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SOME SPECTAL FEATURES OF THE CPEN-END SPUN COTTON  YARNS

1.
1.1

1.2

1.3

1.4

.ergrodugtion

There are numerouc rublications on ths conparision of the
physico-mechanical properiias of “opan-end" yarns, particularly
those produced on tre machine 8L 200, and of conventionally epun
cotton yarns. Most of ihe work has vean concerned with what are
customary consider:d more inportant prastical parameters, suoh as
tensile properties and regularity. However, this doss not amply
that other properties have not been considered as shown by the
Bans of existing literature, (1 - 1)

However, certain interesting oharaoteriuties other than those
referrred to ahbove have bean regiectsd socuowhat, One of them is
bairiness, the other friction, As resmrds the former, Linenschloss
and Humser (8) simply remark that Opsn-end yarns are less hairy
than conventional ya.rni. This fact was eventually confirmed by
Barella and his acsociatesg (9) (10) and, to & certain extent,
by Kirschrer and Xleinhangi (11). However, neither the cause nor
the nature of the hairinese was irvestigmted for either type of yarn,
Study of this factor and ol its variability iu conventional and
“open-end” yarns las been carried out quite recently by Barella
(12 (13) and is the object of special attention in the present work,

On the other bhand, data on the coefficient of friotion in open~end
JArn® were published recently by Harella and Sequra (14) (15) amd
this question iy re-considered below,

Little literature ig available on twist-strongth and twist-
elongation~-to-break curves 3f open-end arns, Only Norilawe and
Boriuchi (16) and, incidentally, Halleux (17) refer %o this
question, which was the subject of wore extansive receat investigations
by Barella and Vigo (18). The third part of the present paper is
devoted to this question, and also to the consideration ¢f the
relationship between twist and resistance and elonmtion to repeated
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extensione, ar well ac between twist and abrasion resistance.
These factors have been investigated only by the above authors
(19) (20) (21), and their findings published in part.

The present paper will consider the following points: natura of

hairiness, variability of hairiness, cosfficient of frictiom,

tuist-bgking—s?-rength curves and twisi-br2aking-elongation curves,
twist-resistanoce-to-repeated-extenvions curves and twist-elongation-to-
repeated-oytension, and twist-abracion-resistance curves; the
comparison of open-end yarns and conventional yarns of aqual
characteristics and materials.

Applysed Yarns

Table I lists data on eighteen yarns used in thevarious

sypeprimenta,

Table 1
No, Refagence Spinning Noaingl
Betrig
gount

1 A Conventional 28 355

2 A? " 28 35,5

3 AV Open~end 28 39,9

4 B Conventional 40 25

p) B! » 40 25

6 B" Open-end 40 25

7 c Conventional 50 20

8 e Open~end 50 20

9 D Conventional 60 16,7
10 » Open-aend 60 16,7
11 Conventional 395 28,9
12 I" Open-end 35 28,5
13 v} Conventional 50 20
14 o Open--end 50 20
15 J Conventional 30 33,)
16 Je Opan-end 30 33,3
17 ¢ Conventioaal 40 2%
18 | o Open-end 40 29
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Yarne 1 to 6 (referencer A and §), pplisd by the Cotton Paxtile
Research Inatitute at Uet: nen Opijo, (Ceeohoeiov:kia) wera Ruasian
cotton - Ri, 106F 31/37 -~ with two different twiets (A, A" and B, @),
A third tuist was produced on the machine 80 200 (A" .nd W),

Yarne 7 to i (rer«reaces 2 ang 1) frosm the sase suppiier, were
81l Gisa cotton (Egyptianj.

Yaras 11 to 20 war« Spanigh cotton, the convantional yarme being
spun ia Spain and the open-:nd yarns in “geohoslovakiay the operatiens
prior to actual spinnin, were curri-d ot in a Svanisk mill,

The experiments wers carriod out :in A conditioned l-besatery
(69 RN 2 2 ang 200 ¢ 2 ™) after 4« mnisus storage of 48 housre
iR the eame room.

