex Ne and c.vh )

Table 1 3 ) Summary of vamance analysia of O-E combed yam
Fronefes { 21212 )

fcan Sauare | 45
Zource Degrae
o of Yam Priceses
Yarance Froegom
Temacsy Clongataon Ireguarey Mactwss 100
Gy oax L =t “

i 10 gam S=ans

twrst factor (eep 1 108374 {G6EEDT |4 49T 00238 39000
vamcoum (Ney 2 1171977 441567 582129 DGrast a8 0”
sliver prep (Spy ' 115.0521* Q8s4T 02080 173801 1S s

ae 1 Ma 2 nMosEy LITITT 0 36Re 04580 el
ez s5p t 385D LIEC QUBTE 11270 Q.800"
“exSp LS A i B B A | - '848] e
L8 ) Threw Factor teraction |

aeiNesSp 2 25288 05828 Qo882 57720 0285
Wilhin cadl 108 1 4828 00869 02138 04330 0129

{ 71 ugnificance lar %' () significanes for 255

Experimental analysis -

Ag ShOwn i) TE SEpanmute) work v ok 1.3 ) tha reuats sbtiedg inr
yarm enacily breaking slongation,yam sreguiarty yam gquaity indes ( V31 ) yarm
nariwss and ends Oown 1000 rh were fed o computer and regression
coefficnms were ostemmed  The coefficens were testad for significance m

[
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the 90 = 35 and 98% conficence lavel  Also the hwo way tabie 'or ¢3ach pair of
factors 15 gven n tables 5 iand (7, Summary of variancs of npen - &ia
Gombea varn charactanstics are gwven in taoles « 2 ana | D “Also (ke
rasponce-stxface equanons for Me  vannus yarm parameters ar? given in table
i 10,  Contour maps were cestrutcad by using the resconce suface suuatics
23 shown o figures | 2 jtoi 7}

Tanle { 3 ) summary of variance anaiysis of O-E yarn

pronerties ( Jx3x2)
J0urca Degrae | idean Sauare { M S )
‘d‘l.:'fﬁml Fund':r Yo Fropai
- TR UG CITRQUIITY e aetie .
piex E% ¢ % cH
Man effacts |

cempinga iCi 2 17966 J.giTe 18802 0.533n 5455
M Soumitle) 2 20 @04t 509 229068 oo 7305

twist factoriaay 1+ 0.59 07185 754717 D.13e7 5347

(W} Two - Facigr loteraction:
Cr x Ne 4 6564 003068  O8sBE  048E 950

Sy e A tans A 4287 0.2800 1130 3ars
Het~@a 2 16786 2534 nagses™ 0.3 15 040
il Thras - Fagtor iteraction

Criflexae 4 3102 18.833" 904585 154 3.140

svithncall 162 1.148 0958 0.2287 0.486 0678

i * ) nigmficance lor 99 { " significance for 95%

4. sion

4.1 Yam tenacity
The yam tenacty rasuts cue ‘o the sfas of the three varaples  Snear

decsit;, hwasl Taclor and combing ™ are shown M tatle ( 7 | it can be neticed
from the variance analysis that the mam 2ffect of the factors 1s sicnificant  Also
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TN IPIENS g ) AP LoEan by 300 twist mutipasT S mighiv signficant
From the two wav fables. 1 can he sesn that the Mhear donsny his 3 agafizanm

PeEnce ot ine Al Cwedtliv o ma AP Cesails T e mawd o0 8 T00 b <@l
(AR D) Ansoonie-utaes Solbees

% pqparcs ragnnnoe-SUTacs . arreiatinn
eI O Soarfigueit
L tenacty {7 300 490FA4L ATIR S 93 e 0o
L gten ) 40002300 T e
(i somm stongarion 5 3600 27AX.0 27700 08ENL T adh
LN ) ZeY¥o1.0 15ER XS
LA rrenuiary 12 P44 15X1-0,086%7 0 1207 3825
¢ v 0.08TRITY, L 9212
W gamaattyoear F S87 152N a0 JosRa 3 37T Ba
03k o 4828020 1IN
i+ 1'pams hairiness E.74..0 20000 SOATD 5 uradRe ey
. =0,0420X7 1+ 2062
TV ands sewun g ?2.018516.88R 1.2 1 #6700 1uW ! s

Y =T
+ onimie LR k.

vt (@nduity  —=0 e beisl Mot efecl ids Dean auyacen e ghas
TR FEmecialy o nar couk reqiticg ma teLOhoe T ISIR ST THIEE L e
adpir hagyt ko rlanes of siver fad rap na anlman Che caegire sarhegle b 3
Mghar s fonacTy  As comled Slnear Tad Dan Nese dlitvred S lardsa dtver
laiks 1 o0 o s Ll M 0F waidh miacdy cue (2 the effect of combiig %
SN UBITY MR DWTETY O CHIA WY P 0 3MKT M IOMOMHS SRENSHS o
ranEnce A2 pvmnon taple TG T oarbhe sesn  Tor vam Gaang a nigher imear
densiy . ha affect of cominig % withis the exparimeantat faid raouirs & 3 slighe
<hange W A @naciy Winke . wnen ue yam becoms iiner that the
mprovement mfluence of the combiia ‘6 on ha vam ranacty can ne abse ved
Hn mereage m commng Y mersasen (he celer yarm cenaety ty sanregeater:
12%

