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INTERNATIONAL ELECTROTECHNICAL COMMISSION
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-7: Particular requirements for washing machines

FOREWORD

1) The JEC (International Electrotechnical Commission) is a worldwide organization for s ization' comprising
all rlational electrotechnical committees (IEC National Committees). The object o promote
interhational co-operation on all questions concerning standardization in the elecifical and & ectr ic flelds. To

this lend and in addition to other activities, the IEC publishes International 3ta . ration is
entrysted to technical committees; any IEC National Committee interested\in t j ith may
participate in this preparatory work. International, governmental and non<g« \zati liaising
with| the IEC also participate in this preparation. The IEC collabdtates ™ i national
Orggnization for Standardization (ISO) in accordance with conditions een the

two prganizations.

2) The |formal decisions or agreements of the IEC on technlc
interhational consensus of opinion on the relevant subjects
from|all interested National Committees.

3) The Hocuments produced have the form of recommend Y
o id )

early as posgible, an
dentation

nakuse and are published in the form
of sjandards, technical specifications, te are accepted by the [National

Comjmittees in that sense.

4) In ofder to promote international unification,
Standards transparently to the maximum

ndertake to apply IEC Intefnational
their national and regional standards. Any

dive ational or regional standard shall b¢ clearly
indid

5) The i i i indi approval and cannot be rendered responsiblg for any
equi

6) Attention i 2sSiRil elemeénts of this International Standard may be thg subject
of pa i . . ponsible for identifying any or all such patent rights.

61: Sa

This s . It constifutes a

technig

The te 60335 is based on the following documents:

FDIS Report on voting
61/2133/FDIS 61/2158/RVD

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 to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.
NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

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

convert that publication into the IEC standard: Safety requirements for electric washing
machines.
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NOTE 2 The following annexes contain provisions suitably modified from other IEC or ISO standards.

Annex AA Detergent and rinsing agent IEC 60436 and IEC 60456
Annex BB Aging tests for elastomeric parts ISO 1817

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 “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 3 The following numbering system is used:

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

om 104y including

— unlegs notes are in a new subclause or involve notes in Part 1, they are numbered stg
thosg in a replaced clause or subclause;

— addifjonal annexes are lettered AA, BB, etc.

NOTE 4| The following print types are used:

— requirements: in roman type;
— tesf specifications: in italic type;
— notgs: in small roman type.

Words ip bold in the text are defined in Clause 3. When a definitiof concer glive, the adjective|and the
associafed noun are also in bold.

The cdmmittee has decided that the co 3 icati ill remain unchanged yntil
2003. At this date, the publication will bg

* reconfirmed;
e withdrawn;
* repl

¢ amg

The fo

- 3.1, bnts and

with
- 6.1:
- 6.2
- 117
— 15.1P1: The\test is™djfferent (USA).

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

- 19.10 A Tedundant setof contacts 15 not required (USA).

— 22.6: The test is different (USA).

— 22.101: The test is carried out at twice the permissible inlet pressure or 2,0 MPa, whichever is higher (Norway).
— 22.101: The test is not carried out (USA).

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

— Annex 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.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there [ compatibility with the wiring rules when the appliance Is connecte supply
mains.|However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates functi pvered
by andther part 2 of IEC 60335, the relevant part 2 is applied tg unotion separdtely, as
far as|is reasonable. If applicable, the influence of one func{ion \ - bn into
account.

This sfandard is a product family standard dealing with 3 takes

precedence over horizontal and generic standards cgvering the

An appliance that complies with the te 5 ered to
comply with the safety principles of the standa , it und to

An appliance employing materials or hvm orms of songtruction differing from those detailed
in the frequirements of thjs 2 bs amined” and tested according to the intent of
the requirements and, if sbstantially\equivalent, may be considered to comply
with the standard.

9,



https://iecnorm.com/api/?name=9b4698d195c5930032e36a8b7ccce967

1

Scope

-6- 60335-2-7 O IEC:2

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

SAFETY -

Part 2-7: Particular requirements for washing machines

This clause of Part 1 is replaced by the following.

002(E)
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of labour, the national water supply authorities and

sehold
being
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may be

national
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£
dUstc Ol Fdl

tsappticabteexceptasfotows:

ISO 1817:1999, Rubber, vulcanized — Determination of the effect of liquids

3 Definitions

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

normal operation
operation of the appliance under the following conditions

The appliance is filled with textile material having a mass in the dry condition equal to the
maximum mass stated in the instructions, and with the maximum quantity of water for which it
is constructed. However, if the power input or current is higher when only 50 % of the textile

material is used, the appliance is operated with this load instead.
The temperature of the water is

— 65 °C £ 5 °C for appliances without heating elements;

— 15 °C = 5 °C for other appliances.

