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ISO 2061:1995(E)

Textiles — Determination of twist in yarns — Direct

counting method

1 Scope

1.1 This| International Standard specifies a method
for the defermination of the direction of twist in yarns,
the amount of twist, in terms of turns per unit length,
and the clpange in length on untwisting, by the direct
counting rhethod.

1.2 This|International Standard is applicable to:
a) singlelyarns (spun or multifilament);

b) folded|(plied) yarns;

c) cabledyarns.

Separate procedures are given for each-type of yarn.
The method is designed primarily for_yarns in pack-
ages, but ith special precautions_the procedures can
be used fqr yarns taken from fabrics. It is not suitable
for the defermination of twist\in’a monofilament.

NOTE 1  Bee also ISO ¥890‘—", Reinforcement yarns —
Determinatjon of twist, Which was prepared especially for
the needs df glass textile technology, and ISO 7211-4:1984,
Textiles —|Woven, fabrics — Construction — Methods of
analysis — |Part\4+ Determination of twist in yarn removed
from fabric

b) the original twist of the plied yafn after plying,

but prior to the-last’stage of prq

c) the twist of the single yarn befqg

1.4 If desired, the twist of single §
components as they lie in the final str
determihed by the special procedure gi

1.5 This International Standard is not
cept by agreement, to yarns which stre
0.5 % when the tension increases fron]
per unit linear density of the yarn exp
Such yarns may be tested under spe
of tension which are accepted by all par
in the test results.

1.6 This International Standard is nq
products of open-end spinning and
(interlaced) multifilament yarns.

1.7 This International Standard is no
yarns which are too large to permit the
in the clamps of the testing apparatus

cessing;

re plying.

nd plied yarn
Licture may be
ven in 10.5.7.

applicable, ex-
tch more than
0,5to 1,0cN
ressed in tex.
cial conditions
ties interested

t suitable for
intermingled

applicable to
r being placed
without crush-

ing or distortion severe enough to affect the test re-

sults.

1.3 This International Standard covers the determi-
nation of twist in plied and cabled yarns as follows.

— In plied yarns: the final twist of the plied yarns and
the original twist of the single yarn before plying.

— In cabled yarns:

a) the final cabling twist of the yarn;

1) To be published. (Revision of ISO 1890:1986)

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
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Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 2:1973, Textiles — Designation of the direction
of twist in yarns and related products.

ISO 139:1973, Textiles — Standard atmospheres for
conditioning and testing.

ISO/TR 8091:1983, Textiles — Twist factor related to
the Tex System.

© ISO

cakes, bobbins, cops, cones, pirns, spools, tubes or
beams.

3.7 twist factor: Measure of the spiralling orien-
tation of the fibres in a spun yarn or of the filaments
in a filament yarn.

It is related to the angle which fibres on the surface
of the yarn make with the axis of the yarn and is a
measure of the hardness of the resulting yarn due to
twist.

3 Definition

For the purpose
following definit

S

s of this International Standard, the
ons apply.

3.1 twist: Nunpber of turns about the axis of a yarn
based on its norpinal gauge length before untwisting.

Twist should preferably be expressed as turns per

metre (turns/m),
centimetre (turn

3.2 gauge len
clamping points
testing equipme

but it may be expressed as turns per
5/cm).

gth: Distance between two effective
of the test specimen mounted in the
nt.

3.3 initial length: Length of a test specimen under
a specified pretgnsion at the beginning of a test.

3.4 change in
decrease in init

length on untwisting: Increase or
al length observed when the*speci-

men is untwistgd, expressed as the percentage ex-

tension, or cont
length.

action, based on the specimen initial

3.5 moisture ’rquilibrium for testing: That state

reached when t
ple or specimen
not exceed tha
tested. (See ISO

e rate of inerease in mass of a sam-
in a specified (test) atmosphere does
k prescribed for the material being
139.)

4 Principle

The twist in a known length of yar ‘is removed by
rotating one end of the specimenwith respeft to the
other until the components of the yarn being tested
are parallel. The exact number of turns reduired to
remove the twist is reported in terms of turng per unit
length of yarn.

