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Textiles — Yarn from packages — Determination of
linear density (mass per unit length) by the skein

method

1 Scope

This Inte
determin
in packa
may be

dard".

It includ
ferent m
4.1 and
give the
dure use€
results.

While th
nation of
desirable
strength
a case,

used, th

rnational Standard specifies a method for the
ation of the linear density of all types of yarn
ge form, with the exception of any yarn that
the subject of a separate International Stan-

bs seven optional procedures based on dif-
ethods of conditioning and preparation (see
4.2). Since the different procedures doxnot
same values, it is essential that the-proce-
1 is agreed by all parties interested-in.the test

s method is designed solely for the determi-
mass per unit length of 'yarn, it is frequently
to combine this determination with tests for
and/or tests for commercial mass. If, in such
kein lengths other’ than those specified are
e length used~and any special corrections

based of it, are subject to agreement between the

intereste

d parties:

This metrod Is applicable to

centinewtons, persunit linear density
increases from 0,5.t0 1,0. Such yarng
under special conhditions if they are ac
parties intergSted in the test results.

The method is not applicable to yarng
density greater than 2 000 tex. For s
skeéin lengths and special conditions
be adopted by agreement of the inter

2 Normative references

The following standards contain pr

of yarn, in tex,
may be tested
epted by all the

having a linear
ch yarns, other
of reeling may
ested parties.

bvisions which,

through reference in this text, consfitute provisions

of this International Standard. At th
lication, the editions indicated were
dards are subject to revision, 3
agreements based on this Internation
encouraged to investigate the possih
the most recent editions of the star

e time of pub-
valid. All stan-
nd parties to
al Standard are
ility of applying
dards indicated

below. Members of I[EC and ISO maintain registers

of currently valid International Standar

ISO 139:1973, Textiles — Standard 3

ds.

tmospheres for

a) single yarns (spun, monofilament or multifila-
ment);

b) folde

d (plied) yarns;

c) cabled yarns.

[t is not
which st

applicable, except by agreement, to yarns
retch more than 0,5 % when the tension, in

aofitl ; o 4 $i
CUNIUrtaurimTy driud tCo Uiy,

ISO 1139:1973, Textiles — Designation of yarns.

ISO 1144:1973, Textiles — Universal
ignating linear density (Tex System).

ISO 1833:1977 and

system for des-

ISO 1833:1977/Amd.1:1980,

Textiles — Binary fibre mixtures — Quantitative

chemical analysis.

1) See also SO 1889:1987, Textile glass — Continuous filament yarns, staple fibre yarns, textured yarns and rovings (pack-
ages) — Determination of linear density and ISO 10120:1991, Carbon fibre — Determination of linear density, which were

prepared specially for the needs of textile glass technologies.
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3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 linear density: Mass per unit length of a yarn.
It is expressed in tex or its multiples or submultiples.
[see ISO 1139:1973 and ISO 1144:1973.]

3.2 commercial moisture regain: Arbitrary value
formally adopted as the moisture regain to be used

© ISO

(2)  Amount of dry substance calculated from inde-
pendent determination of moisture content, for ex-
ample, distillation with an immiscible solvent or
titration with Karl Fischer reagent (see also 3.7).

3.7 oven-dry mass: Constant mass of a specimen
obtained by drying in an oven under prescribed con-
ditions of temperature and humidity.

NOTE 1 Conditions most frequently used are a tempera-
ture of 105 °C + 3 °C and an air supply having a relative

humidity of 65 % at 20 °C_ under which conditions the

with the oven-dify mass when calculating
a) the linear dgnsity,
or

b) the commerial or legal mass of a shipment or lot
(consignmerft) of any specific textile material.

3.3 commercial allowance: Arbitrary value equiv-
alent to the comhmercial moisture regain plus an ap-
proved allowancg for finish, formally adopted for use
with the oven-diy mass when calculating

a) the linear density,
or

b) the commeicial or legal mass of a shipment or
delivery of ahy specific textile material.

3.4 moisture equilibrium: Condition reached ‘by a

sample at a clos
humidity when
amount of md
desorbed, as ing
no trend and be

ely defined temperature apdirelative

the net difference betweéen the
isture absorbed and~the amount
icated by a changelin~mass, shows
omes insignificant:

3.5 moisture pquilibrium-for testing: A textile
material is in mpisture equilibrium with the ambient
atmosphere wf:[n it does not exchange water with

this atmosphere} its\mass then remains constant as
long as the expefriment is carried out in an unchanged

specimens will not be moisture-free.

