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so«  SPECIAL  mronEB  OF  THE CP2MD   SPUN  COTTON 
YARAS 

1«      Introduction 

1.1 

1.2 

1.3 

1.4 

There are nuaerouc publication» on th* co*pari.ion of th. 

P*aiooH»oh«io.l propertxe« or «0p«n-,iMi» yarn., partxmlarly 

ito* produced » the aaohin* BD 200,  and ., conventionally .pun 

cotton yarn.. Most of the worx nas b.« concerned with .hat are 
ou.to.ary oon.id«rcd m lflportÄnt practical ^^  ^ ^ 

fa.il. proportie. and regularity. Howv.r, thi. doe. not «piy 

that other property have „ot been conoide^ a. Bhown by th# 

••»• of exi.tin* literature, (l -. 7) 

How./*r, certain int.rt.tio« oharaot.ri.tie. othar tha« tho«. 
ref.rrred to above have been *egi.ct.d seuowhftt. ^ of ^ ^ 

ÍaÍT"' ^ °ther friCU0R- *• """" tU *~* ^n^hlo.. «d a«r (8) .i.ply „«rt timx ^.^ ym9 M iw 

than conventional yarn.. Thi. fact wa. .v.„tually confira by 

Brolla and hi. .cociate. (9) (lO) and, t« a certain .«tent, 

by Kireohner and Kleinhansi (il).  However, neither tho oau.. »or 

th. natur. of the hairin.., ... i^.tigafd for eithor typ. of yarn. 

Study of thi. factor and of xt. varUUlity iu eenvntional a«, 

opea-..nd" yarn« has bean carried out quit, recently by Bar.Ha 

U2 (13) and i. th. obj.ot of op.ci«l attention in th. pr.-M work. 

On the other hand, data on th. co.ffioi.nt of friotioo in op«*-.* 
yrn. were puMi.hed recently by ^^ ^ ^^ ^ ^ ^ 

thi. question i a re-considered below. 

Um. literature i. a^iiabl. on tvi.t-.trenfth and twi.t- 

•lWé»tion-to-br.ak curve, of open-end ^rn.. Only iorikawa and 

Horiuohi (16) and, incidentally, Eaileu* (17) r.f,r to thi. 

q«..tion, which va. th. object of «or. «rt,n,ive recnt inv-U-Uo«. 
by Barella and Viro (18). Th. third part of th. pr...at WP i§ 

«•vot* to this que.tion, and al.o to th« con.io.ration of the 

rolation.hip b.tween twi.t and reaistanc. and elottfation to 



extensions, au weil ae between twiot and abraBion resistance. 

These factors havo been investigated only by the above authors 

(l?)  (20) (21), and their findings published in part. 

I.5 The present papar will consider the following points: nature of 

hairiness, variability of hairinesw, coefficient of friction, 

twist-braking-stren^h curves and fcwi ;t~brealtinff~elonéation curveo, 

twiat-resistanoe-to-repsated-exUnwiori? curves and twiiît-eloniçatioB-to- 

rspeatsd-oy.uirìrum, ancl twist-ab.raGion~resistance curves; the 

comparison of open-end yarns and convenMonal yarns of equal 

oharacteristico and materials. 

2.1 Tabi» I lists data on eighteen yarns used in the various 

"•rpariment.n. 

Table    I 

SL Reference ?2im\M Hoaiaa. 
»etrio 

1 
2 
3 

A 
A» 
A" 

Conventional 

Open-end 

20 
28 
28 

4 
5 
6 

B 
B' 
B" 

Conventional 

Open-end 

40 
4C 
40 

7 
8 

C 
C" 

Conventional 
Open-end 

30 
50 

9 
10 ir 

Conventional 
Open-end 

60 
60 

11 
12 
13 
14 

F 
I" 
0 
H" 

Conventional 
Open-end 
Conventional 
Open-end 

35 
35 
50 
50 

15 
14 
17 
18 

J 
J" 
IC 
It" 

