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FOREWORD

=

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization“compr
gll national electrotechnical committees (IEC National Committees). The object of IECNiS/ to pro
ternational co-operation on all questions concerning standardization in the electrical and eleectronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter \referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. Internationaly 'governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance' wjith conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

=0 1 Q < (© = 7 - =

FC Publications have the form of recommendations for interpational use and are accepted by IEC Naf]
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
isinterpretation by any end user.

a0 —

h order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in_their national and regional publications. Any diverg
etween any IEC Publication and the corresponding-hational or regional publication shall be clearly indicat
he latter.

—~ 0y~ —

FC itself does not provide any attestation-ofi conformity. Independent certification bodies provide confo
jzsessment services and, in some areas\\access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent certification bodies.

Il users should ensure that they have*the latest edition of this publication.

A

No liability shall attach to IEC«orhifs directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other|
Hublications.

A
i

ttention is drawnto)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subj¢
patent rights.) IEC shall not be held responsible for identifying any or all such patent rights.
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has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60335-2-7 has been prepared by IEC technical committee 61:
Safety of household and similar electrical appliances.

This eighth edition cancels and replaces the seventh edition published in 2008,
Amendment 1: 2011 and Amendment 2:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

Theltext of this International Standard is based on the following documents:

Full
the

Thig document has been drafted in accordance.with the ISO/IEC Directives, Part 2.

A li

Thig part 2 is to be used in canjunction with the latest edition of IEC 60335-1 and
amegndments. It was establishedLon the basis of the fifth edition (2010) of that standard.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

Thig part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so a
con

Wh
as
the releyant'text in Part 1 is to be adapted accordingly.

NOTE2_The fnllr\wing numbering svstem is used:

requirements for steam generators in 3.1.9, 3.6.101, 19.101, 22.106, 22.107;

hdditional detinitions tor washing machine types in 3.5.101,3.5.102, 3.5.103;
revised temperature limits for external accessible surfaces in 11.3 and 11.8;
revised test procedure for the spillage test in 15.2;

hdditional requirements for appliances that are controlled by programmable electr
Circuits that limit the number of heating elements and motors from being-erergised at
same time, Subclause 22.108.

FDIS Report on voting
61/5798/FDIS 61/5839/RVD

information on the voting for the approval of thisdnternational Standard can be foun
report on voting indicated in the above table.

vert that publicatien into the IEC standard: Safety requirements for washing machines.

n a particular subclause of Part 1 is not mentioned in this part 2, that subclause apg

r as is(reasonable. When this standard states “addition”, “modification” or “replacemsg

bnic
the

d in

5t of all parts of the IEC 60335 seriés; under the general title: Household and similar
elegtrical appliances — Safety, can be folnd on the IEC website.

its

5 1o

lies
nt",

subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including

those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

requirements: in roman type;
test specifications: in italic type;

notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing

orgahizations may need a transitional period following publication of a new, amended or revised IEC publicatipn in

which to make products in accordance with the new requirements and to equip themselves for conducting~ngdw or

revised tests.

It is|the recommendation of the committee that the content of this publication be adopted fon.implementation

natignally not earlier than 12 months or later than 36 months from the date of publication.

Thel|following differences exist in the countries indicated below.

— B.1.9: Different size cloths are used. The initial water temperature for machines_without heating elementq and
vithout a wringer is 71 °C (USA).

— $.2: IPX0 appliances are allowed (USA).

- 1.7: The test durations are different (USA).

- 5.101: The test is different (USA).

- 9.7: Appliances without a programmer are operated until steady eonditions are established (USA).

- 9.101: A redundant set of contacts is not required (USA).

— P2.6: The test is different (USA).

— P2.101: The test is different (USA).

— Annex AA: The detergent and rinsing agent are different (USA).

— Annex BB: Different tests are carried out (USA),

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates

that it contains colours which are considered to be useful for the correct understanding

of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which

eleq

Thig
thern
mai

If a

by
far
acc

NOT

tromagnetic phenomena can affect the safe operation of appliances.

standard takes into account the requirements of IEC 60364 as far as possible so
e is compatibility with the wiring rules when the appliance is connected to“the su
hs. However, national wiring rules may differ.

appliance within the scope of this standard also incorporates functions that are cove
nother part 2 of IEC 60335, the relevant part 2 is applied to eachfunction separately
as is reasonable. If applicable, the influence of one function on-the other is taken
bunt.

that
bply

tred
as
into

When a part 2 standard does not include additional requirements to cover hazards dealt

in P
NOT]
is n
requ
This
pred

NOT]

consfderation when developing.the general and particular requirements for the IEC 60335 series of standards

exan
1ISO

An
con
hav

art 1, Part 1 applies.

E 21 This means that the technical committees™tesponsible for the part 2 standards have determined t
t necessary to specify particular requirements-for the appliance in question over and above the ge
rements.

standard is a product family standard dealing with the safety of appliances and t3
edence over horizontal and generic standards covering the same subject.

FE 32 Horizontal and generjc standards covering a hazard are not applicable since they have been taken

ple, in the case of temperature requirements for surfaces on many appliances, generic standards, sud
13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

bppliance that complies with the text of this standard will not necessarily be considere
ply with thessafety principles of the standard if, when examined and tested, it is foun
b other features that impair the level of safety covered by these requirements.

int

An Ippliance employing materials or having forms of construction differing from those detg

with

at it
heral

kes

into
For
h as

iled

ewrequirements of this standard may be examined and tested according to the inten

t of

the requirements and, if found to be substantially equivalent, may be considered to comply
with the standard.
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Scope

019

Thig

Thig
and
not

Thig
sim
app

NOT
of pr

App
dan
indu

NOT]
laun

As 1
mag
doe

NOT]

clause of Part 1 is replaced by the following.

International Standard deals with the safety of electric washing machines forhouse
similar use, that are intended for washing clothes and textiles, their rated"voltage b
more than 250 V for single-phase appliances and 480 V for other appliances.

standard also deals with the safety of electric washing machines”for household
lar use employing an electrolyte instead of detergent. Additionalrequirements for th
iances are given in Annex CC.

F 101 Guidance is given in Annex DD for requirements that-may can,be used to ensure an acceptable
btection against electrical and thermal hazards for washing machines, fitted with a power driven wringer.

liances not intended for normal household use butywhich nevertheless may be a sourc
per to the public, such as appliances intended<to*be used by laymen in shops, in |
stry and on farms, are within the scope of this standard.

F 102 Examples of such appliances are washing™machines for communal use in blocks of flats
erettes.

ar as is practicable, this standard deals with the common hazards presented by was

5 not take into account

persons (including children) whose

p  physical, sensory orniental capabilities; or

p lack of experiencé and knowledge

brevents them from using the appliance safely without supervision or instruction;
Children playing with the appliance.

F 103 Afttention is drawn to the fact that

for washing machines intended to be used in vehicles or on board ships or aircraft, additional requiren
Mmay, be/necessary;

nold
bing

and
ese

evel

e of
ight

br in

hing

hines that are encountered by allipersons in and around the home. However, in general, it

ents

NOT

2

n many countries additional requirements are specified by the national health authorities the nat

onal

authorities responsible for the protection of labour, the national water supply authorities and similar

authorities.

E 104 This standard does not apply to
washing machines intended exclusively for industrial purposes (ISO 10472-2);

appliances intended to be used in locations where special conditions prevail, such as the presence
corrosive or explosive atmosphere (dust, vapour or gas);

of a

washing machines incorporating steam generating devices in which steam is produced at a pressure

exceeding 50 kPa.

Normative references

This clause of Part 1 is applicable except as follows.
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Addition:

IEC

60584-1, Thermocouples — Part 1: EMF specifications and tolerances

IEC 60730-2-12:20052015, Automatic electrical controls for household and similar use — Part
2: Particular requirements for electrically operated door locks

ISO
liqu

3

Thig clause of Part 1 is applicable except as follows.

3.1

Refdlacement:

3.1.
nor
ope

The
stat

However, if the power input or current is higher when only 50 % of the textile material is uj

the

than the full load during the test of Clause 11.

Note| 101 to entry: For some appliancesincorporating a programmer, using the 50 % reduced load may res

auto

The|temperature of the water.is

If the appliance does not incorporate a programmer, the water is heated to 90 °C + 5 °C o
high as the construction will allow if lower, before starting the first washing period.

The textile material consists of pre-washed double-hemmed cotion sheeifs having dimens

1817:20052015, Rubber, vulcanized or thermoplastic — Determination of the efféc
ds

Terms and definitions

Definitions relating to physical characteristics

¢
mal operation
Fation of the appliance under the following conditiofls.

appliance is filled with dry textile material shaving a mass equal to the maximum mj
ed in the instructions, and with the maximam»rquantity of water for which it is construc

appliance is operated with this load ‘instead if this gives more unfavourable condit

matic selection of a reduced wash programme.

55 C = 5 °C for appliances without heating elements;

15 °C £ 5 °C for(appliances without heating elements and intended for connection to
cold water supply only;

15 °C = 5 >Cifor other appliances.

t of

ass
ted.
sed,
ons

hlt in

the

Ir as

ons

approximately 700 mm x 700 mm and a specific mass between 140 g/m2 and 175 g/mZ2 in the

dry

condition.

For impeller-type washing machines, if the textile material does not move properly during

ope

ration,

the quantity of textile material may be reduced until the maximum power input of the m
is attained; or

otor

a textile material comprising pre-washed double-hemmed cotton sheets, having

dimensions of approximately 900 mm x 900 mm and a mass between 90 g/mZ2
110 g/mZ2 in the dry condition, may be used.

and
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However, for impeller-type washing machines, in case of doubt, the test is carried out using

the

reduced quantity of textile material.

A steam generator intended to be filled by hand is filled according to the instructions, water
being added to maintain the steam generation.

A steam generator intended to be filled automatically is connected to the water mains.

3.5

Definitions relating to types of appliances

3.5.[101
agij;tor washing machine
waghing machine in which the textiles are substantially immersed in the washing atér,

med
reci

Note

3.5.
im
wa
med
revd

Notel

3.5.
dru

hanical action being produced by a device moving about or along its verticatDaxis wi
brocating motion (an agitator)

1 to entry: This device usually extends above the maximum water level.

102

eller washing machine

hing machine in which the textiles are substantially immersegd.in the washing water,
hanical action being produced by a device rotating about-its”axis continuously or w
rses after a number of revolutions (an impeller)

1 to entry: The uppermost point of this device is substantially below the minimum water level.

103
m washing machine

wa
the

3.6
3.6.

steam generator

dev
preg

4

Thig

hing water, the mechanical action being ‘produced by rotation of the drum about its &
movement being either continuous oftperiodically reversed

Definitions relating to parts‘of an appliance

101

ce in which steam_is ,produced at a pressure not exceeding 50 kPa and in which
sure drops to atm@spheric pressure when the steam is not supplied

General requirement

clausexof Part 1 is applicable.

the
h a

the
hich

wasghing machine in which the textiles are plaéed in either a horizontal drum or a drum that is
inc]ned up to and including 45° from the horizontal and the textile is partially immersed in

the
Xis,

the

5

S I it for-the—test

This clause of Part 1 is applicable except as follows.

5.2

Addition:

The relevant tests of 21.101, 21.102 and 22.104 shall be carried out on the same appliance
as that used for the test of Clause 18.

5.3

The

Addition:

test of 15.101 is carried out before the test of 15.3.
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The relevant tests of 21.101 and 21.102 are carried out before the test of Clause 18. The test
of 22.104 is carried out after the test of Clause 18.

5.7 Addition:

Doubt is considered to exist if the temperature of the water is within 6 K of the boiling point
and the difference between the temperature rise of the relevant part and the limit specified
does not exceed 25 K minus the room temperature.

6 Classification

Thig clause of Part 1 is applicable except as follows.
6.1 | Modification:

Appliances shall be of class I, class Il or class Ill.
6.2 | Addition:

Appliances shall be at least IPX4.

7 |Marking and instructions
Thig clause of Part 1 is applicable except as follows:
7.1 | Addition:

Appliances without automatic water level control shall be marked with the maximum wpter
levgl.

Appliances not intended for connection to the hot water supply and not provided with heaft
elements shall be marked withithe substance of the following:

ng

CAUTION: Do not ¢onnect to the hot water supply.
7.10 Addition:
If the off position is only indicated by letters, the word "off" shall be used.

7.12 Addition:

The instructions shall specify the maximum mass of dry cloth in kilograms to be used in the
appliance.

The instructions shall include the substance of the following:

This appliance is intended to be used in household and similar applications such as:

— staff kitchen areas in shops, offices and other working environments;
— farm houses;

— by clients in hotels, motels and other residential type environments;
— bed and breakfast type environments;

— areas for communal use in blocks of flats or in launderettes.
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If the manufacturer wants to limit the use of the appliance to less than the above, this shall be
clearly stated in the instructions.

7.12.1 Addition:

For washing machines having ventilation openings in the base, the installation instructions
shall state that the openings must not be obstructed by a carpet.

7.15 Addition:

The| caution relating to connection to the hot water supply shall be on the appliance \at its
point of attachment to the water supply.

8 [Protection against access to live parts

Thig clause of Part 1 is applicable.

9 [Starting of motor-operated appliances

Thig clause of Part 1 is not applicable.

10 [Power input and current
Thig clause of Part 1 is applicable except as follaws:
10.1 Addition:

Thel| selected representative period is the period, such as filling with water, washing, ringing,
water extraction, spinning or braking;xduring which the power input is the highest.

10.2 Addition:

Thel| selected representative period is the period, such as filling with water, washing, ringing,
water extraction, spinning or braking, during which the current is the highest.

11 |Heating
Thig clausesof Part 1 is applicable except as follows.

11.3 N\Addition:

Where the external accessible surfaces are suitably flat and access permits, then the test
probe of Figure 101 may be used to measure the temperature rises of external accessible
surfaces specified in Table 101. The probe is applied with a force of 4 N + 1 N to the surface
in such a way that the best possible contact between the probe and the surface is ensured.
The measurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or similar device. Any
measuring instrument giving the same results as the probe may be used.

11.7 Replacement:
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Appliances incorporating a programmer are operated for three cycles with the programme that
results in highest temperature rises, with a rest period of 4 min between cycles.

Other appliances are operated for three cycles, with a rest period of 4 min between cycles.
Each cycle consists of the following operations:

— for appliances without means for water washing;
extraction and for washing machines with a
hand-operated wringer,

— for appliances having a single drum for washing followed by water extraction;
VVGDI’II'IIy alld VVatUI UAtI C‘lbl‘l‘ull,

— | for appliances having separate drums for washing and water extraction
washing and water extraction that cannot be separated by an additional 4 min rest
used simultaneously, period;

— | for appliances having separate drums for washing together with water extraction
washing and water extraction that can be so that the operations, tefminate
used simultaneously, simultaneously;

— | for appliances having a single drum for
washing, water extraction and drying

e that allow the same quantity of textile washing followed by water extractioh,
material to be washed and dried in the followed. by drying;
drum,

e that, according to the instructions, only washing followed by water extractioh
allow a portion of the washed textile followed by two drying periods, with
material to be dried in the drum, an additional rest period of 4 min

before each drying period. In this cdse
only two cycles of operation are
carried out.

For|appliances incorporating a timer, thé&*washing period, the water extraction period and|the
drying period are equal to the maximur¥ period allowed by the timer.

Forlappliances without a timer,

— the washing period has(a)duration of
» 6 min, for impeller washing machines-of-the-continuouslyrotating-impellertype;

p 18 min, for agitator washing machines-of-the-agitatortype;

p 25 min fof:drum washing machines-of-the-drum-type, unless a longer period is stated
in the dipstructions;

— the water-extraction period has a duration of 5 min.

Thel| réest period, including any braking time, has a duration of 4 min.

After the specified sequence of operation, discharge pumps that are driven by a separate
motor and switched on and off manually, are subjected to three operating periods separated
by rest periods of 4 min. Each operating period is equal to 1,5 times the period necessary to
empty the appliance when filled to the maximum normal water level. The outlet of the water
discharge pipe is 900 mm above the floor.

11.8 Addition:

During the test, the temperature rises are monitored continuously for one cycle and shall not
exceed the values shown in Table 101.
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Table 101 — Maximum temperature rises
for external accessible surfaces under normal operating conditions

Surface Temperature rise of external accessible surfaces ?
K
Surfaces of appliances situated not more than 850 Surfaces situated more
mm above the floor after installation than 850 mm above the
floor after installation ©
Front surfaces Other surfaces
Bare metal 38 42 42
Coated-metall 42 49 49
Glgdss and ceramic 51 56 56
Plalstic and plastic 58 62 62
codting > 0,4 mm ¢ ¢©

a8 |Temperature rises are not measured on

— the underside of appliances intended to be used on a working surface or floor, Mhere these surfafes
are inaccessible to a 756 mm diameter probe having a hemispherical end, applied with a force |not
exceeding 1 N,

— the rear surface of appliances which, according to the instructions, shall,bé)placed against a wall gnd
where these surfaces are inaccessible to a 75 mm diameter probe having.a hemispherical end, applied
with a force not exceeding 1 N,

—  hot water supply fittings and hoses,

—  surfaces within 25 mm from air outlets values can be increased\y 10 K.

If these values are exceeded, the test is allowed to be repeatgd with the appliance moved away from the jest
corner wall. The test is repeated for 1 cycle.

¢ |Metal is considered coated when a coating having a Mjnimum thickness of 90 um made by enamel| or
non-substantially plastic coating is used.

D

The temperature rise limit of plastic also appliesor plastic material having a metal finish of thickness Ipss
than 0,1 mm.

¢ |When the thickness of the plastic coating.@ées not exceed 0,4 mm, the temperature rise limits of codted
metal for underlying metal apply or thetémperature rise limits for glass or ceramic material for underlyjing
glass or ceramic material apply.

12 |Void

13 |Leakage current and electric strength at operating temperature
Thig clause of Part 1 is applicable except as follows.

