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—HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES = SAFETY =

Part 1: General requirements

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by IEC technical ‘committee 61: Safety| of
holisehold and similar electrical appliances.

The text of this Interpretation Sheet is based on the following/documents:

Draft Report on voting

61/5999/DISH 61/6009/RVDISH

Full information on the voting for its approval can be found in the report on voting indicated in
thg above table.

INTRODUCTION

Edjtion 6 of IEC\60335-1:2020 defines and introduces requirements for a detachaple
poyer supply_part of an appliance. In the document, 24.2 prohibits the use of a powyer
supply in aflexible cord.

QUESTION:

Does Subclause 24.2 prohibit the use of a detachable power supply part?
ANSWER

No, a "detachable power supply part" is a defined term and is not captured by the term
"power supply" as used in Subclause 24.2.

NOTE A detachable power supply part is captured by the defined term when the output of the power supply
part is detachable from the class Ill construction part of the appliance at:

— the power supply part, or

— the class Il construction part of the appliance.

However, the supply cord (if any) does not have to be detachable from the detachable power supply part.

ICS 13.120; 97.030
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-25: Particular requirements for microwave ovens,

incliuding combination microwave ovens

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
co-operation on all questions concerning standardization in the electrical and electronic_fields. To this end

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee intergsted in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

nterested IEC National Committees.

EC Publications have the form of recommendations for intepnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible, for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw|
pny |IEC Publication and the corresponding natiopal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas,~access to |IEC marks of conformity. IEC is not responsible for
services carried out by independent certifieation bodies.

All users should ensure that they hayé the latest edition of this publication.

No liability shall attach to IEC opits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of thepublication, use of, or reliance upon, this IEC Publication or any other IEC Publicati

ndispensable for the correct application of this publication.

FC draws attention to the possibility that the implementation of this document may involve the use of (a) paten
EC takes no.pesition concerning the evidence, validity or applicability of any claimed patent rights in resj
hereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
be required to implement this document. However, implementers are cautioned that this may not represent

hot,be held responsible for identifying any or all such patent rights.

ing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specificatians, Technical Repqrts,

heir
ith
ing

ith the IEC also participate in this preparation. IEC collaborates closely with.'the International Organizatior| for
Standardization (ISO) in accordance with conditions determined by agreement_between the two organization.

nal

consensus of opinion on the relevant subjects since each technical committee has representation from all

nal
EC
any

lons
een
ter.

mity
any

and
B or
And
ons.

Attention is drawn to-the' Normative references cited in this publication. Use of the referenced publicationg is

(s).
ect
nay
the

atest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC ghall

comprehensive content of the Standard.

s extended version (EXV) of the official IEC Standard provides the user with the

IEC 60335-2-25:2024 EXV includes the content of IEC 60335-2-25:2024, and the references
made to IEC 60335-1:2020.

The specific content of IEC 60335-2-25:2024 is displayed on a blue background.
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IEC 60335-2-25 has been prepared by subcommittee 61B: Safety of microwave appliances for
household and commercial use, of IEC technical committee 61: Safety of household and similar
electrical appliances. It is an International Standard.

This eighth edition cancels and replaces the seventh edition published in 2020. This edition
constitutes a technical revision.

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

W)

some subclauses have been modiiied 1or the appliance outiets and socket-outlets,;

O

Subclause 7.12 has been improved in clarity;

o O

Subclauses 10.1 and 10.2 have been improved in clarity for inverter type microwave oveps;

D

)
)
) |Subclauses 8.1.1 and 20.2 have been modified to adopt test probe 19;
)
)

maximum temperature rises of external accessible surfaces have{(-béen added| in
Subclause 11.8;

f) |test criterion has been modified in Subclause 15.101;
g) |Subclause 15.102 has been modified for harmonization with IEC>60335-2-6;

h) [Subclauses 8.1.3, 15.103, 19.11.2, 19.13, 22.105, 22.106, 22411 and Figure 101 have been
improved in clarity;

i) |Subclauses 22.103.2, 22.105 and 22.120 have been modified to adopt test probe 18;

i) |Subclause 16.101 has been modified to move the, content of 16.101.1, 16.101.2 dire¢tly
under 16.101;

k) |Subclause 22.119 has been modified to move the content of 22.119.1, 22.119.2 and
22.119.3 directly under 22.119.

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

Draft Report on voting

61B/701/FDIS 61B/705/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
thg above table.

The language used for the development of this International Standard is English

This document-was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acg¢ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availaple
at www-iec.ch/members_experts/refdocs. The main document types developed by IEC are
degcribed in greater detail at www.iec.ch/standardsdev/publications.

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

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments unless that edition precludes it; in that case, the latest edition that does not
preclude it is used. It was established on the basis of the sixth edition (2020) 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: Particular requirements for microwave ovens, including
combination microwave ovens.
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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 2 The following numbering system is used:
— 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 foffowng printtypes are used:
— |requirements: in roman type;

— | test specifications: in italic type;

— |notes: in small roman type.

Wolds in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and|the
asspciated noun are also in bold.

The committee has decided that the contents of this document will remain.unchanged until the
stalbility date indicated on the IEC website under webstore.iec.ch inlthe data related to the
specific document. At this date, the document will be

e |reconfirmed,
e |withdrawn, or

e |revised.

NOTE 4 The attention of National Committees is drawn te)the fact that equipment manufacturers and tesfing
org@nizations can need a transitional period following publication of a new, amended or revised IEC publicatioh in
whith to make products in accordance with the new requitements and to equip themselves for conducting new or
revised tests.

It is|the recommendation of the committee that the centent of this publication be adopted for implementation nationally
notearlier than 12 months or later than 36 months, from the date of publication.

The following differences exist in the\countries indicated below.

- |5.3: Microwave leakage is not to exceed 10 W/m2 during the initial test (Japan and
USA).

- 16.1: Microwave ovens may be class 0l if the rated voltage does not exceed mpre
than.150 V (Japan).

- |7.12: Specific instructions exist pertaining to using and servicing microwave ovgns

with respect to the risk of exposure to microwave energy (USA).
- |7.12: It is prohibited to place the appliance in a cabinet with a door (Japan).
— |Clausext8:  The test is carried out on two appliances (USA).

- [19.14.2: The input voltage variation is not applied (USA).

- 913 Microwaveteakagets measuredontyat theendof eachtest(USA):
- 21.102: The applied force is 222 N (USA).

- 21.105: Microwave leakage is not to exceed 50 W/m2 (Japan and USA).

- 22.111: Microwave leakage is measured only at the end of the test (USA).
- 22112 Microwave leakage is not to exceed 50 W/m2 (Japan and USA).

- 22.115: All access to the cavity has to be prevented (USA).

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION to IEC 60335-1:2020

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.

Guidance documents concerning the application of the safety requirements for appliances can
be accessed via TC 61 supporting documents on the IEC website —

www.iec.ch/tc61/supportingdocuments

This information is given for the convenience of users of this International Standard and~dges
nof constitute a replacement for the normative text in this standard.

This standard recognizes the internationally accepted level of protection against"hazards suich
as lelectrical, mechanical, thermal, fire and radiation of appliances when operated as in normal
USI taking into account the manufacturer's instructions. It also covers abnoermal situations that

cap be expected in practice and takes into account the way in which electromagnetic
phé¢nomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as.far as possible so that there
is compatibility with the wiring rules when the appliance is connected to the supply maips.
Hojwever, national wiring rules may differ.

is applied to each function separately, as far as is«easonable. If applicable, the influencg of

If tge functions of an appliance are covered by differentparts 2 of IEC 60335, the relevant part 2
ong¢ function on the other is taken into account.

Throughout this publication, when "part 2. is mentioned, it refers to the relevant part| of
IEG 60335.

WHen a part 2 standard does not include additional requirements to cover hazards dealt with in
Part 1, Part 1 applies.

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that |t is
not| necessary to specify partjcular requirements for the appliance in question over and above the gengral
reqylirements.

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

NOTE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are[not
applicable since they have been taken into consideration when developing the general and particular requiremgnts
for the IEC.60335 series of standards.

Individual countries may wish to consider the application of this standard, as far as

the classification of the appliance according to Clause 6 and specifying whether the appliance
is operated attended or unattended. Consideration should also be given to particular categories
of likely users and to related specific risks such as access to live parts, hot surfaces or
hazardous moving parts.

An appliance that complies with the text of this standard will not necessarily be considered to
comply with the safety principles of this standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.


http://www.iec.ch/tc61/supportingdocuments
https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81
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An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with this
standard.

NOTE 3 Standards dealing with non-safety aspects of household appliances are:
— IEC standards published by TC 59 concerning methods of measuring performance;
— CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;

— CISPR 14-2 concerning electromagnetic immunity;

FEG-standardspubhshedby o oconcerning-envirenmentalmatiers

o
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INTRODUCTION to IEC 60335-2-25:2024

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.

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 and SC 61B supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments
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s information is given for the convenience of users of this International Standard and dq
constitute a replacement for the normative text in this standard.

s standard recognizes the internationally accepted level of protection against-hazards s
electrical, mechanical, thermal, fire and radiation of appliances when operated as in nor

nomena can affect the safe operation of appliances.

s standard takes into account the requirements of IEC 60364 as far as possible so that th
compatibility with the wiring rules when the appliance is-connected to the supply mai
wever, national wiring rules can differ.

n appliance within the scope of this standard also,incorporates functions that are cove
another 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 the other is taken i
ount.

't 1, Part 1 applies.

E 1 This means that the technicalkcemmittees responsible for the part 2 standards have determined that
necessary to specify particular\requirements for the appliance in question over and above the gen
lirements.

s standard is a product family standard dealing with the safety of appliances and tal
cedence over horizental and generic standards covering the same subject.

[E 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
icable since.they'have been taken into consideration when developing the general and particular requiremg
he IEC 60335 series of standards.
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An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard can be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the

sta

ndard.

NOTE 3 Standards dealing with non-safety aspects of household appliances are:

IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-25: Particular requirements for microwave ovens,
including combination microwave ovens

Scope

s part of IEC 60335 deals with the safety of microwave ovens for household and/sim
, their rated voltage being not more than 250 V including direct current (BC) suppl
liances and battery-operated appliances.

s standard also deals with combination microwave ovens, for which normative Annex

is applicable.

Th
no

s standard also deals with microwave ovens intended to be used)on board ships, for wh
fmative Annex BB is applicable.

lar
jed

AA

ich

Appliances not intended for normal household use but which“hevertheless can be a sourcg of

da

ind

int
no

As

Iger to the public, such as appliances intended to be*used by laymen in shops, in li

§ considered to be for household and similar usetonly.

far as is practicable, this standard deals with the common hazards presented by applian

that are encountered by all persons in and around the home. However, in general, it does
takle into account

persons (including children) whose

e physical, sensory or mental capabilities; or

e lack of experience and knowledge

prevents them from,using the appliance safely without supervision or instruction;
children playingwith the appliance.