Conventional 
Open-end 
Conventional 
Open-end 

30 
30 
40 
40 

Linemr denoitv Stilt 

35,5 
35,5 
35,5 
25 
25 
25 
20 
20 

16,7 
16,7 

26,5 
20,5 
20 
20 

33,3 
33,3 
25 
25 

640 
720 
740 

000 
no 
9» 
m 

1109 

1016 
I2t0 

641 m 
m 
1144 

TU 
im 
I«ü 



Yarn« 1 to 6 (rofnrrnoay A ana B),  snello« t».y <,he Ct*t« T**tiU 

Roaoaroh Inatitut* tit H*ti no» OrH.n Í Olenti.]ov ton) «or« iuMMn 

ootton - Ri, 106P M/y? - with t«o differont twut, (A, A» MI« •, a»), 

A third twist was produced on the a»i;hin« SD ¡HX) ^A" ,ind f), 

ïarnn ? to 10 (r«.r*r«oc«t C *nd »i  fro» th« ont* auppiior, NN 

•11 Git* ootton (Egyptian;. 

Torao 11 to 20 w«r.   Spam oh cottoa, th* cwiv mWoaai yarao Wine 

«pan is Spain and the open-in« yarn* in Cioahotlavaàiai  tao oaorattoao 
prior to actual opinninr- *«re carri-d out  \n a Suanioh «ill. 

2.9 The oxporioonta oor« narri*« out  in « condition»« laboratory 
(«* RH *   2* *nd ?0* C * ?»),  Äft*r « «„i«* ,t0rM, «# 49 i^ 
ia iho «aw« roo«. 

3. 

i.I 

3.t 

>mnooff    i Ì2) 

tao firot ooaparnU/o «tudioo on hairiaooo of 

yarao aaawed op»a-tnd y*rap to b* m., »airy, "tuo it to to «oriro« 

tao papar» fcy Uínonoehlooo ani iiaaaai (6) tai li roots»r at* Ho 

»ho uood tho mmi-UU UP) appara, to a^r- laurtaaoa, ao »U 
frati tao «o* ojr tara Un *nd  na|,u„ (:,j  ( l0) *,u ,«<* tlmr ... 

«lootromc hairin*s« n*t«r. Tho  dottor tao aito «»uoltaaod Mio 

that la tao hainanoo »f opon on« yarn. «Hort riero   

•vor »ho longer hair« to abator «ttoat thaa in <^;,vor%iaa»l yarat 
»iat hatriaoti wan aar« irrofaUriy «latrtauttd In 

fro» 

t (11) 
•t 

profouaa aaalyoto of  tao proftlo« «a«., it 000*00017 to at» 

option i Maoaria« toonniavos, tar*U**a at that) (f t) taa 

affilo«, waion oonototo of pro.i«otia« a at#aifioi '—y 

(100«) aa ta a toraoa and ooaatit* ten nvaaar (Hi; of flora ottfa 

pr+traitaf froa ta« jam ooro por naît '«afta (lö aa u »àta ta» 

ft» aaa*»r of fioro impm proti-aiia* fra» tao >%ra oar« (la) art ala» 

•«•to« Mí tho loaffth of tè« pratrülng fioro «aja (I*,; 

•aaaaroaantt worn oarriod «ét a* IOC ratio» apart«« p*r 

U*0h of oaoh taaalo aao * am, tuo totaJ «»ploro« loajta 

h 



teine I*«*** 
«»•i*««1 

I 
t 
1 
4 

4 

e 
e 
at 
e 
e 

1 
I 
t 

\* 

11 
It 
11 
M 

e 
m 
€ 

100 
200 
?00 

0,41 
o,«* 
0,6) 
0,54 
O,1?? 

Irò**1"1 

o.tfM4 

0,44 M> 
0,5* 
0,44 

0,45 
0,* 
0,H 
0,4« 

2,^2 
lt« 

1,» 
^,91 

lo»**» 

c   • 
M • 

1.1 
%•» 

t x, fount **»* 

f   *.    I«   "  *      "*- 

IV 

It« 

li.44 

2,* 

14.» 

...» ^-l0-* "X « w» i—**• 



b 

I 
Ì.4 

Mk i».*    i» *"rv»cB aria Onions ( ->T\ -  mm^ W,  it x. to be ,e,n f|10a - ..,       r,.r 
1Wl8 U7^ •» of th* 

« 0.30 m) .„, „ th# ^ —^ or Vöry Phort end. 