13.2 Modification:

For'statiomary class1appliances, thefeakage currentshatt-motexceed 3,5 mA;, or +mA/kW

of rated power input with a limit of 5 mA, whichever is greater.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is applicable except as follows.
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15.2 Replacement:

Appliances shall be constructed so that spillage of liquid in normal use does not affect their
electrical insulation even if an inlet valve fails to close.

Compliance is checked by the following test.

Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 13.
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regqrds to the test results, the rinsiag agent shall have the following properties:

liances intended to be filled with water by the user are completely filled with ,w|
faining approximately 1 % NaCl. A further quantity of this solution equal to 15<% of
acity of the appliance or 0,25 |, whichever is greater, is poured in steadily overia perio
in.

br appliances are operated until the maximum water level is reached, and 5 g of
brgent specified in Annex AA is added for each litre of water in tHeyappliance.—TFhe E

the inflow is automatically stopped by other means. The appropriate tests being apd
at a time to each inlet valve.

appliances that are loaded from the front, the door is then opened if this can be achig
ually and without damage to the door interlock system.

all appliances, 0,5 | of a solution comprising water containing approximately 1 % NaCl

% of rinsing agent,—as—specified—in-Annex~AA; is rapidly poured over the top of

iance so that the spillage solution flows over the surfaces of the appliance

rated through their working range, this operation being repeated after a period of 5 min

commercially available non-ionic¥insing agent may be used, but if there is any doubt

iscosity, 17 mPa-s;

ater
the
d of

the
ach

t valve is held open and the filling is continued for 15 min after first_evidence of overflow or

lied

ved

and
the
that

rporate controls, the controls being pfaced in the on position. The controls are then

With

e DH, 2,2 (1 %.n water)
and|its composition.Shall be
Substance Parts by mass
%

Plufafac ®-LE221" 15,0
Cufnerigtstlfonate (40 % solution) 11,5
Citkic-acid{anhydrous) 30
Deionized water 70,5

The appliance shall then withstand the electric strength test of 16.3 and inspection shall show
that there is no trace of water on insulation that could result in a reduction of clearances or
creepage distances below the values specified in Clause 29.

15.101

Appliances shall be constructed so that foaming does not affect electrical insulation.

1 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of this product.
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Compliance is checked by the following test that is carried out immediately after that of 15.2.

The appliance is operated under the conditions specified in Clause 11 but at rated voltage for
one complete cycle with the programme that results in the longest period of operation.-Fwice
the A quantity of detergent necessary—for-normal-washing to cause foaming is added. The
composition of the detergent is specified in Annex AA.

For appliances incorporating a detergent dispenser, the solution is added manually at the
point in the cycle when it would normally be dispensed automatically. For other appliances,
the solution is added before starting the cycle.

Thel appliance shall then withstand the electric strength test of 16.3.

The| appliance is kept in a test room having a normal atmosphere for 24 h before bging
subjected to the test of 15.3.

16 |Leakage current and electric strength

Thig clause of Part 1 is applicable.

17 |Overload protection of transformers and associated circuits

Thig clause of Part 1 is applicable.

18 |Endurance
Thig clause of Part 1 is replaced by the following.

18.101 Appliances shall be constructed so that the lid or door interlock withstands [the
stresses to which it may be exposed in normal use.

Compliance is checked by the-following test.

Thel lid or door is opened as in normal use and the force applied to the handle, or actuating
meagns of the releasé ‘'mechanism, is measured. The force required to close the lid or doar is
alsq measured.

Thel| lid or door is then subjected to 10 000 cycles of opening and closing. For the ffirst
6 000 cycles;"the appliance is supplied at rated voltage and operated so that the interlock
the
the
the

If the interlock complies with IEC 60730-2-12, the appliance is not connected to the supply
mains during this test. If the interlock operates more than once during normal operation, it is
operated for this number of times during each cycle.

Lids are opened each time by approximately 45° and doors by 90°, the speed of opening
being approximately 1,5 m/s. The force applied to open the lid or door is twice the measured
opening force, with a minimum of 50 N and a maximum of 200 N.

Doors are closed at a speed of approximately 1,5 m/s, the force applied being five times the
measured closing force, with a minimum of 50 N and a maximum of 200 N. Lids are allowed to
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close under their own weight but if they fail to latch, a force of five times the measured closing

forc

e is applied, with a minimum of 50 N and a maximum of 200 N.

After the tests, compliance with the relevant requirements of 20.103 to 20.105 shall not be
impaired.

18.102 The braking mechanism of appliances having a lid that can be opened during the
water extraction period shall withstand the stresses to which they may be exposed in normal
use.
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hpliance i1s checked by the following test.

appliance is supplied at 1,06 times rated voltage and operated under normal opera

the motor has reached its highest speed. The lid is then fully opened. The tes
bated after the drum has been at rest for a period long enough to €nsure that
iance does not attain an excessive temperature.

test is carried out 1 000 times, the textile material being re-saturated with water at |
ry 250 times.

r the test, the appliance shall be fit for further use and compliance with this standard s
be impaired.

F  Forced cooling-may can be used to prevent excessive temperatures and to shorten the test.
Abnormal operation
clause of Part 1 is applicable except as follows.
Addition:

appliances incorporating a programmer or a timer, the tests of 19.2 and 19.3 are repld
he test of 19.101.

test of 19.7 is not carried out on motors driving moving parts of an oscillating agitator.

liances not intended for connection to the hot water supply and not provided with hea
hents are alsg subjected to the test of 19.102.

Addition:

tricted heat dissipation is obtained without water in the appliance or with just suffid

wat

tion
tis
the

past

hall

ced

ting

ient

prto cover the heating elements, whichever is the more unfavourable

19.7 Addition:

Appliances without a programmer or timer are operated for 5 min.

19.9 Notapplicable

Addition:

The running overload test is carried out on appliances that have overload protective devices
incorporating electronic circuits to protect the windings of the drum motor. However, the test
is not carried out if the protective device senses the winding temperature directly.
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NOTE 101 Measuring winding resistance or winding current is not directly measuring the winding temperature

019

The appliance is operated under the conditions of Clause 11 for one cycle. The load is then
increased so that the current through the motor windings is raised by 10 %. The appliance is
operated again for the same cycle, the supply voltage being maintained at its original value.
The load is again increased and the test is repeated until the protective device incorporating
the electronic circuit operates or the motor stalls.

19.

13 Addition:

The I ial shall I | shall ! harri lawing

NOTE 101 Light brown colouring of the textile material or slight emission of smoke-is can be ignored.

Durlng the tests of 19.101 and 19.102, the temperature of windings shall notexceed
vallyes specified in Table 8.

Thel appliance shall comply with the appropriate requirements of 20.103 to 20.105 if it can

be

19.

¢perated.

101 The appliance is supplied at rated voltage and operated’under normal operat

Any| fault condition or unexpected operation that may be applied jn normal use is introduce

Thel fault conditions and unexpected operations to be applied are:

he programmer stopping in any position;

Hisconnection and reconnection of one or more phases of the supply during any part of
brogramme;

bpen-circuiting or short-circuiting of components;
failure of a magnetic valve;

failure or blocking the mechanical\parts of a water-level switch. This fault condition is
applied if

p the cross-sectional area of the tube supplying the air chamber is greater than 500 r
with a minimum dimension of 10 mm;

p the outlet of the chamber is at least 20 mm above the highest water level; and

pthe tube connecting the air chamber to the water-level switch is fixed so that then
no likelihood of bending or pinching;

buncture ofthe capillary tube of a thermostat;

he steamygenerator is operating without water.

If operation without water in the appliance is a more unfavourable condition for starting

pro

the

still

jon.

the

not

any
Fhis

ratmme, the tests with that programme are carried out with the water valve closed.
va/vLI_lﬁ_n_m—h_l—IT'l—l—e 1S not closed after the programme has started to operate.

NOTE The fault condition with

the automatic filling device held open is covered by 15.2;
thermal controls short-circuited is covered by 19.4;
motor capacitors short-circuited or open-circuited is covered by 19.7;

the failure of door interlocks is covered by 24.1.4.

19.102 Appliances not intended for connection to the hot water supply and not provided with
heating elements are operated under the conditions of Clause 11, except that they are
supplied at rated voltage and filled with water at a temperature of 65 °C + 5 °C.


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

IEC

20

60335-2-7:2019 RLV © IEC 2019 -19 -

Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.1 Modification:

The appliance is empty or filled as specified for normal operation, whichever is more
unfavourable. Doors and lids are closed and any castors turned to the most unfavourable

position.

20.101 Drum washing machines-of-the-drum-type that are loaded from the top through an
opehing with a hinged lid shall incorporate an interlock that de-energizes the motor béfore| the
lid gpening exceeds 50 mm.

If alremovable or sliding lid is provided, the motor shall be de-energized as sqon as the Ilid is
remjoved or displaced and it shall not be possible to start the motor unleSs ‘the lid is in[the
cloged position.

Thel interlock shall be constructed so that unexpected operation ofthe appliance is unlikely
unlgss the lid is in the closed position.

Compliance is checked by inspection, by measurement and-by/the following test.

Test probe B of IEC 61032 is applied in order to try and release any interlock that is needed
to cpmply with the requirement. The interlock shall not'release.

20.102 Appliances shall not be adversely affected by an unbalanced load.

Compliance is checked by the following test.

Thel appliance is placed on a horizontal support and a load having a mass of 0,2 kg or 10 % of
the Imaximum mass of the cloth specified in the instructions, whichever is greater, is fixef to
the jnside wall of the drum half-way along its length.

The| appliance is supplied at rated voltage and operated during the water extraction period.
Thel test is carried~out four times, the load being moved each time through an angle of|90°
arolind the wall of the drum.

If cpmplian€e) relies on the operation of an electronic circuit, the test is repeated with|the
faulf conditrons in a) to g) of 19.11.2 applied one at a time to the electronic circuit.

Th npplinnr\n shall not overtirn and the drum shall not hit other p::rfe avr\apf the-enclosure.

After the test, the appliance shall be fit for further use.

20.103 For Drum washing machines-of-the-drum-type that are loaded from the front or from
the top, the door or lid shall be interlocked so that the appliance can only be operated when

the

door or lid is in the closed position.

Compliance is checked by inspection, by manual test and by the following test.

Test probe B of IEC 61032 is applied in order to try and release any interlock that is needed
to comply with the requirement. The interlock shall not release.
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20.104 It shall not be possible to open the lid or door of the appliance while the drum speed
exceeds 60 r/min if the drum has a rotational kinetic energy exceeding 1 500 J, or a maximum
peripheral speed exceeding

— 20 m/s, for drums that rotate about the horizontal axis or an axis inclined up to and
including 45° from the horizontal;

— 40 m/s, for drums that rotate about the vertical axis.

Compliance is checked by the following test.

If compliance relies on the operation of an electronic circuit, the test is repeated, under|the
follqwing conditions applied separately:

— |the fault conditions in a) to g) of 19.11.2 applied one at a time to the eléctronic circuit;

— |the electromagnetic phenomena tests of 19.11.4.2 and 19.11,45 applied to |the
appliance.

It shall not be possible to open the lid or door while the drum speed exceeds 60 r/min. Ifithe
appfiance is loaded from the front and the door can be opened, the motor shall be |de-
enefgized before the opening exceeds 50 mm.

NOTE The rotational kinetic energy-is can be calculated from thefollowing formula:

E = myAZ/4

wherle
E is the rotational kinetic energy, in J;
m |is the mass of cloth specified in the instructions, in kg;

v is the maximum peripheral speed of the drum, in m/s.

If tHe electronic circuit is programmable, the software shall contain measures to control|the
faulf/error conditions specified in Table R.1 and is evaluated in accordance with the releyant
reqliirements of Annex R.

20.105 Appliances ,shall have an automatic means for switching off the motor, or| for
redlicing the drum~speed to 60 r/min, when the lid or door is opened if the drum hgs a
rotational kineticeenergy not exceeding 1 500 J and a peripheral speed not exceeding

— RO m/s, A0t drums that rotate about the horizontal axis or an axis inclined up to [and
ncluding-45° from the horizontal,

— #0/mis, for drums that rotate about the vertical axis.

NO ‘The rotational Kinetic energy Is calculated in accordance with the formula in 20.7104.

Compliance is checked by the following test.

The appliance is supplied at rated voltage and operated in accordance to 20.1 empty or filled
as specified for normal operation, whichever is more unfavourable. A force not exceeding
50 N is applied to the lid or door in an attempt to open it, as in normal use.

If compliance relies on the operation of an electronic circuit, the test is repeated under the
following conditions applied separately:
—  the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;

— the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the
appliance.


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

IEC

60335-2-7:2019 RLV © IEC 2019 -21-

If the lid or door opens, the drum speed shall be no higher than 60 r/min within 7 s of opening
the lid or door by 50 mm. In addition, if the appliance is loaded from the front, the motor shall
become de-energized.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of Annex R.

20.1

06 For appliances with a front opening door having an opening dimension excee
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mm, and drum volume exceeding 60 dm3, it shall not be possible to start or recomme
washing cycle until a separate means which controls the movement of the~dpun
rated manually, even after the door has been opened and closed again.

F The volume of the drum can be calculated by measuring the maximum internal diamigter and maxi
hal length of the drum.

pliance is checked by inspection, measurement ignoring any nop-métallic seal fitte
door opening, and by the following test.

appliance is supplied at rated voltage, and the door is openéd and then closed.

bmpliance relies on the operation of an electronic circuit, the test is repeated under
wing conditions applied separately:

he fault conditions in a) to g) of 19.11.2 argnyapplied one at a time to the electrd
circuit;

he electromagnetic phenomena tests of\19.11.4.2 and 19.11.4.5 are applied to
hppliance.

washing cycle shall not start or recofnmence.

07 For appliances with a frént opening door having an opening dimension excee
mm, and drum volume exceeding 60 dm3, it shall be possible to open from the inside
ed door, when the apphance is not energized or in a standby mode, with a force
beding 70 N.

F 1 The volume of(theg*drum can be calculated by measuring the maximum internal diameter and maxi
hal length of the dfuni-

hpliance isyehecked by measurement, ignoring any non-metallic seal fitted in the
hing, and\by applying a force of 70 N perpendicular to the plane of the closed door
t furthest from the hinges accessible from the inside of the door. If the applianc
blied with an additional decorative door, the test is carried out with this door closed.
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E 2 The force can be applied to the outside of the door.

Mechanical strength

This clause of Part 1 is applicable except as follows.

21.101 Lids and doors shall have adequate mechanical strength.

Compliance is checked by the test of 21.101.1 for lids and 21.101.2 for doors.

21.101.1 A rubber hemisphere having a diameter of 70 mm and a hardness between
40 IRHD and 50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height

of 1

00 mm onto the centre of the lid.
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The test is carried out three times, after which the lid shall not be damaged to such an extent
that moving parts become accessible.

21.101.2 A vertically downwards force of 150 N is applied in the most unfavourable position
to the door while it is open at an angle of 90° + 5°. The force is maintained for 1 min.

After the test, the appliance shall not be damaged or deformed to such an extent that
compliance with 20.103 to 20.105 is impaired.

21.102 Lids shall have adequate resistance to distortion.

Compliance is checked by the following test.
A fgrce of 50 N is applied to the open lid in the most unfavourable direction and position.

Thel test is carried out three times, after which the hinges shall not have worked loose and|the
appfiance shall not be damaged or deformed to such an extent that complignce with 20.10]3 to
20.105 is impaired.

22 (Construction
Thig clause of Part 1 is applicable except as follows.
22.¢ Modification to the requirement:

The|requirement relating to leakage from containers, hoses, couplings and similar parts of|the
appliance is not applicable to parts that withstand the ageing test specified in Annex BB.

Modification to the test specification:

Instead of coloured water, a solution composed of 5 g of the detergent specified in Annex AA
perllitre of distilled water is used.

22.101 Appliances shall beJconstructed so that when the water level is above the lower edge
of the door opening, ittshall not be possible to open the door by a simple action while|the
appliance is operating.~This requirement is not applicable to appliances fitted with interlogked
doofs or doors thatiare opened by means of a key or by two separate actions, such as
pushing and turning-

Compliance.is checked by inspection and by manual test.

If comgliance relies on the operation of an electronic circuit and the appliance is capable of
prolﬁw-wmwmmwﬂﬁmﬁmmw f f f f ater

temperature of 60 °C or higher, the test is repeated under the following conditions applied
separately:

— the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;
— the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the
appliance.

It shall not be possible to open the lid or door by a simple action.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of Annex R.
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22.102 Appliances shall be constructed so that textile material cannot come into contact with
heating elements.

Compliance is checked by inspection.

22.103 Appliances shall be constructed so that, during normal use, filter compartments

cannot be opened by a simple action—if—this—resulis—in—an—outflow—of water—having—=a
temperature—exceeding-50—>C. This requirement is not applicable to appliances intended for

connection to the cold water supply only and without means to heat the water or to appliances
fitted with filter compartment covers that are

— [nterlocked;

— ppened by means of a key;

— ppened by two separate actions such as pushing and turning; or
— ppened by rotating by more than 180°.

Compliance is checked by inspection and by manual test.—fthefilter‘compartment-cart-be

22.104 Lid and door interlocks required for compliance with Clause 20 shall be constru¢ted
so that they are unlikely to be forced open in normal use.

Compliance is checked by the following test.

Thel lid or door is opened as in normal use and the\force applied to the handle, or actuating
meagns of the release mechanism, is measured.

Thel lid and door is closed. The appliance,is) supplied at rated voltage and operated for a
sufffcient period for the interlock to be enétgized. An attempt is then made to open the liff or
doof as in normal use. The force applied is gradually increased to five times the measyred
opehing force, with a minimum of 50 Niand a maximum of 200 N, over a period of 5 s.

Thel test is carried out 300 times.at a rate of approximately six times per minute.

Thel force is then increased-to 10 times the measured opening force, with a minimum of 50 N.
It shall not be possible to.open the lid or door.

NOTE Damage to handles is ignored.