If the dppliance does not incorporate a programmer, the water is heated
high a$ the construction will allow if lower, before starting the first washif

The tektile material consists of pre-washed double-hemmed cotton g
conditipn.

NOTE 1P1 In washing machines of the continuously rotating impeller tyge,
properlylduring operation, its quantity is reduced until the maximum power input‘\of tRg motor

4 Ge¢neral requirement

This clpuse of Part 1 is applicable.

5 General conditions for the tests

This clpuse of Part 1 is apphcable exceypt aws.

5.3 Alddition:

The tekt of 15. 1(@0

5.7 Addition:
NOTE 1p1

differeng¢e betwe
room tefnperatufe.

6 Clpssifi

This clpuse_ef-Pa i3 applicable except as follows.

6.1 Moadification:

S attalned

C or as

nsions
he dry

ot move

and the
inus the

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

Appliances shall be at least IPX4.

7 Marking and instructions
This clause of Part 1 is applicable except as follows.

7.1 Addition:

Appliances without automatic water level control shall be marked with naximuam water

level.

ate its

The szfety release mechanism of power-driven wringers shall b
user.

method of operation, unless its operating means has to be contjr

NOTE 1p1 This marking may be near the mechanism.

7.6 Addition:

6 [symbol 5036 of IEC 60417-1] angs oltage
7.10 JAddition:

If the qff position is only vord "off" shall be used.

7.12 Addition:

The inptructions s;

m mass of dry cloth in kilograms to be used in the

appliangce.
The instruction ) achines incorporating a power-driven wringer shall draw
attentipn to the potenfia 5 involved when operating the wringer and shall state that

— the| wringerust be disengaged or switched off when not in use;
— thg appliance must not be operated by children.

If symtrol 5036 of IEC 60417-1 is used, its meaning shall be explained.

7.12.1 Addition:

The installation instructions shall state

— that the appliance is to be connected to the water mains using new hose-sets and that old
hose-sets should not be reused;

NOTE 101 This instruction is not required if the hoses are permanently attached to the appliance.

— the maximum permissible inlet water pressure, in megapascals, for appliances intended to
be connected to the water mains;

— the minimum permissible inlet water pressure, in megapascals, 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.
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7.14 Addition:

The height of symbol 5036 of IEC 60417-1 shall be at least 5 mm.
Compliance is checked by measurement.

7.101 The enclosure of magnetic valves, and similar components incorporated in external
hoses for direct connection to the water mains, shall be marked with symbol 5036 of
IEC 60417 if their working voltage exceeds extra-low voltage.

NOTE This symbol is a warnng sign and the rules of ISO 3864 apply.

Compliance is checked by inspection.

8 Protection against access to live parts

This clpuse of Part 1 is applicable.

9 Starting of motor-operated appliances
This clpuse of Part 1 is not applicable.
10 Power input and current

ﬁ”o S.

This clpuse of Part 1 is applicable except

10.1 Addition:

NOTE 1p1 The selected r.

Addition: Q

10.2

NOTE 1

Appliances incorporaling 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,

— for appliances having a single drum for washing followed by water extraction;
washing and water extraction,

— for appliances having separate drums for washing and water extraction separated by
washing and water extraction that cannot an additional 4 min rest period;
be used simultaneously,
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— for appliances having separate drums for washing together with water extraction so
washing and water extraction that can be that the operations terminate simultane
used simultaneously,

— for

appliances incorporating a power- washing followed by wringing;

driven wringer,

- for

appliances having a single drum for

washing, water extraction and drying

ously;

that allow the same quantity of textile washing followed by water extraction,

material to be washed and dried in the followed by drying;

drum,
« that—aecording—to—the—instructions—washingfoHowed-by—waterextraction
only allow a portion of the washed
textile material to be dried in the hch
drum, es
For appliances incorporating a timer, the washing period, gnd the
drying [period are equal to the maximum period allowed b
For appliances without a timer,
— thelwashing period has a duration of
« | 6 min, for washing machines of the cen
« | 18 min, for washing machines of the agita
« | 25 min for washing in the
instructions;
— thel water extraction
For pqwer-drive pe \quratiorNof pach wringing period is 8 min. The wrifger is
loadeq| by pass Ollers once a minute, the roller pressure|l being
adjusted to the max d is approximately 20 mm thick and 80 cm Igng, its
width heing at leasi\ex : arters of the effective length of the rollers. The bpard is
uniformly tapered\at q down Ao a thickness of approximately 3 mm, over a distance of
20 cm.
The repperiady i ny braking time, has a duration of 4 min
After the spe quence of operation, discharge pumps that are driven by a s@parate
motor and switchéd oh 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 necespgary to
empty lthe appliance when filled to the maximum normal water level The outlet of the water

discharge pipe is 90 cm above the floor.