3.8 vyarn package: Length or lengths “of ylarn in a
form suitable for use, handling, stering or ghipping.
Packages may be unsupported, Such as ballg, skeins
or cakes, or supported, such.as bobbins, copg, cones,
pirns, spools, tubes or beams-

3.9 test skein; lea skein; numbering skeip: Small
skein which has algrescribed length of yarn and is
used in this International Standard for the determi-
nation of linear.density or breaking load, or bgth.

4 Principle

Theolinear density is calculated from the lerjgth and
mass of suitable specimens. Specimens of [suitable
length are prepared by reeling test skeins [for yarn
numbering under specified conditions from pamples
that have been adequately conditioned after|suitable
preconditioning in skein form. In practice, the mass
of the skeins is determined under various copditions,
as noted in 4.1.1 to 4.1.3 and 4.2.1 to 4.2.4.

Any one of the options given in 4.1 and 4.2|may be
used if mutually agreed.

4.1 Unscoured yarn

4.1.1 Option 1: mass of the conditioned |yarn at
equilibrium with the standard atmosphere fof testing
(see 11.3.1)

atmosphere. For test purposes, moisture equilibrium
is reached by absorption starting from a relatively low
moisture content. Moisture equilibrium for testing is
considered as having been reached when the rate of
increase in mass of a sample or specimen due to
moisture uptake does not exceed that prescribed for
the material being tested (see ISO 139).

3.6 moisture-free mass

(1) Constant mass of a specimen obtained by drying
material at a temperature of 105 °C + 3 °C in a cur-
rent of dry air.

4.1.2 Option 2: mass of the oven-dry yarn (see
11.3.2).

4.1.3 Option 3: mass of the oven-dry yarn plus the
commercial moisture regain (see 11.3.3).

4.2 Scoured yarn

4.2.1 Option 4. mass of the scoured yarn at equi-
librium with the standard atmosphere for testing (see
11.4.2).
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4.2.2 Option 5: mass of the scoured oven-dry yarn
4.3).

4.2.3 Option 6: mass of the scoured oven-dry yarn,
plus the commercial moisture regain (see 11.4.4).

4.2.4 Option 7: mass of the scoured oven-dry yarn,

ISO 2060:1994(E)

suppling predried air to the oven. However, results of equal
nrapicinn [(hiit A+ anrm~owar hat lavaine lavalea ~f abec oo
MITLIoIVIT (DUl al Sullicvviiat 1ovver 1eveis 01 ooSeived
moisture content) may be obtained by supplying upper lim-
its of temperature and humidity.

5.3 Balance, having an appropriate capacity and a
sensitivity equal to 1 part in 1,000 of the mass of the
skein or skeins to be weighed. (These tolerances ap-

ply to the balance used, whether or not it is combined
with the oven.)

NOTE 2  The use of Option 1, 3 or 7 is recommended.

5 Apparatus

5.1 Bedl having a perimeter such that the required
length of yarn is given by a whole number of rev-

olutions, [and with a traversing device that will avoid

bunching| of the yarn during

g.
1,000 m | 2,5 mm is recommended.
The reel ghall be either

a) fitted| with a positive feed system at a controlled
tensipn of 0,5 + 0,1 cN/tex, or

b) fitted| with an adjustable tension device. In this
case,| the length of the skein may be checked by
somgq suitable means (see annex A).

Variationg in the specified length of the perimeter
shall be gmall enough that skeins prepared on the reel
conform With the specifications given in annexCA.

NOTE 3 | Existing reels with perimeters other'than 1 m
may be uged if mutually agreed by the interested parties.

5.2 Ventilated drying oven._in”which the yarn
specimer]s are exposed at ajtemperature maintained
at 105 °C] + 3 °C. The spegimens shall not be subject
to direct |radiation from<the”heating units. The oven
shall be $upplied with\@-current of predried air (less
than 0,01 g of waterper 1 000 I) at such a rate that
the volume of air-n*the oven will be renewed at least
once evefy 4 min. Alternatively, by agreement of all
interested parties, the oven may be supplied with air

SA—Auxitiaryequipment-suitedtothe samples and

procedures to be used, including eenventional sample
supports, weighing bottles with/igrolnd glass stop-
pers, tared wire gauze ~weighing baskets of
noncorrodible metal, etc.

