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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

Part 2-7: Particular requirements for washing machines

FOREWORD

1) The JEC (International Electrotechnical Commission) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The object
interpational co-operation on all questions concerning standardization in the electfical and
this lend and in addition to other activities, the IEC publishes International Standta
entrysted to technical committees; any IEC National Committee interested\in t
participate in this preparatory work. International, governmental and nop<gavet
with fthe IEC also participate in this preparation. The IEC collaborates cloSgly with
for [Standardization (ISO) in accordance with conditions determi
orgahizations.

2) The |formal decisions or agreements of the IEC on techmc a n€arly as posq
interpational consensus of opinion on the relevant subjects 1 mittee has repres

from|all interested National Committees.

3) The documents produced have the form of recommend iON i se and are published in

of sjandards, technical specifications,
Comjmittees in that sense.

4) In ofder to promote international unification, i ndertake to apply IEC Inte
Standards transparently to the maximum ~€xient pbssik i thelr national and regional standar
divefgence between the IEC Standard and \ ational or regional standard shall b

indidated in the latter.

5) The |IEC provides no markiQg prec o indi ..' al and cannot be rendered responsiblg

equipment declared to b

6) Attemtion is drawn to th ikilit: rrents of this International Standard may be thd
of patent rights. T: | t be_heldyresponsible for identifying any or all such patent rights.

Interndtional Sta
Safety

mprising
promote
elds. To
ration is
ith may
liaising
nization
the two

ible, an
entation

the form
National

national
ds. Any
b clearly

for any

subject

This fi isio d\replaces the fourth edition published in 1993, amendment 1

(1998) Rent R /(1€ This fifth edition constitutes a technical revision.

The te based on the fourth edition, amendments 1 and 2 and the fo

docum

FDIS Report on voting

61/1644/FDIS 61/1740/RVD

llowing

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This part 2 is intended to be used in conjunction with the latest edition of IEC 60335-1 and its

amendments. It was established on the basis of the third edition (1991) of that standard.

This part 2 supplements or modifies the corresponding clauses of IEC 60335-1 so as to convert

it into the IEC standard: Safety requirements for electric washing machines.

Where a particular subclause of part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. Where this standard states "addition", "modification" or "replacement”,

the relevant text in part 1 is to be adapted accordingly.
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NOTE 1 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 2.

NOTE 2 Subclauses which are additional to those in part 1 are numbered starting from 101. Annexes which are
additional to those in part 1 are lettered AA, BB, etc.

The following additional differences exist in some countries:

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

— 6.1: Class 01 appliances are permitted (China and Japan).

— 6.2: |PX0 appliances are permitted (Canada and USA).
— 11.7| The test durations are different (USA).
— 15.1p1: The test is carried out differently (USA).

— 19.7| Appliances without a programmer are operated until steady conditioRs are

— 19.1p1: A redundant set of contacts is not required as shown in note cified in

note 4 i§ not considered an abnormal condition (USA).
— 22.6| A different test is made (USA).

I as sp{

The testlis carried out at twice the permissible inlet pressure or 2 P3 evemNs greg
The testlis not conducted (USA).
— Anngx AA: A different detergent is used (U&A).

ater (Norway).

— Anngx BB: Other tests are made on elastomexc palts
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SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

Part 2-7: Particular requirements for washing machines

1 Scope

This clause of part 1 is replaced by:

This sfandard deals with the safety of electric washing machines for household and|similar

purpodes, intended for washing clothes and textiles, their rated voltage “bhejing notymore than
250 V

NOTE 1

NOTE 2 rements
of IEC 6

Washing 5-2-11.
NOTE 3 e scope
of this s

Appliances not intended for normal hotuse ) i urce of
dangef i n light
industr

NOTE 4 s or in

launderd

So far iances

which

— the
—  playi
NOTE 5

— for 4
necessa

may be

- fora

— in many (Countries Nagdditional requirements are specified by the national health authorities, the |national
authoritiesdesponsible for the protection of labour, the national water supply authorities and similar authorit|es.