*"• <«*.? * • 37,4 *). ^ **» iß «»venti.»! 

ffcU <KB and 3 g* *r« tc 6« fou^i M 

J      • 

toBmürnkjam 0jtt»-eftt| y|f «g 

2,8* 

0.3 * 

» «*• 1«.   «M . ^«•'••o. i« in the m*., * ^ 
*••« J«*,  which ar« tu« om- ^* 

teteta* -fr. <»). K,ih'     " * * *"**•* * ^Wi. 

, ****"•  xt <*" b* conclu*««» «k.« *u    JÄ 1 ^*"i |R 



-    6 

Conventional yarns 

0-0,30 

0,31-0,60 

0,41-0,90 

0,?l-lf20 

1,21-1,50 
1,51-1,60 

1,81-2,10 

2,10-7,40 

1,41-2,70 

1,70-3,00 
3,01-3.30 

3,31-3,60 

3,61-3,90 

3,90 

35,0 

26,0 

14,0 

6,0 

3,0 

3,0 

2,5 

1,5 

1.5 
1,0 

1.0 

0,5 

0,5 

0,5 

32,0 

27,0 

18,5 

«,5 
5,0 

2.5 

1,5 

2.0 

1,0 

1,0 

0,5 

0,5 

38,0 

27,0 

14,0 

9,5 
4,0 

2,0 

1,5 
1.0 

1.0 

0,5 

0,5 

0,5 

46,0 

26,0 

10,0 

6,0 

4,0 

2,0 

1,5 

1,5 

0,5 

0,5 

35,0 

27,5 
24,0 

10,0 

5,0 

2,0 

2,0 

1,0 

1,0 

1,0 

0,5 

0,5 

0,5 

44,0 

27,0 

12,0 

9,0 

2,0 

2,0 

2,0 

0,5 

0,5 

0,5 

0,5 

11 

30,5 

28,0 

21,0 

12,5 

3,5 

1,5 

0,5 

0,5 

0,5 

1.0 

0,5 

13 

38.0 

30,0 

17,0 

6,0 

3,5 

1.5 

1.5 

0,5 

0,5 

0.5 

0,5 

0,5 

37,4 

27.5 
15.0 

6.9 

3,7 

2,1 

1.« 
1.2 

0,8 

0.7 
0,6 

J.3 

0.2 



Mil«     I> 

4. 

4.1 

4.» 

¡¡/mí, 1,,x) "*•t,rui •xnuii •i» »•»- — 
Il*ftdini1 *r uait fetal' WMtt M.1,0,4 

1 V»ia 

10« 

20 " 

30 

25 
20 

15 

P*r unit 

30« 

S). 
200« 

300 a 
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4.3 

In addition to the iman va j<)i of th • two hairing«   parameters 

(inda» of total hairin«s« and 1 >npth index)  indicated by th» in«truant, 

the coefficients of variation (total within bobbin and between bobbins) 

•or» calculated and the analysis of variance established. 

Table V fiuamariz * th« «oat relevant results of tho experiswnt«. 

Leaving aside a few results which can bo considerad anomalous, 

it i« clear from Table V that total between-bobbin and within-bobbin 

coefficient* of variation ara higher for total hairiness than for length, 

and are rreater in opw-end yarn« than in conventional yarn«. 

Generally,  the coefficiente of variation within and betwsen-bobbins 

art bisher in open-end .varnn than in conventional yarn«, confirming the 

previous assumption that hairinoes is «ore unevenly distributed in the 

open-end yarne. Other interostin« conclusions »to» fro« the analysis of 

variane« (tables have been omitted for the sake of brevity). Ana lye is 

shows that for all travan* jpeeda in both conventional and open-end 

yam« there are between-bobbin difference* significant at the \% level 

where«« within-bobbin differences ar* not eifTiifioant save for conventional 

yarn« analysed at a «peed of 2sj'ain   (significant at the % level) «ai 

for open-end yarn* analysed at ,0 m/min (total hairiness • i ¿m f loan t at 

the # level   and lenfth at the itf level). In conventional yarns, th« 

significance «ay perhape be attributed to periodic variation due to 

up-«nd*4ewn »oveiwnt of the rin* roil,    checked by previous investigators 

(?9) (30) (31) (32). In opan-ond yarns it could be om «ore reason in 
favour of higher variability in «uch yarns. 