5.5 Facilities for sCouring or extragting samples,
if required (see angéx C).

6 Standard atmospheres

The atmospheres for preconditioning, conditioning
and%esting shall be as specified in ISQ 139.

NOTE 5  Air at 20 °C and 65 % R.H. hap a water vapour
pressure of 1 515 Pa and when heated to 47 °C + 3 °C will
produce an atmosphere having a relafive humidity of
12,3 % to 16,7 %. Air at the maximum limit of 22 °C and
67 % R.H. has a water vapour pressure off 1 770 Pa which,
heated to 44 °C to 50 °C, results in humidjties in the range
of 14,3 % to 19,4 %. Any departure from the standard pre-
conditioning atmosphere should be agreed by the interested
parties and the temperature and humidity Jsed stated in the
test report.

7 Sampling

7.1 Sampling shall be carried out in|one of the fol-
lowing ways:

a) according to directions, if any, giyen in the ma-
terial specification;

B

at any speTIiedtemperature and Tefative harmidity
(R.H.). The oven shall be designed to facilitate the free
passage of air through the specimens. The oven may
be provided with facilities for cutting off the air current
and weighing the specimens without their removal
from the oven.

NOTE 4 Air under standard temperature conditions
(65 % R.H. at 20 °C) has a moisture vapour pressure of
1 515 Pa. If the temperature of this air is raised to 105 °C,
the air will have a relative humidity of 1,25 %. Under these
conditions, samples of textiles with a high moisture regain,
such as regenerated cellulose or wool, may retain up to
0,5 % moisture. Accurate results can be secured only by

br—eaceofreing-toprocedures—approved by 1SO for tex-
tile products, if directions on sampling are not in-
cluded in the material specification;

¢} according to the method given in annex B.

7.2 The bulk sample shall be taken in such a manner
that it is representative of the lot (consignment) to be
tested (see annex B).

7.3 One laboratory sample skein shall be reeled
from each laboratory sample package. The skeins
shall be long enough to provide yarn for all tests re-
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quired. In reeling the skeins, the yarn shall be taken
from the end of the package if this is the normal
method of use; otherwise the yarn shall be taken from
the side of the package. The few metres of yarns at
the beginning and end of the package shall be dis-

carded in order

to avoid damaged sections.

8 Preconditioning and conditioning

Carry out preco
oratory sample

8.1 Preconditi
exposing them
atmosphere for

minimum of 4 h.

Samples shall n
ing. Even thoug
qguently translat
is needed.

8.2 After pre
skeins as spec
equilibrium for
propriate standa
until there is ng
than 0,1 % in
30 min duration

9 Test spec

9.1 Length

9.1.1 Test ske
shall be of the

nditioning and conditioning of the lab-

© ISO

9.1.2 |If it is desired to combine the determination
of linear density as described in this International
Standard with the determination of other properties,
for example skein strength or commercial mass, the
lengths specified in 9.1.1 shall be used as far as
possible. When shorter lengths are required for
strength tests, additional skeins shall be reeled to se-
cure the lengths required in this method; for example,
two 50 m skeins for a required 100 m length. Ad-
ditional skeins of the length specified may be taken
for other purposes as required.

skeins as specified in 8.1 and 8.2.

bn the laboratory sample skeins by
to freely moving air in the specified
preconditioning (see clause 6) for a

ot be oven-dried during precondition-
h the term “preconditioning” is fre-
bd as “predrying”, only partial drying

conditioning the laboratory sample
fied in 8.1, bring them to moisture
festing by exposing them to the ap-
rd atmosphere for testing for 24 h or
progressive change in mass greater
successive exposures of at least
(see also annex D).

imens

ns for measurement of linear density
ollowing:lengths whether the yarn is

single, folded, npultiplied or cabled:

a) 200 m for

9.2 Number

Test the number of specimens required in|the ma-
terial specification when applicable; otherwjse, test
one specimen from each laboratéry sample dkein.

10 Preparation of specimens (test
skeins) for yarncnumbering

10.1 Mount\rthe conditioned laboratory| sample
skeins, prepared as specified in clause 7, on a swift
or other€quipment to facilitate rotation.