NOTE 6l—Fhisstandard-doesrotapphy-te:
— appliances designed exclusively for industrial purposes;

— appliances intended to be used in locations where special conditions prevail, such as the presence of a
corrosive or explosive atmosphere (dust, vapour or gas).
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2 Definitions
This clause of part 1 is applicable except as follows:

2.2.9 Replacement:

normal operation: Appliances are operated filled with a quantity of cloth, having a mass in the
dry condition equal to the maximum mass specified in the instructions for use, and with the
maximum quantity of water for which they are designed. However, if the power input or current
is higher when only 50 % of the cloth is used, the appliance is operated with this load instead.

The temperature of the water is:

— 65pPC =5 °C for appliances without heating elements;
— 15PC = 5 °C for other appliances.

If the @appliance does not incorporate a programmer, the wateii ¢ °C or
lower if steady conditions are established, before starting thé i

The clpth is pre-washed double-hemmed cotton she
70 cm |x 70 cm and a mass between 140 g/m2 and 175 g{m

mately

NOTE |f the cloth in washing machines of thg S ating imr typg does not move properly during
operatiop, its quantity is reduced until the maxi ¢ er ingut)is attained.

3 General requirement

This clpuse of part 1 is ap;

4 General conditia
This clpuse of pa@
4.3 Addition:
The test of 1°

4.7 Rleprle

The tests afe~"ma a draught-free location and in general at an ambient tempergture of
20 °C 4 5/°C-

If the temperature attained by any part is limited by a temperature sensitive device or is influenced by
the temperature of the water, the ambient temperature is maintained at 23 °C = 2 °C if all three
of the following conditions are met:

— the temperature of the water is within 6 K of the boiling point or the temperature of the
water or any part of the washing machine is limited by a thermal control;
— the room temperature during the test is less than 21 °C;

— the difference between the temperature rise of the relevant part and the limit specified does
not exceed 25 K minus the room temperature.


https://iecnorm.com/api/?name=30158b025c08b589d0df09079b6c505c

60335-

2-7 © IEC:2000(E) -7-

5 Void

6 Classification

This clause of part 1 is applicable except as follows:

6.1 R

eplacement:

Appliances shall be of class I, class Il or class Ill with respect to protection against electric

shock.
Compl

6.2 A

ance is checked by inspection and by the relevant tests.

ddition:

Appliances shall be at least IPX4.

This cl

7.1 A

Appliapces without automatj

level.

of ope

NOTE

7.10
If the @
7.12

The in
the ap

7 Marking and instructions
puse of part 1 is applicable excegtas fo
ddition:

ation, unl<;>i
This marking yAe

Addition:

btructions forwuse shall specify the maximum mass of dry cloth in kilogrammes, fo
pliance is designed.

which

The instructions for use 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
— the

wringer must be disengaged or switched off when not in use;
appliance must not be operated by children.
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7.12.1 Addition:

The instructions shall state:

— the maximum permissible inlet water pressure, in pascals or bars, for appliances intended

to be connected to the water mains;

— the minimum permissible inlet water pressure, in pascals or bars, if this is necessary for the

correct operation of the appliance;

— for washing machines with ventilation openings in the base, that a carpet must not obstruct

the openings.

The instructions shall state that the appliance is to be connected to the wa
hose-sets and that old hose-sets should not be reused.

NOTE [This instruction is not required if the hoses are permanently attached to th& applia

7.101 [ The enclosure of magnetic valves and similar compaghen
hoses [for direct connection to the water mains, shall be ma
IEC 60417 if their working voltage exceeds extra-low vol{a

Compllance is checked by inspection.

8 Prjotection against access to

This clapuse of part 1 is applicable.

9 Stprting of motor-a

This clpuse of part 1 is

10 Power inp
This clpuse of

10.1 Additi

NOTE [The

10.2 Addition®

NOTE [The\selected representative period is the period during which the current is the highest.

ing new

xternal
036 of

11 Heating
This clause of part 1 is applicable except as follows:

11.2 Addition:

Appliances are placed as specified for motor-operated appliances unless they incorporate a

heating element for drying.

