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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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Introduction

The methods specified in this document provide standardized domestic laundering procedures for
use prior to assessing the likely flammability behaviour of textile materials. The methods are based on
IS0 6330:2012 but incorporate several additional features which ensure that certain critical parameters
are more closely controlled. Alternative procedures for commercial laundering prior to assessing the
flammability of textile fabrics are given in ISO 10528.

Because of the wide variety of laundering methods used domestically, it is impossible to specify
a standard launderlng procedure Whlch w111 reproduce the effect of launderlng under all possible
conditien hieh+ e ersely affected
by dmestlc laundering under condltlons Wthh are appropriate for the materlal belng laundered Such
adverse effects are not restricted to textiles which have been treated with flame retatdantg.

The flammability of textile materials can be affected by a combination of differenticesults:
— {libre content;

— ¢ffect of mechanical finishing/surface texture changes;

— ghrinkage or growth of the material, causing a change in mass per unit area;

dbrasion of the material, causing a decrease in mass per uditiarea;

— 1emoval of finishes;

— ¢hemical modification of the fibre or finish;

— dleposition of hard-water salts;
— including application of softeners in the rinse cycle;
— 1Inoisture content of the product underflammability evaluation.

The yvarious factors in these test methods are controlled in order to standardize all these dffects as far
as pdssible. The essential feature$specified in the methods are:

a) ater hardness;

A medium water-harduess’ level is specified in order to ensure that any major effects caused by
depdsition or chemical modification are detected. Different procedures for preparing thiq hard water
are given, depending)on the hardness of the initial water supply.

b) degree ofloading and composition of load;

Thesg factors influence the mechanical action of the washing machine and the deposition rgsults.

c) volumes of liquor used for washing and rinsing;

The liquor:fabric ratio affects the mechanical action and the deposition results. In addition, it is
essential to know the volumes of water being used in order to make any necessary adjustments to the
water hardness.

d) type and quantity of detergent;

The use of a standard nonphosphate detergent containing sodium percarbonate and a bleach activator
is recommended because of the increasing use of this type of detergent. The detergent used shall be
agreed between the interested parties. The detergent can affect the chemical modification of a material
or finish by its bleaching action, and also affects the deposition because of the sequestering effect of the
nonphosphate builders included in the formulation.
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e) wash temperatures;

Four standard wash temperatures are specified so that the appropriate temperature for the material
being laundered can be selected.

NOTE

laundering flame-retardant materials at temperatures above 60 °C.

f) degree of agitation;

The combination of hard water and high perborate detergent used in this document is not suitable for

The heating period can vary considerably depending on the inlet water temperature and the heating
capacity of the washing machine. Reduced agitation is used during filling and heating in order to avoid

variations iln mechanical action. Normal agitation is specified for the 12-min washing period for w3

at 50 °C and|

g) rinsing
A standard

of hard-wat
h) washing

The method
the same la
is 60 g per
horizontal d

The mechar
and C) are

this type of]
deposition 1

60 °C, but reduced agitation is used during the washing period for 30 °C and 40 °C'wa
procedure;

insing procedure is specified, as rinsing can have considerable influenceyon the depog
er salts. Fabric softeners added to the rinse are not used in this method!

r machine.

s as presented allow the use of three different types of washing-machine. As far as pos
indering conditions have been specified for each type of'machine. The degree of log
litre of drum volume, and the detergent quantity is 20(g per kilogram of wash load
rum machines (Type A), the liquor:fabric ratio is 5,0:1,0:for washing and 9,0:1,0 for rin

lifferent from those used in the Type A machines. Experience indicates that testing
machine is equally effective in detecting finish removal, although mechanical effect:
esults may be different.
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ical action and the liquor:fabric ratio (20:1) useddn the vertical drum machine (Types B
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Textiles — Domestic laundering procedures for textile
fabrics prior to flammability testing