D Mture of inirinesy (i2)

The first coaparatize studiea on hairiness of opan-end and cenveational
Jarae sheved open-cd yurne 0 ba jass Py, This 15 te be Gerived fres
the papers by ilnenachloss and tusme. (B) anme Kireshmer and Kiesashnas: (1))
who used the CKITER-DAK (:?) “pparatun 10 sergur- hairinees, as wil as
frea the work by Maraila and /iapians () (10) who weed therr new
elestronic lairiness meter. T™e .atier o alro estanliioned the Rypethestis
that in the hsirincss of open end yarne shert fidre oase predenimte
over the longer mirs to greater exteat thaa in rouverticanl yares amd
that hairiness van aere irregularl; dietributed in opea—ond yaras.

A more profeunc amalysis of the prodvier makes 1% MWeseNary ¢ v
Motemary eptical eeasuring tecaniques, Wrella's uethed (21) we
applied, which conerste of prejectiiag & mugnified image of the yare
(100x) en to a sareen ond oouating the nuaber (B of Fibee onte
PrOAruding from the sarn cere per uait ‘angth (10 =n ta hte \astanse),
T™he muaber of fidre loors protinding frea the yors sere () are olee
SouRted and the longth of the protruding fibre omde (lq) osasured,
Meoureasnts vero carried out em 100 randen aanp) «n pur Bobbia. The

longth of cach sampie ws ¢ am, the tetal explored loagth vetag 800 @ por
obbia,







Connd«ring the distribution Character {jeqy of the Protruding
MNde for aach Yarn group wnich 40cording to Barnlla (29) and Pillay (2¢)
&re exponential, and accoraing o lappage ang Onione (27) ape of ¢+
OMRa type, it 1y to be seen fron Tabics 111 ang IV that tpe " jor
differences Are, on the ong Side, the prroeatags of very ehort ongdg
(€ 0,30 W) and, on the other the Fercentage of Long onds. The mumber
of Yory short onde in epen-aend yaras i larper than in oonventiomal
yarse (48,7 % ¢+ 37,4 4),

long onds, exceeding 1, "M, 2,1 a» ane 3 omare to pa found ag

followe:
o 0 | arng

1,2 mm 1,24 Y1 %
2,1 » 2,6 % 2,84
} » 1,1 £ 0,3 ¢

Pn’ortzmuy, the greatest difforence g in the wusber ¢f onds

longer tiga Ine, which are the only oneg $0 be dete;tad by eleotroaic
MBirinees aeters (22), Pirtreraore, jg view of tha lower .l value in
Po-end YOTRR, 1t gan be concludad that the differspge in Mairinese
levels between the two types of yarn 3 Appresiable,
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Table 131
Conven:!ional yarns
T — 1
n Ao
Cle
(=) 1 2 4 5 1 9 11 13 | Nean
1 -1
0-0, 30 35,0 | 32,0 | 38,0 | 46,0 | 35,0 | 44,0 | 30,5 | 38,0 |37,4
0,31-0,60 28,0 | 27,0 | 21,0 | 26,0 | 27,5 | 27,0 | 28,0 | 30,0 | 27,5
0, 61-0,90 14,0 | 18,5 | 14,0 | 10,0 | 14,0 | 12,0 | 21,0 | 17,0 15,0
0,91-1,20 8,0 8,% 9,5 | 8,0 10,0 9,01 125} 60 | 89
1021"195‘0 390 5,0 4,0 4,0 9,0 2,0 3,5 3', 3'7
1,51-1,80 3,0 2,5 2,01 2,0] 2,0] 2,0 1,5 | 1,5 | &2
1,81-2,10 | 2,5 1,5 1,51 1,5 40} 2,0 0,5 | 145 1,6
2,10-2,40 1,5 2,0 1,0} 1,5 1,01 0,51 0,5 | 65 | 12
2,41-2,70 1,9 1,0 1,0 0,% 1,01 o5| 05 | 0,5 | 0,8
2,70-3,00 1,0 1,0 | 0,5 - 1,0 0,5{ 1,0 | 0,5 | 07
3001‘3030 190 015 095 ¥ °v5 005 0'5 ! 005 0'5 ov‘
3,31-3,60 | 0,5 ¢,5 05 - 9,5 - - 0,5 Dy 3
3,61-3,90 0,5 - - - - - - -
39 | o5 - Sl oo os| - - - | *?
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4.1