5 Apparatus

5.1 Twist counter, consisting of a pair of|clamps,
one of ‘which is rotatable in either direction gnd posi-
tively connected to a revolution counter. The|position
of‘one or both clamps shall be adjustable tp permit
testing yarn lengths from 10 mm to 500 mm. There
shall be no play in the clamp which might affect the
gauge length.

Means shall be provided for applying tensioh to the
specimen and for rapidly determining the specimen
length with an accuracy of + 0,5 mm or| + 2 %,
whichever is smaller.

NOTE 2  The limit of 2 % is consistent with thg highest
accuracy required in counting the number of turhs in the
specimen.

The counting device shall be capable of recording the
number of revolutions of the rotatable clamp.

H_tha oomtrastios c TN £
T BLEASEEEAAA R RN R VA Y AV b paan v | UATCTTOTUTT UL

Hhe—htwisted

A textile material 1S In moisture equilibrium with the
ambient atmosphere when it does not exchange wa-
ter with this atmosphere; its mass then remains con-
stant as long as the experiment is carried out in an
unchanged atmosphere. For test purposes, moisture
equilibrium is reached by absorption, starting from a
relatively low moisture content.

3.6 yarn package: Length or lengths of yarn in a
form suitable for use, handling, storing or shipping.

Packages may be comprised of unsupported yarn,
such as balls, or supported yarn, such as skeins,

specimen is to be measured, the movable but
nonrotatable clamp shall be capable of travelling with
essentially no friction.

5.2 Dissecting needle.

5.3 Means for magnifying the specimen being
tested.

5.4 Equipment for reeling laboratory sample skeins
(optional).
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6 Standard atmosphere

The standard atmospheres for preconditioning, con-
ditioning and testing shall be as specified in ISO 139.
OTE 3 The amount of twist

changes in relative humidity, but since wide changes in hu-
midity cause changes in length of some materials, all de-
terminations should be made on samples in equilibrium with

the appropriate standard atmosphere.

ic not affacted diracthy by
IS Not aiieCied GIreclly by

|
N

Generally it is not necessary to precondition samples

ISO 2061:1995(E)

8.1.2 Single multifilament yarns

Take an initial length of 250 mm + 0,5 mm if the
nominal twist is > 1 250 turns/m.

Take an initial length of 500 mm + 0,5 mm if the
nominal twist is < 1 250 turns/m.

8.1.3 Folded and cabled yarns
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before coditiommg for twisttests:

7 Sanpling
Samples ghall be taken in one of the following ways:

a) accorfling to directions, if any, given in the ma-
terial specification;

b) accorfling to procedures approved by ISO for tex-
tile products, if directions on sampling are not in-
cludefl in the material specification;

¢) accorfling to the method given in annex A, if nei-
ther g) nor b) is applicable.

1) Bllk samples shall be taken as directed in A.1
of annex A.

2) Laboratory sample packages shall be taken
om the bulk sample as directedAnNA.2 of
nex A.

Q —+

8 Test specimens

8.1 Length

8.1.1 Single spun yarns

The initia| length oftie specimen shall be as great as
possible, but shall-bé somewhat less than the average
length of| the: staple fibre used to spin the yarn. The
initial lengths of specimens listed in table 1 are com-

Take an initial length of 500 mfE]0,5 mm if the
nominal twist is < 1 250 turns/m:.

8.2 Selection

8.2.1 Test specimeéns shall be taken, at the lowest
tension practicable, from the end of |the package if
this is the nazmal method of use; othgrwise, take the
varn fromsthe side of the package. Oiscard the few
metres.of\yarn at the beginning and end of the pack-
age dn'order to avoid damaged sections.

i\t is desired to reel laboratory sample skeins, the
yarn specimens shall be taken as spgcified in 8.2.1
and shall be representative of the orig|nal package.

8.2.2 If two or more test specimens|are taken from
an individual yarn package, they shall e taken at ran-
dom intervals of at least 1 m in order fo minimize the
effects of cyclic variation introduced during manufac-
ture. If more than two specimens arqg taken from an
individual package, take groups of $pecimens, not
more than five to a group, at intervalg of several me-
tres.