1

Scope

This document specifies methods for repeated domestic laundering at selected wash temperatures
prioytoassessing ftammmabitity betraviour of textite matertats The washing mmactimesan

specified are based on those given in ISO 6330:2012, but specific requirements are provid
hardness and volumes, detergent type and quantity, machine loading and degree of agitatid

2
The

Normative references

following documents are referred to in the text in such a way that some or all of t

constitutes requirements of this document. For dated references, only’the edition cited
unddted references, the latest edition of the referenced document (in¢luding any amendme

ISO

139, Textiles — Standard atmospheres for conditioning and testing

[SO 6330:2012, Textiles — Domestic washing and drying procedures for textile testing

Terms and definitions

No t¢rms and definitions are listed in this docuniént.

ISO gnd [EC maintain terminological databases for use in standardization at the following z

4.1

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available atthttp://www.electropedia.org/

Apparatus and reagents

betwleen the interested parties.

4.2

Water;having a hardness of 160 mg/1 + 40 mg/1, expressed as calcium carbonate, obt

of three nmiethods:

a)
b)

A

procedures
bd for water
n.

heir content
applies. For
hts) applies.

ddresses:

Washing machine, automatic, of type A, B or C as specified in ISO 6330:2012 and as agreed

hined by one

wisin'e a water supply having an initial hardness within the range 120 mg/1 to 200 mg/l}

using a water supply having an initial hardness greater than 200 mg/l and then diluted by the
procedure given in A.1 with the appropriate amount of water of hardness less than 120 mg/l;

using a water supply having an initial hardness of less than 120 mg/1 and then artificially hardened

by the procedure given in A.2 before addition to the washing machine.

4.3 Ballast, consisting of rectangular pieces in single layers of either woven 100 % bleached cotton or
100 % polyester. Each piece shall measure at least 350 mm x 500 mm and shall be hemmed along the cut
edges to prevent unravelling.

© IS0 2017 - All rights reserved
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4.4 Low-foaming detergent, with perborate.

The detergent used shall be agreed upon between the interested parties.

For example, the ECE or IEC nonphosphate TAED reference detergents as specified in Annex B may be
used. All detergent quantities given in this document are for the complete detergent with perborate.

4.5

being tested.

5 Compesitionofthetoad

The test specimens shall be of sufficient size for subsequent flammability testing. The total dr'y 3

the load sha|
Either:

a) at least

remainder consisting of polyester ballast (4.3)

or
b) when td
half the
6 Prelin

6.1 Drum volume

Ifitis notsp
ignoring any

N

V1 =Ir

where

| ist

roist

The degree

Ttx107°

!

6.2 Testload

1 be as calculated in 6.2.

half the load shall consist of material under test or material of similar fibre typg

sting cotton materials, cotton ballast as specified in 4.3-shall be used to make up at
load.

jinary calculations

ecified, calculate the volume vq, expressed in litres to the nearest litre, of the rotating d
 space occupied by lifters or agitatern using the formula

e depth of drum,in-millimetres;

e radius of dpum, in millimetres.

pfloading shall be (60 + 4) g of load per litre of drum volume Calculate the total dry

Iron or press, capable of being used at a temperature setting appropriate for the material

ss of

, the

least

rum,

mass

Aarnctntha maarnc + 01 lg ofthoatnctlaad o1 thao fora 1o

m1, expressedinkiloss

. 3 4d
T ISTTU g Tartits cotrrcTIcar \,o\. Uy 1SS, o et s Toat uollxs tHe-trermtra

m1 = (0,060 % 0,004) vy

6.3 Detergent quantity

Calculate the mass my, expressed in grams to the nearest 0,5 g, of detergent to be added, using the formula

my=(1,2+0,06) vq

© ISO 2017 - All rights reserved
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6.4 Low dip level