4.2
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Table 1Iv

é 8 10 12 14 Mean
0~ 0,30 46,0 55,0 | 51,0  |50,5 42,0 | 48,0 48,7
0,31 - 0,60 25,0 21,0 | 28,0 23,0 26,0 | 25,0 24,1
0,61 - 0,90 12,5 9,0 8,5 11,0 12,0 15,5 11,4
0,9 - 1,20 (% 4,5 6,0 5,0 8,0 5¢5 6,1
1,21 - 1,50 L5 4,5 1,5 3,0 3,5 2,5 2,8
1,% - 1,80 1,5 3,0 2,0 3,0 2,0 1,5 2,2
1,81 - 2,10 1,5 1,0 1,0 1,5 2,0 0,5 1,3
2,11 - 2,40 1,0 1,0 1,0 1,0 3,5 - 1,3
2,41 - 2,70 1,0 0,5 0,5 1,0 0,5 0,5 0,7
2,7 - 3,00 1,0 - 0,5% 1,0 0,5 - 0,5

3,01 - 3,30 1,0 0,5 - - - -
3,3 | o5 - - - - - 0

T i

I YAriability of Feiriness

Initial studies by Barella and associates (9) (10) seened to indioate

8 ®ore irregular distribution of hairiness in open-end yarns than in
~oonveatioral yarns, Thig hypothesis, Lowever, was based on deduotions (12).

A aethodical study has since been carried out, using the slectroaio

Mairiness meter developed by Barells and Viaplane (28), Mo cotton yarns of
the same ocuat M 50 (20 tex) and material were tested; six bobdins were
OpuR cemventiomally and ten others on a BD 200 machine, Bach bobdbin was
measured at different traverse speeds as follows;

Speed Readings per unit Total length amly ced
per unit
1 a/nin 30 30w
2% » 25 SO a
10" » 20 200 a
20" = 15 300 a
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In addition to the mran va a8 of th: two hairiness parameters

(index of toial hairiness and 1 *ngth index) indicated by the instrument,

the coefficients of variation (total within bobbin and between bobbins)
C were calculated and the analyris of variance estghlishcd,

T N

e

4.) Table V summariz:s the most relevant results of the experiments,

Leaving aside a few results which can be congidered anomlous,
it is clear from Table V that total betwsen-bobbin and within-bodbbin
coefficients of variation are higher for total hairineass than for length,
E ;:f and ars greater in opan-end yarns than in conventional yarns,

e e
NN i i

Generally, the coefficients of variation within and betwsen-bobbins
S ‘-. are bigher in open-end yarne than in conventional yarne, confiming the
i Pravious assumption that hairiners is mopre unevenly distriduted in the

! ’ open—-end yarne. Other interesting conclusions stos from the analysis of

variance (tables have been omitted for the sake of brevity). Analyeis
shows that for all travem Jpeeds in both conventional and open—end

YarRs there arc batwesn-bobLin differences sisnificant at the 1% level
whereas within-bobbin diffapences are not eignificant mave tor conveational
yarns analysed at a spsed of Zm/min (eignificant at the %% leve) and

for open-end yarne analyeed at 0 m/ain (total hairiness significant at
the 5% level and length at the 1% lavel), In convontional yarms, the

significance may perhapt be attributed to periodic variation due to
up-and-=down movement of the ring rail,

checked by previous investigaters
(?9) (30) (31) (32). In opon-end yarns it could be one more reasos ia

f.vwr of higher v.riahiuty in such yarns,

“Th2 analysis of variance also shows tho existonce of a significantly
greater between bobbin than within-bobbin variability for both

conventional and open-end yarns. This is not clearly reflected ia

Table V, becausc of the experimental error included in the within-bebbia
variation, which in nome instancee oan mask the results,




Tap.e v
Traverse apeed 1 Corvontiang? wavn Taeneend yara
Hairinexzs Lenath Hairinasg Lenpth
CVpp = 19, % CV = 07,05 V. = 23,34 CVp = 19,3
1 a/min OV, = 2,34 vV = 5094 LV, = 16.3% v, = 12,20
OV = 19,68 OV, =162 [ ov a16.08 oV, = 15.00
CVy = 20,44 CVp = 16,5 Vo= 24,85 CVp = 19.8%
2 n/nin R DR CV, = 12,8 CV, - 16.9% v, = 13.64