Attention is drawn-to the fact that

Th

for appliances intended to be used in vehicles or on board ships or aircraft, additio
requirements can be necessary;

inUmany countries, additional requirements are specified by the national health authoriti

the national authorities rncpnncihln for the prnfnr\finn of labour and similar authorities

ght

ustry and on farms, are within the scope of thisstandard. However, if the appliancq is
nded to be used professionally to process food,for commercial purposes, the appliance is

ces
hot

nal

is standard does not apply to

commercial microwave ovens (IEC 60335-2-90);

commercial microwave appliances with insertion or contacting applicators

(IEC 60335-2-110);
industrial microwave heating equipment (IEC 60519-6);
appliances for medical purposes (IEC 60601);

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

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any

am

endments) applies.

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

ang
IE(
IE(
IE(Q
1E(

IEC
pri

1E(
ch

IE(
IEQ

IEQ
me

IEC

IE(
of
IEC

IEQ

IE(

I safety — Part 1: Lamp caps
[ 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

L 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

L 60068-2-6, Environmental testing — Part 2: Tests — Test Fc: Vibration) (sinusoidal)

L 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea-and guidance: Shock

60068-2-31, Environmental testing — Part 2-31: Tests —, Test Ec: Rough handling shoc
marily for equipment-type specimens

L 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodi
pride solution)

60068-2-75, Environmental testing — Part<2-75: Tests — Test Eh: Hammer tests
[ 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady st

L TR 60083, Plugs and socket-outlets for domestic and similar general use standardized
imber countries of IEC

[ 60085:2007, Electricalinsulation — Thermal evaluation and designation

L 60112:2003, Method for the determination of the proof and the comparative tracking indi
bolid insulating amaterials
[ 60112:2003/AMD1:20091

L 60127((all parts), Miniature fuses

60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and includ

jlity

ate

in

res

ing

45

/750 \/

IEC 60227-5:2011, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 5: Flexible cables (cords)

IEC 60238, Edison screw lampholders

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

1

There exists a consolidated edition 4.1:2009 that includes edition 4 and its Amendment 1.
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IEC 60252-1:2010, AC motor capacitors — Part 1: General — Performance, testing and rating —
Safety requirements — Guidance for installation and operation
IEC 60252-1:2010/AMD1:20132

IEC 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensional
interchangeability requirements for pin and contact-tube accessories

IEC 60320 (all parts), Appliance couplers for household and similar general purposes

IE

60320-1, Appliance couplers for household and similar general purposes — Part 1: Gen

ral

req

IEQ
Ap

IEQ
Shé

IEC
req

IEC
req

IE(

Spé
to
IE(

I1E(

IE(
ide

IE(
IEC
IE(

IEQ

I1E(
IE(

uirements

60320-2-3, Appliance couplers for household and similar general purposes = Part 2
bliance couplers with a degree of protection higher than IPX0

[ 60320-3, Appliance couplers for household and similar general purposes“Part 3: Stand
bets and gauges

[ 60335-2-6:—3, Household and similar electrical appliances — Saféty — Part 2-6: Partict
uirements for stationary cooking ranges, hobs, ovens and similar-appliances

L 60335-2-9, Household and similar electrical appliances = Safety — Part 2-9: Partict
uirements for grills, toasters and similar portable cooking appliances

[ 60384-14:2013, Fixed capacitors for use in electronic equipment — Part 14: Sectio

pcification — Fixed capacitors for electromagnetic interference suppression and connect

he supply mains
60384-14:2013/AMD1:20164

60417, Graphical symbols for use on equipment

60445:2017, Basic and safety principles for man-machine interface, marking 3§
Intification — Identification of eqipment terminals, conductor terminations and conductor:

[ 60529:1989, Degrees'of protection provided by enclosures (IP Code)
[ 60529:1989/AMD 11999
[ 60529:1989/AMD2:20135

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

60598:1:2014, Luminaires — Part 1: General requirements and tests
60598-1:2014/AMD1:20176

1
w

ard

lar

lar

nal
jon

nd

|IEC60603=tt,Conmectors for frequercies befow 3 MHz forusewithrprimtedboards— Part11:
Detail specification for concentric connectors (dimensions for free connectors and fixed
connectors)

(o> NN L I \V ]

There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.

Under preparation. Stage at the time of publication: IEC/FDIS 60335-2-6:2024.

There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.

There exists a consolidated edition 2.2:2013 that includes edition 2 and its Amendment 1 and Amendment 2.

There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024 -15 -

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:
Consideration of high-frequency voltage stress

IE

60691, Thermal-links — Requirements and application guide

IEC
Gla

IE(Q
win
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IEQ
win
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IEC

IEC
!

IE(
fla

IE(
IE(

1E(
ele

IE(
ten
IE(

1E(
Pa

IE(
sp4

[ 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test method
w-wire flammability test method for end-products (GWEPT)

L 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — GI(
e flammability index (GWEFI) test method for materials

L 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire baséed test methods — GI(
e ignition temperature (GWIT) test method for materials

60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

60695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test meth
pparatus, confirmatory test arrangement and guidance

60695-11-10, Fire hazard testing — Part 11-10% Test flames — 50 W horizontal and vert
ne test methods

[ 60730-1:2013, Automatic electrical centrols — Part 1: General requirements
60730-1:2013/AMD1:20157

[ 60730-2-8:2018, Automatic,_electrical controls — Part 2-8: Particular requirements
ctrically operated water valves; including mechanical requirements

[ 60730-2-9:2015, Automatic electrical controls — Part 2-9: Particular requirements
nperature sensing coéuntrols
[ 60730-2-9:2015/AMD1:20188

L 60730-2-10.Automatic electrical controls for household and similar use — Part 2-
rticular requirements for motor-starting relays

L 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Gene
pelfication

W-

od

cal

for

for

10:

bric

IEC 60799, Electrical accessories — Cord sets and interconnection cord sets

IEC 60906-1, IEC system of plugs and socket-outlets for household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 60934, Circuit-breakers for equipment (CBE)

7 There exists a consolidated edition 5.1:2015 that includes edition 5 and its Amendment 1.

8 There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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IEC 60990:2016, Methods of measurement of touch current and protective conductor current

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1. General requirements and particular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

nt

IEC61000-4-3 Electromagnetic compatibility \/Fl\/lf‘,) = Part 4-3: Testing and measurem
teghniques — Radiated, radio-frequency, electromagnetic field immunity test

IE
te

IE
te

IE
te

IE
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eq

IEQ
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IE(
IE(

IE(
me
tes
IE(

I1E(

IE(

IE(

IE(

61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measturem
niques — Electrical fast transient/burst immunity test

61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing~dnd measurem
niques — Surge immunity test

61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: [[ésting and measurem
niques — Immunity to conducted disturbances, induced by radio-frequency fields

61000-4-11:2020, Electromagnetic compatibility (EMC)< Part 4-11: Testing and measu
Int techniques — Voltage dips, short interruptions and ‘oltage variations immunity tests
lipment with input current up to 16 A per phase

[ 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing 4

asurement techniques — Harmonics and interharmonics including mains signalling at a.
power port, low frequency immunity tests

[ 61000-4-13:2002/AMD1:2009
[ 61000-4-13:2002/AMD2:20159

61000-4-34:2005, Electromagnetic compatibility (EMC) — Part 4-34: Testing and
asurement techniques — Voltage dips, short interruptions and voltage variations immunit
ts for equipment with input-current more than 16 A per phase
[ 61000-4-34:2005/AMD1:200910

61032:1997, Protection of persons and equipment by enclosures — Probes for verificati

[ 61058-1:204.6,"Switches for appliances — Part 1. General requirements

ent

ent

ent

re-
for

nd

610581:1:2016, Switches for appliances — Part 1-1: Requirements for mechanical switches

[ 61058-1-2:2016, Switches for appliances — Part 1-2: Requirements for electronic switch

es

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment

IEC 61210, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements

9  There exists a consolidated edition 1.2:2015 that includes edition 1 and its Amendment 1 and Amendment 2.

10 There exists a consolidated edition 1.1:2009 that includes edition 1 and its Amendment 1.
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IEC 61558-1:2017, Safety of transformers, reactors, power supply units and combinations
thereof — Part 1: General requirements and tests

IEC 61558-2-6:2009, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety
isolating transformers and power supply units incorporating safety isolating transformers

IEC 61558-2-16:2009, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mode
power supply units and transformers for switch mode power supply units
IEC 61558-2-16:2009/AMD1:201311

IEQ 61770, Electric appliances connected to the water mains — Avoidance of backsiphonage
andl failure of hose-sets

IEC 62133-1:2017, Secondary cells and batteries containing alkaline ar O0ther non-dcid
electrolytes — Safety requirements for portable sealed secondary cells, and |for batteries made
from them, for use in portable applications — Part 1: Nickel systems

IEG 62133-2:2017, Secondary cells and batteries containing calkaline or other non-acid
elelctrolytes — Safety requirements for portable sealed secondary_cells, and for batteries mgde
froln them, for use in portable applications — Part 2: Lithium systems

IEC 62151, Safety of equipment electrically connected ta a telecommunication network
IEQ 62471:2006, Photobiological safety of lamps @nd’lamp systems

IEQ 62477-1, Safety requirements for power electronic converter systems and equipmenjt —
Palt 1: General

IEG 62821 (all parts), Electric cables @ Halogen-free, low smoke, thermoplastic insulated gnd
sheathed cables of rated voltages up:to and including 450/750 V

ISQ 178, Plastics — Determination of flexural properties

ISQ 179-1, Plastics — Détermination of Charpy impact properties — Part 1: Non-instrumented
impact test

IS® 180, Plastics.— Determination of 1zod impact strength
ISQ 527 (all.parts), Plastics — Determination of tensile properties

ISQ-1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical
mettrod

ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness
— Magnetic method

ISO 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions without
individual tolerance indications

11 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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ISO 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: General
guidance

ISO 4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
arc lamps

ISO 7000, Graphical symbols for use on equipment — Registered symbols

ISO 8256, Plastics — Determination of tensile-impact strength

ISQ 9772, Cellular plastics — Determination of horizontal burning characteristics of sn|7all
spgcimens subjected to a small flame

ISQ 9773, Plastics — Determination of burning behaviour of thin flexible vertical~specimeng in
contact with a small-flame ignition source

3 | Terms and definitions
For the purposes of this document, the following terms and definitions apply.