Determine the volume of water vy, expressed in litres to the nearest 0,5 1, required to fill the Type A
machine to the low dip level (L) with no load present and with a stationary drum, using the formula

vy = (0,30 +0,02) vy

6.5 High dip level

Determine the volume of water v3, expressed in litres to the nearest 0,5 |, required to fill the machine to

h | P R | A AAY 2=l 1 pa | 4 pa | ad=l dende | H ad=L 41 £ 1
t el ISITUIp I1ICVET (11T ) WILIT'TIU TUAU PTTOSTIIU AU WILID d STAdtIUIIAT y Ul Ulll, USIIlg TILIITT tIIT TUT muia

for Type A machines: v3=(0,54 +0,04) vq
or
for Type B and Type C machines:  v3=(1,20 £ 0,07) v¢

NOTH For some machines, the dip levels are preset. Other machines require the dip levels to He adjusted to
give the required volumes (see Annexes C, D, and E).

7 Washing procedures for Type A machines

7.1 | Load the Type A machine (4.1) with a load of mass'mj as calculated in 6.2 and of the specified
composition (see Clause 5). Start the machine with reduced agitation and fill with cold hard water (4.2)
ata %mperature of (20 + 5) °C to the low dip level (L),"at the time adding the mass my of detergent (4.4)
as calculated in 6.3.

7.2 | Heat the water in the machine with reduced agitation to the appropriate temperature selected
from|Table 1 and as specified in the washing instructions for the material under test. Run the|machine for
(15 4 0,5) min at that temperature withycorresponding agitation as specified in Table 1. Draip.

Table 1 — Washing procedures for horizontal drum machines (Type A)

Wash temperature Agitation Centrifuge
°C min
30+3 Reduced 2+0,5
40+ 3 Reduced 2+0,5
50+3 Normal 5+0,5
60+3 Normal 5+0,5

7.3 LEill the machine with cold hard water (4 2) to the high dip level (H) Run for (3 + 0.b) min, then

drain. Repeat three times to give a total of four rinses in all. Centrifuge for the time specified in Table 1.

7.4 Unless otherwise specified between the interested parties, repeat the washing, rinsing and
centrifuging cycle 11 times, making a total of 12 complete cycles.

If the number of wash cycles specified cannot be completed without interruption, the load may be left
wet for a maximum of 18 h after centrifuging.

7.5 Dry the specimens in accordance with one of the drying procedures given in ISO 6330:2012 and
press them (see 4.5) at a suitable temperature to remove creases.

If, according to the washing instructions, the test material should not be centrifuged or pressed, omit
these stages and indicate this fact in the test report [see 11 f)].

© IS0 2017 - All rights reserved 3


https://standardsiso.com/api/?name=7597d016290b197d42abdf9a430479cb

IS0 12138:2017(E)

8 Washing procedures for Type B machines

8.1 Load the Type B machine (4.1) with a load of mass mj as calculated in 6.2 and of the specified
composition (see Clause 5). Fill with warm hard water (4.2) at the specified washing temperature (see
Table 2 and washing instructions for the material under test) to the high dip level (H), at the same time
adding the mass m; of detergent (4.4) as calculated in 6.3.

Table 2 — Washing procedures for agitator-type machines (Type B)

Wash temperature Agitation Centrifuge
T
303 Reduced Gentle
40+3 Reduced Gentle
50+3 Normal Normal
60+3 Normal Normal

8.2 Startt

he machine with normal agitation. Run the machine for (12 + 0,5Jmin at the temper

and corresppnding agitation specified in Table 2. Drain.

8.3 Allow

the machine to go through its normal rinsing and centrifuging procedure using cold

hture

hard

water (4.2) pnd filling to the high dip level (H). The rinse water temperature and the final centrifiiging
cycle shall bg as specified in Table 2.

8.4 Unles;
centrifuging

otherwise specified between the interested*parties, repeat the washing, rinsing
cycle 11 times, making a total of 12 complete-gycles.