Th9 analysis of variance also snows th* existen«« of a «ifnifionntiy 

«reatar between bobbin than within-bobbin variability for both 

conventional and open-end yarn«. This i« not dearly reflected in 

Tabi« V, because of the experimental error included in the withia-bobbi« 
variation, which in now« instances can «a«k the results. 
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Tat?!« 

4.4 

<*f   •   Cwffieiert of total variation 

«>   -   C-ffioi«! of yRrtmtlen betwe^bobbi», 

*„   -   tam.i«t of viriate *ithi„_b0Ìlbln 



IO 

5.2 

5.1 Thia study wae oarrind out uï.inç tne f/a>tar typ« WOB? (a»t»«aaiU) 

(33) (34) (35). Friction wa* affinst an aluainiua ox i i* cylinder, Im 

dienet« r, and tb<? tent condition» wore a« followct 

motion anfiel the following »nfl»i were «tudiod (3i)l   WO*, 
3é0°, 450°, 340° »nd 7?Oo. 

»pood of ymm travereei The following »paed« were uiecf dn/ü», 
?0 «/»in, 40 «/»ein and 60 m/min. 

The applied pre-tsneion wee ) pf in »<*,-, «#riM of teat« ani llf* 

if» othow. For certain yarne the nunber of frietioa angles mmt tintara« 
opeada were kept to a minimu/n. 

The mora charaetaristic results aw *raPhioaily dispUy«*   in 

fifwaa i to Î. 

Yarn« H and 14 Fig.  i 

"     15 and 16 »     f 

"     17 and lfi »     3 

Generally, comparieona between conventional and «pan-ani yaga» 

•J* »at baaed upon the tame twit-  valuto, sino« open-ani yama at« 
»aually more twisted than conventional yarn«. 

Fibres 1 to \ show characteristic comparison« between cartventieaal 

«i opan-and yaran from tha same raw material, âasuain« that in praaUao 

these yarn« are eoM valant U relativa equxvalenc*, of 0 ou ree, «ins. 

it nuet b« borne in mind that the physioo-iwchanieal caaraotari.tiaa »ill 

«•t correspond to each othar) it is found that the coefficient af frlatl« 

ia op«n-ena yama i« ««aliar than that of '«qui^ienf canvan«i«nal 

T*e difference in mexiam* for anali »^rlo« of friotia« and eanreeae« en 

the friotion aarle incr*a.e«. Thi. is iliuatratod i« Fi* 1 ,*.„ 

»t 720   tha curves are practically euperinpeaed. 

Adirar, it ia pea.ible to «tudy   what happ.ru «a.« %hm tw4,% u 

both congni Ion. I *,* «pen-end yame i« tha aane. * oenpnrtalnn af Ute 

5.3 

.M—lM—*t—*- 



6. 

é.¡ 

kind w%. «m * o,t r.,r yxmr  1   >o < .  -.h,.   ,)(.m_    rti.    ,. _   . n-     •« «TIC,  ntr o:   friction 
Of nucí) .Víirn.«  row»l<of-.dJrv   I.)  t»:ro!   i/M   t, ,a  », ^ 

of tr»v«r«H U^:0,   w., ; ,r,j .MÌi* inft  ,    > . 
in tibie fi. '  1r   "l,0WI 

Tab : 71 

1 ' 
Ir*» !  &rji*ininp NíA Twirt 

t.p.'S. 
M -in co-ifici^nt  ©f 
fritti or» 

i 

i 
4 

5 
é 

C 

C 

Ot 

c 
c 
01 

J 

?R 

¿0 

40 

40 

640 

7?0 

(40 

800 

4?0 

J?0   j 

of;/ü 

O.i'69 

0,?M 

0, 27? 

0, ?64 

0..?6l 

It M. k. ..„. ,„., ,h9 co.,,fíoi„t „, m=uon M. 0MWMlt.a(141 

2~. «* —I» (»).  „M. V. 4l„ „,.„, th.t „„, tta  ^ ^ 
••—i ,.». UM to pr„.t„t , >m,u„r t0„n,CÍMa of frietii)B t|Kn 

"~"»~1 «»»•  «ou,, „*, ,».u,   ,,„« dlff,„„c„. ,„ <Ulllf 

-*«. » mumlU .»o *,„«(,«. „owwrt  Uie ,.actthst iB prscUM 

W« U tumi, „.tic. ;,. the «irf»««w  ,s too B„n. 