22.105 Anymechanical release mechanism intended to open the loading door after a faijure
shall only be accessible by using a tool.

Compliance is checked by inspection.

22.106 Steam generators shall be vented to the atmosphere. The aperture shall be at least
5 mm in diameter or at least 20 mmZ2in area with a minimum dimension of 3 mm.

Compliance is checked by inspection and by measurement.

22.107 Appliances with steam generators shall be constructed in such a way that there is
no spillage of water or sudden jets of steam or hot water likely to expose the user to a hazard
when the appliance is used in accordance with the instructions.

If jets of steam or liquids are emitted through protective devices, the electrical insulation shall
not be affected or the user exposed to a hazard.
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Compliance is checked by inspection and by inspection during the tests of Clause 11 and
Clause 19.

22.108 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energised at the same time, simultaneous
activation of any combination of heating elements and motors shall not render the appliance
unsafe.

Compliance is checked as follows:
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oltage, the programmable electronic circuits being modified to allow Simultang
betivation of all heaters and motors under their control. Under these™ conditi
compliance with 19.13 shall be fulfilled.

Internal wiring
clause of Part 1 is applicable except as follows.

01 The insulation and sheath of internal wiring for the’ supply of magnetic valves
lar components incorporated in external hoses for connection to the water mains shal

(code designation 60227 IEC 52).

npliance is checked by the appropriate tests,

Components

clause of Part 1 is applicable exeept as follows.

.4 Addition:

number of cycles of operation for programmers is 3 000.

lid or door inteflacks, the number of cycles of operation declared for Subclauses 6.10

of IEC 60730-2-12:2015 shall not be less than 6 000. For washing machines that inc
rving function, the minimum number of cycles of operation is increased to 9 000. If]
rlock openates more than once during normal operation, the minimum number of cy
beration-is increased accordingly.

24 .1
not

nce

he appliance is operated under the conditions of Clause 11 while being supplied-at rated

ous
bns,

and
be
ible

and
ude

the
cles

be self-resetting thermal cut-outs.

Compliance is checked by inspection.

25

Supply connection and external flexible cords

This clause of Part 1 is applicable.

26

Terminals for external conductors

This clause of Part 1 is applicable.

hall
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Provision for earthing

This clause of Part 1 is applicable.

28

Screws and connections

This clause of Part 1 is applicable.

29
Thig
29.3

The
250
poll

30
Thig
30.7

For
was

31

Thig

32

Thig

Clearances, creepage distances and solid insulation

clause of Part 1 is applicable except as follows.
Addition:

microenvironment is pollution degree 3, and the insulation shall have,a CTI not less
unless the insulation is enclosed or located so that it is unlikely” to be expose
Lition during normal use of the appliance due to

condensation produced by the appliance;

chemicals, such as detergent or fabric conditioner.
Resistance to heat and fire
clause of Part 1 is applicable except as follows.
Addition:

washing machines incorporating a.ptogrammer or a timer, 30.2.3 is applicable. For o
hing machines, 30.2.2 is applicable:

Resistance to rusting

clause of Part 1 is @pplicable.

Radiation, toxicity and similar hazards

clause(ofyPart 1 is applicable.

han
to

ther
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Key
A gdhesive
B thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K (chrome alumel)
C Handle arrangement permitting a contact force of 4 N+ 1 N
D polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm
E tjhned copper disc: 5 mm diameter, 0,5 mm thick with flat contact face

Figure 101 — Probe for measuring surface temperatures
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex R
(normative)

Software evaluation

R.2.2.5 Modification:

IEC 60335-2-7:2019 RLV © IEC 2019

For programmable electronic circuits with functions requiring software incorporating
measures to control the fault/error conditions specified in Table R.1, detection of a fault/error

shal—occcur—before r‘nmplignr‘n with Clauses 10, 20 1ﬂA, 20 1ﬂR, 22 101

and-22 108 is

imphired.

R.2]2.9 Modification:

The| software and safety-related hardware under its control shall be injti
terminate before compliance with Clauses 19, 20.104, 20.105, 22.101 ang,ék

&
&)
Q’\

ized and ¢
108 is impaif

hall
ed.
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Annex AA
(normative)

Detergent-andrinsingagent

e

The detergent specified in the instructions may be used, but if there is any doubt with regards
to the test results, the composition of the detergent shall be as follows:

Substance Parts by mass
%
Linpar sodium alkyl benzene sulphonate (mean length of alkane chain C,, ;) 6)4
Ethioxylated tallow alcohol (14 EQO) 2,3
Sodlium soap (chain length C,, ,  14: 13 % t0 26 % and C, 4, 55! 74 % to 87 %) 2,8
Sodlium tripolyphosphate 35,0
Sodlium silicate (SiO,: 76,75 % and Na,O: 23,25 %) 6,0
Mapnesium silicate 1,5
Catboxy methyl cellulose 1,0
Ethlylenediamine tetra-acetic-sodium-salt 0,2
Optical whitener for cotton (dimorpholinostilbene type) 0,2
Sodium sulphate (as accompanying substance or added) 16,8
Walter 7,8
Sodlium perborate tetrahydrate (supplied separately) 20,0

NOTE The composition of the detergent is\extracted from IEC 60456:19942.

Substance
%
PlurgfacF 2213) 150
Cumprelsulfonate (40-% solution) +H5
. 705

2 Withdrawn.
3)
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Annex BB
(normative)

Ageing test for elastomeric parts

The ageing test on elastomeric parts is carried out by measuring their hardness and mass
before and after immersion in—a solutions of detergent and rinsing agent at elevated

temperature.

The-test-is—carried out-on-atleast three enmplno ofeach pnrf The oamplao and test procedure

arelis as specified in ISO 1817, with the following modifications.

45 | Test liquids

Twq test liquids are used:

— the one liquid is obtained by dissolving 5 g of the detergent specified/in Annex AA per litre
af distilled water;

— the other liquid is composed of 0,6 ml of rinsing agent as specified in 15.2 per litr¢ of
distilled water.

Carp is to be taken to ensure that the total mass of the test'pieces immersed-shal does|not

exceed 100 g for each litre of solution, that the test piecés are completely immersed-with [and

thafl their entire surface is freely exposed to the solution. During the tests, the test pigces

shall are not to be exposed to direct light. Test pieces’ of different compounds-shall are ngt to

be immersed at the same time in the same solution.

56 | Test pieces

56.4 Conditioning

The|temperature is 23 °C £ 2 °C, and the relative humidity is (50 + 5) %.

67 [ Immersion in the test liquid

67.1 Temperature

Thel solution is)heated within 1 h with the test pieces immersed, to a temperature of 75 +8 °C

and|maintained at this value. The solution is renewed every 24 h and heated in the same way.

NOTE.SJo avoid undue evaporation of the solution,—it+is—+recommended-te—use a closed-circuit system or similar

methadican he 1ised for renewing the solution

67.2 Duration

The

test pieces are immersed for a total period of 48 +(1) h.

The test pieces are then immediately immersed in a fresh solution which is maintained at
ambient temperature. The pieces are immersed for 45 min £ 15 min.

After having been removed from the solution, the test pieces are rinsed in cold water at
15 °C = 5 °C and then dried with blotting paper.
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78 Procedure

78.2 Change in mass

The increase in mass of the test pieces shall not exceed 10 % of the value determined before
immersion.

78.6 Change in hardness

The micro-test for hardness applies.

The| hardness of the test pieces shall not have changed by more than 8 IRHD. Their Surface
shall not have become sticky and shall show no crack visible to the naked eye or<any ofher
deté¢rioration.
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Annex CC
(normative)

Detergent free electrolyser washing machines

The following modifications to this standard are applicable to washing machines for household
and similar use that incorporate an electrolytic process employing an electrolyte instead of

detergent.

NOT i, \otes in this annex are numbered starting with 201

CC|2 Normative references

Addition:

IEC|60068-2-52:4996, Environmental testing — Part 2: Tests — Test Kb:‘Salt mist, cyclic
(sodium, chloride solution)
IEC|60079-15,-Electrical-apparatusfor-explosive-gas—atmospheres —Part 15 Construction;
tesfl-and-marking-of-type—of-protection—"n’electrical-apparatus-Explosive atmospheres — Part
15: [Equipment protection by type of protection "n"

CC|3 Terms and definitions

3.1.9 Addition:

Appliances employing an electrolyte added.'by the user shall be filled with the amount jand
typg of electrolyte specified in the instructions.

CC|7 Marking and instructions

7.12 Addition:

Thel instructions for appliances intended to be filled with electrolyte by the user shall contain

dets

NOT]|
man

ils of the electrolyte to be used and the substance of the following:

h order to avoid hazards, use only the electrolyte specified.

F 201 _Details of the electrolyte to be used-may can be given, for example, in terms of a generic name
hfacturer’s part number.

7.17

or a

1" Addition:

The-installation instructions shall state that the appliance shall be installed so that there is a
distance of at least 200 mm between the appliance enclosure and external heat sources, such
as appliances containing heating elements.

CC.

15 Moisture resistance

15.2 Replace the third and fourth paragraphs of the compliance in the replacement by the
following:
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Appliances are operated under the conditions of Clause 11 but without a clothes load. When
the maximum water level is reached, the inlet valve is held open and the filling is continued
for 15 min after first evidence of overflow or until the inflow is automatically stopped by other
means.

15.101 Not applicable.

CC.19 Abnormal operation

CC.49.201 Appliances—shall—be—constructed—so—that—foaming—doess—not—affect—electirical
e — = AaH—>o RSHUHGEe4 Hat—eaHg—a Rot—aH & 1 t

ppH
insylation.

Compliance is checked by the following test that is carried out immediately after 156)2.

Detgrgent having a composition as specified in Annex AA is added, the quantity of detergent
being twice the quantity of electrolyte necessary for normal washing. The ‘appliance is then
opefrated under the conditions specified in Clause 11 but for one complete cycle with|the
programme that results in the longest period of operation.

Thel appliance shall then withstand the electric strength test of 16{3.

CCl22 Construction

22.6 Modification:

Incflhg
HISt

isuped-

Instead of coloured water, a solution cemposed of 5 g of the detergent specified in Annex AA
perllitre of distilled water is used.

Add the following subclause:
22.17 Addition:

Spacers intended to'‘prevent the electrolyser aperture being blocked by walls shall be fixed so
that| it is not possibte to remove them from the outside of the appliance by hand or by megans
of a| screwdriveror a spanner.

CC.22.201~ Appliances fitted with an electrolyser, consisting of cathodic and angdic
chambers’/separated by an electrolytic separator, shall be constructed so that the electrolyser
is dlways open to the atmosphere through an aperture of at least 5 mm in diameterf or
20 mm?2 in area with a width of at least 3 mm. The aperture shall be located so that it is
unlikely to be obstructed in normal use.

Compliance is checked by inspection and by measurement.

CC.22.202 During normal use of the appliance, the chemical reaction in the electrolyser
shall not produce hydrogen gas that is released in hazardous amounts into areas

— where electrical components that produce arcs and sparks during normal operation or
abnormal operation are mounted, unless these components have been tested and found at
least to comply with [IEC 60079-15 for group |IC gases; or

— that contain surfaces with a temperature exceeding 460 °C during normal operation or
abnormal operation and that may be exposed to the released hydrogen gas.
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Compliance is checked by inspection, by measuring the temperature of the relevant surfaces
during normal operation and abnormal operation and by the following test.

The

appliance is operated for one cycle under conditions of normal operation.

The concentration of hydrogen gas in the relevant areas is measured continuously for one
wash cycle from the beginning of the test until the end of the cycle. The background hydrogen
concentration measured prior to the test is subtracted from the maximum concentration
measured during the test.

Inst
tech
resl

If g
exc

The

NOT]|

NOT
N

ruments used for monitoring gas concentration, such as those that use inirared sen
niques, shall have a fast response, typically 2 s to 3 s and shall not unduly influence
It of the test.

hs chromatography is used, the gas sampling in confined areas shall ocglifyat a rate
beding 2 ml every 30 s.

measured value shall not exceed 50 % of the lower flammability limit'(LFL) of hydroge

FE 1 The LFL of hydrogen gas is 4 % V/V of air.

king
the

not

S

NOT]|
resu

CC.
sha

Con
The)
mea

Bef
the
of @
0,5

draWing the pin.along the surface of the coating at a speed of approximately 20 mm/s.

SCrg

Aftd
this

E 42 Other instruments are not precluded from being used provided that they do not unduly influencd
ts.

22.203 During normal use of the appliance, the chemical reaction in the electrol
| not produce wash water that causes ¢orrosion due to the pH value of the wash water

pH value of the solution used_shall be approximately equal to that of the wash wate
sured during normal use of\the appliance.

pre the test, enclosures*having a coating are scratched by means of a hardened steel
end of which has the\form of a cone with a top angle of 40°. Its tip is rounded with a ra
,25 mm + 0,02 mm. The pin is loaded so that the force exerted along its axis is 10
IN. The pin is held at an angle of 80° to 85° to the horizontal and scratches are madsé

tches aredmade at least 5 mm apart and at least 5 mm from the edges.

r the test, the appliance shall not have deteriorated to such an extent that compliance
standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be bro

the

ser

hpliance is checked by the salt mist test of IEC 60068-2-52, severity 2 being applicable.

I as

pin,
Hius
N +
h by
Five

with
ken

and

bhall £ 1 L ol £ £+ £,
QI rTot 1iave TUUOUTTTICU TTUINIT UIie ouirtrdu .,

CC.29 Clearances, creepage distances and solid insulation

29.2 Modification:

In the second dashed item of the addition, replace “detergent” by “electrolyte”.

CC.32 Radiation, toxicity and similar hazards

Addition:
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The ozone concentration produced by the chemical reactions in the electrolyser shall not be
excessive.

Compliance is checked by the following test, which is carried out in a room without openings
having dimensions of 2,6 m x 3,6 m x 3,0 m, the walls being covered with polyethylene sheet.

The room is maintained at approximately 25 °C and 50 % relative humidity. The appliance is
positioned in accordance with the instructions and then operated for one cycle under
conditions of normal operation.

The[ ozone sampling tube is to be Tocated T0 mm from the gas outlet aperture specifiefl in
CC.|22.201. The background ozone concentration measured prior to the test is subtra¢ted
from the maximum concentration measured during the test.

Thel percentage of ozone in the room shall not exceed 5 x 1076.

Annex BB
Modification:

Instead of the solution containing detergent, a solution of thé electrolysed portion of the wash
water obtained under the conditions of Clause 11 is used.
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Annex DD
(informative)

Washing machines incorporating a power driven wringer

The following modifications to this standard are applicable to washing machines for household
and similar use that incorporate a power driven wringer.

NOTE Additional subclauses and notes in this annex are numbered starting with 201.

DD|7 Marking and instructions
7.1| Addition:

The| safety release mechanism of power-driven wringers shall be markedto indicate its
method of operation, unless its operating means has to be continuously actuated by the usler.

7.12 Addition:

The| instructions for washing machines incorporating a\ power-driven wringer shall draw
attention to the potential hazards involved when operating-the wringer and shall state that

— the wringer must be disengaged or switched offwhen not in use;
— the appliance must not be operated by childréen.
DD|{11 Heating

11.7 Addition:

The| appliance is operated for three cycles, with a rest period of 4 min between cycles. Hach
cycle consists of washing followed by wringing.

Thel| duration of each«wringing period is 8 min. The wringer is loaded by passing a bgard
thrdugh the rollers_once a minute, the roller pressure being adjusted to the maximum value.
The| board is appreximately 20 mm thick and 800 mm long, its width being at least equal to
three-quarters_of\the effective length of the rollers. The board is uniformly tapered at each lend
down to a thickness of approximately 3 mm, over a distance of 200 mm.

DD|{19,--Abnormal operation

19.7 Addition:

Moving parts of a wringer are locked even if a trip bar prevents rotation of the rollers.

DD.20 Stability and mechanical hazards

DD.20.201 Power-driven wringers shall be constructed so that the pressure between the
rollers has to be maintained by the user, unless a readily accessible safety release or other
means of protection is incorporated.
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The release mechanism shall operate easily without violent ejection of any part and shall
release pressure on the rollers immediately. The rollers shall separate either by at least
45 mm at both ends or by at least 25 mm at one end and 75 mm at the other.

The safety release shall be operable by a person standing in any normal working position
relative to the wringer, even if the fingers of both hands are trapped between the rollers.

Power-driven wringers shall be constructed to prevent fingers being squeezed between a
roller and the frame.

Power-driven wringers shall be controlled by an easily accessible switch.

NOTE The switch controlling the washing machine-may can also control the wringer.

Compliance is checked by inspection, by measurement, by manual test and by the following
test

The| pressure between the rollers is adjusted to its maximum value. Thevboard described in
11.7 is passed between the rollers and the wringer is stoppéd- when the board is
appfoximately halfway through. A force is gradually applied to the’operating means of|the
safgty release. The release shall operate before the force exceeds)70 N.
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ISO|10472-2, Safety requirements for industrial laundry machinery” — Part 2: Washing
madghines and washer-extractors
e e Errenenieo o e thona L onnirenen o intledle o he cessecmnonr of Dot e

4 withdrawn.