8.3 Number of test specimens

8.3.1 Take the number of specimend required in the
material specification, when applicabld.

monly used:

Table 1 — Specimen lengths

Type of yarn material Specimenni::Ti\tial length
Cotton 10 and 25
Worsted 25 and 50
Woollen 25 and 50
Bast fibre 100 and 250

8.3.2 In the absence of material specification, take
a number of specimens designed to give the precision
specified below, following the directions given in
8.3.3 or 8.3.4, depending on the information available
on the variation of twist results in the material being
tested.

8.3.3 If information on variation is available, take a
number of specimens, n, calculated by the formula
given in table 2, to secure the precision specified at a
probability of 95 %.
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Table 2 — Formula for number of specimens, 1, using information on variation

Type of yarn

Range of twist

Precision

Formula for n 1

Single multifilament
Single multifilament
All other yarns

Less than 40 turns/m
40 turns/m to 100 turns/m

+ 4,0 turns/m
+ 5,0 turns/m
+5%

0,2400°
0,1544°
0,154y

1) Where ¢ is the standard deviation of individual results, determined from extensive past
records on similar material; v is the coefficient of variation of individual test results, deter-

mined from extensive past records on similar materials.

© ISO

8.3.4 If no info
the case of a
specimens as fo

a) Take the nun
ble 3, which
to calculate

rmation on variation is available or in
dispute, determine the number of
lows.

nber of specimens, n, specified in ta-
also indicates the variation assumed
»

b) calculate thg coefficient of variation, v, or the

twist results
variation is
confidence

by normal statistical methods. If the
such that the precision with 95 %
s greater than 5 %, increase the

number of fests. The number of tests required

can be calculated as follows:
- ( 1,p6v )2
B 5
where

n is| the number of tests;

v is| the coefficient of variation” of indi-
vidual test results, determined from
extensive past recordsyon similar ma-
tgrials.

Table 3 — Number of specimens, #, in the absence of information on variation

9 Procedure 1 — Determination of
direction of twist

Hold one end of the yarn in.such a positio
short length (at least 100 mm) is suspended
tical position. Examine the\vertical section of
and determine if the slope of the yarn elem
bres, filaments or,e0mponent yarns) conform
slope of the cenfral’ portion of the letters “S”

Designate the-direction of twist as “S" or “Z[

served, in accordance with 1ISO 2.

10 Procedure 2 — Determination ¢
amount of twist

10.1 Preliminary procedure

Bring the laboratory sample packages, or thq
tory sample skeins reeled (5.4) from the pack
equilibrium in the standard atmosphere for te
specified in 1ISO 139.

h that a
in a ver-
the yarn
ents (fi-
s to the
or "Z".
" as ob-

f

labora-
ages, to
sting as

. Assumed

Type of yarn Range of twist n variation?)
Single, spun All 50 | v=18%
Single, multifilament Less than 40 turns/m 20 | ¢ =8,0 turns/m
Single, multifilament 40 turns/m to 100 turns/m 20 | 0 =10,0 turns/m
Single, multifilament More than 100 turns/m 20 {v=10%
Folded yarns and cabled yarns All 20 |v=10%
1) Where v and ¢ are as defined in table 2, footnote 1)
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Unwind the yarn over the end or from the side of the
package, as in normal use of the package and at the
lowest practicable tension, taking care, when un-
winding and handling the samples, to avoid any
change in the original twist. Unwind and discard ap-
proximately 5 m of yarn before taking the first speci-

men.

Mount the specimen in the clamps of the twist
counter (5.1) before cutting it free from the package.
If additional specimens are to be taken from the
package, hold the free end in a stationary clip or

ISO 2061:1995(E)

10.3 Single, multifilament yarns

10.3.1 Set the clamps of the twist counter (5.1) at
a distance of 250 mm (or, by agreement, 500 mm)
+ 0,5 mm. Remove any laterai piay in the clamps that
might significantly affect the gauge length of the
specimen. Verify the gauge length of the specimen
by measuring the clamp separation with an accurate
gauge or caliper. Set the revolution counter to zero.

10.3.2 Proceed as directed for single, spun yarns in

clamp, or|under a weight, to prevent loss of twist.
10.2 Singie, spun yarn

10.2.1 Set the movable clamp of the twist counter
(5.1) at the distance specified for the nominal staple
length of| the fibres in the spun yarn being tested,
+ 0,5 mnp {see 8.1.1). Remove any lateral play in the
clamps which might significantly affect the gauge
length of[the specimen. Verify the gauge length by
measuring the clamp separation with an accurate
gauge or raliper. Set the revolution counter to zero.

