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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD

ISO 18067:2015(E)

Textiles — Synthetic filament yarns — Determination of
shrinkage in dry-hot air (after treatment)

1 Scope

This International Standard specifies methods for the determination of dry-hot air shrinkage (after

treat
two
resu

In ca|

TIETTt) Of Sy thetic fitament yarns,; Skeim method and single-emd method: Theskeimmett
forms of measurement which are of manual and automatic types. The single-end meth
t by manual measurement.

se of dispute, manual measurement procedure is to be used.

If thiese methods are not applicable, the corresponding test methodsnmay be agre

inter
This
This

ested parties.
International Standard is applicable to synthetic filament yarns oflinear density less tha

[nternational Standard is not applicable to partially oriented¢yarns.

2 Normative references
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following documents, in whole or in part, are aQrmatively referenced in this docunj
pensable for its application. For dated referénces, only the edition cited applies. |
ences, the latest edition of the referenced ddcument (including any amendments) appl

39, Textiles — Standard atmospheres forconditioning and testing

Terms and definition

he purposes of this document, the following terms and definitions apply.

hkage in dry-hot air (after treatment)

pase in length of aspecimen as aresult of thermal treatmentin dry-hot air, expressed as {
original length, Which measured under tension before and after treatment
Principle

rspecific condition, a test specimen is treated in dry-hot air. Shrinkage is calculated as

od provides
od gives the

bd between

n3 000 dtex.

ent and are

For undated

es.

| percentage

variation in

lengt

h ‘measured before and after treatment

5 Apparatus and materials

5.1

Skein winding reel, which meets the following requirements:

a) 1000 * 2,5 mm reel circumference, driven either automatically or manually;

b) atraversing mechanism to avert overlapping when several skeins are wound at the same time;

c) atensioning device to maintain tension within the recommended limits, accurate to within * 10 %;

d) adevice to countreel revolutions, preferably capable to stop winding automatically and warn when
nearing the specified number of reel revolutions;
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e) amechanism to reduce the reel circumference for easy removal of the skein.

5.2 Length-measuring stand, which meets the following requirements:
a) astand for measuring specimen length of least 1 mm gauge length;
b) amillimetre scale to determine specimen length, accurate to within +1 mm;

c) asteel hook oraclamp, where the top of the hook or the lower side of the clamp (where the specimen
hung from) is positioned in line with the zero index of the scale;

d) tensioning urnighfc with hogks or (‘]nmpc for app]ying tensile force tg specimens,—accurate to
within 10 %.
5.3 Automnatic shrinkage tester, which meets the following requirements:

a) automatically applies specified tension, measures specimen length, and calculates the shrinkage
based oph length values;

b) 0,05 mm resolution of length measurement;.

c) aspecirhen holder for suspending specimens more than 600 mm high, which can consistently| hold
2,5 cN load per skein for the duration of the testing procedure with several skeins arranged and
tested ih succession.

NOTE Other mechanical devices may be used for the test provided that equivalent results are obtained.

5.4 Ventilated oven, which meets the following requirements:

a) a holdgr for suspending specimens in the oven” more than 600 mm high during manual
measurgment, with test specimens adequatelySpaced apart so as not to touch each other and the
interior| sides of the oven;

b) at least|600 mm high interior to accommodate the holder in an upright position, with occypied
space npt more than 80 % of the volunie;

c) athermjometer to measure and record the hot air temperature in the vicinity of the specimensg;

d) adequafe ventilation to majrtain oven temperature to an accuracy of =3 °C.

6 Sampling and preparation of the test specimen

6.1 Sampling

Sampling shjall'be performed as follows:

a) inaccordance with the directions given in the material specification;
b) bulk laboratory sample shall be taken on demand;

c¢) number of lot sample and laboratory sample are listed in Table 1.

2 © IS0 2015 - All rights reserved
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Table 1 — Number of lot sample and laboratory sample

Number of Number of Number of Number of Number of
containers in the containers in the containers taken | packages sampled | packages chosen
consignment first selection for consignment from each for laboratory

sample container sample

10 or less all all see note below 20 approx.