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2



https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

IEC 60335-2-7:2019-05(en-fr)

IEC 60335-2-7

Edition 8.0 2019-05

INTERNATIONAL
STANDARD

ORME o
TERNATIONALE N

Al
v
oo
Q‘b
©
<&
N

Hqusehold and similar electrical appliances -QSQety -
Part 2-7: Particular requirements for washj achines

Ap

Pafrtie 2-7: Exigences particuliéres r les machines a laver le linge

N\

N
pareils électrodomestiques et analo@es — Sécurité —



https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

-2- IEC 60335-2-7:2019 © |IEC 2019

CONTENTS
FOREWORD ...ttt e e et et e e et et e e et et e e e e e e e e e e e e e e e e eanneenns 4
LN I O 1 1 L I 1 ] PN 7
1 oo ] o1 ST 8
2 NOIMALIVE TEIEIENCES ..ottt et e et et et et e et e ea s 8
3 Terms and definitions ... 9
4 General reqUIrEM Nt . .. it e e iieiieiiiieeiieiieiieiiiieiieiieeieeiie.s 10
5 | General conditions for the tests ........cc.iiiiiiii iR .10
B | ClasSifiCatioN ... AT .11
7 | Marking and inStruCtionS ..o DT .11
8 | Protection against access to live parts.......ccoooiiiiiiiiii s b .12
9 | Starting of motor-operated applianNCes .........ccouiiiiiiiiii e Y A e .12
10 | Power input and CUIreNt... ..o e e e e e e e e aaenas 12
T L HEAING T e 12
P2 Yo 1 o PN .14
13 | Leakage current and electric strength at operating tempefature..........................l. 14
14 | Transient OVervoltages ..o ) e e e 14
15 | Moisture resiStanCe ... T e 14
16 | Leakage current and electric strength ... ... .. .16
17 | Overload protection of transformers and associated circuits .............cooooiiiiiiiiiinnnnss .16
T8 | ENAUIANCE ... N T e e .16
19 | Abnormal Operation ... et A7
20 | Stability and mechanical hazards, . .. ... .19
21 | Mechanical strength ... .21
22 | CONSITUCTION e 0 e e e e e et e ea s .22
23 1 INerNal WITING ..o e e e e .24
D2 S I 0T 4o o To ] g =T 0 1 T .24
25 | Supply connection and external flexible cords ..........cooieiiiiiiiiiiiiii .24
26 | Terminals farrexternal CONAUCTOTS ... ....iiuiiii e e .24
27 | Provision for @arthing ... .25
28 | ScreWws and CONNECTIONS ... ou it et e e eae e .25
29 | Clearances, creepage distances and solid insulation ...............coooiiiiiii i, .25
30 Resistance to heat and fire .......oo.oiiiiii 25
31 ReSIStanCe 10 FUSTING ... 25
32 Radiation, toxicity and similar hazards..........c.coooiiii e 25
AN N XS ittt ans 27
Annex R (normative) Software evaluation .............c.ooiiiiiii i, 28
Annex AA (normative) Detergent... ..o 29
Annex BB (normative) Ageing test for elastomeric parts.........ccoooiiiiii 30
Annex CC (normative) Detergent free electrolyser washing machines.............................. 32
Annex DD (informative) Washing machines incorporating a power driven wringer ................ 36

BB O g AP Y e 38


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

IEC 60335-2-7:2019 © IEC 2019 -3-

Figure 101 — Probe for measuring surface temperatures ..........ccocooiiiiiiiiiiii i,

Table 101 — Maximum temperature rises for external accessible surfaces under normal
oY oX=Y = 141 g Yo T e70] o To 11 410 o =S



https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

1

2)

3)

4)

5)

6)
7)

9)

-4 - IEC 60335-2-7:2019 © |[EC 2

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-7: Particular requirements for washing machines

019

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatign ‘compr
Il national electrotechnical committees (IEC National Committees). The object of IECNIS/ to pro
imternational co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter \referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
in the subject dealt with may participate in this preparatory work. Internationaly governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordance' with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation frof
terested IEC National Committees.

=i )

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
hetween any IEC Publication and the correspondingtnational or regional publication shall be clearly indicat
the latter.

FC itself does not provide any attestation-oft conformity. Independent certification bodies provide confo
jzsessment services and, in some areasy\access to |[EC marks of conformity. IEC is not responsible foi
rvices carried out by independent certification bodies.

Il users should ensure that they have*the latest edition of this publication.

A
N

members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

A
|

ttention is drawn ‘to)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rights.)I[EC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 60335-2-7 has been prepared by IEC technical committee
Safety‘ef household and similar electrical appliances.

sing
mote
. To
ons,
“IEC
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non-
sely
H by
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IEC
any
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bnce
d in

mity
any

o liability shall attach to IEC «Or\ifs directors, employees, servants or agents including individual experts| and

e or
and
IEC

hs is

ct of

61:

This eighth edition cancels and replaces the seventh edition published in 2008,
Amendment 1: 2011 and Amendment 2:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

requirements for steam generators in 3.1.9, 3.6.101, 19.101, 22.106, 22.107;
additional definitions for washing machine types in 3.5.101,3.5.102, 3.5.103;
revised temperature limits for external accessible surfaces in 11.3 and 11.8;
revised test procedure for the spillage test in 15.2;
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— additional requirements for appliances that are controlled by programmable electronic
circuits that limit the number of heating elements and motors from being energised at the
same time, Subclause 22.108.

The text of this International Standard is based on the following documents:

FDIS Report on voting
61/5798/FDIS 61/5839/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lipt of all parts of the IEC 60335 series, under the general title: Housetiold and similar
elegtrical appliances — Safety, can be found on the IEC website.

Thig part 2 is to be used in conjunction with the latest edition (@fJIEC 60335-1 and its
amegndments. It was established on the basis of the fifth edition (2010) of that standard.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1:

Thig part 2 supplements or modifies the corresponding%“clauses in IEC 60335-1, so as$ to
conyert that publication into the IEC standard: Safety requirements for washing machines.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacemant”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:
- bubclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— tinless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, inclyding
hose in a replaced clause or subclausg;

— pdditional annexes are lettered-AA,"BB, etc.
NOTE 3 The following print types”are used:

— fequirements: in roman type;

— lest specifications~ in italic type;

— potes: in smallkroman type.

Wordls in bold\.in the text are defined in Clause 3. When a definition concerns an adjective, the adjective ang the
associated-Aoun are also in bold.

Thel committee has decided that the contents of this document will remain unchanged untilfthe
stability date indicated on the TEC website under "hitp:/flwebsiore.iec.ch” in the data related to
the specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.
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The following differences exist in the countries indicated below.

— 3.1.9: Different size cloths are used. The initial water temperature for machines without heating elements and
without a wringer is 71 °C (USA).

— 6.2: IPX0 appliances are allowed (USA).

— 11.7: The test durations are different (USA).

— 15.101: The test is different (USA).

— 19.7: Appliances without a programmer are operated until steady conditions are established (USA).

— 19.101: A redundant set of contacts is not required (USA).

— 22.6: The test is different (USA).

— P2.101: The test is different (USA).

— RAnnex AA: The detergent and rinsing agent are different (USA).

— RAnnex BB: Different tests are carried out (USA).
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.
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If ap appliance within the scope of this standard also incorporates functions that are cove
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When a part 2 standard does not include additional requirements-to cover hazards dealt
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consjderation when developing the general and’particular requirements for the IEC 60335 series of standards

exan
1ISO

An
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An appliance empleying materials or having forms of construction differing from those det3

int
the
with

standard takes into account the requirements of IEC 60364 as far as possible.so
e is compatibility with the wiring rules when the appliance is connected to the su
hs. However, national wiring rules may differ.

nother part 2 of IEC 60335, the relevant part 2 is applied to each function separately
as is reasonable. If applicable, the influence of one function on ¢he”other is taken
bunt.

art 1, Part 1 applies.

E 1 This means that the technical committees responsible for the'part 2 standards have determined tha
hecessary to specify particular requirements for the appliafice in question over and above the ge
rements.

standard is a product family standard dealing with the safety of appliances and t3
edence over horizontal and generic standards covering the same subject.

FE 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken

ple, in the case of temperature requirements for surfaces on many appliances, generic standards, sud
13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

bppliance that complies with'the text of this standard will not necessarily be considere
ply with the safety principles of the standard if, when examined and tested, it is foun
b other features that impair the level of safety covered by these requirements.

ne requirements-of this standard may be examined and tested according to the inten
requirements*and, if found to be substantially equivalent, may be considered to con
the standard.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-7: Particular requirements for washing machines

Scope

019

Thig

Thig
and
not

Thig
sim
app

NOT]
protd

App
dan
indu

NOT]
laun

As 1
mag
doe

NOT]

clause of Part 1 is replaced by the following.

International Standard deals with the safety of electric washing machines forhouse
similar use, that are intended for washing clothes and textiles, their rated"voltage b
more than 250 V for single-phase appliances and 480 V for other appliances.

standard also deals with the safety of electric washing machines”for household
lar use employing an electrolyte instead of detergent. Additionalrequirements for th
iances are given in Annex CC.

F 101 Guidance is given in Annex DD for requirements that can be, used to ensure an acceptable le
ction against electrical and thermal hazards for washing machines fitted with a power driven wringer.

liances not intended for normal household use butywhich nevertheless may be a sourc
per to the public, such as appliances intended<to*be used by laymen in shops, in |
stry and on farms, are within the scope of this standard.

F 102 Examples of such appliances are washing™machines for communal use in blocks of flats
erettes.

ar as is practicable, this standard deals with the common hazards presented by was

5 not take into account

persons (including children) whose

p physical, sensory orniental capabilities; or

p lack of experience and knowledge

brevents them from using the appliance safely without supervision or instruction;
Children playing with the appliance.

F 103 Aftention is drawn to the fact that

for washing machines intended to be used in vehicles or on board ships or aircraft, additional requiren
Mmay be/necessary;

nold
bing

and
ese

el of

e of
ight

br in

hing

hines that are encountered by allipersons in and around the home. However, in general, it

ents

NOT

2

n many countries additional requirements are specified by the national health authorities the nat

onal

authorities responsible for the protection of labour, the national water supply authorities and similar

authorities.

E 104 This standard does not apply to
washing machines intended exclusively for industrial purposes (ISO 10472-2);

appliances intended to be used in locations where special conditions prevail, such as the presence
corrosive or explosive atmosphere (dust, vapour or gas);

of a

washing machines incorporating steam generating devices in which steam is produced at a pressure

exceeding 50 kPa.

Normative references

This clause of Part 1 is applicable except as follows.
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Addition:

IEC

60584-1, Thermocouples — Part 1: EMF specifications and tolerances

IEC 60730-2-12:2015, Automatic electrical controls for household and similar use — Part 2:
Particular requirements for electrically operated door locks

ISO 1817:2015, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
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T defimiti
clause of Part 1 is applicable except as follows.

Definitions relating to physical characteristics

lacement:

mal operation
Fation of the appliance under the following conditions.

appliance is filled with dry textile material having a,mass equal to the maximum mj
ed in the instructions, and with the maximum quantity~of water for which it is construc
ever, if the power input or current is higher when_éonly 50 % of the textile material is u
appliance is operated with this load instead ifi\this gives more unfavourable condit
the full load during the test of Clause 11.

101 to entry: For some appliances incorporating»a programmer, using the 50 % reduced load may res

matic selection of a reduced wash programme.

temperature of the water is

55 C = 5 °C for appliances without heating elements;

15 °C + 5 °C for appliances/without heating elements and intended for connection to
cold water supply only;

15 °C + 5 °C for other-appliances.

e appliance does hot incorporate a programmer, the water is heated to 90 °C + 5 °C o
as the constriction will allow if lower, before starting the first washing period.

textile material consists of pre-washed double-hemmed cotton sheets having dimens

Foximately 700 mm x 700 mm and a specific mass between 140 g/m?2 and 175 g/m2 in
conditjon.

ass
ted.
:ed,
ons

hit in

the

Ir as

ons
the

For impeller washing machines, if the textile material does not move properly during
operation,

e the quantity of textile material may be reduced until the maximum power input of the motor
is attained; or

e a textile material comprising pre-washed double-hemmed cotton sheets, having
dimensions of approximately 900 mm x 900 mm and a mass between 90 g/m2 and

110 g/mZ2 in the dry condition, may be used.

However, for impeller washing machines, in case of doubt, the test is carried out using the
reduced quantity of textile material.
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A steam generator intended to be filled by hand is filled according to the instructions, water
being added to maintain the steam generation.

A steam generator intended to be filled automatically is connected to the water mains.

3.5 Definitions relating to types of appliances

3.5.101
agitator washing machine
washing machine in which the textiles are substantially immersed in the washing water, the

mechnninnl action haina nrodiicad hy o daoviicea movina ahant Ar alana ito vartinal avic (gl h a
oo ot oo e g P Tr ot u e o—o y YT e e oY I g o O Tt OO gt v ettt

reciprocating motion (an agitator)

Notel 1 to entry: This device usually extends above the maximum water level.

3.5102

impleller washing machine
washing machine in which the textiles are substantially immersed in theywashing water,|the
meghanical action being produced by a device rotating about its axis,-continuously or which
reverses after a number of revolutions (an impeller)

Notel 1 to entry: The uppermost point of this device is substantially below the minimum water level.

3.5/103

drum washing machine

wa]hing machine in which the textiles are placed in either a horizontal drum or a drum that is
I

inclined up to and including 45° from the horizontal-and the textile is partially immersed in[the
waghing water, the mechanical action being produced by rotation of the drum about its gxis,
the movement being either continuous or periodically reversed

3.6 | Definitions relating to parts of an appliance

3.6.101

steam generator
dev|ce in which steam is produced at a pressure not exceeding 50 kPa and in which|the
pressure drops to atmosphericpressure when the steam is not supplied

4 |General requirement

Thig clause of PartVis applicable.

5 |General’conditions for the tests

Thig clause of Part 1 is applicable except as follows.

5.2 Addition:

The relevant tests of 21.101, 21.102 and 22.104 shall be carried out on the same appliance
as that used for the test of Clause 18.

5.3 Addition:
The test of 15.101 is carried out before the test of 15.3.

The relevant tests of 21.101 and 21.102 are carried out before the test of Clause 18. The test
of 22.104 is carried out after the test of Clause 18.
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5.7 Addition:

Doubt is considered to exist if the temperature of the water is within 6 K of the boiling point
and the difference between the temperature rise of the relevant part and the limit specified
does not exceed 25 K minus the room temperature.

6 Classification

This clause of Part 1 is applicable except as follows.

6.1 | Modification:
Appliances shall be of class I, class Il or class Ill.
6.2 | Addition:

Appliances shall be at least IPX4.

7 |Marking and instructions
Thig clause of Part 1 is applicable except as follows.
7.1| Addition:

Appliances without automatic water level control shall be marked with the maximum wpter
levgl.

Appliances not intended for connection.to the hot water supply and not provided with heatting
elements shall be marked with the substance of the following:

CAUTION: Do not connect.to the hot water supply.

7.10 Addition:

If the off position is(only indicated by letters, the word "off" shall be used.
7.12 Addition;

The| instructions shall specify the maximum mass of dry cloth in kilograms to be used in|the
appliance!

The instructions shall include the substance of the following:

This appliance is intended to be used in household and similar applications such as:

— staff kitchen areas in shops, offices and other working environments;
— farm houses;

— by clients in hotels, motels and other residential type environments;
— bed and breakfast type environments;

— areas for communal use in blocks of flats or in launderettes.

If the manufacturer wants to limit the use of the appliance to less than the above, this shall be
clearly stated in the instructions.
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7.12.1 Addition:

For washing machines having ventilation openings in the base, the installation instructions
shall state that the openings must not be obstructed by a carpet.

7.15 Addition:

The caution relating to connection to the hot water supply shall be on the appliance at its
point of attachment to the water supply.

8 [Protection against access to live parts

Thig clause of Part 1 is applicable.

9 |Starting of motor-operated appliances

Thig clause of Part 1 is not applicable.

10 [Power input and current
Thig clause of Part 1 is applicable except as follows.
10.1 Addition:

Thel| selected representative period is the period, such as filling with water, washing, ringing,
water extraction, spinning or braking, during-Mhich the power input is the highest.

10.2 Addition:

Thel selected representative periodFis the period, such as filling with water, washing, ringing,
water extraction, spinning or braking, during which the current is the highest.

11 |Heating
Thig clause of Part.4is applicable except as follows.
11.3 Addition:

Where’ the external accessible surfaces are suitably flat and access permits, then the |test
probe\of Figure 101 may be used to measure the temperature rises of external accessjfble
surfaces specified in Table 101. The probe is applied with a force of 4 N + 1 N to the surface
in such a way that the best possible contact between the probe and the surface is ensured.
The measurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or similar device. Any
measuring instrument giving the same results as the probe may be used.

11.7 Replacement:

Appliances incorporating a programmer are operated for three cycles with the programme that
results in highest temperature rises, with a rest period of 4 min between cycles.
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Other appliances are operated for three cycles, with a rest period of 4 min between cycles.
Each cycle consists of the following operations:

for appliances without means for water
extraction and for washing machines with a
hand-operated wringer,

for appliances having a single drum for
washing and water extraction,

for appliances having separate drums for
washing and water extraction that cannot be

washing;

washing followed by water extraction;

washing and water extraction

separated by an additional 4 min rest

For
dryi

For

used Sirrditarneously,

for appliances having separate drums for
washing and water extraction that can be
used simultaneously,

period;

washing together with water extract
so that the operations terminate
simultaneously;

for appliances having a single drum for
washing, water extraction and drying

washing followed by water extractio
followed by drying;

e that allow the same quantity of textile
material to be washed and dried in the
drum,

o that, according to the instructions, only
allow a portion of the washed textile
material to be dried in the drum,

followed-by two drying periods, with
an additional rest period of 4 min
before each drying period. In this ca
anly two cycles of operation are
carried out.

appliances incorporating a timer, the washing period, the water extraction period and
ng period are equal to the maximum period allowed by the timer.

appliances without a timer,

he washing period has a duratjon*of

p 6 min, for impeller washing machines;

p /8 min, for agitator washing machines;

b 25 min for drum washing machines unless a longer period is stated in the instructions;
he water extraction*period has a duration of 5 min.

rest period, including any braking time, has a duration of 4 min.

r the_specified sequence of operation, discharge pumps that are driven by a sepa

washing-followed by water extraction

on

the

est’periods of 4 min. Each operating period is equal to 1,5 times the period necessa

11.8 Addition:

pr afnid switched on and off manually, are subjected to three operating periods separg

During the test, the temperature rises are monitored continuously for one cycle and shall not
exceed the values shown in Table 101.
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Table 101 — Maximum temperature rises
for external accessible surfaces under normal operating conditions

Surface Temperature rise of external accessible surfaces 2
K
Surfaces of appliances situated not more than 850 Surfaces situated more
mm above the floor after installation than 850 mm above the
floor after installation °
Front surfaces Other surfaces ®
Bare metal 38 42 42
Coated-metall 42 49 49
Gldss and ceramic 51 56 56
Plalstic and plastic 58 62 62
codting > 0,4 mm ¢ ¢©

a8 |Temperature rises are not measured on

— the underside of appliances intended to be used on a working surface or floor, Wwhere these surfafes
are inaccessible to a 756 mm diameter probe having a hemispherical end, applied with a force |not
exceeding 1 N,

— the rear surface of appliances which, according to the instructions, shall,bé)placed against a wall and
where these surfaces are inaccessible to a 75 mm diameter probe having.a hemispherical end, applied
with a force not exceeding 1 N,

—  hot water supply fittings and hoses,
—  surfaces within 256 mm from air outlets values can be increased“by 10 K.