10:2 Using a winding tension described in|5.1, pre-
pare a test skein, or skeins, by reeling the |required
number of turns to secure the length needed. When
reeling a skein, traverse the specimen ovef the full
width permitted by the reel to reduce the sjperpos-
ition of the second layers of yarn on the firs{ layer of
the reel. Cut the test skein free from the Igboratory
sample skein, tie the ends of the skein togdther and
cut the loose ends short (less than 2,5 cm). |Remove
the test skein from the reel for weighing.

NOTE 8 In the event of dispute of skein length, a skein
gauge or other mutually agreeable means should be used
(see annex A).

10.3 Repeat the procedure given in 10.2 {o obtain
the required number of skeins.

12,5 tex;

b) 100 m for yarns having a linear density from 12,5

to 100 tex;

c¢) 10 m for yarns having a linear density of more
than 100 tex.

NOTES
6 Tolerances for

7 In the case of

skein lengths are given in annex A.

folded and cabled yarns, the limit stated

applies to the linear density of the resultant yarn.

10.4 |If the test skein is to be used for the determi-
nation of yarn strength by either the single-strand or
skein test, collapse one or more arms of the reels
before removing the skein.

11 Procedure and calculations

11.1 Units

For all options, determine the linear density in units
of the Tex System (see ISO 1144). Round off calcu-
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lated values and report them to three significant fig-
ures.

NOTE 9 Factors for converting units of the Tex System
to other units in common use are given in annex E.

11.2 Variability of observations

If desired, calculate the coefficient of variation of the
observed values of linear density by recognized stat-
istical methods but base the calculation on at least 20

ISO 2060:1994(E)

11.3.2.2 Dry the skein to constant mass, which shall
be considered as attained when no progressive
change in mass greater than 0,1 % occurs in succes-
sive weighings spaced by a drying period of

a) at least 20 min if the specimen has not been re-

moved from the oven,

or

b) atleast 40 min if the specimen has been removed

and coolad forwwaiahina outcida +
G e WG g—-o-ESHae—

e oven.

specimems—Rourdingof-themearvattes-shat-be—re
ported, faking into account the accuracy of the indi-
vidual lepgth and mass measurements.

NOTE 10| The coefficient of variation of linear density of
a yarn degreases as skein length increases. The coefficients
of variatign calculated according to this method will accord-
ingly be gomparable only to other coefficients of variation
calculated from the specified skein lengths.

11.3 Unscoured specimens

11.3.1 Pption 1: mass of conditioned yarn at equi-
librium With the standard atmosphere for testing (see
4.1.1).

11.3.1.1| Weigh each conditioned test skein (see
clause 9 on a suitable balance (5.3), in grams, in the
approprigte standard atmosphere for testing “see
clause 6). (See note 11.)

11.3.1.2| Calculate the linear density Tt expressed
in tex, flom the mass and length of«the conditioned

11.3.2.3 Obtain the mass, in,grams,
specimen to the precision~tequired
with 11.3.2.3.1 or 11.3.2.32.

11.3.2.3.1 If the sspecimen is to be
oven, stop the airflow through the
the specimen (see note 11).

11.3.2.3.2 VIf the specimen is not tg
the oven, transfer the basket with th
suitable tared weighing can or bottle
taifer immediately and place it in a dg
While the specimen is cooling, period
container cover momentarily to perm
air pressure, re-cover tightly and w
(see note 11).

11.3.2.4 Calculate the linear density
in tex, of the oven-dry yarn according

of the oven-dry
in accordance

weighed in the
bven and weigh

be weighed in
b specimen to a
Close the con-
siccator to cool.
cally loosen the
t equalization of
igh when cool

Ttoq expressed
to the equation:

he oven-dry test

f the test speci-

) . ) 3
skein acgording to the equation: Tt . — Mog x 10
3 od L
N L 10
T L where
where myq IS the mass, in grams, of t
_ _ » specimen;
m is thedmass, in grams, of the conditioned
test'skein; L is the length, in metres, o
' _ _ men.
L is the length, in metres, of the numbering
Skem: "
11.3.3 Option 3: mass of the oven-dry yarn plus
NOTE 11 In cases where information on the variation in commercial moisture regain (see 4.1.3).

linear density is not wanted and only an average value is
desired, groups of two or more skeins may be weighed at
one time.

11.3.2 Option 2: mass of oven-dry yarn (see 4.1.2).

11.3.2.1 Place the conditioned specimen (see
clause 10) in the oven (5.2) maintained at
105 °C + 3 °C. Arrange the specimen in a wire basket
or other comparable container (see 5.4) to permit free
access of air to the specimen in the oven.