NOTE 1

01 Washing machines with a hand-operated wringer are tested as appliances without means for water
extraction.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable except as follows.

13.2 Modification:
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For stationary class | appliances, the leakage current shall not exceed 3,5 mA, or 1 mA/kW
of rated power input with a limit of 5 mA, whichever is greater.

14 Transient overvoltages

This cl

ause of Part 1 is applicable.

15 Moisture resistance

This cl

ause of Part 1 is applicable except as follows.

15.1

Magne
water

15.2

Applia
electri

Compl

Applia
with th
in Tab

Applia

contaiing approximat

capaci is greater, is poured in steadily over a pg
1 min.

Other unt/I he maximum water level is reached, and 5 g
detergg added for each litre of water in the appliance. TH
valve illing continued for 15 min after first evidence of overflow

the inf

For ap
manuag

For ap

Addition:

tic valves and similar components incorporated in external
mains are subjected to the test specified for IPX7 applianc

S.
Replacement:

nces shall be constructed so that spillage of ljg e dCes not affe

al insulation even if an inlet valve fails to clos

e lightest permissible type of fle ibl

e ord wallest cross-sectional area sp
e 13. ( ‘:

guantity of this solution equal to 15 %

hces intended

to the

ct their

e fitted

ecified

water
of the
riod of

of the
e inlet
br until

hieved

b NaCl

pliances having a working surface, 0,5 | of water containing approximately 1 9

and 0,6

% Of TIMSINg agernt, as specified im Annex AA, 15 poured over the top of the ap

liance,

the controls being placed in the on position. The controls are then operated through their
working range, this operation being repeated after a period of 5 min.

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 and
creepage distances below the values specified in Clause 29.

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

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 for one complete
cycle with the programme that results in the longest period of operation. Twice the quantity
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of detergent necessary for normal washing is added, the composition of which 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 being
subjected to the test of 15.3.

16 Ltlakage current and electric strength

This clpuse of Part 1 is applicable.

17 Oyerload protection of transformers and associated

This clpuse of Part 1 is applicable.

18 Endurance

This clpuse of Part 1 is not applicable.

19 Abnormal operation
This clause of Part 1 i

19.1 Addition: Q

For appliances incqKp
by the |test of 19.

placed

The tept of 1 arri )t on motors driving moving parts of an oscillating agitator.
19.2 A

Restrigted /heat a pation is obtained without water in the appliance or with just sufficient
water tlo cover the heating elements, whichever is the more unfavourable.

19.7 Addition:

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

Moving parts of a wringer are locked even if a trip bar prevents rotation of the rollers.
19.9 Not applicable.

19.13 Addition:

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

NOTE 101 Light brown colouring of the textile material or slight emission of smoke is ignored.
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During the tests of 19.101, the temperature of windings shall not exceed the values sp
in Table 8.

ecified

19.101 The appliance is supplied at rated voltage and operated under normal operation.
Any fault condition or unexpected operation that may be applied in normal use is introduced.

NOTE 1 Examples of fault conditions and unexpected operations 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;

— pundture of the capillary tube of a thermostat.

NOTE 2| Locking the main contacts of a contactor, used for energizing heating elam
considefed to be a fault condition, unless at least two independent sets of contact

achievedl by two contactors operating independently of each other or by one_contact
armaturgs operating two independent sets of contacts.

NOTE 3| In general, tests are limited to the fault conditions that may b
results.

The simplation of component faults is limited to those that could exposetheNuser-tq a'f

sition is
may be

¥gdpendent

ourable

NOTE 4| If operation without water in the appliance is a more ynfavoyrablg diti jramme,

the testp with that programme are carried out with the water valyve /closed
programme has started to operate.

NOTE § If the appliance stops at any partj
considefed to be ended.

NOTE 6| The fault condition with
— the gutomatic filling device held open is covered
— thermal controls short-circuit

— motof capacitors short-circul

20 Stability and me

This clause of Part1

20.1

odification

with al|hihged lid shall incorporate an interlock that de-energizes the motor before
openinig exceeds 50 mm

fter the

dition is

more
urable

pening
the lid

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
closed position.

in the

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 that can be released by means of test probe B of IEC 61032 are not considered to comply with

this requirement.
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20.102 Washing machines of the drum type that are loaded from the front, shall incorporate
an interlock that 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 the lid is in the closed position.

NOTE 1 Interlocks that can be released by means of test probe B of IEC 61032 are not considered to comply with
this requirement.

When the water level in the appliance is above the lower edge of the door opening, it shall not
be possible to open the door by a simple action while the appliance is operating.