If these values are exceeded, the test is allowed to be repeated with the appliance moved away from the jest
corner wall. The test is repeated for 1 cycle.

¢ |Metal is considered coated when a coating having a minimum thickness of 90 ym made by enamel or
non-substantially plastic coating is used.

D

The temperature rise limit of plastic also appliesfor plastic material having a metal finish of thickness less
than 0,1 mm.

¢ |When the thickness of the plastic coating.does not exceed 0,4 mm, the temperature rise limits of codted
metal for underlying metal apply or thetémperature rise limits for glass or ceramic material for underlyfing
glass or ceramic material apply.

12 |Void

13 |Leakage current and electric strength at operating temperature
Thig clause of Part 1 is applicable except as follows.

13.2 Modification:

For'statiomary class1appliances, thefeakage currentshatt-motexceed 3,5 mA;, or +mA/kW

of rated power input with a limit of 5 mA, whichever is greater.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is applicable except as follows.
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15.2 Replacement:

Appliances shall be constructed so that spillage of liquid in normal use does not affect their
electrical insulation even if an inlet valve fails to close.

Compliance is checked by the following test.

Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 13.
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regards to the test results, the rinsing agent shall have the following properties:

liances intended to be filled with water by the user are completely filled with ,w|
faining approximately 1 % NaCl. A further quantity of this solution equal to 15<% of
acity of the appliance or 0,25 |, whichever is greater, is poured in steadily overia perio
fin.

br appliances are operated until the maximum water level is reached, and 5 g of
brgent specified in Annex AA is added for each litre of water in thevappliance. Each

e is held open and the filling is continued for 15 min after first evidénce of overflow or
inflow is automatically stopped by other means. The appropriate’ tests being applied
time to each inlet valve.

appliances that are loaded from the front, the door is thén opened if this can be achig
ually and without damage to the door interlock system.

all appliances, 0,5 | of a solution comprising water containing approximately 1 % NaCl
% of rinsing agent, is rapidly poured over the top of the appliance so that the spil
tion flows over the surfaces of the appliancé€ that incorporate controls, the controls b
ed in the on position. The controls are-then operated through their working range,
ration being repeated after a period of 5 min.

commercially available non-ionicrinsing agent may be used, but if there is any doubt

iscosity, 17 mPa-s;

ater
the
d of

the
nlet
intil
one

ved

and
age
bing
this

with

e DH, 2,2 (1 %, in water)
and|its composition.shall be
Substance Parts by mass
%

Plurafac ®-LE 221" 15,0
Cufnerie“sulfonate (40 % solution) 11,5
Cittic-acid{anhydrous) 3.0
Deionized water 70,5

The appliance shall then withstand the electric strength test of 16.3 and inspection shall show
that there is no trace of water on insulation that could result in a reduction of clearances or
creepage distances below the values specified in Clause 29.

15.101

Appliances shall be constructed so that foaming does not affect electrical insulation.

1 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the

C

onvenience of users of this document and does not constitute an endorsement by IEC of this product.
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Compliance is checked by the following test that is carried out immediately after that of 15.2.

The appliance is operated under the conditions specified in Clause 11 but at rated voltage for
one complete cycle with the programme that results in the longest period of operation. A
quantity of detergent necessary to cause foaming is added. The composition of the detergent
is specified in Annex AA.

For appliances incorporating a detergent dispenser, the solution is added manually at the
point in the cycle when it would normally be dispensed automatically. For other appliances,
the solution is added before starting the cycle.

The| appliance shall then withstand the electric strength test of 16.3.

The| appliance is kept in a test room having a normal atmosphere for 24 h before bging
subjected to the test of 15.3.

16 |Leakage current and electric strength

Thig clause of Part 1 is applicable.

17 |Overload protection of transformers and associated circuits

Thig clause of Part 1 is applicable.

18 |Endurance
Thig clause of Part 1 is replaced by the following.

18.101 Appliances shall be constructed so that the lid or door interlock withstands [the
stresses to which it may be exposed in normal use.

Compliance is checked by the-following test.

Thel lid or door is opened as in normal use and the force applied to the handle, or actuating
meagns of the releasé 'mechanism, is measured. The force required to close the lid or doar is
alsq measured.

Thel| lid or door is then subjected to 10 000 cycles of opening and closing. For the [first
6 000 cycles;"the appliance is supplied at rated voltage and operated so that the interlock
the
the
the

If the interlock complies with IEC 60730-2-12, the appliance is not connected to the supply
mains during this test. If the interlock operates more than once during normal operation, it is
operated for this number of times during each cycle.

Lids are opened each time by approximately 45° and doors by 90°, the speed of opening
being approximately 1,5 m/s. The force applied to open the lid or door is twice the measured
opening force, with a minimum of 50 N and a maximum of 200 N.

Doors are closed at a speed of approximately 1,5 m/s, the force applied being five times the
measured closing force, with a minimum of 50 N and a maximum of 200 N. Lids are allowed to
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close under their own weight but if they fail to latch, a force of five times the measured closing
force is applied, with a minimum of 50 N and a maximum of 200 N.

After the tests, compliance with the relevant requirements of 20.103 to 20.105 shall not be
impaired.

18.102 The braking mechanism of appliances having a lid that can be opened during the
water extraction period shall withstand the stresses to which they may be exposed in normal
use.
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hpliance i1s checked by the following test.

appliance is supplied at 1,06 times rated voltage and operated under normal opera

the motor has reached its highest speed. The lid is then fully opened. The tes
bated after the drum has been at rest for a period long enough to €nsure that
iance does not attain an excessive temperature.

test is carried out 1 000 times, the textile material being re-saturated with water at |
ry 250 times.

r the test, the appliance shall be fit for further use and compliance with this standard s
be impaired.

E  Forced cooling can be used to prevent excessive temperatures-and to shorten the test.
Abnormal operation
clause of Part 1 is applicable except as follows.

Addition:

appliances incorporating a programmer or a timer, the tests of 19.2 and 19.3 are repld
he test of 19.101.

test of 19.7 is not carried out on motors driving moving parts of an oscillating agitator.

liances not intended for connection to the hot water supply and not provided with hea
hents are alsg subjected to the test of 19.102.

Addition:

tricted heat dissipation is obtained without water in the appliance or with just suffid

tion
tis
the

past

hall

ced

ting

ient

wat

prto cover the heating elements, whichever is the more unfavourable

19.7 Addition:

App

liances without a programmer or timer are operated for 5 min.

19.9 Addition:

The running overload test is carried out on appliances that have overload protective devices
incorporating electronic circuits to protect the windings of the drum motor. However, the test
is not carried out if the protective device senses the winding temperature directly.

NOT

E 101 Measuring winding resistance or winding current is not directly measuring the winding temperature
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019

The appliance is operated under the conditions of Clause 11 for one cycle. The load is then
increased so that the current through the motor windings is raised by 10 %. The appliance is
operated again for the same cycle, the supply voltage being maintained at its original value.
The load is again increased and the test is repeated until the protective device incorporating

the

electronic circuit operates or the motor stalls.

19.13 Addition:

The

textile material shall not ignite and shall not show any charring or glowing.

NOT

Dur
vall

The)
be (

19.1
Any

The)

If o

107 Light brown colouring ot the textile material or slight emission of smoke can be ignored.

ng the tests of 19.101 and 19.102, the temperature of windings shall not exceed
es specified in Table 8.

appliance shall comply with the appropriate requirements of 20.103 to 2Q.105 if it can
perated.

01 The appliance is supplied at rated voltage and operated under normal operat
fault condition or unexpected operation that may be applied incnormal use is introduce

fault conditions and unexpected operations to be applied are:

he programmer stopping in any position;

Hisconnection and reconnection of one or more phases of the supply during any part of
brogramme;

bpen-circuiting or short-circuiting of components;
failure of a magnetic valve;

failure or blocking the mechanical parts-of a water-level switch. This fault condition is
applied if

p the cross-sectional area of the'tube supplying the air chamber is greater than 500 n
with a minimum dimension“of 10 mm;

p the outlet of the chamber is at least 20 mm above the highest water level; and

» the tube connecting the air chamber to the water-level switch is fixed so that ther
no likelihood of.bending or pinching;

buncture of thescapillary tube of a thermostat;

he steam generator is operating without water.

programme; the tests with that programme are carried out with the water valve closed.
va/\Te is'not closed after the programme has started to operate.

beration( without water in the appliance is a more unfavourable condition for starting

the

still

jon.

~

he

not

any
Fhis

NOT

E The fault condition with

— the automatic filling device held open is covered by 15.2;

— thermal controls short-circuited is covered by 19.4;

— motor capacitors short-circuited or open-circuited is covered by 19.7;

— the failure of door interlocks is covered by 24.1.4.

19.102 Appliances not intended for connection to the hot water supply and not provided with
heating elements are operated under the conditions of Clause 11, except that they are
supplied at rated voltage and filled with water at a temperature of 65 °C + 5 °C.
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Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.1 Modification:

The appliance is empty or filled as specified for normal operation, whichever is more
unfavourable. Doors and lids are closed and any castors turned to the most unfavourable
position.

20.1
hing
exc

If a
rem
clos

The
unle

Corn

Tes
toc

20.1
Con

The)
the
the

The)

The)
arol

If ¢
fau

01 Drum washing machines that are loaded from the top through an opening.wi

peds 50 mm.

removable or sliding lid is provided, the motor shall be de-energized as sqQon as the |
oved or displaced and it shall not be possible to start the motor unless ‘the lid is in
ed position.

interlock shall be constructed so that unexpected operation ,of*the appliance is unli
ss the lid is in the closed position.

hpliance is checked by inspection, by measurement and-by/the following test.

{ probe B of IEC 61032 s applied in order to try amd release any interlock that is nee
pmply with the requirement. The interlock shallnot/release.

02 Appliances shall not be adversely affected by an unbalanced load.
hpliance is checked by the following test.

appliance is placed on a horizontal support and a load having a mass of 0,2 kg or 10 §
maximum mass of the cloth specified in the instructions, whichever is greater, is fixe
inside wall of the drum half-way along its length.

appliance is supplied at rated voltage and operated during the water extraction period

test is carried-out four times, the load being moved each time through an angle of
ind the wall of the drum.

bmpliance) relies on the operation of an electronic circuit, the test is repeated with
{ conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit.

Th

h a

ed lid shall incorporate an interlock that de-energizes the motor before the lid;opening

d is
the

Kely

ded

90°

the

applianr\a shall not overturn and the drum shall not hit other parfe nvnnpf the enclos

re.

After the test, the appliance shall be fit for further use.

20.103 Drum washing machines that are loaded from the front or from the top, the door or
lid shall be interlocked so that the appliance can only be operated when the door or lid is in

the

closed position.

Compliance is checked by inspection, by manual test and by the following test.

Test probe B of IEC 61032 is applied in order to try and release any interlock that is needed
to comply with the requirement. The interlock shall not release.
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20.104 It shall not be possible to open the lid or door of the appliance while the drum speed
exceeds 60 r/min if the drum has a rotational kinetic energy exceeding 1 500 J, or a maximum
peripheral speed exceeding

— 20 m/s, for drums that rotate about the horizontal axis or an axis inclined up to and
including 45° from the horizontal;

— 40 m/s, for drums that rotate about the vertical axis.

Compliance is checked by the following test.

If compliance relies on the operation of an electronic circuit, the test is repeated, under|the
follawing conditions applied separately:

— |the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circulit;

— |the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4:5 applied to |the
appliance.

It shall not be possible to open the lid or door while the drum speed exceeds 60 r/min. Ifithe
appliance is loaded from the front and the door can be opened, the motor shall be |de-
enefgized before the opening exceeds 50 mm.

NOTE The rotational kinetic energy can be calculated from the folfowing formula:

E = mv2/4

wherle
E is the rotational kinetic energy, in J;
m |is the mass of cloth specified in the instructions, in kg;

v is the maximum peripheral speed of the drum, in m/s.

If tHe electronic circuit is programmable, the software shall contain measures to control|the
fault/error conditions specified"in Table R.1 and is evaluated in accordance with the releyant
reqliirements of Annex R.

20.105 Appliances ,shall have an automatic means for switching off the motor, or| for
redlicing the drum~speed to 60 r/min, when the lid or door is opened if the drum hgs a
rotational kineticeenergy not exceeding 1 500 J and a peripheral speed not exceeding

— RO m/s, A0t drums that rotate about the horizontal axis or an axis inclined up to [and
ncluding-45° from the horizontal,

— #0/mis, for drums that rotate about the vertical axis.

NO ‘The rotational Kinetic energy Is calculated in accordance with the formula in 20.7104.

Compliance is checked by the following test.

The appliance is supplied at rated voltage and operated in accordance to 20.1 empty or filled
as specified for normal operation, whichever is more unfavourable. A force not exceeding
50 N is applied to the lid or door in an attempt to open it, as in normal use.

If compliance relies on the operation of an electronic circuit, the test is repeated under the
following conditions applied separately:
— the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;

— the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the
appliance.
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If the lid or door opens, the drum speed shall be no higher than 60 r/min within 7 s of opening
the lid or door by 50 mm. In addition, if the appliance is loaded from the front, the motor shall
become de-energized.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of Annex R.

20.106 For appliances with a front opening door having an opening dimension exceeding
200 mm, and drum volume exceeding 60 dm3, it shall not be possible to start or recommence

the rwastimg—cycteuntita—separatemeans—whith—comntrots—the—Tmovement—of the—drum is

operated manually, even after the door has been opened and closed again.

NOTE The volume of the drum can be calculated by measuring the maximum internal diameterland maximum

interhal length of the drum.

Compliance is checked by inspection, measurement ignoring any non-metallic seal fittefl in

the [door opening, and by the following test.

The| appliance is supplied at rated voltage, and the door is opened @nd then closed.

If compliance relies on the operation of an electronic circuit, the test is repeated under|the

follawing conditions applied separately:

— the fault conditions in a) to g) of 19.11.2 are applied one at a time to the electrgnic
circuit;

— the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 are applied to |the
hppliance.

The|l washing cycle shall not start or recomngence.

20.107 For appliances with a front.@pening door having an opening dimension exceeding

200|mm, and drum volume exceeding 60 dm?3, it shall be possible to open from the inside|the

cloged door, when the appliancecis not energized or in a standby mode, with a force|not

exceeding 70 N.

NOTE 1 The volume of the_ drum can be calculated by measuring the maximum internal diameter and maximum

interhal length of the drum.

Compliance is chécked by measurement, ignoring any non-metallic seal fitted in the door

opehing, and by\applying a force of 70 N perpendicular to the plane of the closed door gt a

point furthest_from the hinges accessible from the inside of the door. If the appliancg is

supplied with an additional decorative door, the test is carried out with this door closed.

NOTE 2, The force can be applied to the outside of the door.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.

21.101 Lids and doors shall have adequate mechanical strength.

Compliance is checked by the test of 21.101.1 for lids and 21.101.2 for doors.

21.101.1 A rubber hemisphere having a diameter of 70 mm and a hardness between
40 IRHD and 50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height

of 1

00 mm onto the centre of the lid.
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The test is carried out three times, after which the lid shall not be damaged to such an extent
that moving parts become accessible.

21.101.2 A vertically downwards force of 150 N is applied in the most unfavourable position
to the door while it is open at an angle of 90° + 5°. The force is maintained for 1 min.

After the test, the appliance shall not be damaged or deformed to such an extent that
compliance with 20.103 to 20.105 is impaired.

21.102 Lids shall have adequate resistance to distortion.

Compliance is checked by the following test.
A fgrce of 50 N is applied to the open lid in the most unfavourable direction and position.

Thel test is carried out three times, after which the hinges shall not have worked loose and|the
appliance shall not be damaged or deformed to such an extent that compliance with 20.103 to
20.105 is impaired.

22 (Construction
Thig clause of Part 1 is applicable except as follows.
22.¢ Modification to the requirement:

The|requirement relating to leakage from containers, hoses, couplings and similar parts of| the
appliance is not applicable to parts that withstand the ageing test specified in Annex BB.

Modification to the test specification:

Instead of coloured water, a solution composed of 5 g of the detergent specified in Annex AA
perllitre of distilled water is used.

22.101 Appliances shall beJconstructed so that when the water level is above the lower edge
of the door opening, ittshall not be possible to open the door by a simple action while|the
appliance is operating.~This requirement is not applicable to appliances fitted with interlogked
doofs or doors thatiare opened by means of a key or by two separate actions, such as
pushing and turning-

Compliance.is checked by inspection and by manual test.

If compliance relies on the operation of an electronic circuit and the appliance is capable of
proiﬁwwmﬁ—mmmmm%mmmw f i f i ater

temperature of 60 °C or higher, the test is repeated under the following conditions applied
separately:

— the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;
— the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the
appliance.

It shall not be possible to open the lid or door by a simple action.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of Annex R.
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22.102 Appliances shall be constructed so that textile material cannot come into contact with
heating elements.

Compliance is checked by inspection.