11to 20 10 10 2 20

21to 40 20 10 2 20

more than 40 40 20 1 20
NOTE  Take an equal number of packages from container. The number of packages for laboratory sample§hguld be atleast
20. Ifjthe consignment includes less than 20 packages, sample all of them.
6.2 | Preconditioning and conditioning
6.2.1 The standard atmosphere for conditioning and testing shall be as specified in ISO 139.
6.2.1 Whenactual moisture regain exceeds commercial value, the testspecimen shall be prefonditioned.
Specimens should be exposed in standard atmosphere for more than 30’min to reach moisture equilibrium.
6.3 | Preparation of the test specimen
6.3.1 Skein method
6.3.1.1 Turns of reel
Thenumberofturnsneeded to obtain the setliiéar density of the skeinis calculated according tojFormula (1):
T,
n=—* (0
2xT
where
nn  is the number of turns rounded to nearest whole number;
T: isthe setlineardensity of the skein expressed in dtex, listed in Table 2;
T isthe nominal linear density of the specimen expressed in dtex.
Table 2 — Set linear density of skein
Nominal linear density of the specimen Set linear density of the skein
<400 dtex 2500 dtex '
>400 dtex ~ 3000 dtex 10 000 dtex

6.3.1.2 Reeling

Discard yarns on the outer layer of the package. Lead the yarn through the tension device and fix the
end on the clip of the reel. Smoothly reel the skein using uniform tension lower than the specific tension
[calculated as Formula (3)] and reel the specific turns (see 6.3.1.1).

Cut the yarn close to the clip and tie two yarn ends together, without stretching the yarns. Remove the

skei

n from the reel carefully and avoid tangling.

© ISO 2015 - All rights reserved
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The test specimens are conditioned in aloose and tension-free state as specified in 6.2. Itis recommended
that polyester and polypropylene specimens should be conditioned for more than 2 h, while polyamide
specimens for at least 3 h.

6.3.2 Single-end method
Discard yarns on the outer layer of the package. Cut yarn in a length of 60 cm-70 cm from the package.

The test specimens are conditioned in aloose and tension-free state as specified in 6.2. Itis recommended
that polyester and polypropylene specimens should be conditioned for more than 2 h, while polyamide
specimens for at least 3 h.

6.4 Number of specimens

For bulk labpratory samples, the minimum number of specimens shall be two from each’package and a
total of 10 ffom one lot.

For batch ldboratory samples, prepare one specimen from each package and not less than 20 total.

In case of arpitration, prepare three specimens from each package and not more'than 60 total.

7 Testing conditions

7.1 Dry-hot air treatment conditions

Dry-hot air [treatment conditions vary for different kinds of(yarns. Recommended temperaturg and
treatment duration are listed in Table 3.

For yarns n¢t mentioned in Table 3, temperature and tieatment time will be determined as agreed.

Table 3 — Hot air temperatureé and thermal treatment time

Shape of the yarns Type of the yatns Hot air temperature Thermal treatment fime
(°C) (min)
polyester, polyamide 66 190 + 3 15+1
Multifilament polyamide.6 170 £ 3 15+1
polypropylene 110+ 3 15+1
polyester 180 +3 15+1
polyamide 66 180 3 101
Monofilament
polyamide 6 1503 10+1
polypropylene 110+ 3 15+1

7.2 Tenstorrforthetestspecimen
Calculate the tension in skein method according to Formula (2):

F=PxT, (2)

where
F  isthe tension expressed in cN;
P isthe tension per unit linear density expressed in cN/dtex;

T; isthe setlinear density of the skein expressed in dtex.

4 © IS0 2015 - All rights reserved
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Calculate the tension in single-end method according to Formula (3):

F=PxT

where

F  isthe tension expressed in cN;

P isthe tension per unit linear density expressed in cN/dtex;

T isthe nominal linear density of the yarn expressed in dtex.

3

Tens

— non-texture yarns: (0,05 + 0,01) cN/dex;

— 1

For t

7.3

Test
spec

Itisi
h, wh

8
8.1

8.1.1

Hang
placd

Care

tension shall be reachéd slowly to prevent any over-tensioning.

Main
Rem

Reps¢

Testing procedure

on per unit linear density is intended to be:

extured yarns: (0,20 = 0,04) cN/dtex.

hose filament yarns not applicable, tension will be determined as agreed.

Equilibrium time for test specimen after thermal treatment

specimens should reach moisture equilibrium after thermal treatment in standard
fied in 6.2.2.

ecommended that polyester and polypropylene spe¢imens should be conditioned for
lile polyamide specimens for at least 3 h.

Skein method A (Manual measurement)

Measuring the initial length of the test specimens

one conditioned skein from the hook at the top of the length-measuring stand (5.2), w
d at the hook.

fully add sufficient'weight on the bottom of the skein, to produce the tension calculate

tain the tension for (30 £ 3) s and measure the straightened length (Lo) to an accuracy
pve weight'and skein after measurement. Take the skein and suspend it from a holder in tH

atabove procedures in sequence, till all skeins have been tested.

atmosphere

more than 2

ith the knot

1 in 7.2. This

of 1 mm.

eoven (5.4).