If the numbegr of wash cycles specified cannot be completed without interruption, the load may b

wet for a m4

8.5 Dry th
press them

If according]
these stageg

ximum of 18 h after centrifuging.

e specimens in accordance with.one of the drying procedures given in ISO 6330:201~
see 4.5) at a suitable temperature to remove creases.

to the washing instructions, the test material should not be centrifuged or pressed,
and indicate this factinthe test report [see 11 f)].

9 Washing procedures’for Type C machines

9.1 Load{
composition

he Type{Cymachine (4.1) with a load of mass m1 as calculated in 6.2 and of the spe
(see Clause 5). Fill with warm hard water (4.2) at the specified washing temperature

Table 3 and [washing instructions for the material under test) to the high dip level (H), at the same
adding the mass m; of detergent (4.4) as calculated in 6.3.

and

e left

and

omit

rified
(see
time

Table 3 — Washing procedures for pulsator-type machines (Type C)

Wash temperature Agitation Centrifuge
°C
30+3 Reduced Gentle
40+3 Reduced Gentle
503 Normal Normal
60+3 Normal Normal

9.2 Start the machine with normal agitation. Run the machine for (15 + 0,5) min at the temperature
and corresponding agitation specified in Table 3. Drain.

4
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9.3 Allow the machine to go through its normal rinsing and centrifuging procedure using cold hard
water (4.2) and filling to the high dip level (H). The rinse water temperature and the final centrifuging
cycle shall be as specified in Table 2.

9.4 Unless otherwise specified between the interested parties, repeat the washing, rinsing and
centrifuging cycle 11 times, making a total of 12 complete cycles.

If the number of wash cycles specified cannot be completed without interruption, the load may be left
wet for a maximum of 18 h after centrifuging.

9.5
pres

If ac

Dry the specimens-in accordance with one of the r‘]rying prnr‘nr‘]nrﬂc given in IS0 6330:2012 and

$ them (see 4.5) at a suitable temperature to remove creases.

ording to the washing instructions, the test material should not be centrifugéd-or p

thes¢ stages and indicate this fact in the test report [see 11 f)].

10 Conditioning and testing atmosphere

The

htmospheres used for conditioning textile specimens shall be in“accordance with th

flammability test method. In the absence of such specifications, the@tmospheres used for
textile specimens shall be in accordance with ISO 139.

11 Test report

The
a)
b)
c)
d)
e)
f)
g)

test report shall contain the following informatioh®
teference to this document, i.e. ISO 12138: 2017;

the type of washing machine used and itsS)\drum volume;
the type of detergent used;

tthe washing temperature used;

the drying procedure used;

gny deviation from tHe procedures specified;

dlate of test.

ressed, omit

P respective
fonditioning

© IS0 2017 - All rights reserved
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Annex A
(normative)

Preparation of artificial hard water

A.1 Reducing the hardness of the supply water

Where the
than 200, ad

For every lit]
per litre, wh

p <160

n—

Vy=—/|
* " 16

to obtain (1

A.2 Incre

A.2.1 Whd
less than 12

A.2.2 Prey
water of har

A.2.3 Prey
water of han

A.2.4 For
50 ml of s

y
400 ml of s

A.2.5 The

upply water has an initial hardness n, expressed in milligrams per litre, which is.gr
justit to 160 mg/1 by the following method.

re of water of initial hardness n, add v4 litres of water of hardness p, expressédin millig
ere

160
-p

+ v4) litres of water of hardness 160 mg/I.

tasing the hardness of the supply water:

re the supply water has an initial hardness-n, expressed in milligrams per litre, wh
0, adjust it to 160 mg/1 by the following method.

dness n.

dness n.

bvery litre of artificial hard water required, take 500 ml of supply water of hardness n
ution A (A.2.2) and mix well. Add 50 ml of solution B (A.2.3) and mix well. Add a fu
pply water of-hardness n to make a total volume of 1 1.

artificialhard water is preferably prepared before addition to the washing machine. W

pater

rams

ch is

are solution A containing 43,8 (160 ~#) mg calcium chloride hexahydrate per litre of supply

are solution B containing 33,6 (160 - n) mg sodium hydrogencarbonate per litre of supply

Add
rther

here

it is necessary to add Solutions A and B directly into the washing machine, it is essential to thoroyghly

disperse ea(

h selittion before adding the detergent.
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Annex B
(informative)

Composition of the detergent

As the names and compositions of reference detergents are constantly changing, it is not possible
to specify the use of a fixed detergent. A recommended detergent is the ECE or IEC TAED reference

detel

phosphate-built ECE or IEC reference detergents specified in ISO 6330:2012, Annex\B.
detefgents may be agreed upon between the interested parties.