22.103 Appliances shall be constructed so that, during normal use, filter compartments
cannot be opened by a simple action. This requirement is not applicable to appliances
intended for connection to the cold water supply only and without means to heat the water or
to appliances fitted with filter compartment covers that are

ntarlaockad:
oK ea;

— ppened by means of a key;
— ppened by two separate actions such as pushing and turning; or
— ppened by rotating by more than 180°.

Compliance is checked by inspection and by manual test.

22.104 Lid and door interlocks required for compliance with Clausey20 shall be constru¢ted
so that they are unlikely to be forced open in normal use.

Compliance is checked by the following test.

Thel lid or door is opened as in normal use and the forcéyapplied to the handle, or actuating
meagns of the release mechanism, is measured.

Thel lid and door is closed. The appliance is stipplied at rated voltage and operated for a
sufffcient period for the interlock to be energized. An attempt is then made to open the ligd or
doof as in normal use. The force applied_ is<gradually increased to five times the measyred
opehing force, with a minimum of 50 N and.a maximum of 200 N, over a period of 5 s.

Theltest is carried out 300 times at axate of approximately six times per minute.

The| force is then increased to 10 times the measured opening force, with a minimum of 50 N.
It shall not be possible to openthe lid or door.

NOTE Damage to handles.is‘ignored.

22.105 Any mechanical release mechanism intended to open the loading door after a faijure
shall only be accessible by using a tool.

Compliancevis checked by inspection.

22.106./ Steam generators shall be vented to the atmosphere. The aperture shall be at I¢ast
5 mm in diameter or at least 20 mm<in area with a minimum dimension of 3 mm.

Compliance is checked by inspection and by measurement.

22.107 Appliances with steam generators shall be constructed in such a way that there is
no spillage of water or sudden jets of steam or hot water likely to expose the user to a hazard
when the appliance is used in accordance with the instructions.

If jets of steam or liquids are emitted through protective devices, the electrical insulation shall
not be affected or the user exposed to a hazard.

Compliance is checked by inspection and by inspection during the tests of Clause 11 and
Clause 19.
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22.108 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energised at the same time, simultaneous
activation of any combination of heating elements and motors shall not render the appliance

uns

afe.

Compliance is checked as follows:

23

the fault/error conditions specified in Table R.1 are applied and evaluated in accordance

with the relevant requirements of Annex R; or

the appliance is operated under the conditions of Clause 11 while being supplied at rated

ur’tayc, tILIG pluylauuuabl’c Ul’UthUIH’b bl’lbul’t\) bUI.IIy IIlUdI‘fI‘Ud tU al’l’UVV Olllllulltall
betivation of all heaters and motors under their control. Under these conditi
compliance with 19.13 shall be fulfilled.

Internal wiring

Thig clause of Part 1 is applicable except as follows.

23.101 The insulation and sheath of internal wiring for the supply,of magnetic valves

sim

lar components incorporated in external hoses for connection'tothe water mains shal

ous
bns,

and
be

at lgast equivalent to the electrical characteristics of light polyvinyl chloride sheathed flexible
cord (code designation 60227 IEC 52).

Compliance is checked by the appropriate tests.

24

Components

Thig clause of Part 1 is applicable except as-fallows.

24.1.4 Addition:

Thel number of cycles of operationfor programmers is 3 000.

For
6.1
ad
inte
of o

lid or door interlocks, theynumber of cycles of operation declared for Subclauses 6.10

of IEC 60730-2-12:2015 shall not be less than 6 000. For washing machines that inc
['ving function, theSminimum number of cycles of operation is increased to 9 000. If]
rlock operates mare than once during normal operation, the minimum number of cy
beration is increased accordingly.

24.101 Thermal cut-outs incorporated in washing machines for compliance with 19.4 3

—

no

be self-resetting thermal cut-outs.

and
ude

the
cles

hall

Compliance is checked hy inspection

25

Supply connection and external flexible cords

This clause of Part 1 is applicable.

26

Terminals for external conductors

This clause of Part 1 is applicable.
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Provision for earthing

This clause of Part 1 is applicable.

28

Screws and connections

This clause of Part 1 is applicable.

29
Thig
29.3

The
250
poll

30
Thig
30.7

For
was

31

Thig

32

Thig

Clearances, creepage distances and solid insulation

clause of Part 1 is applicable except as follows.
Addition:

microenvironment is pollution degree 3, and the insulation shall have,a CTI not less
unless the insulation is enclosed or located so that it is unlikely” to be expose
Lition during normal use of the appliance due to

condensation produced by the appliance;

chemicals, such as detergent or fabric conditioner.
Resistance to heat and fire
clause of Part 1 is applicable except as follows.
Addition:

washing machines incorporating a.ptogrammer or a timer, 30.2.3 is applicable. For o
hing machines, 30.2.2 is applicable:

Resistance to rusting

clause of Part 1 is @pplicable.

Radiation, toxicity and similar hazards

clause(ofyPart 1 is applicable.

han
to

ther
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Key

ddhesive

thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K (chrome alumel)

andle arrangement permitting a contact force of 4 N + 1 N

m o O © »

H
polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm
t

nned copper disc: 5 mm diameter, 0,5 mm thick with flat contact face

Figure 101 — Probe for measuring surface temperatures
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex R
(normative)

Software evaluation

2.5 Modification:

programmable electronic circuits with functions requiring software incorporating

measures to control the fault/error conditions specified in Table R.1, detection of a fault/error

shal—occur—before r‘nmplignr‘n with  Clauses 10, 20 1ﬂA, 20 1ﬂR’ 22 101 and 22 108 is
imphired.
R.2{2.9 Modification:

The

software and safety-related hardware under its control shall be injtialized and ghall

terminate before compliance with Clauses 19, 20.104, 20.105, 22.101 and_22.108 is impained.
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Annex AA
(normative)

Detergent

The detergent specified in the instructions may be used, but if there is any doubt with regards
to the test results, the composition of the detergent shall be as follows:

Substance Parts by mass
%
Linpar sodium alkyl benzene sulphonate (mean length of alkane chain C11’5) 6,4
Ethioxylated tallow alcohol (14 EQO) 2,3
Sodlium soap (chain length C,, . 14° 13 % t0 26 % and C, g, ,5: 74 % to 87 %) 2,8
Sodlium tripolyphosphate 35,0
Sodlium silicate (SiO,: 76,75 % and Na,0: 23,25 %) 6,0
Mapnesium silicate 1,5
Catboxy methyl cellulose 1,0
Ethlylenediamine tetra-acetic-sodium-salt 0,2
Opfical whitener for cotton (dimorpholinostilbene type) 0,2
Sodlium sulphate (as accompanying substance or added) 16,8
Walter 7,8
Sodium perborate tetrahydrate (supplied separately) 20,0

NOTE The composition of the detergent is extracted.from IEC 60456:19942

2 Wwithdrawn.
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Annex BB
(normative)

Ageing test for elastomeric parts

019

The ageing test on elastomeric parts is carried out by measuring their hardness and mass
before and after immersion in solutions of detergent and rinsing agent at elevated

temperature.

Th test is carried out on at least three enmplno of each pnrf The test prnr\nnlurn IS as

spectified in ISO 1817, with the following modifications.

5 [Test liquids

Twq test liquids are used:

— aqne liquid is obtained by dissolving 5 g of the detergent specified ifAhnex AA per litre of
distilled water;

— the other liquid is composed of 0,6 ml of rinsing agent as specified in 15.2 per litr¢ of
distilled water.

Cark is to be taken to ensure that the total mass of the test pieces immersed does not exdeed

100| g for each litre of solution, that the test pieces arelcompletely immersed and that their

entire surface is freely exposed to the solution. During<the tests, the test pieces are not t¢ be

exppsed to direct light. Test pieces of different gompounds are not to be immersed at|the

sanje time in the same solution.

6 [Test pieces

6.4 | Conditioning

The|temperature is 23 °C £ 2 °C, and the relative humidity is (50 + 5) %.

7 |mmersion in the test’liquid

7.1 | Temperature

Thel solution isyheated within 1 h with the test pieces immersed, to a temperature of 75 *8 °C

and|maintajned at this value. The solution is renewed every 24 h and heated in the same way.

NOTE <To avoid undue evaporation of the solution, a closed-circuit system or similar method can be usefl for

renelind the solution

7.2 Duration

The test pieces are immersed for a total period of 48 *(1) h.

The test pieces are then immediately immersed in a fresh solution which is maintained at
ambient temperature. The pieces are immersed for 45 min + 15 min.

After having been removed from the solution, the test pieces are rinsed in cold water at
15 °C = 5 °C and then dried with blotting paper.
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8 Procedure

8.2

Change in mass

The increase in mass of the test pieces shall not exceed 10 % of the value determined before

imm

8.6

The

ersion.

Change in hardness

micro-test for hardness applies.

The)
sha

hardness of the test pieces shall not have changed by more than 8 IRHD. Their str
| not have become sticky and shall show no crack visible to the naked eye or{@ny o

detérioration.

ace
ther
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Annex CC
(normative)

Detergent free electrolyser washing machines

The following modifications to this standard are applicable to washing machines for household
and similar use that incorporate an electrolytic process employing an electrolyte instead of
detergent.

NOT Additi nd notes in this annex are numbered starting with 201

CCl2 Normative references
Addition:

IEC|60068-2-52, Environmental testing — Part 2: Tests — Test Kb: Salt mist, cyclic (sodjum,
chligride solution)

IEC|60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protedtion
"n n

CCl|3 Terms and definitions
3.1.9 Addition:

Appliances employing an electrolyte added by.the user shall be filled with the amount [and
typg of electrolyte specified in the instructions.

CC|7 Marking and instructions
7.12 Addition:

Thel instructions for applianees intended to be filled with electrolyte by the user shall contain
detgils of the electrolyterto’be used and the substance of the following:

h order to avoid_hazards, use only the electrolyte specified.

NOTE 201 Details of the electrolyte to be used can be given, for example, in terms of a generic name |or a
manpfacturerisspart number.

7.12.1 ‘Addition:

The instructions shall state that the appliance shall be installed so that there is a distance of
at least 200 mm between the appliance enclosure and external heat sources, such as
appliances containing heating elements.

CC.15 Moisture resistance

15.2 Replace the third and fourth paragraphs of the compliance in the replacement by the
following:
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Appliances are operated under the conditions of Clause 11 but without a clothes load. When
the maximum water level is reached, the inlet valve is held open and the filling is continued
for 15 min after first evidence of overflow or until the inflow is automatically stopped by other
means.

15.101 Not applicable.

CC.19 Abnormal operation

CC.19.201 Appliances—shall—be—constructed—so—that—foaming—doss—not—affect—electrical
A = AaH—>bo RSHUHGEEE Hat—eaHRg—a Rot—aH t 1 t

ppH
insylation.

Compliance is checked by the following test that is carried out immediately after 156)2.

Detgergent having a composition as specified in Annex AA is added, the quantity of detergent
being twice the quantity of electrolyte necessary for normal washing. The ‘appliance is then
opefated under the conditions specified in Clause 11 but for one complete cycle with|the
programme that results in the longest period of operation.

Thel appliance shall then withstand the electric strength test of 16{3.

CCl22 Construction
22.6 Modification:

Instead of coloured water, a solution composed-of 5 g of the detergent specified in Annex AA
per |litre of distilled water is used.

=

Ada the following subclause:
22.17 Addition:

Spacers intended to prevent the electrolyser aperture being blocked by walls shall be fixed so
that| it is not possible to remove them from the outside of the appliance by hand or by means
of a| screwdriver or a spanner.

CC.22.201 Appliances fitted with an electrolyser, consisting of cathodic and angdic
chambers separated by an electrolytic separator, shall be constructed so that the electrolyser
is gdlways open to the atmosphere through an aperture of at least 5 mm in diameter} or
20 (nm2 in~area with a width of at least 3 mm. The aperture shall be located so that |t is
unlikely'\to be obstructed in normal use.

Compliance is checked by inspection and by measurement.

CC.22.202 During normal use of the appliance, the chemical reaction in the electrolyser
shall not produce hydrogen gas that is released in hazardous amounts into areas

— where electrical components that produce arcs and sparks during normal operation or
abnormal operation are mounted, unless these components have been tested and found at
least to comply with [IEC 60079-15 for group |IC gases; or

— that contain surfaces with a temperature exceeding 460 °C during normal operation or
abnormal operation and that may be exposed to the released hydrogen gas.

Compliance is checked by inspection, by measuring the temperature of the relevant surfaces
during normal operation and abnormal operation and by the following test.
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appliance is operated for one cycle under conditions of normal operation.

019

The concentration of hydrogen gas in the relevant areas is measured continuously for one
wash cycle from the beginning of the test until the end of the cycle. The background hydrogen
concentration measured prior to the test is subtracted from the maximum concentration
measured during the test.

Instruments used for monitoring gas concentration, such as those that use infrared sensing
techniques, shall have a fast response, typically 2 s to 3 s and shall not unduly influence the
result of the test.

If g
exc

The)

NOT]

NOT]|
resu

CC.
sha

Con
The)
mea

Bef
the
of @
0,5

draling the pin along the surface ofithe coating at a speed of approximately 20 mm/s.

scra
Aftd

this
and|

CccC

29.3

hs chromatography is used, the gas sampling in confined areas shall occur at a.rate
peding 2 ml every 30 s.

measured value shall not exceed 50 % of the lower flammability limit (LFL)\of hydroge

FE 1 The LFL of hydrogen gas is 4 % V/V of air.

FE 2 Other instruments are not precluded from being used provided that they)de not unduly influencd
ts.

22.203 During normal use of the appliance, the chemigal“reaction in the electrol
| not produce wash water that causes corrosion due to the pH value of the wash water

pH value of the solution used shall be approxintately equal to that of the wash wate
sured during normal use of the appliance.

pre the test, enclosures having a coating are scratched by means of a hardened steel
end of which has the form of a cone with~a top angle of 40°. Its tip is rounded with a ra
,25 mm £ 0,02 mm. The pin is loaded so that the force exerted along its axis is 10
IN. The pin is held at an angle of. 80° to 85° to the horizontal and scratches are madsé

tches are made at least 5 mm‘apart and at least 5 mm from the edges.

r the test, the appliance-shall not have deteriorated to such an extent that compliance
standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be bro
shall not have looséned from the surface.

29 Clearances, creepage distances and solid insulation

Modification:

In tI|7e Second dashed item of the addition, replace “detergent” by “electrolyte”.

not

=S

the

ser

hpliance is checked by the salt mist test of IEC 60068-2-52, severity 2 being applicable.

' as

pin,
Hius
N +
h by
Five

with
ken

CC.32 Radiation, toxicity and similar hazards

Addition:

The ozone concentration produced by the chemical reactions in the electrolyser shall not be
excessive.

Compliance is checked by the following test, which is carried out in a room without openings
having dimensions of 2,5 m x 3,5 m x 3,0 m, the walls being covered with polyethylene sheet.
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The room is maintained at approximately 25 °C and 50 % relative humidity. The appliance is
positioned in accordance with the instructions and then operated for one cycle under
conditions of normal operation.

The ozone sampling tube is to be located 10 mm from the gas outlet aperture specified in
CC.22.201. The background ozone concentration measured prior to the test is subtracted
from the maximum concentration measured during the test.

The percentage of ozone in the room shall not exceed 5 x 1076,

Anhex BB
Modlification:

Instead of the solution containing detergent, a solution of the electrolysed portion of the wjash
water obtained under the conditions of Clause 11 is used.



https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

- 36 - IEC 60335-2-7:2019 © |IEC 2019

Annex DD
(informative)

Washing machines incorporating a power driven wringer

The following modifications to this standard are applicable to washing machines for household
and similar use that incorporate a power driven wringer.

NOTE Additional subclauses and notes in this annex are numbered starting with 201.

DD|7 Marking and instructions
7.1| Addition:

The| safety release mechanism of power-driven wringers shall be markedto indicate its
method of operation, unless its operating means has to be continuously actuated by the usler.

7.12 Addition:

The| instructions for washing machines incorporating a power-driven wringer shall draw
atteption to the potential hazards involved when operating the’wringer and shall state that

— the wringer must be disengaged or switched off when(not in use;
— the appliance must not be operated by children.

DD|{11 Heating
11.7 Addition:

Thel appliance is operated for three-Gycles, with a rest period of 4 min between cycles. Hach
cycle consists of washing followed(by wringing.

Thel| duration of each wringing period is 8 min. The wringer is loaded by passing a bagard
thrdugh the rollers once a ‘minute, the roller pressure being adjusted to the maximum value.
The| board is approximately 20 mm thick and 800 mm long, its width being at least equa3l to
three-quarters of thefeffective length of the rollers. The board is uniformly tapered at each [end
down to a thickness of approximately 3 mm, over a distance of 200 mm.

DD|{19 Abnormal operation

19.7 Addition:

Moving parts of a wringer are locked even if a trip bar prevents rotation of the rollers.

DD.20 Stability and mechanical hazards

DD.20.201 Power-driven wringers shall be constructed so that the pressure between the
rollers has to be maintained by the user, unless a readily accessible safety release or other
means of protection is incorporated.

The release mechanism shall operate easily without violent ejection of any part and shall
release pressure on the rollers immediately. The rollers shall separate either by at least
45 mm at both ends or by at least 25 mm at one end and 75 mm at the other.


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2

IEC 60335-2-7:2019 © IEC 2019 - 37 -

The safety release shall be operable by a person standing in any normal working position
relative to the wringer, even if the fingers of both hands are trapped between the rollers.

Power-driven wringers shall be constructed to prevent fingers being squeezed between a
roller and the frame.

Power-driven wringers shall be controlled by an easily accessible switch.