IS® and IEC maintain terminological databases for use in,standardization at the followjng
addiresses:

e |IEC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http//www.iso.org/obp

WHen the terms "voltage" and "current" are*used, they are RMS values, unless otherwfise
spegcified.

WHen the term "earthing" is used, it means "protective earthing", unless otherwise specified.

3.1 Definitions relating to physical characteristics

3.11
rated voltage
voltage assigned to thé.appliance by the manufacturer

3.1.2
ratpd voltage range
voltage range(assigned to the appliance by the manufacturer, expressed by its lower and upper

maximum voltage to which the part under consideration is subjected when the appliance is
supplied at its rated voltage and operating under normal operation, with controls and
switching devices positioned so as to maximize the value

Note 1 to entry: Working voltage takes into account resonant voltages.

Note 2 to entry: When deducing the working voltage, the effect of transient voltages is ignored.

3.1.4
rated power input
power input assigned to the appliance by the manufacturer


http://www.electropedia.org/
http://www.iso.org/obp
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Note 1 to entry: If no power input is assigned to the appliance, the rated power input for heating appliances and
combined appliances is the power input measured when the appliance is supplied at rated voltage and operated
under normal operation.

3.1.5

rated power input range

power input range assigned to the appliance by the manufacturer, expressed by its lower and
upper limits

3.1.6
rated current
cufrent assigned to the appliance by the manufacturer

Note 1 to entry: If no current is assigned to the appliance, the rated current is the current measured’when|the
appliance is supplied at rated voltage and operated under normal operation.

3.1.7
rated frequency
fregquency assigned to the appliance by the manufacturer

Note 101 to entry: The rated frequency is the input frequency.

3.1.8

rated frequency range
fregquency range assigned to the appliance by the manufagturer, expressed by its lower and
upper limits

3.1.9

nofmal operation
opg¢ration of the appliance with 1 000 g + 50, g\of potable water at an initial temperature of
20|°C £ 2 °C in a cylindrical borosilicate glass vessel having a maximum thickness of 3 mm and
an |outside diameter of approximately 190(mm, the vessel being placed on the centre of the
shelf

Appliances operated with integral batteries or separable batteries not disconnected from the
appliance for charging purposes:;

— |the battery that is fullydischarged is charged with the battery-operated appliance
performing its intended_function, if allowed by the construction of the appliance;

— |the battery that is ‘fully discharged is charged without the battery-operated appliance
performing its intended function

Note 1 to entry: Operation of a battery-operated appliance to perform its intended function is considered tq be
normal operation:

3.1.10
rated impulse voltage

3.1.11
dangerous malfunction
unintended operation of the appliance that may impair safety

3.1.12

outlet load

load that can be connected to appliance outlets accessible to the user and socket-outlets
accessible to the user

Note 1 to entry: Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet.
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3.2 Definitions relating to means of connection

3.21

supply leads

set of wires intended for connecting the appliance to fixed wiring and accommodated in a
compartment within or attached to the appliance

3.2.2
interconnection cord
external flexible cord between two parts of an appliance, provided as part of a complete

apphanceforpurposes-otherthan-connectontothesupplyrmatrs——mm————————————

Note 1 to entry: In battery-operated appliances, if the battery is placed in a separate box, the flexible|lead or
flexjble cord connecting the box with the appliance is considered to be an interconnection cord.

Note 2 to entry: The output cord from a charging system or a detachable power supply part is| an
intgrconnection cord.

3.2.3
supply cord
flexible cord, for supply purposes, that is fixed to the appliance

3.24
type X attachment
metthod of attachment of the supply cord such that it can easily be replaced
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tyge Y attachment
metthod of attachment of the supply cord such that any replacement is intended to be made| by
thg manufacturer, its service agent or similar qualified person

3.2.6
tyge Z attachment
metthod of attachment of the supply cord such that it cannot be replaced without breaking or

ion

against electric shock in the event of a failure of basic insulation

3.3.3
double insulation
insulation system comprising both basic insulation and supplementary insulation

3.34

reinforced insulation

single insulation applied to live parts, that provides a degree of protection against electric
shock equivalent to double insulation under the conditions specified in this standard

Note 1 to entry: Itis notimplied that the insulation is one homogeneous piece. The insulation may comprise several
layers which cannot be tested singly as supplementary insulation or basic insulation.
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3.3.5

functional insulation

insulation between conductive parts of different potential which is necessary only for the prop
functioning of the appliance

3.3.6
protective impedance
impedance connected between live parts and accessible conductive parts of class

er

constructions so that the current, in normal use and under likely fault conditions in the

appliance, is limited to a safe value

3.3.7
class 0 appliance
appliance in which protection against electric shock relies upon basic insulation \enly, the

cognductor in the fixed wiring of the installation, reliance in the event of a failure of the ba
indulation being placed upon the environment

being no means for the connection of conductive accessible parts, if any, tocthe protectiLve

re

ic

Note 1 to entry: Class 0 appliances have either an enclosure of insulating material{which may form a part or|the
whqle of the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insulatjon.

If ap appliance with an enclosure of insulating material has provision for earthing_internal parts, it is considerefl
be @ class | appliance or class 0l appliance.

3.3.8
class 0l appliance

to

appliance having at least basic insulation throughout and incorporating an earthing termipal

buf having a supply cord without earthing conductorand a plug without earthing contact

3.39
class | appliance

appliance in which protection against electriezshock does not rely on basic insulation only put

which includes an additional safety precaution, in that conductive accessible parts a
CO}nected to the protective earthing cofiductor in the fixed wiring of the installation in such
wa
indulation

Note 1 to entry: This provision includes a protective earthing conductor in the supply cord.

3.3.10
class Il appliance

re
a

that conductive accessible parts.cannot become live in the event of a failure of the bagic

appliance in which-protection against electric shock does not rely on basic insulation only put
in which additional-safety precautions are provided, such as double insulation or reinforged
ingulation, there being no provision for protective earthing or reliance upon installatjon

conditions

Note 1,to.entry: Such an appliance may be of one of the following types:

— |an,dppliance having a durable and substantially continuous enclosure of insulating material which envelop
metal parts, with the exception of parts, such as nameplates, screws and rivets, which are isolated from li

all

ve

parts by insulation at least equivalent to reinforced insulation; such an appliance is called an insulation-

encased class Il appliance;

— an appliance having a substantially continuous metal enclosure, in which double insulation or reinforced

insulation is used throughout; such an appliance is called a metal-encased class Il appliance;

— an appliance which is a combination of an insulation-encased class Il appliance and a metal-encased class Il

appliance.

Note 2 to entry: The enclosure of an insulation-encased class Il appliance may form a part or the whole of the

supplementary insulation or of the reinforced insulation.

Note 3 to entry: Class Il appliances may incorporate an earth for functional purposes.
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3.3.11

class Il construction

part of an appliance for which protection against electric shock relies upon double insulation
or reinforced insulation

3.3.12

class Ill appliance

appliance in which protection against electric shock relies on supply at safety extra-low
voltage and in which voltages higher than those of safety extra-low voltage are not generated

Notp 1 to entry: Basic insulation may be required in addition to supply at SELV. Refer to 8.7.4.

Note 2 to entry: Class Ill appliances may incorporate an earth for functional purposes.

3.3.13

class lll construction
paft of an appliance for which protection against electric shock relies upon,safety extra-low
voltage and in which voltages higher than those of safety extra-low voltage are not generajed

Note 1 to entry: Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.

.14

clearance
shortest distance in air between two conductive parts or héfween a conductive part and the
acgessible surface

.15

crgepage distance
shortest distance along the surface of insulationsbetween two conductive parts or between a
conductive part and the accessible surface

Definitions relating to extra-low\voltage

3.41

ex{ra-low voltage
voltage supplied from a sourge “within the appliance that does not exceed 50 V betwegen
conductors and between cohductors and earth or functional earth when the appliance is
supplied at rated voltage

3.4.2

safety extra-low yvoltage
voltage not exceeding 42 V between conductors and between conductors and earth| or
funlctional earth; the no-load voltage not exceeding 50 V

Note 1 to~entry: When safety extra-low voltage is obtained from the supply mains, it is to be through a safety
isolating-transformer or a convertor with separate windings, the insulation of which complies with double insulation
or reinforced insulation requirements.

Note 2 to entry: The voltage limits specified are based on the assumption that the safety isolating transformer is
supplied at its rated voltage.

Note 3 to entry: Safety extra-low voltage is also known as SELV.

3.4.3

safety isolating transformer

transformer, the input winding of which is electrically separated from the output winding by an
insulation at least equivalent to double insulation or reinforced insulation, that is intended
to supply an appliance or circuit at safety extra-low voltage
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3.4.4

protective extra-low voltage circuit

earthed circuit operating at extra-low voltage that is separated from other circuits, except
circuits operating at safety extra-low voltage, by basic insulation and protective screening,
double insulation or reinforced insulation

Note 1 to entry: Protective screening is the separation of circuits from live parts by means of an earthed screen.

Note 2 to entry: A protective extra-low voltage circuit is also known as a PELV circuit.

3.5 Definitions relating to types of appliances

3.5.1

portable appliance
appliance that is intended to be moved while in operation or an appliance, other than a fixed
appliance, having a mass less than 18 kg

3.5.2
hand-held appliance
portable appliance intended to be held in the hand during normal use

3.5.3
stationary appliance
fixed appliance or an appliance which is not a portable appliance

3.54
fixed appliance

appliance that is intended to be used while fastened to a support or while secured in a spedific
locption

3.5.5

bullt-in appliance
fixed appliance intended to be installed in a cabinet, in a prepared recess in a wall or ih a
similar location

3.5.6
heating appliance
appliance incorporating heating elements but without any motor

3.5.7
mgtor-operated appliance
appliance incorporating motors but without any heating element

Note 1 to_entry: Magnetically driven appliances are considered to be motor-operated appliances.

3.5.8
combinmedapptiance
appliance incorporating heating elements and motors

3.5.9

battery-operated appliance

appliance deriving its energy from batteries enabling the appliance to perform its intended
function without a supply connection

Note 1 to entry: A battery-operated appliance can have a supply connection.

3.5.101

microwave oven

appliance using electromagnetic energy in one or several of the ISM frequency bands between
300 MHz and 30 GHz, for heating food and beverages in a cavity
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Note 1 to entry: ISM frequency bands are the electromagnetic frequencies established by the ITU and reprodu
in CISPR 11.

3.5.102
combination microwave oven

ced

microwave oven in which heat is also provided in the cavity by simultaneous or consecutive

operation of resistive heating elements

Note 1 to entry: The resistive heating elements are used to provide radiant heat, convection heat or steam.