11.3.3.1 Dry and weigh the test skeins as directed

for Option 2 in 11.3.2.1 to 11.3.2.3.

11.3.3.2 Calculate the linear density

of the yarn Ttp,,

expressed in tex, according to the equation:

_ Tty(100 + R)

T = 100

where
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R is the
cent,
Ttog
11.3.3.3

types that have

(E)

commercial moisture regain, in per-
for the fibre being tested;

is as defined in 11.3.2.4.

If the sample comprises two or more fibre

different commercial moisture re-

gains, calculate the commercial moisture regain from
the proportions of the different fibres that are known
or determined from analysis (see ISO 1833) to be
present in the yarn, as follows:

© ISO

11.4.2.1 After the scouring operation is complete,
allow the test skeins for yarn numbering to dry in the
ambient atmosphere, precondition them as described
in 8.1 and bring them to equilibrium for testing in the
appropriate standard atmosphere for testing as de-
scribed in 8.2.

11.4.2.2 Weigh the conditioned test skeins as di-
rected in 11.3.1.1 and calculate the linear density as
directed in 11.3.1.2.

R =
100
where

R is the total commercial moisture re-
dain, expressed as a percentage
ased on dry mass, of a yarn com-
grised of fibres A, B, etc.;

Py, Pg, ... gre the respective percentages of fi-
Qres A, B, etc. comprising the yarn;

Ry, Rz, ... dre  the respective commercial
moisture regains, expressed as per-
dentages, of fibres A, B, etc. com-
grising the yarn.

For example, if
acetate staple W
6,5 %, and 80 %

a yarn contains 20 % of secondary
ith a commercial moisture regain of
of wool with a commercial moisture

regain of 15 %, the total commercial moisture regain

will be:

(0,20 x 6,5 %) + (0,80 x 15 %) =

TT:2:3~ Option 5. mass of scoured oven-firy yarn
(see 4.2.2).

11.4.3.1 Dry and weigh the scoured-test skeins as
directed for Option 2 in 11.3.2.10X11.3.2.3.

11.4.3.2 Calculate the linear density of the pven-dry
yarn as directed for Option-2 in 11.3.2.4.

11.4.4 Option 6; mass of the scoured ovenqdry yarn
plus the commergial moisture regain (see 4.2[3).

11.4.41 Dryand weigh the scoured test skeins as
directed for Option 2 in 11.3.2.1 to 11.3.2.3.

11,4:4.2 Calculate the linear density as dirgcted for
Option 3in 11.3.3.2 to 11.3.3.4.

11.45 Option 7: mass of the scoured oven{dry yarn
plus the commercial allowance (see 4.2.4).

11.4.5.1 Dry and weigh the scoured test skeins as
directed for Option 2 in 11.3.2.1 to 11.3.2.3.

11.45.2 Calculate the linear density Tt,,,, expressed

1.3%+12,0% =133 % . . i
in tex, of scoured oven-dry yarn with commercial al-
. lowance using the equation
11.3.3.4 If the ppecimen includes one or more fibre
types for which|no commeteial moisture regain has Ttey = Ttoq(100 + K)
been establishefl, a suitable value must be agreed s 100
upon by the intefested-parties.
B Y . where
K 15— the—Tommerciatattowance, i percent,

11.4 Scoured specimens

11.4.1 Preparation

The test skeins shall be subjected to a boil-off or ex-
traction procedure agreed to by the interested parties.
A suggested procedure for boiling off test skeins is
given in annex B.

11.4.2 Option 4: mass of the scoured yarn at equi-
librium with the standard atmosphere for testing (see

4.2.7).

for the fibre being tested;

Ttog is as defined in 11.3.2.4.