The

following mass fractions immediately before use:

Spray-dried powder with enzyme prills 770%
Sodifim perborate tetrahydrate 20,0 %
Blea¢h activator, tetraacetylethylenediamine 3,0%
Due fo the variability of the manufacturing process and.toyageing, the composition of the

powder may vary.

A typical composition of the ECE spray-dried powder is:

'gent. This is a zeolite-built detergent, which for these procedures is preferable to the previous

Alternative

TAED reference detergent is supplied as three separate components which are nmjixed in the

spray-dried

Component Nominal composition
(as mass fraction)

Alkylbenzene sulfonate 7,5

C12-1g8 alcohol+ 7 ethylene oxide 4,0

Soap| (65 % C12-18, 35 % C20L22) 2,8

Sodiiim aluminium silicatg(zeolite 4A) 25,0

Sodifim carbonate 10,0

Sodifim salt of-acrylic/maleic acid copolymer 4,0

Sodifim silieate (Si02:Naz0 = 3,3:1) 3,0

Carbbxymethylcellulose 10

Sodium ethylenediamine tetraacetate 0,2

Sodium sulfate 9,4

Water 9,6

Protease enzyme prills 0,5

NOTE The IEC TAED detergent contains 0,2 % of stilbene-type optical whitener with the quantity of sodium

sulfate reduced to 9,2 %.

© ISO

2017 - All rights reserved
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Parameters for Type A machines

Annex C
(informative)

Table C.1 — Specification for reference washing machine Type A

Type A1
Specification for TypeA2
Position items Items Details the new (manufacturpd
replacement pke 2002)
machine
Diameter (520 £ 1) mm (515 £5) mm
Depth (315 £ 1) mm (335+5)mm
Net volume 611 651
I Number 3 3
nner drum
Height (53'+/1) mm (50 £5) mm
Lifting vanes Lenoth Extended the depth | Extended the d¢pth
& ofthe inner drum of the inner drpm
Spacing 120° 120°
Outer drum Diameter (554 + 1) mm (575 +5) mm
Wash With load and water (52 £1) r/min (52 + 1) r/min
Drum speefl _ Low spin (500 +20) r/min | (500 + 20) r/nhin
Hydroextraction - - -
High spin (800  20) r/min
Heating power 54 (1+2%)kwW 5,4 (1 £ 2 %) kW
Controlled Controlled
Heating Accuracy at switch-off R R
system Thermostat temperature #1e +1°C
. <4 °C below switch- | <4 °C below switch-
Switch-on temperature
off temperature off temperature
Normal ON Tolerance refers to timer (12+0,1)s (12+0,1)s
NormalOFF intervals (3+0,1)s (3+0,1)s
Rotati Mild ON Tolerance refers to timer (8+0,1)s
otating actjon :
Mild OFF intervals (7+0,1)s
Gentle ON Tolerance refers to timer (3£01)s (3x01)s
Gentle OFF intervals (12 £0,1) s (12+0,1) s
Cold-water Flow rate (20+2)1/min (16 £2) 1/min
supply Temperature (20+£5)°C (20 5)°C
Water system ) Step size <3 mm <3 mm
Level sensing —
Repeatability +5mm (£¥11) +5mm (x11)
Drain system Drain valve >30 1/min >30 1/min
At least once a year, calibrate the reference washing machine according to calibration instructions, which can be obtained
from the manufacturer.
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