CV. = 13,07 |ov = 1C.4% cvw-ls.u':s CV = 14,48

?5.4% | CV, = 27,9

[

-3
"

24.8% ch = 15,06k cv

10 a/ain oV, = 21.9% CVy = 13,37 eV, = 17,1 OV, = 23.1%
oV« 12,4% CV_» 8,44 v, o= 18.1% OV = 14,38
CVp = 28,25 CVyp = 15,06 CVi = 43,54 Vo = 26.4%
20 m/nin OV, = 24,94 C. =12,9 CV, - 39.8% v, = 22,9
o .’ . Léf -
CV, = 13,1% eV, = 13.0% cv, Lﬁ.?il:v' 13,
cv, ® Coeffictent of total variation
OV. « Coefficient of vapiation betwaen<bobbina
cv. ® Coefficiant of variation within-boubin
4.4 Piselly, it has been obuerved that the variance /length curve is practically

a8ymptotic to the axis of the lngths from 2 metres on fop conventiomal,yarns,
whereas in the case of open-end Yarns, thie oceurs fpom | mater ong i, e. the
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Thia study wac carried out usiing the F/Meter type R1082 (Bethoohild)
(33) (34) (35), Priction wae ageinst an aluminium oride cylinder, Tm
diameter, and the teet conditions worw as followss

Prictien angles the following angles were atudied (36)s m‘.
360°, 450°, 540° and 7200,

Snced of yarn tmaverser ™he following epeeda wepe useds h/lll,
20 m/min, 40 m/min and 60 m/min.

The applied pra-tonsion wee 3 rf in somn series of tests and 11gh
ir others, Por certain yarne the number of friction anslec and traveree
spaeds were kent to a minimum,

The more characteristic results ape graphiocally dieplaysd in
figuras 1 to 3,

Yarns 13 ang 14 Fig. 1
" 15 and 16 L |
" 17 and 18 g

OGenerally, comparicons boiween conventional amd open-ond yarms
afe Rret based upon the came twir- values, since open-and yaras am
usually more twisted than conventional yarns,

Pigures 1 to ! ahow characteristie comparisons botween cenveatiemal

-and open~end yares from the sams paw material, Assuming that in prestiee

these yarne arc equivajent (a relative @quivalence, of courme, sinee

1t must be borme ir mind that tho physico-mechanical characteristies will
Rot correspond to each other) it is found that the coefficient of friatien
in open-end yarns is smaller than that of 'squivalent! conventional yasme,
™e difference is meximunm for small angles of friction and deereases ae
thoe friotion angle increases. Thias is illustrated in Mg, 1 whepe

at 720° the Curves are practically superimposed,

Rowever, it is possible to study what happens whea the Swist 4a
both conventional amnd open-end yarns is the same. A comparisien of thie




kKind was carr 'd oyt fa0 yamme 1 vy 7, T oerfies nee of feiction

of such yapnr: Corroaponding Lo thpoo [y Ceiht Al v oand 1o tpoeedn
of tmvers« U\*(':°, LT and WO ape 4 /i and 2 omfiae Are shown
in Mble vI,
Tat = VI
are Sriqning Ner, T™act | Moan coviticiant of
tep.ad friction

) 28 &40 Gy 10

2 G e 120 C, %69

} 0k el {40 0,268

4 C 20 500 C,271>

b ) c 40 120 0,764

6 oK 40 720 1’ 0,261

It can be sorn that *ho co~fficient of friction of conventional
yarns decreases glifvtly whan twigt inereascs, ag Already obsapved by
Wegener and Schuler (35). Table Vi aleo ghow: that vith the same twint,
open-end yarns tend to present a smallar coeflicicnt of friction than
oonventional yarns. Thourn VAFY small, these diffepences ape sipnificant,
A8 shown be Barells anv 3e:urn (16). Hownver, ihe fact that in practice
opem-end yarns nresent a smaller coafticiont of friction tvhan conventional
Yaras is rarely noticeg ;- the diffarance 1t ‘oo vmall,

6. : , d twirt= i i (18)

6.1 Wile our expsrimonts on this question were in progress, Mopikawm and
Nertuohi (16) and Kalloux (17) publishod some dats, though incomplete,
R the same subjecs,