NOTE The switch controlling the washing machine can also control the wringer.

oWing

The| pressure between the rollers is adjusted to its maximum value. The board dgscribed in
11.7 is passed between the rollers and the wringer is stopped whencthe board is
appfoximately halfway through. A force is gradually applied to the operating, means of|the
safgty release. The release shall operate before the force exceeds 70 N.
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The bibliography of Part 1 is applicable except as follows.
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IEC 60335-2-4, Household and similar electrical appliances — Safety — Part 2-4: Particular
requirements for spin extractors

icular

IEC|60436, Electric dishwashers for household use — Methods for measuring the performapce

IEC|60456:1994, Electric clothes washing machines for household use. = Methods| for
megsuring the performance3

ISO|10472-2, Safety requirements for industrial laundry machinery” — Part 2: Washing
maghines and washer-extractors

3 Withdrawn.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-7: Exigences particuliéres pour les machines a laver le linge

AVANT-PROPOS

1) Ya Commission Electrotechnique Internationale (IEC) est une organisation mondiale de/~normalisation
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEE)--L’IEC a [pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation_dans les domgines
e |'électricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — publie des Nofmes
imternationales, des Spécifications techniques, des Rapports techniques, des SpécifiCations accessiblep au
ublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élalioration est confiée § des
mités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer| Les
rganisations internationales, gouvernementales et non gouvernementales, en (liaison avec I'lEC, partic|pent
dgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
lon des conditions fixées par accord entre les deux organisations.

2) Ues décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure
u possible, un accord international sur les sujets étudiés, étant dofiné“que les Comités nationaux de |'IEC

intéressés sont représentés dans chaque comité d’études.

3) Ues Publications de I'l[EC se présentent sous la forme de recommandations internationales et sont agrgées
mme telles par les Comités nationaux de I'lEC. Tous les _efforts raisonnables sont entrepris afin que |'IEC
assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsable de

ventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, desy\Comités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nationales
t régionales. Toutes divergences entre toutes~Rublications de I'lEC et toutes publications nationalef ou

regionales correspondantes doivent étre indiquées-en termes clairs dans ces derniéres.

5) YIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fpurnissent des services d'évaluation de’conformité et, dans certains secteurs, accédent aux marquep de
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

indépendants.
6)
7)

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit* étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaireg ou
andataires, y compris ses experts particuliers et les membres de ses comités d'études et des Conités
ationaux de I'lEC, pour\tout préjudice causé en cas de dommages corporels et matériels, ou de tout gutre
ommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les|frais
e justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de
tpute autre Publicatioen de I'lEC, ou au crédit qui lui est accordé.

8) Uattention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions

reférencées-est obligatoire pour une application correcte de la présente publication.

9) Uattentionvest attirée sur le fait que certains des éléments de la présente Publication de 'lEC peuvent [faire
bjet. de 'droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

e.brevets et de ne pas avoir signalé leur existence.

La présente Norme internationale IEC 60335-2-7 a été établie par le comité d’études 61 de
I'IEC: Sécurité des appareils électrodomestiques et analogues.

Cette huitiéme édition annule et remplace la septieme édition parue en 2008,
I'Amendement 1:2001 et I'Amendement 2:2016. Cette édition constitue une révision
technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

— exigences relatives aux générateurs de vapeur, en 3.1.9, 3.6.101, 19.101, 22.106
et 22.107;
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— définitions supplémentaires concernant les types de machines a laver le linge, en 3.5.101,
3.5.102 et 3.5.103;

— révision des limites de température pour les surfaces accessibles externes, en 11.3 et

11.8;

— révision de la procédure de I’essai de débordement, en 15.2;

— exigences supplémentaires relatives aux appareils commandés par des circ
électroniques programmables qui limitent le nombre d’éléments chauffants et de moteurs
alimentés simultanément, en 22.108.

Le texte de cette Norme internationale est issu des documents suivants:

Le n

abopti a I'approbation de cette Norme internationale.

Ce flocument a été rédigé selon les Directives ISO/IEC, Partie 2.

Uns
éled

et
nor

NOT

La
fagg
ala

Lorg
ce {
spé
doit

NOT]

La ;I.‘résente partie 2 doit étre utilisée conjointement ayecla derniére édition de I'lEC 6033

FDIS Rapport de vote
61/5798/FDIS 61/5839/RVD

apport de vote indiqué dans le tableau ci-dessus donne toute information‘sur le vote a

liste de toutes les parties de la série IEC 60335, publiéessous le titre général: Appa
trodomestiques et analogues — Sécurité, peut étre consultée sur le site web de I'lEC.

es amendements. Elle a été établie sur la base de la cinquiéme édition (2010) de ¢
e.

FE 1 L’expression «Partie 1» utilisée dans la présente norme fait référence a I'lEC 60335-1.

brésente partie 2 compléte ou modifie” les articles correspondants de I'lEC 60335-1
n a transformer cette publication.en norme IEC: Exigences de sécurité pour les mach
ver le linge.

uits

ant

reils

5-1
ette

de
nes

Cifie «addition», «modifieation» ou «remplacementy», le texte correspondant de la Par
étre adapté en conséquence.

FE 2 Le systeme de/numérotation suivant est utilisé:

paragraphestableaux et figures: ceux qui sont numérotés a partir de 101 sont complémentaires a ceux
Partie 1;

hotes: a.l'éxception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notqg
a Partiev1, les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui
Femplacés;

qu'un paragraphe particulier-de la Partie 1 n'est pas mentionné dans la présente partiF 2,

aragraphe s'applique pour autant que cela soit raisonnable. Lorsque la présente noyme

ie 1

e la

s de
sont

RR

NOT

1A to 4 1A A 4
ST amme XeS—StpPPrem e Rtat eSS SO appPereeS—7 oo etCs

E 3 Les caractéres d'imprimerie suivants sont utilisés:

— exigences: caractéeres romains;

modalités d'essais: caracteres italiques;

notes: petits caractéres romains.

Les mots en gras dans le texte sont définis a I'Article 3. Lorsqu'une définition concerne un adjectif, I'adjectif et le

nom

associé figurent également en gras.
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019

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données

rela

tives au document recherché. A cette date, le document sera

reconduit,

e supprimé,

remplacé par une édition révisée, ou

amendé.

NOTE 4 L’attention des Comités nationaux est attirée sur le fait que les fabricants d’appareils et les organismes

d’es
publ
leurs

Le c
au p

Les

ai peuvent avoir besoin d’une période transitoire aprés la publication d’'une nouvelle publication IEC, ou d
cation amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour-ad
équipements aux nouveaux essais Ou aux essais révisés.

bmité recommande que le contenu de cette publication soit entériné au niveau national au plustét 12 mg
us tard 36 mois aprés la date de publication.

différences suivantes existent dans les pays indiqués ci-apreés.

3.1.9: Des piéces de linge de dimensions différentes sont utilisées. La température initiale de I'eau pou
machines a laver le linge sans éléments chauffants et sans essoreuse a rouleauxest de 71 °C (USA).

£.2: Les appareils IPX0 sont autorisés (USA).

11.7: Les durées de I'essai sont difféerentes (USA).

15.101: L’essai est différent (USA).

19.7: Les appareils sans programmateur sont mis en fonctionnement jusqu'a établissement des condition
régime (USA).

19.101: Un ensemble supplémentaire de contacts n'est pas’exigé (USA).
P2.6: L'essai est différent (USA).

P2.101: L’essai est différent (USA).

Annexe AA: Le détergent et I'agent de ringage sontdifférents (USA).

Annexe BB: Des essais différents sont effectués (USA).

‘une
hpter

is et

r les

s de
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INTRODUCTION

Il a été considéré en établissant la présente Norme internationale que I'exécution de

ses dispositions était confiée a des personnes expérimentées et ayant une qualification
appropriée.

La présente norme reconnait le niveau de protection internationalement accepté contre les
dangers électriques, mécaniques, thermiques, liés au feu et au rayonnement des appareils,
lorsqu'ils fonctionnent comme en usage normal en tenant compte des instructions du
fabricant. Elle couvre également les situations anormales auxquelles on peut s'attendre dans

la pratique et prend en consideration les phenomenes electromagnetiques qui peu

affecter le fonctionnement sir des appareils.

ar
d’al

Si |
des
corf
Sic
con

Lors

traités dans la Partie 1, la Partie 1 s’applique.

NOT]

nécegssaire de spécifier des exigences particuliéres pour appareil en question en plus des exigences générale|

La
prés

NOT]
été
norni

appqreils, des normes génériques,..comme I'lSO 13732-1 pour les surfaces chaudes, ne sont pas applicablg

plus

Un
con
il a
viség

Un
ceu
con

La irésente norme tient compte autant que possible des exigences de I'l[EC 60364, de fg
ster compatible avec les régles d’installation quand I'appareil est raccorde au résleau

mentation. Cependant, des régles nationales d'installation peuvent étre différentes.

ent

gon

fonctions qui sont couvertes par une autre partie 2 de~I'TEC 60335, la pa

espondante est appliquée a chaque fonction séparément, dafis-la limite du raisonn

ela est applicable, l'influence d’'une fonction sur les autres fonctions est prise
Sidération.

gu’une partie 2 ne comporte pas d’exigences complémentaires pour couvrir les dang

FE 1 Cela signifie que les comités d’études responsables pour les parties 2 ont déterminé qu’il n’était

résente norme est une norme de famille'de produits traitant de la sécurité d’appareils
éance sur les normes horizontales ef\genériques couvrant le méme sujet.

F 2 Les normes horizontales et génériques couvrant un danger ne sont pas applicables parce qu’elle
rises en considération lorsque les<exigences générales et particuliéres ont été étudiées pour la séri
es |IEC 60335. Par exemple, dans le cas des exigences de température de surface pour de nomb

de la Partie 1 ou des parties 2.

appareil conforme.'au texte de la présente norme ne sera pas nécessairement |
orme aux principes 'de sécurité de la norme si, lorsqu'il est examiné et soumis aux ess
pbparalt qu'il présente d'autres caractéristiques qui compromettent le niveau de séct
par ces exigences.

appareil-ttilisant des matériaux ou présentant des modes de construction différents

n appareil relevant du domaine d’application de la présente norme’/comporte égalejent
r

ie 2
ble.
en

jers

pas

et a

ont
e de
reux
s en

ugé
ais,
rité

de
5ais

K décrits dans les exigences de la présente norme peut étre examiné et soumis aux es

ormément a l'objectif poursuivi par ces exigences et, s'il est jugé pratiquement équival|ent,

il peutétreestime& conforme o ta NoTme.
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L'article de la Partie 1 est remplacé par l'article ci-aprés.

La
élegtriques pour usages domestiques et analogues destinées a laver des vétements et
textjles, dont la tension assignée n'est pas supérieure a 250V pour,les appa
monophasés et a 480 V pour les autres appareils.

La
pouf usages domestiques et analogues employant un électrolyte~a-la place d’'un déterg
Les|exigences complémentaires pour ces appareils sont données@ ’Annexe CC.

NOTE 101 Des recommandations sont données a I’Annexe DD pour Igs\exigences qui peuvent étre utilisées
assufrer un niveau acceptable de protection contre les dangers électriques et thermiques pour les machines a
le lifnge comportant une essoreuse a rouleaux entrainés par moteuy.

Les| appareils qui ne sont pas destinés a un usage domestique normal mais qui peu
néaphmoins constituer une source de danger pounr.le public, tels les appareils destinés a
utilisés par des utilisateurs non avertis dans *des magasins, chez des artisans et dans
fermes, sont compris dans le domaine d'application de la présente norme.

NOTE 102 Les machines a laver le linge misessa la disposition commune des utilisateurs dans des immey
d'habitation ou dans les laveries automatiques\sont des exemples de tels appareils.

Dans la mesure du possible, la ptésente norme traite des dangers ordinaires présentés
les
I'hapitation. Cependant, la présente norme ne tient pas compte en général

NOTENI03 L’attention est attirée sur le fait que
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APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-7: Exigences particuliéres pour les machines a laver le linge

Domaine d'application

présente Norme internationale traite de la sécurité des machines a laver le li

machines a laver le linge.qui'sont encourus par tous les individus a l'intérieur et autou

des personnes (y compris des enfants) dont
e les capaecités physiques, sensorielles ou mentales; ou
e le mangue d’expérience et de connaissance
es empéchent d’utiliser I'appareil en toute sécurité sans surveillance ou instruction;

de I'utilisation de I'appareil comme jouet par des enfants.

nge
des
eils

brésente norme traite également de la sécurité des machines a. layer le linge électriques

ent.

pour
aver

ent
Btre
des

bles

par
r de

pour les machines a laver le linge destinées a étre utilisées dans des véhicules ou a bord de navire
d’avions, des exigences supplémentaires peuvent étre nécessaires;

S ou

dans de nombreux pays, des exigences supplémentaires sont spécifiées par les organismes nationaux de la
santé, par les organismes nationaux responsables de la protection des travailleurs, par les organismes

nationaux responsables de I'alimentation en eau et par des organismes similaires.

NOTE 104 La présente norme ne s’applique pas

aux machines a laver le linge prévues exclusivement pour des usages industriels (ISO 10472-2);

aux appareils destinés a étre utilisés dans des locaux présentant des conditions particulieres, telles que la

présence d'une atmosphére corrosive ou explosive (poussiere, vapeur ou gaz);

aux machines a laver le linge équipées de dispositifs générant de la vapeur qui est produite a une pression

dépassant 50 kPa.
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2 Références normatives
L’article de la Partie 1 est applicable avec I'exception suivante.
Addition:

IEC 60584-1, Couples thermoélectriques — Partie 1: Spécifications et tolérances en matiere
de FEM

IEC 60730-2-12-2015 Automatic electrical contraols — Part 2-12- Particular rpquirpmpnf for
elegtrically operated door locks (disponible en anglais seulement)

ISO|1817:2015, Caoutchouc vulcanisé ou thermoplastique — Détermination de daction |des
liquides

3 [Termes et définitions
L’article de la Partie 1 est applicable avec les exceptions suivantes.

3.1 | Définitions relatives aux caractéristiques physiques

Remplacement:

319
conditions de fonctionnement normal
fongtionnement de I'appareil dans les conditions-suivantes.

L’apgpareil est rempli de linge sec dont lasmasse est égale a la masse maximale spécifiée
dang les instructions et de la quantité maximale d'eau pour laquelle il est congu. Toutefois, si
la guissance ou le courant absorbé est supérieur en utilisant seulement 50 % du linge,
l'appareil est mis en fonctionnementiavec cette derniére charge a la place de celle indiquée
plug haut si cela donne des conditions plus défavorables que la pleine charge utilisée pendant
I'esgai de I’Article 11.

Notel 101 a l'article: Pour certains appareils comportant un programmateur, I'utilisation de la charge réduife de
50 % peut entrainer la sélection automatique d’un programme de lavage plus court.

La température de I'ean est de

e B5°C =5 °C pour les appareils sans éléments chauffants;

o [15°C +-5CC pour les appareils sans éléments chauffants destinés a étre raccondés
bxclusivermnent a une alimentation en eau froide;

o [15°C+ 5 °C pour les autres appareils.

SII Beataila oot o =i Breao-ckrarana-otate 1 M + baowffAs HEP-WTHLP S o VA NE-Y AN N~ Y & OU
AapypparviIrt 1T1C UUTTTPUT LU YJdo UT PIUyIaIIIIIIaLUUI, rodu ol UIiTduilToeo Juoqu Aad JuU o J \J
jusqu'a la valeur la plus élevée autorisée par sa construction si celle-ci est inférieure, avant
de commencer la premiére période de lavage.

Le linge est constitué de piéces de coton décati a double ourlet, de dimensions
approximatives 700 mm x 700 mm et de masse spécifique comprise entre 140 g/m?2
et 175 g/m? & sec.

Pour les machines a laver le linge a turbine, si le linge n'est pas agité correctement
pendant le fonctionnement,

e |a quantité de linge peut étre réduite jusqu'a obtention de la puissance maximale du
moteur; ou
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e linge comprenant des piéces de coton décati a double ourlet, de dimensi

019

ons

approximatives 900 mm x 900 mm et de masse comprise entre 90 g/m2 et 110 g/m?2 3 sec,
peut étre utilisé.

Cependant, pour les machines a laver le linge a turbine, en cas de doute, I'essai est

effe

ctué en utilisant la quantité réduite de linge.

Un générateur de vapeur congu pour étre rempli a la main est rempli conformément aux
instructions, I'eau étant ajoutée afin de maintenir la production de vapeur.

Un générateur de vapeur congu pour étre rempli automatiquement est raccordé au réseau

d’al

mentation en eau

3.5

3.5.
mag
maq
I'ac
axe

Note]

3.5.
mag
maq
I'ac
de 1

Note]

3.5.
maq
mad
tam
I'ea
axe

3.6
3.6.

générateur de vapeur

disg
dan

4

Définitions relatives aux types d’appareils
101
thine a laver le linge a agitateur

thine a laver le linge a turbine

ion mécanique étant produite par un dispositif (une turbine) qui tourne autour de son
haniére continue, ou qui change de sens de rotation aprés un certain nombre de tours

1 a l'article: Le point le plus élevé de ce dispositif @stynettement inférieur au niveau minimal de I'eau.

103

thine a laver le linge a tambour
hine a laver le linge dans laquellg’le linge est placé dans un tambour horizontal oy
bour incliné jusqu’a 45° inclus par rapport a I’horizontale et partiellement immergé d
I de lavage, I'action mécanique étant produite par la rotation du tambour autour de
le mouvement étant soit continu, soit inversé de maniére périodique

Définitions relatives aux parties d’un appareil
101

ositif dans lequel de la vapeur est produite a une pression inférieure ou égale a 50 kP
5 lequel lagpression est portée a la pression atmosphérique en I'absence de vapeur

Exigences générales

son

hine a laver le linge dans laquelle le linge est largement immergé dans l'eau de lavage,
ion mécanique étant produite par un dispositif (un agitateur) se dépla¢ant autour de
vertical ou le long de cet axe avec un mouvement de va-et-vient

1 a l'article: Ce dispositif fait généralement saillie au-dessus du niveau maximal de I’eau.

102

hine a laver le linge dans laquelle le linge est largement immergé dans I'eau de lavage,

axe

un
ans
son

a et

L’ar

5

L’ar

5.2

ticle de la Partie 1 est applicable.

Conditions générales d’essais
ticle de la Partie 1 est applicable avec les exceptions suivantes.