treí M< t»l«t.hr.,n,i,g.„lAf 

**-» <U> .- iw,„ <lT, „bli,hai .... uo-puu. 
•• **• MM «tbj«et. 

fk. .*p.ri«.nt8 *,« «* carrfd out by inerir* wra twi.t 

*•Iy " ^ 9PÍ,,BÍnf ÄChiM "* thM U8tin* f<" *-»"• Partie.. 
/TÍ! •M1U^1 t"Íit *• *•**«'   *• "• *— by .Mn, «f * t^i^t.r, 
• fatoidu. *hieh h». b*m 4.,3Hb* pr.vtou8ly iB 4*Uil (57).  l„ 
*ot, t* •P.-ti«, con«i.t. of ticint 7o « i^,. of y%Wf the ^^ 
»•via« fcM„ inor^.^ by ^ñ 9moaK%n m ft Urmi<mmUri t|wn te8U^ 
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6.3 

•v 

th. yarn for tenait .*. tronfiti and br*ak *¿or.«»uon.  In the oourae 

if thiw letter opmtioM, the ,.trn sPeru«,..ne must be handle with 

aw« in order not  to '.oosen any turan of twist,  k pendula* stranili 

taster »ms un td to establish t^nio properties. 

Yarn twi«t wa* increased ^dually in ;, to 12 ata^a to obtain 

oorroepondin« point* in the twist-strength an« twist *lona*tion curves. 

f»t nu.bor of tert ion*ths per yarn and twist were 30. 

This twist.-increasinf technique w»8 aiE0 ue*i in the étudiée on 

repeated estensione and resistance to abrasion (Chapters 7 and 6) 

(19)  (20)  (?1). The author i* quit« aware that either the method or device 
"«.04 to mercas, twist  i8 ll0t „aclly e<nuvalent t0 increa9inr M9% in 

the «pimiinpr raachin» itself.  How-v*r,  it is al«o felt that possible 

error arising fro« tnis t.chnicve will not chain* the ¿renerai conclusions, 

though figures can be influenced slightly. 

*.4 The experimente wero carried out on yarns 1 to 14 as shorn in 
Figures 4 to ?* 

Fi «rar*    4 

Fierra    6 

Fi furo   7 

Tarne 1 te 3 

Yarne /1 to 6 

Tarne 7 to 10 

Yarns 11 to 14 

For the conventional cotton yarns,  the saturntin« twiat «atiplo 

or twiat for osa i mua breaking otrençth varies between 150 and 160 

(twist multiplo X   for * ,nd turno per metre),  the aver.** value bsinf 1», 

these values are close to those cited in literature (38 and 39). Tho 

twist »ultiple for maximum yam breaking strength is known to be 

dependent on fibre characteristic*, decreasing as fibre length increa«. 

•nd increasing with the index "Micronaire" (40), so that twist multiplo 

fluctuate* within certain Unit«. For this report the «an val«, will bo 

considered indicative, but solely for comparativo purposos. 

-1 ••   ** -%-& s , #&&••$$$*•; 



Por the .iloPfüition to brea^    -v 

ft,° In opon-ond v?ms +hr. •. ,•  4 .y...rna   „n0  twist ouuti&h. ry   fr,*      * 
ringet froni J7,  t    ]8 

,or ••aturRtin? twists 

the few publish* dft^a  (]>}   (17)    ,•'*"'   '" corrtîaP°n*< witr. 

-«i- -lue, of tto Ul.t.^^;^;^ """-  th« 

6.7 
According to Moriva and Horiuchi fl0    lh, 

to bo appued i. *bout 10¿ to ?ff. „      '    *    ?«<**.!  twit 
—. IR th, ^^ ^rn ; - ;   ^ - — la opon.ond 

~i« ft- «  to ?*.   x» nation.  "^ ^ '««" 
(from 7* to ?#).  Th" tvi-n-t-nrr      " dlft•<" was iarfer 

•Itehti, !n0r? than th*t of con^nti^H^ "^ ^ *"** *° f1**« 

7. 

7.1 
lW.fr«,.•-t.nr   ..«•.„..•.,.• _.       ||M|   |  ,        

»nt. were carried out bjr    i,l0reasim, ..   ,\     '. 2^r»r ~r? i"creaei~ — - *"— • 
»•» « f0n0«e= "•  """ «""»»»« en this i,.*«»^ 

J**.«*, „r extent on« ,50 cycl ,3/ni 
Amplitude of  thf *'»»>,*„„ 

Load applji^ *° th* yarn *rf/teif. 