6.2 ™he sxperiments wers net carriod out by increasing yarm twist
directly on the spimning machine and then testing for teneile properties,
Inetend, additional twist wqs lmparted to the Yyarm by means of a toreiometer,
& teehnique which has bren desaribed previously in detail (37). In
faoct, the operation consists of taking ;0 om longths of yam, the twist
having deon increased by given amounts on a tormiometar; then testing
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the yarmn fopr tensile rtrength and broak cloreation, In the course
of these Intter opemiicns, the aPn Epecin-ne must be handled with
oafe in opder not to 'oosen Aany taree of twiat, A psndulum strength
tenter vas us:d to astab!i-h temile ppoperties,

Yarn twint was increasaed gradually in ) to 12 atares to obsain
oorresponding voints in the twist-sirength and twist slongation ourves,
™e numbor of tert lengths per varn and twist wepe 3o,

This twist-increasing technigue was also us?d in the studiee on
Popeated exiensions and resiztance to abrasion (Chapters 7 and 8)
(19} (20) {21), The author iz quite aware that either the method or dcvice
used to increass twist is not ayaclly squivalent to increasing twist in
the spinninc~ machine itsolr, How:var, it is also felt that possible
ePPOr srising from tnis teochnicue will not change the genepal conclusions,
though figures oan be influanced slightly.

The experimente wepe carried out on yarns 1 tc 14 ae shown in
Figures 4 to 7:

Figur: 4 Yarng 1 to 3
P evipe

R

Yarne 4 to &
Fipqura Yarns 7 to 10

5
Pigurs 7 Tarns 11 to 14

For the conventional notton yarns, the satureting twiat multiple
or twist for maximun break:n, sirongth varies between 150 and 160
(twist multiple X for N¥m and turns per meive), the average value being 158
thess valuos are clos: to ihoss cited in literature (38 and 39). The
twist multiple for maximum yarn breaking strength is known te be
depandent on fibre charectarieticyu, decreasing as fibre length increases
amd increasing with the index "Micronaire® (40), so that twist multiple
fluctuates within certain limits, For this report the mean value will de
coneidoprnd indicative, but solely for comparative purposes,

i ey




6.6

6.7

7.
1.1

For the elormtion to bresw, SRvaratins iy corragspondy

aperoxiaately to tpe twist Miltinle fop A2YITm Drank Lie stycrngth,

In open-ong yarna tha 4yiat multiple N fop catureting twists
ranged froy 171 tq 181, taa AVErare beivy jfE, wpien sorresponds wity,
the few nublishog data (16) (173, as 12 the provious cas:, tha
maximun values of the twistnbreakinw-e?anputjon curve and the

saturating twint for hrnaxiny “traneth soineide clanaly,

t

Aocordi.n;e' to Morikmva and HOP"(!;C!WI \/16), the rractica? twiat
to he applied is about 10 to (1) below saturu\in;-twist in open-and
yarns, In the analysod yarne, thra difforencs oetween both twistse

varied from 67 to Z0%, In conventiong? Yarts, the dift-pance was iappep

(from 74 to 235). Thn Wwist—strongtn oupye of onen-end yarns tands to flatten

8lirhtly nope than that of tonventional varng,

gatadenxtension

Nothing has venn publinhknad PP2vicusly on thig rubjcet, The
oXperiments wepe carried out by increasinn yarn twiazt in the mannep
indicated unger 0.7, and by_transferriag the tust lengths on to the
"Compass" instpument (1) a1) (a2, Tostine cenditions on thic instrumant
ware as follows:

Froquency of cXxtensionss 250 cyclns/min;
Anplitude of +ye fatime cycle 1,665;
Load applicd to the varn ?pﬁ/tex.