Addition:

Les essais appropriés de 21.101, 21.102 et 22.104 doivent étre effectués sur le méme

app

areil que celui qui est utilisé pour I'essai de I’Article 18.
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5.3 Addition:

L’essai de 15.101 est effectué avant celui de 15.3.

Les essais appropriés de 21.101 et de 21.102 sont effectués avant I'essai de I’Article 18.
L'essai décrit en 22.104 est effectué aprés I'essai de I’Article 18.

5.7 Addition:

Un doute est réputé exister si la température de I'eau se situe dans une plage de 6 K en plus
ou rn moins par rapport au point debullition et que la difference entre I'echauffement.de la
parlie concernée et la limite spécifiée ne dépasse pas 25 K moins la température ambijante.

6 |Classification

L’article de la Partie 1 est applicable avec les exceptions suivantes.

6.1 | Modification:

Les|appareils doivent étre de la classe |, de la classe Il ou de/da elasse lll.
6.2 | Addition:

Les|appareils doivent étre au moins IPX4.

7 [Marquage et instructions
L’article de la Partie 1 est applicable aveg¢ |Iés exceptions suivantes.
7.1| Addition:

Les| appareils sans dispositif..de commande automatique du niveau de I'eau doivent pdrter
I'indication du niveau maximal d'eau.

Les| appareils non destinés a étre raccordés a une alimentation en eau chaude et gans
éléments chauffants doivent porter en substance I'indication suivante:

AVERTISSEMENT: Ne pas raccorder a une alimentation en eau chaude.

7.10 Addition:

Si la position arret est indiquee uniquement par des letires, le mot «arrét» doit étre utilise.
7.12 Addition:

Les instructions doivent indiquer la masse maximale de linge a I'état sec, en kilogrammes,
pour laquelle I'appareil est congu.

Les instructions doivent comporter en substance l'indication suivante:

Cet appareil est congu pour étre utilisé dans des applications domestiques et analogues,
telles que:
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- dans les coins cuisine du personnel dans les magasins, les bureaux et les autres
environnements de travail;

- dans les fermes;

- par les clients d’hbtels, de motels et d’autres environnements de type résidentiel;

— dans les environnements de type chambre d’hbte;

- dans les espaces d’utilisation commune dans des immeubles d'habitation ou dans les
laveries automatiques.

Si le fabricant souhaite limiter l'utilisation de I'appareil a moins d’applications que celles

' 4 1 ol ot ol [ PRI H &l 1 H 4 '
Sus IMTTUTIITICT S, LTTa UUTU TUT UIAlITTITITTIU TITUTYuUT Uaits TCo TS Ut luITS.

7.12.1 Addition:

Pour les machines a laver le linge comportant des ouvertures de ventilation a leur base | les
instfuctions d’installation doivent indiquer que les ouvertures ne doivent pas'étre obstruées
par |un tapis.

7.1% Addition:

L’'inflication relative au raccordement a une alimentation en eau Cchaude doit étre placée|sur
I'appareil au point de raccordement a I'alimentation en eau.

8 [Protection contre I’accés aux parties actives

L’article de la Partie 1 est applicable.

9 [Démarrage des appareils a moteur

L’article de la Partie 1 n'est pas applicable.

10 |Puissance et courant
L’article de la Partie 1 est applicable avec les exceptions suivantes.
10.1 Addition:

La période représentative choisie est la période, comme le remplissage d’eau, le lavags, le
ringage, la\vidange, I'essorage ou le freinage, pendant laquelle la puissance est la plus
élevée,

10.2 Addition:

La période représentative choisie est la période, comme le remplissage d’eau, le lavage, le
ringage, la vidange, I’essorage ou le freinage, pendant laquelle le courant est le plus élevé.

11 Echauffements

L’article de la Partie 1 est applicable avec les exceptions suivantes.
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11.3 Addition:

Lorsque les surfaces accessibles externes sont suffisamment planes et permettent un acces

adé
éch

quat, le calibre d’essai de la Figure 101 peut alors étre utilisé pour mesurer les
auffements des surfaces accessibles externes spécifiées dans le Tableau 101. Le

calibre est appliqué avec une force de 4 N + 1 N a la surface de maniere a assurer le meilleur
contact possible entre le calibre et la surface. Le mesurage est effectué apres une durée de
contact de 30 s.

Le calibre peut étre maintenu en place a l'aide d'un statif a pince ou d'un dispositif similaire.

Tous—fes—rstruments—demesure dornmarnttes—memes Tesultats que—fe—catibre peuvernt gtre
utilisés.

11.7 Remplacement:

Les|appareils comportant un programmateur sont mis en fonctionnement pendant trois cytles

Suiv
de 4

Les

rep®s de 4 min entre les cycles. Chaque cycle comporte les opérations suivantes:

ant le programme qui donne les échauffements les plus élevés avec une‘période de rgpos
f min entre les cycles.

autres appareils sont mis en fonctionnement pendant trois-¢ycles avec une périodq de

pour les appareils sans dispositif lavage;
d'essorage et pour les appareils
comportant une essoreuse a rouleaux

actionnés a la main,

pour les appareils comportant un seul lavage suivi d’essorage;
tambour pour le lavage et I'essorage,

pour les appareils comportant des lavage et essorage séparés par Uune
tambours séparés pour le lavage “et période de repos supplémentaire de 4 min;
I'essorage qui ne peuvent pgas,” étre
utilisés simultanément,

pour les appareils compeortant des lavage et essorage de maniére a ce que
tambours séparés pourc,le lavage et les deux opérations se termingnt
l'essorage qui peuvent étre utilisés simultanément;
simultanément,

pour les appareils* comportant un seul
tambour pourcle-lavage, l'essorage et le
séchage

o et qui{permettent le lavage et le lavage suivi d'un essorage, suivi |du
séchage de la méme quantité de linge séchage;
dans le tambour,

.6t qui, suivant les instructions, ne lavage suivi d'un essorage puis de dgux

Pou
péri

permettent de secher dans le tambour périodes de sechage, avec une période de

qu'une partie du linge lavé, repos supplémentaire de 4 min avant
chaque période de séchage. Dans ce cas,
seuls deux cycles de fonctionnement sont
effectués.

r les appareils comportant une minuterie, la période de lavage, la période d'essorage et la
ode de séchage ont chacune une durée égale a la période maximale autorisée par la

minuterie.
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r les appareils sans minuterie,

— la période de lavage a une durée de

6 min, pour les machines a turbine,
18 min, pour les machines a agitateur,

25 min, pour les machines a tambour, a moins qu'une durée plus longue ne
indiquée dans les instructions;

— la période d'essorage a une durée de 5 min.

La wérioded : , P . 1 b e—cte—d—TiT-

A I3
en

sou
4m
néc
L'ex

11.8 Addition:

Au
et n

fin de la séquence de fonctionnement spécifiée, les pompes de vidange, qui sont' m
fonctionnement par un moteur séparé et mises en ou hors circuit manuellement, 3
mises a trois périodes de fonctionnement qui sont séparées par une période de repos
in. La durée de chaque période de fonctionnement est égale a 1,5//fois le te
pssaire pour vider la machine a laver remplie a son niveau d'eau‘\maximal nor
tréemité du tuyau de vidange est a 900 mm au-dessus du sol.

Cours de I'essai, les échauffements sont surveillés de mani€ére continue pendant un c
e doivent pas dépasser les valeurs présentées dans le, Tableau 101.

ableau 101 — Echauffements maximaux pour les‘surfaces accessibles externes e
conditions de fonctionnement normal

019

soit

ses
sont
de
mps
mal.

ycle

Surface Echauffement des surfaces accessibles externes 2
K

Surfaces des appareils situées a 850 mm ou Surfaces situées a pl
moins au-dessus du sol aprés I’installation de 850 mm au-dessus
sol aprés l’installatio

Surfaces avant Autres surfaces P

s

du
) b

Stal nu 38 42 42

Sfal revétu © 42 49 49

Ve

re et céramique 51 56 56

pla

Plalstique et revétement 58 62 62

stique > 0,4 mm & ©

a

Les échauffements-ne sont pas mesurés sur

— le dessous des appareils congus pour étre utilisés sur une surface utile ou le sol, lorsque ces surfa
sont.inaccessibles pour un calibre de 75 mm de diamétre a extrémité hémisphérique et appliqués a
une\faorce inférieure ou égale a 1 N,

— (la‘surface arriere des appareils qui, conformément aux instructions, doivent étre placés contre un
et lorsque ces surfaces sont inaccessibles pour un calibre de 75 mm de diametre a extrén

res
ec

mur
hité

hémisphérique, et appliqués avec une force inférieure ou égale a 1 N,

- les raccords et les tuyaux d’alimentation en eau chaude,

— les surfaces a une distance maximale de 25 mm des sorties d’air, les valeurs peuvent étre augmentées

de 10 K.

Si ces valeurs sont dépassées, il est admis de répéter I’essai en plagant I'appareil a distance du support

mural d’angle d’essai. L’essai est répété pendant 1 cycle.

Un métal est considéré comme étant revétu lorsqu’un revétement d’une épaisseur minimale de 90 um
vernis de finition ou un revétement plastique partiel est utilisé.

en

La limite d’échauffement du plastique s’applique également aux matieres plastiques de finition en métal

d’épaisseur inférieure a 0,1 mm.

Lorsque I’'épaisseur du revétement plastique ne dépasse pas 0,4 mm, les limites d’échauffement du métal
revétu pour les métaux sous-jacents s’appliquent ou les limites d’échauffement du verre ou de la céramique

pour le verre ou la céramique sous-jacent(e) s’appliquent.
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Vacant
Courant de fuite et rigidité diélectrique a la température de régime

L’article de la Partie 1 est applicable avec I'exception suivante.

13.2 Modification:

Pour les appareils fixes de la classe I, le courant de fuite ne doit pas dépasser 3,5 mA ou

1m

A/KW de puissance assignee avec une limite de 5 mA, suivant la valeur Ia plus eleveg.

b

14 |Surtensions transitoires

L’article de la Partie 1 est applicable.

15 |Résistance a I’humidité

L’article de la Partie 1 est applicable avec les exceptions suivantés:

15.2 Remplacement:

Les|appareils doivent étre construits de facon telle quiun débordement de liquide en utilisation
normale n'affecte pas leur isolation électrique, méme.si une vanne d'alimentation ne parvient
pas|a se fermer.

La vérification est effectuée par I'essai suivahb.

Les| appareils équipés d'une fixation>du type X, a l'exception de ceux qui ont un cable
spétialement préparé, sont équipés.d’'un cable souple du type le plus léger admis et de la
sectlion la plus petite spécifiée au.Tableau 13.

Les|appareils destinés a étre~remplis d'eau par I'utilisateur sont completement remplis gvec
une| eau contenant approximativement 1 % de NaCl. Une quantité supplémentaire de cette
solytion égale a 15 %\de la capacité de Il'appareil ou a 0,251, selon la quantité la plus
impprtante, est verséeyregulierement pendant 1 min.

Les|autres appareils sont mis en fonctionnement jusqu'a ce que le niveau maximal d'eau|soit
attelnt, et 5-g.du détergent spécifié a I'Annexe AA sont ajoutés pour chaque litre dleau
contenu _dans l'appareil. Chaque vanne d'alimentation est maintenue ouverte efl le
remplissage continue pendant 15 min aprés le début du débordement ou jusqu'a ce |que
I'arnjvéé, d'eau soit arrétée automatiquement par un autre moyen. Les essais appropriés $ont
apptetes—testuns-aprestes-attreseachaguevanne—datimentation:

Pour les appareils a chargement frontal, la porte est ensuite ouverte, si cela peut étre

effe

ctué manuellement et sans endommager le systeme de verrouillage de la porte.

Pour tous les appareils, une quantité de 0,51 d’une solution a base d’eau contenant
approximativement 1 % de NaCl et 0,6 % d'agent de ringage est rapidement versée sur le
dessus de [l'appareil de sorte que la solution de débordement coule sur les surfaces de
I’'appareil qui comprennent des commandes, les commandes étant mises en position marche.
Les commandes sont ensuite actionnées sur toute leur plage de service, cette opération étant
répétée aprés 5 min.

Tout agent de ringage non ionique disponible dans le commerce peut étre utilisé, mais en cas
de doute sur les résultats des essais, I'agent de ringage doit avoir les propriétés suivantes:
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viscosité, 17 mPa s;
pH, 2,2 (1 % dans l'eau)

et sa composition doit étre la suivante:

019

Substance Pourcentage par masse
%

A clide—eitrigue—{fanhidre) 3.0
-1 ! 7 7 7

Eag déionisée 70,5

Plurafac ® LF 2211 15,0

Cumeéne sulfonate (solution a 40 %) 11,5

L'appareil doit ensuite satisfaire a I'essai de rigidité diélectrique de 16.3 ef \'examen
montrer qu'il n'y a pas de traces d'eau sur l'isolation pouvant entrainer unesréduction
lignes de fuite ou des distances dans I'air au-dessous des valeurs spécifiees & I’Article |

15.
isolation électrique.

La
de

L’appareil fonctionne dans les conditions spécifiées< dans I'Article 11 mais a la tens
assfignée pendant un cycle complet avec le{)programme qui donne la période
fongtionnement la plus longue. Une quantité de détergent nécessaire pour produire la mod
est pjoutée. La composition du détergent est spécifiée a I'Annexe AA.

Pour les appareils équipés d'un distributeur de détergent, la solution est ajol
manuellement au moment du cycle auquel elle serait normalement distrib
autepmatiquement. Pour les autres appareils, la solution est ajoutée avant de commencs
cycle.

L'appareil doit alors satisfairé.a’l'essai de rigidité diélectrique de 16.3.

L'agpareil est ensuite_maintenu pendant 24 h dans une salle d'essai ayant une atmosph
normale, avant d'étreg soumis a I'essai de 15.3.

16

L’articlerde Ta Partie 1 est applicable.

101 Les appareils doivent étre construits de facon que la mousse n'affecte pas

érification est effectuée par l'essai suivant qui est effectué immédiatement apres g
5.2.

Courant.de fuite et rigidité diélectrique

doit
des
P9.

eur

elui

ion
de
sse

itée
uée
rle

ere

17 Protection contre la surcharge des transformateurs et des circuits associés

L’article de la Partie 1 est applicable.

18

Endurance

L’article de la Partie 1 est remplacé par I'article ci-apreés.

1

Plurafac ® LF 221 est I'appellation commerciale d'un produit distribué par BASF. Cette information est donnée
a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve ou recommande

I'emploi exclusif de ce produit.
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18.101 Les appareils doivent étre construits de sorte que le dispositif de verrouillage du
couvercle ou de la porte résiste aux contraintes auxquelles il peut étre soumis en utilisation
normale.

La vérification est effectuée par I'essai suivant.

La porte ou le couvercle est ouvert(e) comme en utilisation normale et la force appliquée a la
poignée ou au dispositif de manceuvre du mécanisme de relachement est mesurée. La force
exigée pour fermer le couvercle ou la porte est également mesurée.

Pour les 6 000 premiers cycles, I'appareil est alimenté a la tension assignée et _mig en
fongtionnement de sorte que le mécanisme de verrouillage soit mis sous tension<puis hors
tengion a chaque cycle. Durant les 4 000 derniers cycles, l'appareil n'est pas, taccorddg au
réseau d’alimentation. Pour les appareils comportant une fonction de séchage; le nombre
total de cycles est porté a 13 000, chacun des 9 000 premiers cycles étant'effectué avelc le
médanisme de verrouillage sous tension et hors tension.

La porte ou Te couvercle est alors soumis(e) a 170 000 cycles d’ouverture et de ferme%lre.

Si I dispositif de verrouillage est conforme a I'lEC 60730-2-12, I'appareil n’est pas raccgrdé
au réseau d’alimentation au cours de cet essai. Si le dispositif~de verrouillage fonctionne
plugieurs fois dans les conditions de fonctionnement normal,\ilyest mis en fonctionnement
autant de fois pendant chaque cycle.

Les|couvercles sont ouverts a chaque fois approximativement de 45° et les portes de 90}, la
vitegse d’ouverture étant d’environ 1,5 m/s. La force_appliquée pour ouvrir le couvercle ol la
porfe est de deux fois la force d’ouverture mesuree, avec un minimum de 50 N efl un
maximum de 200 N.

Les|portes sont fermées a une vitesse d’enyiron 1,5 m/s, la force appliquée étant égale a ¢ing
fois|la force de fermeture mesurée, avec ‘tin minimum de 50 N et un maximum de 200 N| La
fermeture des couvercles sous leur-propre poids est admise, mais si [l'opération| de
vernouillage ne s’effectue pas, une force égale a cinq fois la force de fermeture mesurée| est
appliquée, avec un minimum de 50-IN et un maximum de 200 N.

Apres les essais, la conformité aux exigences appropriées de 20.103 a 20.105 ne doit [pas
étrel compromise.

18.102 Le mécanisme de freinage des appareils comportant un couvercle qui peut ptre
ouvert au cours dé la période d’essorage doit résister aux contraintes auxquelles ils peuyent
étrel soumis lors_&une utilisation normale.

La Vérification est effectuée par I'essai suivant.

L'appateil est alimenté a 1,06 fois la tension assignée et mis en fonctionnement dans|les
conditions de fonctionnement normal jJusqu & ce que le moteur ait atteint sa viiesse la plus
élevée. Le couvercle est ensuite complétement ouvert. L’essai est répété aprés une période
de repos du tambour suffisamment longue pour assurer que l’appareil n’atteint pas une
température excessive.

L’essai est effectué 1 000 fois, le linge étant de nouveau saturé d’eau au moins toutes les
250 fois.

Aprés l'essai, I'appareil doit étre en état d’étre utilisé ultérieurement et la conformité a la
présente norme ne doit pas étre compromise.

NOTE Un refroidissement forcé peut étre utilisé pour prévenir des températures excessives et pour raccourcir
I'essai.


https://iecnorm.com/api/?name=d494dcfdc219206f702bd81ab1088ed2
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