8.1.2 Thermal treatment of the test specimens

Preheat the oven (5.4) to the specified temperature according to Table 3 in 7.1 and keep temperature steady.
Place the holder into the oven quickly (within 5 s or less), to minimize the temperature decrease in the oven.

When the oven reaches the specified temperature, begin measuring treatment time as specified in 7.1.

8.1.3 Equilibrium after thermal treatment

After treatment, carefully take out the holder with skeins. Condition the skeins as specified in 7.3, with
skeins in loose and tension-free state.
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8.1.4 Measuring the length of the test specimens after treatment

Follow procedures in 8.1.1 and measure the straightened length (Ls) to an accuracy of 1 mm.

8.2 Skein method B (Automatic measurement)

8.2.1 Measuring the initial length of the test specimens

Hang the conditioned skeins sequentially from the hook at the top of the specimen holder (5.3), with
knots placed at the hook.

Applya 2,5
Place the sp

After autom|
(Lo) of a ske

Repeat auto
have been t¢

8.2.2 Thermal treatment of the test specimens

Following tH

the oven angl conduct thermal treatment.

8.2.3 Equilibrium after thermal treatment

Following tH
to each skei

8.2.4 Mes

Following tH
length (Lg) d

8.3 Singl

8.3.1 Mes

Hang the co
(5.2). Carefy
This tension

CN load to the bottom of each skein to avoid entanglement and hold skein downwards.
ecimen holder into the automatic shrinkage tester (5.3) and set tension as calculated i

ptically applying and maintaining the tension for (30 * 3) s, measure the straightened lg
n to an accuracy of 0,1 mm.

Lloading and auto-measuring procedure in sequence, until all skeins@nythe specimen h
sted.

e proceduresin 8.1.2, place the specimen holder with a.2,5 cN load applied to each skeir

e procedures in 8.1.3, condition the skeins pi‘the specimen holder with a 2,5 cN load ap
.

suring the length of the test specimens after treatment

eproceduresin8.2.1, place the specimen holder into the tester and measure the straight
f each skein to an accuracyef0,1 mm.

b-end method

suring the initiallength of the test specimens

hditioned single yarn sequentially from the clamp at the top of the length-measuring §
lly add sufficient weight on the bottom of the yarn, to produce the tension calculated i
shall-be reached slowly to prevent any over-tensioning. Maintain the tension for (30 4

Mark yarn gt ‘the zero index and at the 50 cm index of the scale. Measure the distance between thg

=

ngth

blder

1 into

plied

ened

tand
n72.
3)s.

two

marks to get the straightened length (Lg) to an accuracy of 1 mm.

Remove weight and single yarn after measurement. Suspend the single yarn from the holder (5.4), with
the middle part placed at the hook.

Repeat loading and measuring procedure in sequence, until all the single yarns have been tested.

8.3.2 The

rmal treatment of the test specimens

Follow the procedures in 8.1.2 to conduct thermal treatment.

8.3.3 Equ

ilibrium after thermal treatment

Follow the procedures in 8.1.3 to condition the treated skeins.

6
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8.3.4 Measuring the length of the test specimens after treatment

Follow the procedures in 8.3.1 to measure the distance between the two marks made before thermal
treatment, which is the straightened length (Lg), to an accuracy of 1 mm.

9 Calculation and expression of results

9.1

Calculation

The shrinkage in dry-hot air (HAS) is calculated according to Formula (4):

where

The

decignal place.

9.2
See

10
The {

a) areference to this International Standard, i.e. [SO 18067;

b) 4ll details necessary for'the identification of the sample tested (including method of }
if applicable);

c) {estconditionsftéemperature, treatment time, and tension);

d) 1

e) 1
{

HAS =

HAS is the shrinkage in dry-hot air expressed in %;
1o  isthe length of the test specimen before treatment expressedin mm;

Ls is the length of the test specimen after treatment expressed in mm.

LO _Ls

x100
0

result is expressed as an arithmetic mean value of all<th€ test specimens, accurate

Precision

\nnex A.

[est report

est report shall include the following information:

est method selected and parameters set (including loading speed of automatic shrink4

est results (length of the test specimen before treatment, length of the test spe
reatnient, shrinkage in dry-hot air, and arithmetic mean value of all the test specimen

(4)

to the first

breparation,

ge tester);

cimen after

5);

f)

Ty deviation, by agreemrent or othrerwise, i the procedure specified;

g) any unusual phenomenon observed.
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