10.2.2 Tgking care not to disturb the twist, mount
the specjmen in the clamps under a pretension
equivalent to (0,5 + 0,1) cN/tex.

If yarns [which extend 0,5 % or more under._the
specified |pretension are to be tested they-«shall be
subjected| to a pretension which produces\an exten-
sion not greater than 0,1 %. The pretension used in
these exg¢eptional cases shall be reported and shall
be agreeq to by all persons interested in the test re-
sults.

10.2.3 Hemove the twist~by turning the rotatable
clamp until it is possiklé-to pass a needle (5.2) from
the face ¢f the nonrotatable clamp to the face of the
rotatable flamp between the untwisted fibres. Use a
means off maghification (5.3), if necessary, to make
sure that plFthe twist has been removed.

10.2.2 to 10.2.5.

10.2.3

When information on 'shangg in length on

untwisting is desired, release the me
the movable clamp and, determine thd
original specimen after Wintwisting 3

original tension. Note the change in len
increase or decrease’in length.

10.3.4 Repeat the operation until the
ber n of SpeCimens has been tested (g

104 Folded yarns

10.4.1 Determine the folding twist
dures given for single, multifilament ya
10.3.3.

10.4.2 After removing the folding t
and remove all but one (see note belo
ponent yarns to obtain an individual er]
yarn. It is assumed that all component
yarn have the same direction and amga
this is not known to be so, it shall be
difference in kind exists, each compo
be tested and reported separately.

NOTE 4 If the component yarns are
ditional specimens will be required, and
save the cut-away strands without loss of
the specimens.

chanism fixing
b length of the
nd under the

gth and specify

required num-
ee 8.3).

by the proce-
rns in 10.3.1 to

vist, cut loose
w) of the com-
d of the single
5 of the original
unt of twist. If
verified. If any
nent yarn shall

spun yarns, ad-
t is desirable to
twist to provide

10.2.4 Note the direction of twist as indicated on the
revolution counter. Be sure it agrees with the direc-
tion determined by inspection of the specimen
(clause 9).

10.2.5 Record the initial length, the direction of twist
and the number of turns (to the accuracy specified in
5.1) in the specimen.

10.2.6 Repeat the operation until the required num-
ber n of specimens has been tested (see 8.3).

10.4.3 If the single yarn component has been spun
from staple fibres, determine the twist in the single
yarn in accordance with 10.2, but if the single yarn
component is multiflament, determine the twist in
accordance with 10.3.

10.4.4 When information on change in length on
untwisting is desired, released the mechanism fixing
the movable clamp and determine the length of the
original components after untwisting and under the
original tension. Note the change in length and specify
increase or decrease in length.
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10.4.5 Repeat the operation until the required num-
ber n of specimens has been tested (see 8.3).

10.5 Cabled yarns

10.5.1 Determine the cable twist as directed for
single multifilament yarns in 10.3.1 to 10.3.3, to obtain
the total number of turns of hawser or cable twist in
the test specimens.

10.5.2 After removing the cable twist, cut loose and
discard all but qneof the componentyvarns to obtain

an individual st
under the origirn

) s
twist as directe|

10.3.3 to obtai
folded yarn coni

10.5.3 Cut log

and of folded yarn. Note the length
al tension and determine the folding

;Iﬁmﬁnt varng i 1N 21

+
Yarns in iv.o.i 10

N fAr Al

A TUI Illultifllalllcll
h the total number of turns of the
ponent (see 10.4.2).

se and remove all but one of the

component yarms to obtain an individual single yarn

(see 10.4.2).

10.5.4 |[f the s
fibres, determin
with 10.2, but i
termine the si
10.3.

10.5.5 When
untwisting is dg
the movable cl
original compor
original tension.

ngle yarn has been spun from staple
e the single yarn twist in accordance
f the single yarn is multifilament, de-
hgle yarn twist in accordance with

nformation on change in length on
bsired, release the mechanism fixing
mp and determine the length of the
ents after untwisting and under the
Note the change in length and speeify

increase or decllease in length.