The two iy (sGles ¥ - 7 @ddicara thel e Alopaation at oraak is
affuenced by baast nultipller  Also, the offect =f the factor | st and inear
asensity ) and Dres acior | baest ¥ tnaar denci o siver tad Lo ngniy cignfont
{ table B ) From (i@ compieta vaPEice aiy 38 G0 it Acie ¥ . 1 Gdal that




Mansoura Engineering Journal(MEJ) . ¥ol.20, No.l,Septemper 1995

the twes ‘actor i combing "6 ¥ inear density X bost | affect sigraficantly on yar
alongaiion . Al=o the yarn ancapen s arfected by other “actors fhan oy
comtmg “%  Tha relponce surtace for elongation at treak | fig. © inoiczies the
Muence of yam linear densily and combig % The reduct:on = “an: elongotion
valuis s more markag for finer yam and within the practical range af combing %
_Winile 3 higher skengation correeponds to wower combing % and coalzer vam

4.3 Yam imequianty
s can be observed n iwo way table { 6- 7 ) for fowr and high twist

lavels cagidariyy of C-C yam 19 sractically dependent of the yam lirear dansity
si. boin high owsi and Gner yams an nicrsase n jreguianty does Decome
svigdent

For the fype of tiver fed | carded anc 15% combed ), the resuits oitained
imply that-as comoed siver was used for sponing combed roler yams results in
a slight change of regularty values

rigure | 4 ; shows the effect of yam linear density and combing % on yam
sTeguianhy | The contowrs rieary show that, thefrr regulamty mereases with
% gecrease M yam wear depreily  Fer finer count as the combing N ncraases.
the “fuance on reguanty decoms mare apparant . The comng process gves a
dtla wopravement in (he Uster ¢.v® as shown in table t 7 )

4 4 Yarmn ouasiby index { YOI §

Tupo way tabies | § -7 | show the influence of yarmn linear Jensity, bwist factor,
wier fed and combing % on cembad yam qually index | Ag we have sean the
rasufts hal just Seen anzivsed a2re affected by the combmg process . 3 betler
w27 ushity v nbtamed witth combed skver than with cardedd siver

Afzo, it 's svidant that yarn ruslity index is afected by twas! multipher  The
best resulls are sbtamed for low twist | For hich yam imear density, varying twist
mullipher causes 2 sight differances in combed yam auality  Whie the
differsnce is appronmatety 1.3 points for fmer count | It follows Tom this thal. as
the yam becomes finer 1 |s appropriata to use a lower twist multiphier

Figura { 5 1 shows the contours for yarm quaity inoex, cue 1o the sflect of
combing % and yam Bncar densty . The resulls ndicate hal qualty ndex
decresses Tom ccarse 10 e yams  Also quality ndex iy sBghity Jetericmate
ith @l ncrepse o combing % for coarser counts .The mverse phenomenan 1S
observed for finer count, an increase in combing % rasults i1 an inCrease n yam

quahty ndex .
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4.5 Yarp hairingss

rfanness 15 highly affected by the expenmentai condtions = Also, lhe
irteraction between twist, yam linear density anad combing % is significant

The response surface equation for rotor yam hairiness indicates that, the _
combing % and yam lmear densty affect yarn hairiness . Yam hairiness
decreases with (ncreasing combing % and decreasing yam inear density as
shown m fig. (6 )
4.6 Ends down

The contour ines for ends down of combed rotor yams Is shown in fig. (7 )
Ends down per 1000 r.h decreases with an increasein both combing % and yarn
inear density A maximum yam ands down occurs with finer court and high
combing%. in general, ends down varies between 12 an 80 per 1000 relor
howr = This rate s very closer to (he average '‘=vais of encs down m a new
modem rotor installation ~ <0 per 1000 r h for averags count { Ne 27 ) of 22 tex

§- Conclusion .

The present study permits the folowing conciusion to be drawn :

1-The effect of combing % on rotor yarn quakty

( i }- Combed rotor yarn strength and the vanation in strangth are improvea
when using combed slver .

- As a result of combing the rotor yarn tenacity incrzase by appraumately
12%

- The effect is highly significant anc & is e'woent for firer than for coarser
counts.

{ il } Rotor yam elongation /s influenced more Dy combed siver than Dy carded
mmmmmummmmhmmuum
mmmmmummmimm
linear density and twist affect significantly on yam efongation

likﬂntwm.mnmmwhmm The
combed sliver gives a slight improvement in the Uster ¢ .v% . This influence
is evient for finer count as the combing % ncreases

{ v =Quality index of combed rotor yams is slightly deteriorated with an increa-
se in combing % for coarser counts . The inverse phenomenon is observ-

‘ ed for finer count .

(v ) Rotor yam hairiness decreases with an increase i combing % . The two

factor { count x combing % ) and three factor { count X combing % x twist )

L]
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{ v }-Ends down per 1000 rotar hour decreaaes with an increage in combing %

2- Effect of teast and yam linear density on qualdy of combed rotcr vam  The
rasults obtained through the experiments in this paper are sufficiently coherent
to be mdicateve of the trands to bs expected and compitable so far with the
eariier research work [ 35
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