NOTE 2 Interlocked doors and doors that are opened by means of a key, or by two separate actions such as
pushing|and turning, are considered to comply with this requirement.

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

20.103 Power-driven wringers shall be constructed so that the c glrollers
has to |be maintained by the user, unless a readily accessible s S her mg¢ans of
protection is incorporated.

The rglease mechanism shall operate easily withou e jeCcH ahy part angd shall
releas¢ pressure on the rollers immediately. The folle e either by at least
45 mm

The safety release shall be operabl 8 osition

Poweridriven wringers shall be constyuct een a
roller gnd the frame.

Poweridriven wringers

NOTE [The switch

Compllance is chec lowing
test.

The pfessurgé betwe bcribed
in11.7 i > We rollers and the wringer is stopped when the bqard is
approXirqately b ough. A force is gradually applied to the operating means|of the

safety freleas s shall operate before the force exceeds 70 N.

21 Mechanical strength

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.

Addition:
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NOTE 101 Parts that withstand the aging 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, whichever is higher,
for a period of 5 min.

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

ct with

Compliance is checked by inspection.

22.103 Appliances shall be constructed so that during normal cannot
be opg¢ned by a simple action if this results in an outflg prature
exceeding 50 °C.

NOTE 1 such as
pushing

NOTE 2

Compl can be
opene

23 Internal wiring

This clpuse of Part 1 ig a

23.101 The in bs and
similar| components”inCx hall be
at leapt equivalep jnation

60227

Compl

NOTE e anj R istics specified in IEC 60227 are not checked.

24 C

This clause of Part 1 is applicable except as follows
24.1.4 Addition:
The number of cycles of operation for programmers is 3 000.

24.101 Thermal cut-outs incorporated in washing machines for compliance with 19.4 shall
not be self-resetting.

Compliance is checked by inspection.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable.
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26 Terminals for external conductors

This clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This cllause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

29.2 Addition:

The m e a CTI not legs than
250, u nlikely to be exposed to
pollutig
— con
— chd

30 Resistance to heat.and
This clpuse of P?&i
30.2 JAddition:

For a
applia

other

This clause of Part 1 is applicable.
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex AA
(normative)

Detergent and rinsing agent

AA.1 Detergent
The cdmposition of the detergent is as follows:
AR ON
Substance Panrs b ss \>
</\\\\%
Linear spdium alkyl benzene sulphonate (mean length RN
of alkang chain Cy45)
Ethoxyldted tallow alcohol (14 EQO) 3
Sodium soap (chain length C12 16: 13 % to 26 % and
C1510 22. 74 % to 87 %) ,8
Sodium tripolyphosphate 35,0
Sodium fsilicate (SiO,: 76,75 % and Na,O: 23,25 6.0
Magnesfum silicate 1.5
Carboxy] methyl cellulose 1,0
Ethylengdiamine tetra-acetic-sediu ) 0.2
Optical 0,2
Sodium 16,8
added)
Water 7,8
Sodium 20.0

NOTE 1
results,

NOTE 2

the test
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Rinsing agent

The composition of the rinsing agent is as follows:

60335-2-7 O IEC:2002(E)

Substance

Parts by mass
Y%

Plurafac LF 2211)
Cumene sulfonate (40 % solution)

Citric acid (anhydrous)

Deioniz

ol 4
t—watet

15,0
11,5
3,0

705

The rin
- Vis
— pH

NOTE 1
results,

NOTE 2

sing agent has the following properties:

osity, 17 mPas;
2,2 (1 % in water).

Any commercially available rinsing agent may be used, k

his composition is to be used.

The composition of the rinsing agent is extracted from

&

the test

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 International Standard and does not constitute an endorsement by IEC of this product.
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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 solution of detergent at elevated temperature.

The test is carried out on at least three samples of each part. The samples
are as|specified in ISO 1817, with the following modifications.

test procedure

4 Tept liquids

The liquid is obtained by dissolving 5 g of the detergent specified T litre of
distillep water.

NOTE [Care is to be taken to ensure that the total mass of the t€st pies i S 00 g for
each litre of solution, that the test pieces are completely immersgd and that bosed to
the soldtion. During the tests, the test pieces are not to be| exposed to “direct tight. different
compoupds are not to be immersed at the same time in the

5 Tept pieces
5.4 Clonditioning of test pieces
The tenperature is 23 °C

6 Immersion in the

6.1 Temperatu@

The sqlution is hg 5*3 °C
and maintaine e way.

NOTE [To Aawid 3 I similar
method forrenew i

6.2 Dluration

The test pieces are immersed for a total period of 48*2 h.

The teSt pieces are then immediately immersed in a iresh solution, which 1S 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.

7 Procedure

7.2 Change in mass

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

@%
S
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