The incremanta of twist *«.«   , . 

« H> tent» p,r virn „   . T      """*"• "*•'"' •»•»•. 
<**u«. ir : : u T¿r ~niai mt- *• ^ 

*«xicfi or tho *xt«n«ion teste (¿3}. 
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7.2 Th-- résulte »fi fhovrn in Flfur*« p to    \t 

T.3 

7.4 

Pipita   8 Yarnn    1 *nd _* 

ï'ii^"- -'arm»    4 and b 

Sicuro 10 Y,rna 7 and P 

Fi«r« 11 Y«fM nil« 10 

Fleure 1? yams 11 *nd 1? 

Figure ï} ïarnB 1> and 14 

ît can ba no«n that, in oonvantionai Viru» tha «axia«* mluQ «f 

the twiot-ro«i«tanec-to-repoatad-.e*t<Hioiona eurv* eoineid«« wit« 

»«lue« of the twist multiplo Y vhleh ars hi^har th*n thoa* fot» MM 

twiat-breakirtf>3tren*th curvi. Th<- »aturaUn* t*i«t aultipi« 

fluctuate«! between 16Í, and if,,  tn« ivem«? boinx ITO, «eo» ljft 

higher thnn the tenril «-str^nrth vallen. 

On th* othar hand, wher« Rlon^iticn to ran««t«« axtOMiOM lo 

conerrntd the r*v*r«R ocour«?  the aaximua vaia* of th# mir»« oo- 

if»id«a with low,r tvist nultip^a th*n io th« «xto«ai«i tut, Mie* 

w*ra 125 to l.ì-3, -%n averne oí HO,   i.e., *m<* ?<# Uè« tb*« ft» tft» 

twiat-donpatian-tü-brenk curvi. 

The nhape of the curves subasta a rapid drop xn f«ai_ 
wpwtid ««t«n«iona wh r. nati atinr tw&at i« oxr,.«^ th4o 

bdinp «ore important than th* lwi*t-t*n«il*-.tr**fth wW. 

In opan-und yarn.s ae  tn convint i guai yarn« ih« nir        „_ 

ooo^rved,  i.a., a ahift to th» riffct of tho mtimm mine «f th* 

foprated-oxtenaionB curva and t-ward* tho laft in u» Wiat-al 

to-ropaatod ext^nnion« curvs In th« twi.t-wpa«W4-««u«»i«o« 

Ih« twict «iltiple«   camapondin* to th« «ixi«ua ««lui rinni 

1B5 to ?(*>, th* av«ra^ b<Un|r )9%  i.o.  i?jt «a«« than U  

v*U« of th« twiat-tenaila-atrcmrth «tirv». For too ai ««pi ti« %% 

rapaatad «vtoitaions, th« twiat »ulUplo oorraaponAla« t« ti» 

v»lu« ran^a b«t•«n l>0 aiH HO, civili, an *r*mm « léO, i.O. 

•Me l($ bolo« the aaxiau* valu« in twi«t^la«|«ti«»-.to-W«ak m 

Ufcawiae, a« in the caae of conventional j«f«t, th« **•• |« 
wmo i« vtry nh»rp. 

to 

lo 

tu 

='.*!**- .     -*«Ws&r<-. 
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7.4 It lit »^« «M? •i»*«iirr ii 

'• s **»t   t 1 

*v» <*» 

•*»• * t«J   f|r> 

•r   y«ffvt. 14 

1  "••••  •"***   *•   4MIMI 

f*«t*tftft«*-.t 

•'    ' "••   »nt     »f*    »i    .«t.    _ 
Il, 

•r **»*«M-»« •.*,,, 

ll*-«tr»>»-rth '"»f1 '   ftfM,    %»..>0fil« 

*"i~    t^  « r»^4 

»t tu* ivtav* 

& •"> it 

i "V«*! 

taf «Mae*« 

•'•'   crinv. 

>   »r  t^ 

"" *lr «»4» 

*#f»***ritt«»i 

»4   la '^'1 i««* â'to«M   f»»fi 
f "•* l,   4»fir#,   11|,.   ««,„ I   i 
i ». 

%fc« point  t»  % ,^ of 

ttton* \fm no»   t,i 
**i»ir,   U.P» 

0   *'«iS"# 

¡ r   r. 