The incremants of twist wape atplied stepwise fpon 5 to 7 stepe,

and 30 testy PCF yarn and twiat valuc were carpisd out, Fop the
internretation or the resuits, the medjan instead of the mean has been
used as the central velun parametrs, owing to the distpibution
characteristico of tho “xtension teste (3,
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7.2

7.3

7.4

Th~ rezulte ar® shown in Piupen B ¢to 3y

Figupe 8 Yarnn | and ¢
¥igur npne 4 and ¢
Fipure 10 Yarns 7 and @

Figure 11 Yarne Y and 10
Fipupe 17 Yarne 1] and 1?7
Figure 13 Yarne 1! and 14

It oan ba ncen that in conventional yams the maziows waluo of
the tvist-rosistanco-to~repoated-extansions curve aoincider with
values of the twist miltiplo’® which ape highapr than those for the
twist-breaking-strength curvy, The satumting teint multipie
fluctuates between 169 and iTty tne avapage being 170, some 13
higher than the tenriloeatron~ih valtior,

On the other hand, whepe clonmtion to renrsated oxtenuiens 4o
conccrned the rovers: ocours; the maximum value of the outve oo~
incides with low:r twist multiples than in the extension test, which
NePa 125 to 133, an averays of 110, i.c,, some 208 1cea than fer the
twist-clomption=to-break cupve,

The shape of the curves suggesta a rapid drop in resistgnes te
Papeated extensiona when satv ating twist is reeded, thie drep
being more imnortani than th. iviet-tersilo-atransth cupve,

In opan-und yarns as .n conventional yarmms the seme phenenonsn 1o
obs rved, i.a., a ahift to the right of the maxisus value of the twtote

~ repeated-cxtensions curve And towardr th: loft {n the Wwist-clongation=

Vo=ropsated extansions curve, In the tvist-repested-—extonsions ougve,
the twiet muitiple o corresponding to the maximum walue nages feen
185 to 205, the avempe betng 135, i.e. 17% nese than the mrioue
value of the twist-tensila-strenpth curve. Por the clengntion v
Pepeated oxtensions, the tuist mitiple cerrespending te the ARANNS
value manges betwasn 150 ani 170, givine an avesase of 160, 1,0,

seme 106 bolow the maximum valus in tvist-elonmtion=to-bonak oupve,

Likewise, as in the case of conventiomal yares, the drep in e hgposent iy
Ane is very chawp,

o T i mw
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6.1

o2

Qohi ~ve BOth pond toneil. ctpenpth und & ~ood elopmution to break
when the Yamm L& b Atard tr~ panaated axionpions, In "oron-ond”
JRares pranticr han 1 d to tha ¢ antior o (wist m itiple values whigh
afe vely cles to thore coprerchonding to the maximum in the twist-
elonmtion-to-hpenk cuprve,

It 1o wident that the fipumms quotsd corpespond to averege
oonditions, sinc: both the ~urvor and theipr reap-ctive einpular
PoLNte AP deptnaent M Mibre chamcterintics, uert an tho tvist
weltiplne anplied 1n nmctice alen dopend on fibre chamsoteristios.

™o convepmane: of "warn" twiri of nonventional yasme and the
aasiaws of the twist-lonmtion curwe an w»ll as the cenvermence of this
lattqe point and tvint jqnartcd IN pPAactio: $0 opan-and yasns, seen 10 be
owiewe facts stroseing the theory mut forvard here,

Defose rorne any furthor som: commcnts on the nareneter bdeing
studied and ite incidonce in opan—and yarns would be poptiment, A

feeat deal of the Lrtammturs on opan-end yamus soints out that sweh Jasns
aFe sere: pezirtant to abpacicn tham conventional yarms (4). Newaves,
e viwding (7) show ta: con wry.

™is centmdtction oan b attributed to the type of abmaeion
tester which ir Bringy ured, With the annamtus uned in our studies
("asonfil”’ th: yarn i1* ru0: otad to connidermble tensile feves in
semfenction “ith tn- abrarion ~ffect, az d:fined by Schuts (46).
Min fopce nodifies the Posulic as ¢ aparcd with other imeatvwnenta in
whioh thage 15 no ruch circuasiancs, Thn typo of {nutrumeat and testing
oenditione con, thaprfom, luad to the abresion~resistance gualities of
OR apoa~ead yarn bins either mom op lens than a cenventional yara of the
ame material and count,

Lese yam~ (eight 1n All) vave amalysnd than in the oxpesénente
O femnilc strengtn or resistanc~ to rapaated axtensions as o funstien
of twist, Devaus’ thy tants ar vury elow and prohibitively lemg.