3.6 Definitions relating to parts of an appliance

3.6.1
non-detachable part

paft that can only be removed or opened with the aid of a tool or part that fulfilspthe’ test
2211

3.6.2

detachable part
palt that can be removed or opened without the aid of a tool, part thatdsremoved or openeg
acg¢ordance with the instructions for use, even if a tool is needed forremoval, or part that dq
nof fulfil the test of 22.11

Note 1 to entry: If for installation purposes a part has to be removed, this’part is not considered to be a detachd
part even if the instructions state that it is to be removed.

of

in
es

ble

Note 2 to entry: Components that can be removed without the aidrof'@’'tool are considered to be detachable pafrts.

Note 3 to entry: If a part has to be removed solely to discard-a‘battery before scrapping the appliance, this pa
not|considered to be a detachable part even if the instructions state that it is to be removed.

3.6.3

acg¢essible part
paft or surface that can be touched by means of test probe B of IEC 61032, and if the part
sufface is metal, any conductive part gonnected to it

Note 1 to entry: Accessible non-metallic parts with conductive coatings are considered to be accessible m
parts.

3.6.4

live part
coIductor or conductive part intended to be energized in normal use, including a neu
comductor but, by gonvention, not a PEN conductor

Note 1 to entry,/Parts, accessible or not, complying with 8.1.4 are not considered to be live parts.

Note 2 to enhiry! A PEN conductor is a protective earthed neutral conductor combining the functions of bo
profective conductor and a neutral conductor.

Note 3,t0 entry: Parts, whether they are accessible parts or not, of battery-operated appliances and batte

rtis

or

ptal

ral

ies

not exceeding the electrical limits of B.22.3 and B.22.4, are not considered to be live parts.

3.6.5

tool

screwdriver, coin or any other object that may be used to operate a screw or similar fix
means

3.6.6
small part
part, where each surface lies completely within a circle of 15 mm diameter, or part where so

ing

me

of the surface lies outside a 15 mm diameter circle but in such a way that it is not possible to

fit a circle of 8 mm diameter on any of the surfaces
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Note 1 to entry: A part that is too small to grip and at the same time to be able to apply the glow-wire tip is shown
in example A in Figure 5. A part that is large enough to grip but that is too small to be able to apply the glow-wire tip
is shown in example B in Figure 5. A part that is not a small part is shown in example C in Figure 5.

3.6.7

detachable power supply part

part of the appliance the output of which is intended to be detachable from the class lll
construction part of the appliance

Note 1 to entry: Means of detachment are a flexible cord and connector or an appliance outlet fitted to the
detachable power supply part.

3.6.8
cell

basgic functional unit, consisting of an assembly of electrodes, electrolyte, container, términals,
and usually separators that is a source of electric energy obtained by direct conversion| of
che¢mical energy

[SOURCE: IEC 60050-482:2004, 482-01-01]

3.6.9

battery
asgembly of one or more cells ready for use as a source of electrical energy, characterised| by
its poltage, size, terminal arrangement, capacity and rate capability

Note 1 to entry: A detachable battery and separable battery have an enclosure that is equivalent in propertiefs to
thaf of the appliance itself, but integral batteries may have no enclosure or an enclosure less substantial than that
of the appliance, as they are protected by the enclosure of the appliance.

3.6.10

detachable battery
reghargeable battery in an enclosure separate from the battery-operated appliance, intended
for|use with specific appliances and intended to be removed from the appliance for chargjng
pufposes

Note 1 to entry: A standard automotive battery is not considered a detachable battery.

Note 2 to entry: A detachable battéry-is not considered a battery that is replaceable.

3.6.11

separable battery
battery contained in-an*enclosure separate from the battery-operated appliance, intended|for
usg with specific appliances and connected to the appliance by a cord external to the enclosure
of {he appliance

Note 1 to entfy:) "A standard automotive battery is not considered a separable battery.

Note 2 t entry: A separable battery is not considered a battery that is replaceable.

3.6-42

integral battery
battery contained within the battery-operated appliance and not removed from the appliance
for charging purposes

Note 1 to entry: A battery that is only to be removed from the battery-operated appliance for disposal or recycling
is still considered to be an integral battery.

3.6.101
cavity
space enclosed by the inner walls and the door in which the load is placed


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

3.6

- 26 - IEC 60335-2-25:2024 EXV © |IEC 2024

.102

shelf
horizontal support in the cavity on which the load is placed

3.6

.103

door interlock
device or system that prevents the operation of the microwave generator(s), unless the oven
door is closed

3.6

.104

md
do

3.6
ten
de

3.7

3.7.

the

nitored door interlock
br interlock system that incorporates a supervision device

.105
hperature-sensing probe

te

adjustable and which during normal operation keeps the demperature of the controlled g
befween certain limits by automatically opening and closing“a circuit

3.7.2
temperature limiter
temperature-sensing device, the operating temperature of which may be either fixed

adj
the

Not
app]

3.7.

the
de

se

3.7

self-resetting thermal cut-out
rmal cut=out that automatically restores the current after the relevant part of the appliafnce

the
hag

auﬂtomatically opening the circuit, or by reducing the current, and is constructed so that

ice that is inserted into the food to measure its temperature and is a part_of ah oven con
Definitions relating to safety components

1

rmostat

perature-sensing device, the operating temperature of - which may be either fixed

ustable and which during normal operation-operates by opening or closing a circuit wh
temperature of the controlled part reaché&s a pre-determined value

e 1 to entry: A temperature limiter does;not make the reverse operation during the normal duty cycle of|
iance. It may or may not require manual resetting.

3
rmal cut-out
ice which during abnormal operation limits the temperature of the controlled part

ing cannot be altered by the user

.4

cooledsdown sufficiently

3.7.

5

non-self-resetting thermal cut-out
thermal cut-out that requires a manual operation for resetting, or replacement of a part, in
order to restore the current

Note 1 to entry: Manual operation includes disconnection of the appliance from the supply mains.

3.7.6

protective device
device, the operation of which prevents a hazardous situation under abnormal operation
conditions

3.7.7
thermal link
thermal cut-out which operates only once and requires partial or complete replacement

rol

or
art

or
en

the

its
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3.7.8
intentionally weak part

part intended to rupture under conditions of abnormal operation to prevent the occurrence of a

condition which could impair compliance with this standard

Note 1 to entry: Such a part may be a replaceable component, such as a resistor or a capacitor, or a part of a

component to be replaced, such as a thermal link that is not an accessible part incorporated in a motor.
3.8 Definitions relating to miscellaneous matters

3.8.1

disponnection of both supply conductors by a single initiating action or, for multitph
appliances, disconnection of all supply conductors by a single initiating action

Note 1 to entry: For multi-phase appliances, the neutral conductor is not considered to be a supply,conductor.

3.8.2

off|position

staple position of a switching device in which the circuit controlled by the switch is disconnec
from its supply or, for electronic disconnection, the circuit is de-energized

Note 1 to entry: The off position does not imply an all-pole disconnection.

3.8.3

visibly glowing heating element

heating element that is partly or completely visible from the outside of the appliance and ha
temperature of at least 650 °C when the appliance has been operated under normal operat
at rated power input until steady conditions have‘been established

3.84

PTC heating element

elgment intended for heating consisting mainly of positive temperature coefficient resistors t
ardg thermally sensitive and have a rapid’non-linear increase in resistance when the temperat
is naised through a particular range

rogm temperature
ampbient temperature specified in the general conditions for the tests

Note 1to-entry: The ambient temperature is specified in 5.7.

allipole disconnection EL
se

ed

s a
on

hat
ire

hat

3.8.101
open deck
area that is exposed to marine environment

3.8.102
dayroom
area that can be exposed to marine environment from time to time

3.9 Definitions relating to electronic circuits

3.91
electronic component

part in which conduction is achieved principally by electrons moving through a vacuum, gas or

semiconductor
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Note 1 to entry: Neon indicators are not considered to be electronic components.

3.9.2
electronic circuit
circuit incorporating at least one electronic component

3.9.3
protective electronic circuit
electronic circuit that prevents a hazardous situation under abnormal operating conditions

N t 4+ e Dot £ it et maaa ol b - i H =y
otp-+te-entry—Parts-of-the-eiretit-may-aise-be-used-for-funetio peses:

3.10 Definitions relating to battery charging and discharging

3.10.1
battery system
sygtem that includes a battery, charging system and the battery-operated, appliance

Note 1 to entry: The battery system, including interfaces, may contain more than 6ne battery and charding
system.

3.1[0.2
charging system
cir¢uitry that charges and maintains the state of charge of the\battery

Note 1 to entry: Parts of the charging system may perform other functions such as charge balancing and may be
sepprately enclosed.

3.10.3

specified operating region for charging
redgion during charging in which a cell operates\within its voltage and current range as specifjed
by the cell manufacturer

Note 1 to entry: An example of a specifiedcoperating region of a lithium-ion cell during charging is showh in
Figlire 14.

3.1(0.4
upper limit charging voltage
highest charging voltage in"the specified operating region for charging

3.1(0.5

venting
condition intended by design that occurs when a cell provides a controlled release of excessjive
internal pressure without expulsion of major components of the cell

3.1[0.6
fully charged
at {he.maximum state of charge

Note 1 to entry: For cells and batteries that are rechargeable, this is the maximum state of charge permitted by
the charging system.

Note 2 to entry: The maximum state of charge for non-rechargeable batteries and batteries that are rechargeable
is specified in the artificial source characteristics of Table B.1.

3.10.7
fully discharged
discharged at a steady rate of current to attain, at 5 h of steady discharge (Cg rate), or the

fastest discharge rate allowed by the cell manufacturer or battery manufacturer if it is slower
than the Cg rate, until

— discharge terminates due to operation of discharge termination circuitry; or
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— the battery (or cell) reaches a total voltage with an average voltage per cell equal to the
end-of-discharge voltage for the cell chemistry being used, unless a different end of
discharge voltage is specified by the cell manufacturer

Note 1 to entry: Examples of the end-of-discharge voltages for fully discharged common cell chemistries are
typically

— 0,9 V/cell for nickel cadmium;
— 0,9 V/cell for nickel metal-hydride;
- 1,75 V/cell for lead-acid;

= 2 5 Vicell for lithium iron-phasphate:

— 3,0 V/cell for lithium cobalt-oxide.
3.11 Definitions relating to remote functionality

3.11.1
entity
pefson, device, appliance, product, or service that interacts with an appliante

3.1[1.2
message
dafa which is transmitted from a sender (data source) to one or more receivers (data sink)

3.11.3

puplic network
nefwork carrying digital data or analogue signals or bath where access to the data and signjals
is mot restricted by the physical space within the hausehold or similar use environment of fhe
appliance

Note 1 to entry: Determination of confinement to the physical space includes consideration of the network’s rahge
of dommunication, configuration, or construction.