*it»  \%rm vtA»   y«. 

•fco« 
•  *•>•   •» 

«IlMltlM, 

• l«»«*W»i»   If 

^»nl,   Ni«  vi\* 

l«oh of #i 
*iHr >«rfw »ä>Pi 

'•f  f«   I4l«iw>,    |a 
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aaai"V« «ata f**4 twfttUf Mtr»nfth awt <%  ~oort «loAration to br»»h. 

tat yarn io i»'ib * '«un  t* Wf>wt*"(  »xt •ntuotiH,  In map«h~*liâm 

«rantie«* htn 1 d to th* »  wtur «•'  tvaat M< i tiple valu«« wftlah 

el««* tr> Ihn*«   corr«t;ponftin¿ t© th» muxlmu» in th« twi«t- 

•l«nmtt«M»io-Hff«H%k fiurv*. 

1% l«  »vidant that th^ tirum» quoted corr^Hpond to iwnf) 

«aailtiaan, tine • both th<* curva» «ad their rftsp'Otiv« einfular 

••into %r« danfaoant on fibro ^viarw.etonntie»,  ¿unt a* tao tviot 

aa1ti»)<%« anyli<»d in nmctic» aim dopane on fior« oharaotonitioa. 

fa« a«*v*»r<*>nr? of **%rr>" twist of lonventional y «UM aad ta« 

•Mit»Ml of th* tuial-aonmtion r,urvw %n w*U as the aanvon«aa« af this 

Ut tir point «ni twin!  i*n%rt*-cl   in practice to onan-aná yanta, ««M ta aa 

kaaa facta »tr*»r»n* the theory put forward hrra. 

9.1 lof «tv roxnr «ay furthor «on» coaarnti on tha paraaatar aaiaf 

ataaHoi na« »tw incident* in ©B#n-«nd jmmn would ton parttaaat, à 

faaat doni of %h» huratur** on op?n-*nd ynrtia pointa out that «will 

«P» aar* r^eirtant to abrasion than noavantioaal yarn« (4), lawavar» 

i -tai i ta (7) »hos- th • con  %r>. 

Tati oontraJtciinn o%n bj attributed to the typ« of aaraalon 

taatar unich ir onnr ur.fi.  With th* «pnaratus una* in our «tadloa 

("iaaafil"   th- yam »r mn* it*»d to connidaraai* tonali« fate« ia 

aaatwaetìoa   "ita tu   nbrarion *ff!*ct, »« d finad ay Schutt (4é). 

fai« farce nodifi«« the r»«ults «« e «par** wtth othor iaattaaanta la 

whioh %«**•* ir. fio rucn «iraua«t%nrì<ì. Th*  typo of inutruaaat «ai taatiaf 

iltaaa can, th*r*fc>tMt  luad to th* aeraaiA*~raaiataaao aaalltiaa af 

>— •*• yarn b'iv «lthar »or« or le«« than a ooavantional yara af 
antarial and oount. 

M Uaa yajw* (aifat m *li) vira aaalyaud tana in taa 

aa) taaailc atraajrtn ar inaiatane^ te r«p«at«i «xtaaaiaaa aa a 

af tvtat, aaaaua« ta* tont» ar« vury rlov «ad prohibitively li 
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row y.m. «,„ consuonai „„.«, „„„ four 0,,er,.iinl¡_ ..apti tvipt 

m. íncrea.ed in the mnmr ttiaiw in fi >   ', t„ -, . in <,...,   ) to í points per 
ourvs beinf- obtained.   Tho 'Hbrafil" M',s  - , ,,    , sbrani    U/; »pp»mtu» ».e u,,„i u„d,r tn, 
frtl«Uf U,Un, oondition,,  w.,,,, of %tantlolit  yam ^ p 

load appUod to th, yarn»,   100 (,f;  .,«,,,  10li t!;cls!;/li„, 
«a M». „i„ ,hm WFi ,iT crmirs of w„^orits wltfc nv!( — •   • 

of »um a«ch, !.». 30 pairs of yarn „„re tpBt,d. 