11.7 Replacement:

Appliances incorporating a programmer are operated for three cycles with the programme

which gives the highest temperature rises, with a rest period of 4 min between cycles.
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Other appliances are operated according to the following sequence of operation in which

W stands for washing,

R stands for rest,

E stands for water extraction,

Wr stands for wringing,

D stands for drying:

for appliances without means for water extraction:

W R |W R W

— for appliances having a single drum for washing and water exral

cannot be used simultaneously:

w E \R W JE R W

ater \extraction,| which

W R E |R |W R E[ [RCIW, |

— for appliances having separate dr ashi d water extraction, which can
be used simultaneously:

| L O
)

Wr R W Wr

es which allow the same quantity of cloth to be washed and dried in

(€ 40 R W ,E b R W E D |

for appliances which according to the instructions for use only allow a parf of the

washed cloth to be dried in the drum.

IW, EJ, R DI RID)RIWJE R | D] R D,

For appliances incorporating a timer, the washing period, the water extraction period and the
drying period are equal to the maximum period allowed by the timer.
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pliances without a timer,

— the washing period has a duration of:

unl

6 min for washing machines of the continuously rotating impeller type,
18 min for washing machines of the agitator type,

25 min for washing machines of the drum type,

ess a longer period is specified in the instructions for use;

— the water extraction period has a duration of 5 min, the drum being filled with saturated

clo

For po

by pasging a board through the rollers once a minute, the roller pressupé Yeing adj

maxim

least gqual to 3/4 of the effective length of the rollers. The board i
end down to a thickness of approximately 3 mm, over a distance 6

The re

After t
motor

rest periods of 4 min. Each operating period i

empty
discha

NOTE

extractign.

12 Voi

13 Lg

This cl
13.2

Instead
applies

For st

per kW rated powenrinput, whichever is the greater, with a maximum of 5 mA.

th having the same mass, in the dry condition, as the load used for washing.

im value. The board is approximately 20 mm thick and 80 cm\ tgng, \its

ne specified sequence of operation, discharg
hnd switched on and off manually, are subject

the appliance when filled to thg” maxi
ge pipe is 90 cm above the floo

Washing machines with a hand-operat

htionary~class M appliances, the leakage current shall not exceed 3,5 mA of

loaded
to the
ping at

at each

parate
bary to

water

pr water

1 mA

14 Void

15 M

This cl

oisture resistance

ause of part 1 is applicable except as follows:

15.1 Addition:

Magnetic valves and similar components incorporated in external hoses for connection to the
water mains are subjected to the test specified for IPX7 appliances.
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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.

Compli

ance 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 11.

contaif
capaci

of 1 min.

Other
deterg
is held
inflow

For ap

manually and without damage to the d

For ap
0,6 %
of the
operat

water
of the
period

of the
t valve
ntil the

hieved

Cl and
the top
e then
in.

The agpliance shall then™w | show
that there is no tface ¢ epage
distanges and clears

15.101 tion.
Compljance 15.2.
The af mplete
cycle wi q ogrammeg’which results in the longest period of operation. Twice the quantity
of detgdrgent ne for normal washing is added, the composition of which is specjfied in
annex |AA.

For apphances-incorporating-an-automatic-detergent-dispenser—the-solutionis—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 being
subjected to the test of 15.3.

16 Leakage current and electric strength

This cl

ause of part 1 is applicable.
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17 Overload protection of transformers and associated circuits

This clause of part 1 is applicable.

18 Endurance

This clause of part 1 is not applicable.