For|the purposes of this standard, examples of public networks include but are not limited to:

—  PAN (personal area network);

—  LAN (local area network) connected devices which may or may not be connected to a gateway,
— PLC (power line communication);

— SRD (short range devices);

-  WAN (wide area network);

For|the purposes of this(standard, examples of networks which are not considered as being public networks include
butfare not limited to:

—  NFC (near.field communication);

—  optical€communication with line of sight (infra-red rays or visual rays);

—  hardwired configurations constructed of physical media;

witloudt/connection to a public network.

3.11.4

remote communication

transmission of data between the appliance and an entity that can be initiated out of sight of
the appliance, using communication means such as radio wave modulation, sound wave
modulation or bus systems

Note 1 to entry: Examples of transmission of data includes but are not limited to remote monitoring, software
downloading or control parameter modifications.

Note 2 to entry: Transmission of data can be one-way (simplex) or two-way (duplex).

3.11.5
remote operation
control of an appliance by remote communication
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Note 1 to entry: Remote communication that results in a change of appliance operation, such as change of
rotational speed, temperature, spatial movement, start/stop of the intended function, is considered remote operation.
It is possible to have remote communication that does not lead to remote operation.

Note 2 to entry: A line of sight infra-red signal by itself is not considered one used for remote operation.
4 General requirement

Appliances shall be constructed so that in normal use, they function safely so as to cause no
danger to persons or surroundings, even in the event of carelessness that may occur in normal
use.

In general, this principle is achieved by fulfilling the relevant requirements specifiedin this
standard and compliance is checked by carrying out all the relevant tests.

5 | General conditions for the tests
Unless otherwise specified, the tests are carried out in accordance with this clause.

5.1 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

5.2 The tests are carried out on a single appliance thatishall withstand all the relevant tests.
However, the tests of Clauses 12, 20, 22 (except 22.10, 22.11 and 22.18) to 26, 28, 30 and|31
maly be carried out on separate appliances. The test 0f 22.3 is carried out on a new applianie.

If gn intentionally weak part becomes open cirouit during the tests of Clause 19, an additiojnal
appliance may be needed.

The testing of components may require the submission of additional samples of th¢se
components.

If the test of normative Annex-C_has to be carried out, six samples of the motor are needed
If the test of normative Anhex D has to be carried out, an additional appliance may be used
If the tests of normative Annex G are carried out, four additional transformers are needed.

If the tests of-normative Annex H are carried out, three switches or three additional appliang¢es
arg needed:

NOTE , Additional samples can be required if the appliance has to be tested under different conditions, for exanjple
if itjcan_be supplied with different voltages.

The cumulative stress resulting from successive tests on electronic circuits shall be avoided.
It may be necessary to replace components or to use additional samples. The number of
additional samples shall be kept to a minimum by an evaluation of the relevant electronic
circuits.

If an appliance has to be dismantled in order to carry out a test, care shall be taken to ensure
that it is reassembled as originally supplied. In case of doubt, subsequent tests may be carried
out on a separate sample.

An additional sample can be required for the test of 19.104.

Six samples of the interlocks are required for the test of 24.1.4.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024 -31-

5.3 The tests are carried out in the order of the clauses. However, the test of 22.11 on the
appliance at room temperature is carried out before the tests of Clause 8. The tests of
Clause 14, 21.2 and 22.24 are carried out after the tests of Clause 29. The test of 19.14 is
carried out before the tests of 19.11.

If it is evident from the construction of the appliance that a particular test is not applicable, the
test is not carried out.

Modification:

subclauses applies: 32.1, 22.113, 22.108, 22.115, 22.116, Clause 7 to 17, Clause 20, Clause|21
(eXcept 21.101 to 21.105), Clause 18, Clause 19 (except 19.104), Clause 22 (except . 22.108,
22113, 22.115 and 22.116), Clause 23 to 31 and 32.2, 21.101 to 21.105 and 19. 104

Injfead of carrying out the tests in the order of clauses, the following sequence of clauses dnd

5.4 When testing appliances that are also supplied by other energies (such as gas, fhe
influence of their consumption has to be taken into account.

5.9 The tests are carried out with the appliance or any movable part-of it placed in the mpst
unfavourable position that may occur in normal use.

5.6 Appliances provided with controls or switching devices‘are tested with these controlg or
devices adjusted to their most unfavourable setting, if the setting can be altered by the user.

If the adjusting means of the control is accessible~without the aid of a tool, this subclalise
applies whether the setting can be altered by hagd“or with the aid of a tool. If the adjusiing
mejans is not accessible without the aid of a toof:and if the setting is not intended to be altefed
by lthe user, this subclause does not apply.

NOTE Adequate sealing is regarded as preventing-alteration of the setting by the user.

For appliances fitted with a voltage-selector switch, the tests are carried out with the switch in
the position corresponding to therated voltage value used for the tests.

5.7 The tests are carrjed:-out in a draught-free location at an ambient temperature| of
20(°C + 5 °C.

If the temperature ‘attained by any part is limited by a temperature sensitive device off is
influenced by the temperature at which a change of state occurs, for example when water bails,
the ambient temperature is maintained at 23 °C + 2 °C in case of doubt.

5.8 Test conditions relating to frequency and voltage

5.8.1 Appliances for alternating current (AC) only are tested with AC at rated frequeniy,
and those for AC and DC are tested at the more unfavourable supply.

Appliances for AC that are not marked with rated frequency or are marked with a rated
frequency range of 50 Hz to 60 Hz are tested with either 50 Hz or 60 Hz, whichever is the
more unfavourable.

5.8.2 Appliances having more than one rated voltage are tested on the basis of the most
unfavourable voltage.

For motor-operated appliances, and combined appliances, marked with a rated voltage
range, when it is specified that the supply voltage is equal to the rated voltage multiplied by a
factor, the appliance is supplied at
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the upper limit of the rated voltage range multiplied by this factor, if greater than 1;
the lower limit of the rated voltage range multiplied by this factor, if smaller than 1.

24

When a factor is not specified, the supply voltage is the most unfavourable within the rated
voltage range.

If a heating appliance has a rated voltage range, the upper limit of the voltage range will
usually be the most unfavourable voltage within the range. For motor-operated appliances,
combined appliances and appliances having more than one rated voltage or rated voltage
range, it may be necessary to make some of the tests at the minimum, the mean and the

malximum values of the rated voltage or the rated voltage range in order to establish the m

uni

5.8.

ing
mu

WH
ing

5.8

cofresponding to the mean of the rated voltage range; when it is specified that the power in

iS

WH
uni

5.9

avourable voltage.

tiplied by a factor, the appliance is operated at

bqual to rated power input multiplied by a factor{ the appliance is operated at:

the calculated power input corresponding texthe upper limit of the rated voltage ran
multiplied by this factor, if greater than 1;

the calculated power input corresponding to the lower limit of the rated voltage rar
multiplied by this factor, if smaller than™1.

avourable voltage within the rated voltage range.

m

5.10 The tests ‘are carried out on the appliance as supplied. However, an appliaf
constructed asta single appliance but supplied in a number of units is tested after assembl)
acg¢ordance-with the instructions provided with the appliance.

A

the upper limit of the rated power input range multiplied by this factor;] if greater than 1;
the lower limit of the rated power input range multiplied by this factor, if smaller than 1|.

ost

3 For heating appliances, and combined appliances, marked with a rated power
ut range, when it is specified that the power input is equal to the rated. _power input

en a factor is not specified, the power input is the most unfavourable within the rated power
ut range.
4 For appliances marked with a rated voltage ‘range and rated power input

put

ge

ge

en a factor is not specified, thepower input corresponds to the power input at the mipst

When alternative heating elements or accessories are made available by the appliafce
ufacturer, the appliance is tested with those elements or accessories which give the mjpst
unfavourable results.

ice
in

lass_Ill construction part of the appliance is tested connected to its detachable power
supply’part taking into account the instructions provided with the appliance. T

Built-in appliances and fixed appliances are installed in accordance with the instructions
provided with the appliance before testing.

If batteries intended for use with the appliance use metal-ion chemistry, the manufacturer or
responsible agent shall provide the following information for each type of battery

end-of-discharge voltage;
upper limit charging voltage, for batteries comprising series connected cells;
rated capacity of the battery (Cg Ah).
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If cells intended for use with the appliance use metal-ion chemistry, the manufacturer or
responsible agent shall provide the specified operating region for charging for each type of
cell.

5.11 Appliances intended to be connected to fixed wiring by means of a flexible cord are tested
with the appropriate flexible cord connected to the appliance.

5.12 For heating appliances and combined appliances, when it is specified that the
appliance has to operate at a power input multiplied by a factor, this applies only to heating
elements without appreciable positive temperature coefficient of resistance.

Fof heating elements with appreciable positive temperature coefficient of resistance, other than
PTC heating elements, the supply voltage is determined by supplying the appliancé<at rated
voltage until the heating element reaches its operating temperature. The supply voltage is then
ragidly increased to the value necessary to give the power input required for thé r€levant test,
thig value of the supply voltage being maintained throughout the test.

NOTE In general, the temperature coefficient is considered to be appreciable if, at rated voltage, the power ipput
of the appliance in cold condition differs by more than 25 % from the power input at operating temperature.

5.13 The tests for appliances with PTC heating elements and-foer heating appliances and
coimbined appliances where the heating elements are supplied via a switch mode power
supply are carried out at a voltage corresponding to the specified power input.

WRHhen a power input greater than the rated power input’is specified, the factor for multiplyjng
theg voltage is equal to the square root of the factor.foh multiplying the power input.

5.14 If class 0l appliances or class | appliances have accessible metal parts that are pot
eafthed and are not separated from live parts by an intermediate metal part that is earthged,
su¢h parts are checked for compliance with.the appropriate requirements specified for class Il
cohstruction.

If dlass 0l appliances or class | appliances have accessible non-metallic parts, such pgrts
arg checked for compliance ( with the appropriate requirements specified for class| Il
cohstruction unless these parts are separated from live parts by an intermediate metal gart
that is earthed.

NOTE Guidance is givenyin informative Annex P for enhanced requirements that can be used to ensure|l an
acceptable level of protection against electrical and thermal hazards for particular types of appliances used in] an
instpllation without a protective earthing conductor in countries that have tropical climates.

5.15 |If appliances have parts operating at safety extra-low voltage, such parts are checked
forlcompliance with the appropriate requirements specified for class Ill construction.