In vie» * th, statistical  «.tritati«, of ebr^on Ust„    it 

«1* * W..t.oned *.theI. th, „„.„ Bh0,lW b„ ^.„^ to tho Tedtin_ 

" fact.  rallos, of „h„t„,r Mlm 0T „,,,„ „, ^ ^ 

i^ta-t «„„». Mth„r in tb, sbap, of ,„, eurna „ in 1ho ^^ 
f tho «nm val,3u.   Sinoo  the ^^ w M(!d IB   ^ ^^ ^ 

repeated extension torts (sne s'îctior 7  lì     i* .. « v        M-cxion  f. i.;f   jt WHS conoidered wiso to 
continue with  the name criterion. 

The muH. *M Fmohi<Äli, diBpUyed „ followt 

Finire J 4 

Figure I1? 

Figure 16 

Pipi) po 17 

Yarn« 1 and 3 

Yarns A and ó 

Yarns ? ind ? 

Yaroe 9 and 10 

It can b* observed that for conventional yams th. wvinm of 

m t.wWb».ioa-r..iBtanr.e curv« correspond, to tho twist «Hip, 

«f .bout 170,  i.e., a valu, spular to that found m the twxat-reKisUnce- 
M^itMMiMI test. The ^ ^^ with op9n_cBd ^rag 

*.".  195).  Bovovor,  it c*n „, obMpTOd ^ aa ^ ^ ^^ ^ 

tH. ^ twist value tends to take up r*ther m lowr twist »ItipX-, 
••pteially for conventional yarns. 

It hms already been a*plain.d why,  in the eminent* reportad   hero, 

»•t.Wne. to abr».io» flhould be „mal,*,, for open-end than for conventional 

n***. ft* difference increases a. the yam become, finer, whioh is 

«nits uiHlor.tan4.bU since,  owin* to th. retirement, of the inntrument 

«Mi an. th. duration of t..t.f fixed pre-tension ha« had to be allied. 

I» the f^i.Uiw.-to-rei^ted-xten.ion test, a load of up to 2gf/t« w, 
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ft 
applied, whereas the load ia now spread Ktftpwise from 2.6 ftf/tvx for 

yarn Bn » ?8 to 6 ff/tex ior varo tini * 60. 

Although the results cannot be applied eonerally to other 

typet of abrasion testers, it noams there in a trend for the maxima» 

in the twist-rosietanco-to-ropoated-futonsion ourvea to coincide with 

the maximum in thr> twist-rosicianco twiat-abrasion-rosistancí curvos, 

for both conventional and open-end yarni?. 

9*        Conclusions 

9*1 In this work consideration was ^ivan to new aspects of the properties 

of open-end yamn, as compared with conventional yarns of tao atine 

Material and count. The salient conclusions from the investigation« 

art as foil own i 

9*1*1 The nature of hairiness of open-end yarns differs from that of 

conventional yarns. In open-end yarns, short ends art more abondant than 

long ends,  giving a lowsr vieiblo hairiness for the yarn. 

9*1*2 Irregularity of hairiness ir greater in open-end yarn» than in 

conventional yams. 

9.1.3 '¡tot coefficient of frio   on is r.liphtly lea« in open-end 

that in conventional yarns even at the samo twist. 

9*1*4 The saturating twist amltipo in the tensile test is about 

U£ fltatar in open-ond varna than in conventional yarns. Tht twists 

utilised in practica are fron 6% to 20/. below saturating twist in 

open-end yarn« and from 1% to zyf» below saturation in conventional 

yarna. The aaxiaua value of the twist-«Ionization curve ooincidas, 

for both typos of yarn, with that of tht twist-strsngth ourvt. 

9.1*5 In th« rasiBtancft-to-repeated-sxtensions t.*st, saturating twist 

is tbout 13^ higher than in tonsils strength tests for conventional 

and 1# higher for open-end yarns. Conversai/, the naxiaua value of 
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9.1.6 

tiw twist-alon*ation-to-fcreak curvo ic 206¿ below the saturating 

twist Rttltip« in the taneiU test for conventional yarns and l<# 
below that of open-ami yarns. 

It ia interesting to point out that the maximum value of 

twiat-«lon*tion-to braak curve, «hothor for conventional or open-ond 

yarns, coincides with tho twist values used in industrial practice 
for warp yarns. 

I« tho abrasion résistance tait, the aaxtaun valu« of tho curve 

for both conventional »»d ooan-end yarn« attains values ne*rin<r those 

found in tho rosistanee-to-repeatad-exteneion test. 
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