19 Abnormal operation

This cl
19.1

For ap
by the

The te
19.2

Restriq

19.7

Appliances without a p

Moving
19.9

19.13

The cloptiy sha

NOTE

During

puse of part 1 is applicable except as follows:

Addition:

pliances incorporating a programmer or a timer, the test§ e rq
test of 19.101.
5t of 19.7 is not carried out on motors driving mo¥ing pa osciltdting agitato

Addition:

Addition:

parts of @ug

Not applicabhey

qot\{gnite and shall not show any charring or glowing.

| ight browaq colounNng of the cloth or slight emission of smoke is ignored.

the tests of 19.101, the temperature of windings shall not exceed the values sh

000(E)

placed

3

fficient

own in

table

19.101 The appliance is operated under normal operation and supplied at rated voltage.
Any operation or any defect which may be expected in normal use is applied.

NOTE 1

Examples of fault conditions are:

— the programmer stopping in any position;

— disconnection and reconnection of one or more phases of the supply during any part of the programme;

— open

-circuiting or short-circuiting of components;

— failure of a magnetic valve;

— failure or blocking of the mechanical part of a water level switch;

- punc

ture of the capillary tube of a thermostat.
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NOTE 2 Locking in the "on" position of the main contacts of a contactor which switches heating elements on and
off in normal use is considered to be a fault condition, unless the appliance is provided with at least two sets of
contacts connected in series. This may be achieved by providing two contactors operating independently of each
other or by providing one contactor having two independent armatures operating two independent sets of main
contacts.

NOTE 3 In general, tests are limited to the fault conditions which may be expected to give the most unfavourable
results.

The simulation of component faults is limited to those which could expose the user to a hazard.

NOTE 4 If operation without water in the appliance is considered to be a more severe condition for starting any
programme, the tests with that programme are made with the water supply tap closed; however, this tap is not
closed after the programme has been started.

NOTE 5 If the appliance stops at any particular point in the programme, the test with that fault condition is
considered to be ended.

NOTE 6| Thermal controls are not short-circuited.

NOTE 7| The fault condition with the automatic filling device held open is covered by thé

NOTE 8| The fault condition with motor capacitors short-circuited or open-circuited i 19.7.

20 Sfability and mechanical hazards
This clapuse of part 1 is applicable except as follows:

20.1 Replacement:
Appliances other than fixed appliance

Compllance is checked by the following
fitted with an appropriate connector ang

t being

es the
more ynfavourable conditi e most

unfavopurable position.

The agpliance is celi 5 posjtionr of use on a plane inclined at an angle of 10° to
the hotrizontal, tf@ i the inclined plane in the most unfavourable ppsition.
If, how ere it to be tilted through an angle of 10{ when
standin , it not normally in contact with the supporting $urface
would i : appliance is placed on a horizontal support and filted in
the mo

The ap

NOTE 1
NOTE 2 grizontal plane may be necessary for appliances provided with castors.

NOTE 3| Castors are blocked to prevent the appliance from rolling.

20.101 Washing machines of the drum type which are loaded from the top through an
opening with a hinged lid, shall incorporate an interlock which de-energizes the motor before
the lid opening exceeds 50 mm.

If a removable or sliding lid is provided, the motor shall be de-energized as soon as the lid is
removed or displaced and it shall not be possible to start the motor unless the lid is in the
closed position.

The interlock shall be constructed so that unexpected operation of the appliance is unlikely
unless the lid is in the closed position.

Compliance is checked by inspection, by measurement and by manual test.

NOTE Interlocks which can be released by means of the test finger of figure 1 do not meet this requirement.
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20.102 Washing machines of the drum type which are loaded from the front, shall incorporate

an inte

rlock which de-energizes the motor before the door opening exceeds 50 mm.

The interlock shall be constructed so that unexpected operation of the appliance is unlikely

unless

NOTE 1

the lid is in the closed position.

Interlocks which can be released by means of the test finger of figure 1 do not meet this requirement.

When the water level in the appliance is above the lower edge of the door opening, it shall not

be pos

NOTE 2

sible to open the door by a simple action while the appliance is operating.

Interlocked doors and doors which are opened by means of a key or by two separate actions

such as

pushing

Compl

20.103
has to

protection is provided.

The re
releasq
at both

relativg

Power
and th
Power

NOTE

Compl
test.