5.1|6 When testing electronic circuits, the supply is to be free from perturbations from
ex i -

5.17 Battery-operated appliances and remote controls containing batteries are tested in
accordance with normative Annex B.

Battery-operated appliances having a functional earth connection or a supply connection are
tested in accordance with the relevant clauses of the main part of this standard and normative
Annex B.

NOTE A supply connection can include a mains connection.

Battery-operated appliances having a supply connection are considered dual supply
appliances. Dual supply appliances are regarded as battery-operated appliances when
deriving their energy from batteries.
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Separable batteries and detachable batteries for battery-operated appliances are tested in

accordance with normative Annex B.

5.18 To condition batteries that are rechargeable, the batteries shall be fully discharged
and then fully charged in accordance with the appliance manufacturer’s instructions. The

sequence shall be repeated at least 2 h after the battery was charged.

For batteries where there is a series arrangement of parallel clusters of cells, the cluster shall

be treated as a single cell for those tests that require altering the amount of charge on a sin
cell prior to conducting the test.

gle

5.19 Measurements of cell voltages or battery voltages shall be made using a single- p|
registive-capacitive low pass filter with a -3 dB roll off frequency of 5 kHz + 0,5Hz.
delermine if the upper limit charging voltage has been exceeded, the peak value ofthe filte
volfage shall be measured with a tolerance of +1 %.

WHen measuring cell voltages or battery voltages, the peak value of any superimposed rip

ole
To
red

ble

exg¢eeding 10 % of the average value shall be included. Transient voltages are ignored, sidich

as p temporary increase of voltage, for example, after the battery is remioved from the charg
system.

5.20 If linear and angular dimensions are specified without a tolerance, I1SO 2768-1
applicable.

5.21 Probes are applied with a force not exceeding 1/N.

5.22 If a component or part of the appliance has both a self-resetting feature and a nq
self-resetting feature and if the non-self-resétting feature is not required in order to com
with this standard, then appliances incorporating such a component or part shall be tested w
the non-self-resetting feature rendered inoperative.

5.101 Microwave ovens are tested 'as motor-operated appliances.

5.102 Class lll temperature-sensing probes are only subjected to the tests of 22.112.

6 | Classification

ng

is

pn-

ply
ith

6.1 Appliances(shall be of one of the following classes with respect to protection against

elelctric shock:

class 0, class Ol, class I, class Il, class lll.

If gmnappliance consists of a part of class Ill construction and a detachable power sup

ply

part, the complete appliance is classified as a class | appliance or class Il appliance
accordance with the classification applicable to its detachable power supply part.

Compliance is checked by inspection and by the relevant tests.
Modification:
Microwave ovens shall be class | or class Il.

6.2 Appliances shall have the appropriate degree of protection against harmful ingress
water.

Compliance is checked by inspection and by the relevant tests.

in

of
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NOTE The degrees of protection against harmful ingress of water are given in IEC 60529:1989

IEC

7

7.1

60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

Marking and instructions

Appliances shall be marked with the:

rated voltage or rated voltage range in volts;
symbol for nature of supply, unless the rated frequency is marked;

including

NO
pla

Ap

shall be marked with their outlet load in watts or amperes.

Ap
reg
be
de

Class Il appliances and class lll appliances incorporating a functional earth shall be mar}

wit

Th

conmnection.~of an appliance to the water mains shall be marked with sym

IEC

rated power input in watts or rated current in amperes;

name, trade mark or identification mark of the manufacturer or responsible vendor;
model or type reference;

symbol IEC 60417-5172 (2003-02) for class Il appliances only;

IP number according to degree of protection against ingress of water, other-than IPX0;

symbol IEC 60417-5180 (2003-02), for class Ill appliances. This marking is not necess
for appliances operated only by batteries (primary batteries or”secondary batter
recharged outside of the appliance) or appliances powered by rechargeable batter|
recharged in the appliance.

[E If the appliance is marked with rated pressure, the units used can be bars but only together with pascals
ed in brackets.

bliance outlets accessible to the user and socket-outlets accessible to the user:

that are incorporated in appliances connected t0 the supply mains; and
that operate at rated voltage

bliances intended to be supplied ftem a detachable power supply part for the purposes

ary
es
es

and

of

harging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall aflso

marked with symbol IEC 60417-6181 (2016-01) and the model or type reference of
achable power supply part or with the substance of the following:

Use only with <model or type reference> supply unit
h the symbol IEC 60417-5018 (2011-07).

b enclosure of electrically-operated water valves incorporated in external hose-sets

[ 60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.

the

ed

for
bol

Appliances shall be marked with the nominal frequency in megahertz of the ISM band in which
they operate.

If the removal of any cover results in microwave leakage exceeding the value specified in 32.1,
the cover shall be marked with the substance of the following:

WARNING
MICROWAVE ENERGY
DO NOT REMOVE THIS COVER

When the exempted provisions of footnote b to Table 101 and/or Table 3 apply, the appliance
shall be marked with the substance of "CAUTION: Hot surface", or symbol IEC 60417-5041
(2002-10).
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Compliance is checked by inspection.

7.2 Stationary appliances for multiple supply shall be marked with the substance of the
following:

Warning: Before obtaining access to terminals, all supply circuits must be disconnected

This warning shall be placed in the vicinity of the terminal cover.

Compliance is checked by inspection.

7.3 Appliances having a range of rated values and which can be operated without adjustmpent
thrpughout the range shall be marked with the lower and upper limits of the range separated by
a hlyphen.

NOTE 1 Example: 115V — 230 V: The appliance is suitable for any value within the marked range (a curling fron
wit a PTC heating element or an appliance incorporating an input switch mode power supply).

Appliances having different rated values and which have to be adjusted for use at a particdlar
value by the user or installer shall be marked with the different values-separated by an oblique
strpke. This requirement is also applicable to appliances with provision for connection to bpth
single-phase and multi-phase supplies.

NOTE 2 Example: 115/230 V: The appliance is only suitable for the mafkeéd values (an appliance with a seleftor
swi{ch).

NOTE 3 Example: 230 V ~./400 V 3N~.: The appliance is only-suitable for the voltage values indicated, 230 |/~
beipg for single-phase, AC operation and 400 V 3N~ for threeyphase, AC with neutral operation (an appliance yith
terminals for both supplies).

Compliance is checked by inspection.

7. If the appliance can be adjusted for different rated voltages or rated frequencies, fhe
voltage or the frequency to which thé appliance is adjusted shall be clearly discernible| If
frequent changes in voltage setting~or frequency setting are not required, this requirement is
corrsidered to be met if the rated voltage or rated frequency to which the appliance is to|be
adjusted can be determined from a wiring diagram fixed to the appliance.

The wiring diagram may:- be on the inside of a cover that has to be removed to connect fthe
supply conductors. Itshall not be on a label loosely attached to the appliance.

Compliance is checked by inspection.

7. For_@ppliances marked with more than one rated voltage or with one or more rated
voltage-ranges, the rated power input or rated current for each of these voltages or ran{es

shall be-marked. However, if the difference between the limits of a rated voltage range does
nof exceed 10 % of the arithmetic mean value of the range, the marking for rated power input
or rated current may be related to the arithmetic mean value of the range.

The upper and lower limits of the rated power input or rated current shall be marked on the
appliance so that the relation between input and voltage is clear.

Compliance is checked by inspection.
7.6  When symbols are used, they shall be as follows:

— [symbol IEC 60417-5031 direct current
(2002-10)]


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024

37—

~ [symbol IEC 60417-5032 alternating current
(2002-10)]

3\~ [symbol IEC 60417-5032-1 three-phase alternating current
(2002-10)]

3N ™\~ [symbol IEC 60417-5032-2 three-phase alternating current with neutral
(2002-10)]

—_— [symbottEC60417-5016 fuse-link

NQTE 1 The current rating of the fuse link can be indicated in association with this symbol.

X
—

S =1L JAIRN
,K,J\J L= w— U

NQTE 2 The rated wattage of the lamp can be indicated in association with this symbol.

M

—
T
—

%

(2002-10)]

[symbol IEC 60417-5019
(2006-08)]

[symbol IEC 60417-5018
(2011-07)]

[symbol IEC 60417-5172
(2003-02)]

[symbol IEC 60417-5012
(2002-10)]

[symbol 1ISO 7000-0434A

(2004-01)]

[symbol SO 7000-0790
(2004-0)]

[symbol IEC 60417-5021
(2002-10)]

[symbol IEC 60417-5036

time-lag miniature fuse-link where X is the
symbol for the time/current-characteristic
as given in IEC 60127

protective earth

functionalarthing

class Il equipment

Lamp

Caution

read operator's manual

Equipotentiality

dangerous voltage

J
/

O
A\

(2002=10)1

[symbol IEC 60417-5180
(2003-02)]

[symbol IEC 60417-6181
(2016-01)]

[symbol IEC 60417-5041
(2002-10)]

Class lll appliance

detachable power supply part

caution, hot surface
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The symbol for nature of supply shall be placed next to the marking for rated voltage.

The symbol for class Il appliances shall be placed so that it will be obvious that it is a part of
the technical information and is unlikely to be confused with any other marking.

Units of physical quantities and their symbols shall be those of the international standardized
system.

bat t
L

Ad NHH [l bl L <l HP PN IS . <l 4 H H 4 H al 4 A H
HTLruTIdl OyIIIUUIO arc dimuwtctu Ppruviudcu triat IIUy ULV ERRLVAY HIVU "ot v ||||au||uc|otal|u|||9.

Symbols specified in IEC 60417 and ISO 7000 may be used.

Compliance is checked by inspection.

7.7 Appliances to be connected to more than two supply conductors cahd appliances |for
murl:tiple supply shall have a connection diagram fixed to them, unless\the correct mode| of
conmnection is obvious.

The correct mode of connection for multi-phase appliances is cofisidered to be obvious if the
terminals for the supply conductors are

— lindicated by arrows pointing towards the terminals; or

— |marked in words.

The connection diagram may be the wiring diagramreferred to in 7.4.

Compliance is checked by inspection.

7.8 Except for type Z attachment, terminals used for connection to the supply mains shall
be findicated as follows:
— |terminals intended exclusively for the neutral conductor shall be indicated by the letter N;
— |protective earthing terminals_shall be indicated by symbol IEC 60417-5019 (2006-08);
— [functional earthing terminals shall be indicated by symbol IEC 60417-5018 (2011-07).

These indications shallinot be placed on screws, removable washers or other parts which ¢an
be removed when conductors are being connected.

Compliance iss¢hecked by inspection.

7.9 Unless it is obviously unnecessary, switches which may give rise to a hazard when
opérated)shall be marked or placed so as to indicate clearly which part of the appliance they
controls Indications used for this purpose shall, wherever practicable, be comprehensiple
without a knowledge of languages or national standards.