11.4.5.3 If the test skein comprises two or more fi-
bre types that have different commercial allowances,
calculate the overall factor from the proportions of the
different fibres that are known, or determined from
analysis (see ISO 1833), to be present in the yarn as
follows:

(Pa x Kp) + (Pg x Kg) + ...

k= 100
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where a) the number and year of publication of this Inter-
_ _ national Standard, i.e. ISO 2060:1994;
K is the overall commercial allowance,
expressed as a percentage based on b) sufficient information for complete identification
dry mass, of a yarn comprised of fi- of the sample tested:;
bres A, B, etc.;

) ) c) the mean linear density in units of the Tex Sys-
P,, Pg, ... are the respective percentages of fi- .
A I'B tem;

bres A, B, etc. comprising the yarn;

. . d) the i ;
Ky, Kg, ... are the respective commercial allow- ) number of test specimens;

ances, expressed as pe_rcentages, of e) the length of varn in each test skein;

fiores 7, W 5 ;

f) the coefficient of variation of.the |inear density, if
determined;

For example, if a yarn contains 20 % of secondary
acetate qtaple with a commercial allowance of 9,0 %
and 80 % of viscose with a commercial allowance of

i . the option ifyi i
13 %, the overall commercial allowance will be 9 P used, epecifying the commercial

moisture regain or' commercial dllowance used,

(0,20 x 9,0 %) + (0,80 x 13 %) = where applicable;
1,8% +10,4 % =12,2 % h) the sampling'scheme employed;
11.4.5.4 | If the test skein includes one or more fibre i) the temperature and relative humidity of the air
types fof which no commercial allowance has been supplied to the drying oven;
establishpd, a suitable value must be agreed upon the
interestel parties. ) »any deviation, by agreement or gtherwise, from

the procedure specified.
12 Tepst report

The test [eport shall contain the following information:
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Annex A
(normative)

Means of checking the length of the skein by skein gauges

A.1 Apparatus

attached to the lever arm or by an index lin

ad-af -tk lan
T OT i 1oveT artiir

© 1SO

e on the

The skein gaugde for checking the length of a test

skein under the

sists of two ro
ameter and b5 ¢
vertical plane.

frame of the in

prescribed conditions of loading con-
ind metal pegs of about 1,25 cm di-
M to 6 cm long, located in the same
Dne of the pegs is fixed to the rigid
strument and the other is carried on

the lever of a §mple loading system, the fulcrum of
which is a lowriction bearing, which is also carried
on the frame. At least one of the pegs shall be free

to rotate about

A.2 Proced

ts axis.

ure

Taking care to gvoid bunching, place the skein around
the two pegs gnd apply the appropriate loading, for
example by harlging a weight-piece on the lever arm

or by moving a

sliding weight-piece along the lever

arm. The girth ¢f the skein is indicated on a scale at-

tached to the f

rame of the instrument, by a pointef

The distance D between the axes of theped
the indicator registers on the scale theactud
the reel, is given by the equation

where
L is the actual girth of the reel;
d is<the diameter of the pegs.

Measurecthe skein length under a load per e
to 0,56N + 0,1 cN per unit of nominal ya
density, expressed in tex.

A.3 Requirement

Skeins whose lengths fall outside the
+ 0,2 % of the length of yarn expected from
of the reel shall be rejected.

s, when
| girth of

nd equal
rn linear

imits  of
one turn
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Procedure for sampling

B.1 Bulk sample (number of cases from a

calculated according to accepted stat

H _far amv rascan 4 1o tenmrontiaa] 4o 4
T ToT oty ToaoUT, 10 o oo Ctrear—to—ty

istical methods.
st the indicated

shipmet, Tot or consignment)
Take a Iulk sample of one or more cases as rep-

resentative of the lot to be tested, according to
table B.1

Table B.1 — Bulk sample

N f s in Bulk sample —
uh. er o t cla ste Minimum number of
shi m'en < 10 t° r cases to be selected at
consignmen random
<3 1
41010 2
11 to0 30 3
31to 75 4
> 76 5

If any of the selected cases are damaged or damp,
they shall be replaced and this fact recorded on the
test repqrt (see clause 12).

B.2 Number of packages in the
laboratory sample

B.2.1 The number of packages to be taken depends
on the desired>precision and probability level of the
test resllts. \f' these are not given in the material

number of packages, it will be necess
specified precision, or probabilityleve

B.2.2 In the absence .dfmaterial

agreement, choose a nUmber of pacK
give a precision (maximum permissi
mean) of + 3 % at”a probability levd
number of packages can be calculat
where V is¢the” coefficient of variati
density values obtained from individy
obtaininglan estimate of V, the linear
each. package must be based on the
strand as will be used in normal testin
of V should preferably be based on

with similar materials.

B.2.3 If Vis not known, test at leas
of multifilament yarns and 10 package

B.2.4 In the absence of material sp
the required number of yarn package
sample, taking as nearly as possible th
of packages from each case. Take p
dom from the top, middle and botto
cases and from the middle and the sid
Take, as nearly as possible, the s3
specimens from each package of the
ple.