The pH
11.7 is
halfwa

releas¢

21 M

T . P . "
ano oMy meeT tS TeqtrenTeTt

ance is checked by inspection, by measurement and by manual tg?

gradually applied to the operating means of the safety releas
e the force exceeds 70 N.

ech@anical strength

) rollers

pans of

0 shall
15 mm

osition

A roller

llowing

bed in
mately
e. The

This clause of part 1 is applicable.

22 Construction

This clause of part 1 is applicable except as follows:

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.
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Addition:

NOTE Parts which withstand the ageing test specified in annex BB are not considered to be parts where leakage
could occur.

22.101

Appliances shall withstand the water pressure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressure
equal to twice the maximum permissible inlet water pressure or 1,2 MPa (12 bar) whichever is

the higher, for a period of 5 min.

There shall be no leakage from any part. including the inlet water hose.

22.1021 Appliances shall be constructed so that cloth cannot come i 1 ith heating
elements.

Compljance is checked by inspection.

22.103 Appliances shall be constructed so that during nof partments [cannot
be opg¢ned by a simple action if this results in an ot g a temperature

exceed

NOTE 1
pushing

NOTE 2

Compl

23 In
This cl

23.101
in exte

and the

design

Compl

NOTE

24 C

ing 50 °C.

The mechawical chgracteristics specified in IEC 60227 are not checked.

bmponents

such as

can be

orated
ulation
(code

This clause of part 1 is applicable except as follows:

24.1.2

Addition:

The number of cycles of operation for programmers is 3 000.

24.101 Thermal cut-outs which are relied upon for compliance with 19.4 shall be non-self-
resetting.

Compli

NOTE

ance is checked by inspection during the test of 19.4.

It may be necessary to short-circuit self-resetting thermal cut-outs and other controls simultaneously to
check that the non-self-resetting thermal cut-out is operated.
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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.

27 Provision for earthing

This clpuse of part 1 is applicable.

28 S¢rews and connections

This clpuse of part 1 is applicable.

29 Creepage distances, clearances and dist lation

This clpuse of part 1 is applicable.

30 Resistance to heat, fire and tra
This clpuse of part 1 is app

30.2 Addition:

For appliances i
30.2.2[applies.

30.3 Addition:

NOTE [SwitchiQg dew
only durlng abno

Switchingdevices

insulating materials<are a

or locat¢d so tha ollutlo by detergent is unlikely to occur, in wh|ch case they are con5|dered to be sub
severe duty conditio

31 Resistance to rusting

ances,

operate

parts of
bnclosed
ected to

This clause of part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clause of part 1 is applicable.
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Annexes
The annexes of part 1 are applicable except as follows:

Annex A

Normative references

Addition:

IEC 60335-2-4:1993, Safety of household and similar electrical appliances
requirgments for spin extractors.

s Particular

IEC 60335-2-11:1993, Safety of household and similar electrical Appliance L 2 \Palrticular
requirgments for tumbler dryers.

IEC 60417:1998, Graphical symbols for use on equipment.
single gheets.

compilation of the

IEC 60456:1998, Clothes washing machines for ~ ethods for measur|ng the
performance.

ISO 1417:1985, Rubber, vulcanized — Dete
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Annex AA
(normative)

Detergent
(extract from IEC 60456)

The detergent consists of the following:

Parts by mass

— ethpxylated tallow alcohol (14 EO)......ccocviiiiiiiiiiiiiicicee e, :
— sodium soap (chain length C;, {, 16 13 % to 26 % and

Ci81022: TA WO 87 %) .o
— sodium tripolyphosphate .........c.ccoviiiiiiii
— sodium silicate (SiO,: 76,75 % and Na,O: 23,25 %) ,«—.2

—  magnesium SiliCate ........ccovvviiiiiiiiii e o N NG4S
— carpoxy methyl cellulose ..............cooeeiiiinnnnn,

— ethylenediamine tetra-acetic-sodiw
- op
—  s0d
—  WALET i NG
— sodium perborate tetrahydratg

NOTE [The detergent spec|fiedNmthe\i

test resylts, this con@o is to beysed.
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