10.5.6 Repeat

the procedure until the required

number n of spgcimens has been tested (see 8.3).

10.5.7 |If itis d
the single and
shall be cut free
the component

esired to determine the final twist in
folded yarn components, all strands
from the ofigihal specimen except for
to be tested. The strands remaining

in the clamps npay be.tested as directed for spun or

single filament

arns.in 10.2 or 10.3.

© |SO
where
t, is average twist, in turns per meter;
/ is the length of the test specimen before
untwisting;
X is the total number of turns observed in
the test specimen.
11.2 Average twist per sample
Calculate the average twist per sample, in.turns per

metre, using the formula

. I
t=—
where
Z, is average twistper sample;

=t is the sdm of the average twist ih all test
specimens;

n issthe number of test specimens.

11.3, “Variation of observations

If\the coefficient of variation and 95 % confi¢lence in-
terval of the twist are desired, they shall be cplculated
by standard statistical methods.

11.4 Change in length on untwisting

If the change in initial length is desired, it|shall be
calculated according to the following formuld, and re-
ported as extension or contraction, as approgriate.

I -1
Al=-""—1%100
lt

where

|Al| is percentage extension if Al is a| positive
value;

11 Calculat

ion of results

11.1 Average twist per specimen

Calculate the a

verage twist per test specimen, in

turns per metre, using the formula

t, ]

_1 000x

|Al|l is percentage contraction if Al is a negative

value;
A is the length of the twisted specimen;
L is the length of the untwisted specimen.

Values calculated for yarns spun from short fibres are
considered too unreliable to be reported.
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11.5 Twist factor («)

If desired, the twist factor can be calculated, as fol-
lows:

_ Py
“"( 7 ooo)

119
ije

ISO 2061:1995(E)

b) for all packages, the average twist (arithmetic

mean) n the \ylarn, in turnc Nnar metrn nr hlrlns nar

urns per metre or turns pet
centimetre;

c) 95 % confidence interval (with appropriate di-
mension);

d) direction of twist, “S” or “Z", in the yarn;

where
is th st f ) e) average change in length, if required, after re-
* Is the twist factor; moval of the twist, in percent (multifilament yarns
t 1s the f\AliQf’ nturns per mnfrn; On'y),
y is the linear density, expressed in tex. f) form of the material sample (yarn-gackage, warps,
fabrics);
NOTE 5 |Twist factor can also be calculated from the
metric coynt: g) sampling scheme used;
1\ 12 . .
o= t(—l—;T) h) number of specimens examined;
where i) average length of the test spec|mens, in milli-
metres;
o is the twist factor;
. o ) pretémsion used;
t is the twist, in turns per metre;
Py is the linear densiIY, expressed in the metric k) COfoIC'ent Of Val'latlon Of tWISt, lf requ'red, |n eaCh
system. yarn, in percent;

12 Expression of results
Report the amount of twist in all yarns as
a) turns|per metre, preferably, or

b) turns|per centimetre.

Compute|and report the amount of twist separately
for all components of folded yarms or cabled yarns.

If desired, report the increaSe or decrease in length
during urtwisting, expressed as a percentage of the
initial length for multifilament, folded or cabled yarns.

13 TeTt report

I} twist factor, if required.

13.2 Folded yarns

a) for each package, the average folding twist, in
turns per metre or turns per centimnetre;

b) for all packages, the average folding twist, in turns
per metre or turns per centimetre;

c) for each package, the average single yarn twist,
in turns per metre or turns per centimetre (spec-
ify, if after processing);

d) for all packages, the average single yarn twist, in
turns per metre or turns per centimetre (specify,
if after processing);

The test report shall state that the tests were per-
formed in accordance with this International Standard
and should indicate which of any alternative or op-
tional requirements have been met. In addition, it shall
give the following information, depending on the type
of yarn.

13.1 Single yarns

a) for each package, the average twist (arithmetic
mean) in the yarn, in turns per metre or turns per
centimetre;

e) direction of each twist, “S” or “Z";

f) average change in length, if required, after re-
moval of each twist, in percent, and items 13.1f)
to 13.1k);

g) twist factor, if required.

13.3 Cabled yarns

a) for each package, the average cable twist, in turns
per metre or turns per centimetre;
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