Compliance is checked by inspection.

7.10 The different positions of switches on stationary appliances and the different positions
of controls on all appliances shall be indicated by figures, letters or other visual means. This
requirement also applies to switches which are part of a control.

If figures are used for indicating the different positions, the off position shall be indicated by
the figure 0 and the position for a higher value, such as output, input, speed or cooling effect,
shall be indicated by a higher figure.
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The figure 0 shall not be used for any other indication unless it is positioned and associated
with other numbers so that it does not give rise to confusion with the indication of the off
position. The figure 0 may be used on a digital programming keyboard.

Compliance is checked by inspection.

7.11 Controls intended to be adjusted during installation or in normal use shall be provided
with an indication for the direction of adjustment.

NOTE An indication of + and — is considered to be sufficient.

Compliance is checked by inspection.

7.12 Instructions shall be provided in hard copy form with the appliance so that the*appliance
can be used safely.

Insftructions may be marked on the appliance as long as they are visible in‘nermal use.

NOTE |If the instructions are marked on the appliance they are considered to be proyided in hard copy form.

If if is necessary to take precautions during user maintenance, appropriate details shall|be
given.

The instructions shall state the substance of the following:

This appliance is not intended for use by persons\(including children) with reduced physigal,
sensory or mental capabilities, or lack of experience and knowledge, unless they have bgen
given supervision or instruction concerning.use of the appliance by a person responsible|for
their safety.

Children should be supervised to ensure that they do not play with the appliance.

The instructions for appliances having a part of class lll construction supplied from a
detachable power supply part shall state that the appliance is only to be used with the power
supply unit provided with the appliance.

The instructions for class Hlappliances shall state that it must only be supplied at safety ex{ra-
low voltage corresponding to the marking on the appliance. This instruction is not necesspry
for| battery-operated. appliances if the battery is a primary battery or secondary battery
charged outside of the appliance.

For appliancés-intended for use at altitudes exceeding 2 000 m, the maximum altitude of yse
shall be stated.

The.nstructions for appliances incorporating a functional earth shall state the substance of fhe
foll vv;llu:

This appliance incorporates an earth connection for functional purposes.

For appliances intended to be connected to a supply for the purposes of recharging the battery,
the instructions shall state the substance of the following:

WARNING: Use only an external supply with the following specifications: <voltage and
nature of supply> <power / current of supply>

For appliances intended to be supplied from a detachable power supply part for the purposes
of recharging the battery, the type reference of the detachable power supply part shall be
stated along with the substance of the following:

WARNING: Only use the supply unit provided with this appliance.
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For appliances intended for use with batteries that use metal-ion chemistries, the instructions
shall state the normal temperature range for charging the battery.

If the symbol for detachable power supply part is used, its meaning shall be explained.

The instructions shall include the substance of the following warnings:

— WARNING: If the door or door seals are damaged, the oven must not be operated until it
has been repaired by a competent person.

— WARNING: It is hazardous for anyone other than a competent person to carry out any
service or repair operation that involves the removal of a cover which gives protectjon
against exposure to microwave energy.

NOTE 101 This warning is applicable if microwave leakage exceeds the limit specified in 324 during|the
removal of any cover.

— |[WARNING: Liquids and other foods must not be heated in sealed containersisince they are
liable to explode.

— |WARNING: Ensure that the cavity does not contain any items or utensils-that are not suitaple
for the use with the microwave oven before you operate the appliance.

— |[WARNING: Do not use the cavity for storing combustible products, cooking utensils, or fgod
and similar when the microwave oven is not in use.

The instructions shall include the substance of the following:

— |This appliance is intended to be used in household and similar applications such as:
o staff kitchen areas in shops, offices and otherworking environments;

e farm houses;

e Dby clients in hotels, motels and othergesidential environments;

e bed and breakfast type environments.

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

— |The minimum height of free;space necessary above the top surface of the oven.

— |Metallic containers for food and beverages are not allowed during microwave cooking. This
requirement is not applicable if the manufacturer specifies size and shape of metdllic
containers suitablefor microwave cooking.

— |When heating food in plastic or paper containers, keep an eye on the oven due to fhe
possibility of ignition.

— |The microwave oven is intended for heating food and beverages. Drying of food or clothjng
and heating of warming pads, slippers, sponges, damp cloth and similar can lead to risk of
injurys-ignition or fire.
— |lf¢smoke is observed, switch off or unplug the appliance and keep the door closed in order

to stifle any flames

— Microwave heating of beverages can result in delayed eruptive boiling, therefore care must
be taken when handling the container.

— The contents of feeding bottles and baby food jars shall be stirred or shaken and the
temperature checked before consumption, in order to avoid burns.

— Eggs in their shell and whole hard-boiled eggs should not be heated in microwave ovens
since they can explode, even after microwave heating has ended.

— Details for cleaning door seals, cavities and adjacent parts.
— The oven should be cleaned regularly and any food deposits removed.

— Failure to maintain the oven in a clean condition could lead to deterioration of the surface
that could adversely affect the life of the appliance and possibly result in a hazardous
situation.
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Only use the temperature probe recommended for this oven (for appliances having a facility
to use a temperature-sensing probe).

The instructions for use for fixed appliances and built-in appliances being used equal or
higher than 900 mm above the floor and having detachable turntables shall state that care
should be taken not to displace the turntable when removing containers from the appliance.
This is not applicable for appliances with horizontal bottom hinged door.

The appliance shall not be cleaned with a steam cleaner.

ymbol IEC 60417-5041 (2002-10) is marked on the appliance, its meaning shall be explained.

e manufacturer shall state in the instructions whether the microwave oven is allowed. to|be
Iced or installed less than 850 mm above the floor.

e manufacturer shall state in the instructions whether the microwave oven is intended to[be

usgd freestanding, built-in or in a cabinet. If the appliance can be used while placed in a cabinet,

Th

appliance must be operated with the decorative door open.

Th

appliance must not be placed in a cabinet.

Th

thg appliance must not be installed equal or higher than 900 mm above the floor.

Co

71

defails shall be given.

the minimum dimensions of the cabinet shall be given by the manufacturer, and

the instructions shall state that the appliance must be operated with-any cabinet door opgn.

b instructions for microwave ovens having an additional decorative door shall state that the

b instructions for microwave ovens that are not tested“in a cabinet shall state that the

b instructions for microwave ovens that are not in compliance with 22.118 shall state that

mpliance is checked by inspection.

2.1 If it is necessary to take pregautions during installation of the appliance, appropripte

If gn appliance is intended to be permanently connected to the water mains and not connected

by

Fo
by

takien to adjust the-appliance for operation at the required rated voltage or rated frequencyy.

Co

71

3 hose-set, this shall bé stated.

appliances marked:with different rated voltages or different rated frequencies (separated
a /), instructions;shall be included to indicate to the user or installer what action must|be

mpliance is checked by inspection.

2.2/ ,7If a stationary appliance is not fitted with a supply cord and a plug, or with other

||||||

melans for dicconnaction from tha ciinnlvy maine havina A ~antant canaratinn in all NnAlac at
Cahs—o—atSeoReeHo—om—te—SHppry— s g—a— 6ot et——Sepatratot—A—ar—PpotesS—t

provide full disconnection under overvoltage category lll conditions, the instructions shall state
that means for disconnection must be incorporated in the fixed wiring in accordance with the
wiring rules.

Co

7.1

mpliance is checked by inspection.

2.3 If the insulation of the fixed wiring supplying an appliance for permanent connection to

the supply mains can come into contact with parts having temperature rise exceeding 50 K
during the test of Clause 11, the instructions shall state that the fixed wiring insulation must be
protected, for example, by insulating sleeving having an appropriate temperature rating.

Co

mpliance is checked by inspection and during the test of Clause 11.
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7.12.4 The instructions for built-in appliances shall include information with regard to the
following:

dimensions of the space to be provided for the appliance;

dimensions and position of the means for supporting and fixing the appliance within this
space;

minimum distances between the various parts of the appliance and the surrounding structure;

minimum dimensions of ventilating openings and their correct arrangement;

connection of the appliance to the supply mains and the interconnection of any separate
components;

— |necessity to allow disconnection of the appliance from the supply after installation; unlg¢ss
the appliance incorporates a switch complying with 24.3. The disconnectionmay |be
achieved by having the plug accessible or by incorporating a switch in the fixed wiring in
accordance with the wiring rules.

Conpliance is checked by inspection.

7.12.5 For appliances with type X attachment having a specially prepared cord, the
insfructions shall contain the substance of the following:

If the supply cord is damaged, it must be replaced by a special cord or assembly availaple
from the manufacturer or its service agent.

For appliances with type Y attachment, the instructions 'shall contain the substance of fhe
following:

If the supply cord is damaged, it must be replaced by the manufacturer, its service agent
or similarly qualified persons in order to axojd a hazard.

For appliances with type Z attachment, the instructions shall contain the substance of fhe
following:

The supply cord cannot be replaced. If the cord is damaged, the appliance should|be
scrapped.

If 4 cord set is required to be-provided with the appliance according to Subclause 22.58, [he
insfructions shall contain the substance of the following:

If the cord set is\damaged, it must be replaced by a special cord set available from [he
manufacturer(or’its service agent.

Compliance-is thecked by inspection.

7.12.6 (_If a non-self-resetting thermal cut-out is required in order to comply with this
standard, then the instructions for appliances incorporating a non-self-resetting thermal cut-

following:

CAUTION: In order to avoid a hazard due to inadvertent resetting of the thermal cut-out,
this appliance must not be supplied through an external switching device, such
as a timer, or connected to a circuit that is regularly switched on and off by the
utility.

Compliance is checked by inspection.
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7.12.7 The instructions for fixed appliances shall state how the appliance is to be fixed to its
support. The method of fixing stated is not to depend on the use of adhesives since they are
not considered to be a reliable fixing means.

Compliance is checked by inspection.

7.12.8 The instructions for appliances connected to the water mains shall state:

— the maximum inlet water pressure, in pascals;

— the minimum inlet water pressure, in pascals, if this is necessary for the correct operatjon
of the appliance.

The instructions for appliances connected to the water mains by detachable hose-séets shall
state that the new hose-sets supplied with the appliance are to be used and that old*hose-skets
should not be reused.

Compliance is checked by inspection.

7.12.9 For each language, the instructions specified in 7.12 and from 7.12.1 to 7.12.8 shall
be|in hard copy form and shall appear together before any other instructions supplied with fhe
appliance. Alternatively, these instructions may be supplied with(tje appliance separately from
any functional use booklet. They may follow the description of the appliance that identifies pafts,
or follow the drawings/sketches common to the languages ofthe instructions.