NOTE 12 It is assumed in this method
be made per package. Because of diff
density from package to package which ar

ary to revise the
, Oor both.

specification or
ages which will
ble error of the
| of 95 %. This
ed as 0,43 V2
bn of the linear
al packages. In
lensity value for
same length of
g. The estimate
ong experience

t four packages
s of spun yarns.

ecification, take
s from the bulk
e same number
ackages at ran-
m layers in the
es of the layers.
me number of
laboratory sam-

that one test will
erences in linear
e usually present,

specificatior,—they shall be agreed upon by all inter-
ested parties and the required number of specimens

NoO great INcrease In precision can be o
more than one skein from each package.

btained by taking
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Annex C
(informative)

Suggested method for scouring yarn to remove finishing materials

C.1 Principle

C.2.8 Weighing can or bottle.

Skeins shall be|boiled off (scoured) under conditions
designed to remove all oil, finish or other material that
will normally b¢ removed during wet processing of
fabric made fr¢gm the yarn. This condition is con-
sidered reacheq when an extract of the yarn, using a
suitable finish |solvent or solvents that are non-
swelling for thelfibre being tested, shows the residual
finish to be lesq than 0,1 %.

C.2 Reagents and apparatus

The following re¢agents and apparatus are required to
boil off the nunibering skeins:

C.2.1 Neutral soap or detergent.

C.2.2 Soft water, distilled water or

demineralized water.

C.2.3 Kettle, pf corrosion-resistant material such-as
Monel alloy, alyminium, stainless steel or enamelled
steel, heated by a closed steam coil or jacket, by gas
or by electricity| equipped with a drain and’a soft wa-
ter supply and designed to permit rinsing by overflow.

NOTE 13 In plgce of the kettle,~a“household-type auto-
matic washing miachine, or small non-corrodible container
such as a glass ¢r stainless steel beaker, may be substi-
tuted.

C.2.4 Roller wringer or centrifugal extractor.

Either a weighing can with a tight-fitting:|lid or a
weighing bottle with a ground-glass stopper| of suffi-
cient size to hold the bag and numbering skeih, should
be used if weighings are made outside the dven.

C.3 Procedure

Place one or more testiskeins prepared accprding to
clause 10 in a bag (€.2.5), the oven-dry |mass of
which is known<{Immerse the bag with its|skein or
skeins in the kettle (C.2.3), which shall contain at least
25 ml of watéer per gram of the skeins being boiled
off, and which should contain 0,5 g of neutral soap
per littg 'or an equivalent amount of other detergent
(C.2:1). Hold the kettle at the boil with agitation for
304min. After the boil-off, rinse by overflowjing with
water (C.2.2) at 75 °C + 3 °C, until all surfafe scum
has been removed.

If boiling is known to be detrimental to the fire under
test, the temperature shall be agreed betwekn all in-
terested parties.

Drain off the excess liquid, wring dry and tHen rinse
thoroughly by agitating for 10 min with soft water at
75 °C £ 3 °C. Repeat the wringing and rinsihg oper-
ations for 10 min at 75 °C 4+ 3 °C. Then repeat the
wringing and rinsing operations for 10 min With soft
water at room temperature. Give the skeing a final
wringing.

For Option 4, air-dry the skeins and procedqd as di-
rected in 11.4.2. For Options 5, 6 and 7, placd the bag

C.2.5 Bags, of bleached desized nylon, polyester
or other material, which have been previously boiled
off and which have a known oven-dry mass. The size
of each bag shall be such as to permit the numbering
skeins to form a loose porous mass within it, and to
permit free access of the boil-off solution to the
skeins.

C.2.6 Drying oven (see 5.2).

C.2.7 Analytical balance (see 5.3).
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and the contained skein or skeins in the drying oven
(C.2.6) and dry them at 105 °C + 3 °C. For Option 5,
proceed as directed in 11.4.3; for Option 6, as di-
rected in 11.4.4; and for Option 7, proceed as directed
in 11.4.5.

C.4 Checking of the boil-off

Test the efficiency of the boil-off by extracting some
boiled-off dried yarn with a solvent that does not dis-
solve the fibre being tested. If the amount of
extractable matter obtained exceeds 0,1 % (m/m), the
efficiency of the boil-off must be improved by using
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