8.4

Pour yarns wape gonvenlicnal yarns, and four oner=cnd., Yapn twint

was increased in the mannep dascribed in 6.2, 5 to 7 points per

ourve being obtained. Tho "Abyafil" (47) appamtus was us.d undar the
following testine conditiong: Fodnlitly of abracion: YArn afaingt yapng
load apnlied 4o the yarns: 00 gf; spneds 106 cycles/min, Por “ach varn
and twist value thepe wepe SiX Frouprs of exporimonts ¥ith fiva paipe

of yarn each, i.o, 30 paire of yarn wore teated,

In view of the statistical diztribution of abracion tests, it
could b3 questioned whether the mean chould be preforrad to the median,
in fact, repardlese of whother medians op Waans ars taken, thepe ie no
important differance either in the shape of the curves or in the powitizn
of the maximum valuss. Since the wedian war used in the fatipus and
rapsatad extenmion torts {see saction Tel)y it wugm congidered wige to
eontimue with the mame criterion,

T™he results are eraphicaliy displayed as followss

Fipure }4 Yarne 1 and 3
Figure 19 Yarns 4 and §
Pigure 16 Yarus 7 ang P
Pigure 17 Yarne 9 and 10

It can be obacpved thq for convontional yarna the maximum of
the twist-abmsion-resintance curve corpesvonds to tho twist multipe.
of about 170, i.e.y, a valus similar to that found in the twisteperistanca-
So-Repeatod-extensions tast. The same happens with open-end yamms
(TN, 195), Bowever, it can he observed that as th2 yarn becomes finer
the optimum twist value tends to take up mther mope lower twint multirles,
especially for conventional yarms,

It haa already besn sxpiained why, in the exneriments reportad here,
Pesistance to abmasion should b: omallar fop oven-end than for conventional
yarns, T™he difference inocreasar as the yarn becomes finer, which is
uite understandable since, owing to the roquirements of the inctrument
used and the dumtion of tests, fixed pre-tension nas had to be applied,

In the resintance-to-repeatad-extonsion tests a load of up to 2gf/tex was
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applied, whereas the lond is now spriad rtepwise from 2.8 gf/tex for
yarn tm = 28 to 6 gf/tex ior vara Ku = 60.

Although the results cannot be applied gonerally to other
typee of abrasion testers, 1t seoms there is a itrend for the maximum
in the twist-pesistancc-to-repsated-ecxtonasion ocurves to coincide with

the maximum in the twist-resiciance twisi-abrasion-resistance curves,
for both conventional and open-end yarna,

9- ions

9.1 In this work conrid:zration was given to new aspects of ths properties

of open~end yarnc, ae compared with conventional yarns of the same

material and count., The salicnt conclusions from the invewtigmtions
are ag followas

9.1.1 The nature of hainmnese of open-ond yarns diffars from that of

conventional yarrs, In open~end yarns, short ends are mors abondant than
long ends, giving a lowar vieible hairincss for the yamn,

9.1.2 Irregularity of hairiness ir greatsr in open-end yarns than in
oconventional yarns,

9.1.} The coefficient of fric .on is clightly leus in open-snd yarns

that in conventiomai yarns aven at the samo twist.

9.,1.4 The satumting twist multipe in the tansile test is about

14% groater in open-and yarns than in conventional yarns. The twists
utilised in prectice are from 6 to 20k below saturating twist in
open~end yarns and from 7% to 23{ bolow saturetion in comventional
yamne, The maxiaum value of the twist-elongmtion curve coincides,
for both types of yarn, with that of the twist-strength ocurve.

9.1.5

In the resietance-to-repcuted-sxtensions tist, saturating twist

is about 13% higher than in tensile strength tests for conventional yams,
and 125 higher for open-end yarns, Conversely, the maximum value of




the twist-elongation~to-break curvs ic 20% below the saturating
twist multipe in the tensila test for conventional Jarne and 10%
balow that of oper-end yarns.

It ia interesting 10 point out that the maximum value of
tuist-elongation-to break curve, whothar fop coniventioral or open-and
yarns, coincides with the twist values used in indusirial practice
for warp yarns,

In the abresion resistance tast, the max{mum valuas of the mirvo
for both conventional and onen-2nd yarns attains values nearing thoge
found in tho resistance~to-repeatad-cxtencion te:t.
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