In addition, instructions shall also be available in an alternative format such as on a websitg or
on[request from the user in a format such as a DVD:

Compliance is checked by inspection.

7.13 Instructions and other text required by this standard shall be written in an offigial
lanjguage of the country in which the appliance is to be sold.

Compliance is checked by inspection.
7.14 The markings required by this standard shall be clearly legible.

The signal words WARNING, CAUTION, DANGER if in the Latin alphabet shall be in uppercase
haying a height not'less than:

— |3,5 mm forsappliances normally used on the floor;
— [2,0 mm(for portable appliances with a printable surface of less than 10 cm?; and

— |3,0mm for other appliances.

NOTENA height of 3,5 mm is similar to Arial 14 pt, 3,0 mm is similar to 12 pt Arial and 2,0 mm is similar to 8 pt Arial.
Other typefaces might differ in the pt value.

Uppercase letter of the text explaining the signal word shall be no smaller than 1,6 mm, with
other letters according to the font size of the uppercase letter.

Countries that do not use the Latin alphabet need to specify the minimum size of the script to
be used taking into account what is specified for the Latin alphabet.

Unless contrasting colours are used, moulded in, engraved, or stamped markings shall be either
raised above or have a depth below the surface of at least 0,25 mm.
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The markings required by this standard shall be durable. On containers that are likely to be
cleaned frequently, the markings shall not be by means of paint or enamel, other than vitreous
enamel.

Compliance is checked by inspection, by measurement and by rubbing the marking by hand for
15 s with a piece of cloth soaked with water and again for 15 s with a piece of cloth soaked with
petroleum spirit. The petroleum spirit to be used for the test is aliphatic solvent hexane.

After all the tests of this standard, the marking shall be clearly legible. It shall not be easily
possible to remove marking plates nor shall they show curling.

The height of the lettering of the warning specified in 7.1 shall be at least 3 mm.
The height of symbol IEC 60417-5041 (2002-10) shall be at least 10 mm.
Compliance is checked by measurement.

7.15 The markings specified in 7.1 to 7.5 shall be on a main part of the’appliance.

Malrkings on the appliance shall be clearly discernible from the ouiside of the appliance byt if
ne¢essary after removal of a cover. For portable appliances it shall be possible to removeg or
opé¢n this cover without the aid of a tool.

For stationary appliances, at least the name or rademark or identification mark of fhe
malnufacturer or responsible vendor and the model Orytype reference shall be visible when the
ap}liance is installed as in normal use. These markings may be beneath a detachable cover.
Other markings may be beneath a cover only)if they are near to the terminals. For fixed
appliances, this requirement applies after the.'appliance has been installed according to the
insfructions provided with the appliance.

Indications for switches and controls shall be placed on or near these components. They shall
nof be placed on parts which can be-positioned or repositioned in such a way that the markjng
is misleading.

The symbol IEC 60417-5018"(2011-07) shall be placed next to the symbol IEC 60417-5172
(2003-02) or the symbol IEC 60417-5180 (2003-02) as appropriate.

The type referenceof the detachable power supply part shall be placed next to sympol
IEC 60417-6181.(2016-01).

The marking of the outlet load shall be on the appliance close to the appliance outlet or socKet-
ouflet.

If ther'hot surface mnrking in 71 _or Qymhnl |IEC 60417-5041 (7009-10) is marked on the
appliance, it shall be visible when the appliance is operated as in normal use, including when
actuating any switch, adjusting any control or opening a lid, drawer or door. It shall not be
placed on surfaces that are exempted from the limits in Table 3 and Table 101.

Compliance is checked by inspection.

7.16 If compliance with this standard depends upon the operation of a replaceable thermal
link or fuse link, the reference number or other means for identifying the link shall be marked
at such a place that it is clearly visible when the appliance has been dismantled to the extent
necessary for replacing the link.

NOTE Marking on the link is allowed as long as the marking is legible after the link has functioned.
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This requirement does not apply to links which can only be replaced together with a part of the
appliance.

Compliance is checked by inspection.

8 Protection against access to live parts

8.1  Appliances shall be constructed and enclosed so that there is adequate protection
against accidental contact with live parts.

Compliance is checked by inspection and by the tests of 8.1.1 to 8.1.3, as applicable,\taking
intg account 8.1.4 and 8.1.5.

8.1.1 The requirement of 8.1 applies for all positions of the appliance when jt\is operated as
in mormal use, and after the removal of detachable parts, unless otherwise specified.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, fhe
appliance being in every possible position, except that appliances nermally used on the flpor
andl having a mass exceeding 40 kg are not tilted. Through openings)the test probe is appljed
to any depth that the probe will permit and is rotated or angled before, during and after insertjon
to any position. If the opening does not allow the entry of the(probe, the force on the probg in
thg straight position is increased to 20 N when probe B is us€d or 10 N when probe 18 is usged.
If the probe then enters the opening, the test is repeated with the probe in the angled positipn.

During the tests with test probe B, all detachable‘\parts are removed except lamps locafed
behind a detachable cover are not removed, provided that the appliance can be isolated from
thg supply mains by means of a plug or an all-pole*switch. However, during insertion or remagval
of lamps which are located behind a detachable cover, protection against contact with ljve
parts of the lamp cap shall be ensured.

During the tests with test probe 18,.the appliance shall be fully assembled as in normal §se
without any parts removed.

Test probe 18 is not applied.foappliances for commercial use unless they are intended to|be
installed in an area open to the public.

It ghall not be possible to touch live parts or live parts protected only by lacquer, enanpel,
ordinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with the probe.,

Fof part of.appliances situated not more than 850 mm above the floor after installation of in
nofmalsse, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied
wheréver test probe 18 is used and with the same test conditions used for test probe 18.

8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in class 0 appliances, class Il appliances and class Il constructions, except for those giving
access to lamp caps and live parts in socket-outlets.

NOTE Appliance outlets are not considered to be socket-outlets.

The test probe is also applied through openings in earthed metal enclosures having a non-
conductive coating such as enamel or lacquer.

It shall not be possible to touch live parts with the test probe.

8.1.3 Instead of test probe B, test probe 18 and test probe 13, for appliances other than
those of class Il, test probe 41 of IEC 61032 is applied with a force not exceeding 1 N to live
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parts of visibly glowing heating elements, all poles of which can be disconnected by a single
switching action. It is also applied to parts supporting such elements, provided that it is obvious
from the outside of the appliance, without removing covers and similar parts, that these
supporting parts are in contact with the element.

It shall not be possible to touch these live parts.

If a single switching action is obtained by a switching device, the switching device shall provide
full disconnection and the clearances for full disconnection specified in 20.3.3 of
IEC 61058-1:2016 shall be obtained from Table 12 of IEC 61058-1:2016 using the next higher
stelp for rated impulse withstand voltage.

Fof appliances provided with a supply cord and without a switching device in their’supply
cir¢uit, a single switching action may be obtained by the withdrawal of the plug from‘a socKet-
oullet.

Test probe 19 of IEC 61032 is not applied.
Compliance is checked by inspection and by manual test.

8.1.4 An accessible part is not considered to be live if:

— |the part is supplied at safety extra-low voltage, provided/that
e for AC, the peak value of the voltage does not exceed 42,4 V;
o for DC, the voltage does not exceed 42,4 V,

or
— |the part is separated from live parts by-protective impedance.

If grotective impedance is used, the current between the part and the supply source shall pot
exg¢eed 2 mA for DC, its peak value_shall not exceed 0,7 mA for AC and

— |for voltages having a peak value over 42,4 V up to and including 450 V, the capacitance
shall not exceed 0,1 uF;

— [for voltages having a peak value over 450 V up to and including 15 kV, the discharge shall
not exceed 45 uC;

— |for voltages having a peak value over 15 kV, the energy in the discharge shall not exceed
350 mJ.

Compliance-is thecked by measurement, the appliance being supplied at rated voltage.

Voltagésyand currents are measured between the relevant parts and each pole of the suplply
souwrcésDischarges are measured immediately after the interruption of the supply. The quanfity

inductive resistance of 2 000 Q.

The quantity of electricity is calculated from the sum of all areas recorded on the voltage/time
graph without taking voltage polarity into account. Details of a suitable circuit for measuring the
current are given in Figure 4 of IEC 60990:2016.

8.1.5 Live parts of built-in appliances, fixed appliances and appliances delivered in
separate units, shall be protected at least by basic insulation before installation or assembly.

Compliance is checked by inspection and by applying test probe B of IEC 61032 as specified
in 8.1.1.
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8.2 Class Il appliances and class Il constructions shall be constructed and enclosed so
that there is adequate protection against accidental contact with basic insulation and metal
parts separated from live parts by basic insulation only.

It shall only be possible to touch parts which are separated from live parts by double
insulation or reinforced insulation.

Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
accordance with the conditions specified in 8.1.1.

comnection or a supply connection, it shall only be possible to touch parts within a-battery

8.1 For a battery-operated appliance where the battery circuit has a functional_gdrth
partment where:

co

— |in class | appliances, class 0l appliances and class Il appliances, they(are separated
from live parts by double insulation or reinforced insulation;

— |in class 0 appliances, they are separated from live parts by basic insulation;

— |the battery compartment is of class Ill construction. However, (f tie limits in 8.1.4 gre
exceeded, then basic insulation is required in addition to supply at"'SELV.

Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
acg¢ordance with the conditions specified in 8.1.1.

9 [ Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

10{1 If an appliance is marked with rated power input, the power input at normal operatjing
temperature shall not deviate from the rated power input by more than the deviation shown in
Table 1.

Table 1 — Power input deviation

Type‘of\appliance Rated power input Deviation
w
All.appliances <25 +20 %
Heating appliances and >25 and <200 +10 %
combined appliances
>200 +5 % or 20 W
(whichever is the
greater)
Motor-operated >25 and <300 +20 %
appliances
>300 +15 % or 60 W
(whichever is the
greater)

The deviation for motor-operated appliances applies for combined appliances if the power
input of the motors is more than 50 % of the rated power input. The permissible deviations
apply for both limits of the range for appliances marked with a rated voltage range having
limits differing by more than 10 % of the arithmetic mean value of the range.

In case of doubt, the power input of the motors may be measured separately.
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Compliance is checked by measurement when the power input has stabilized with:

— all circuits which can operate simultaneously being in operation;
— the appliance being supplied at rated voltage;

— the appliance being operated under normal operation.

If the power input varies throughout the operating cycle and its maximum value exceeds twice
its arithmetic mean value occurring during a representative period, then the power input is the
maximum value of the power input that is exceeded for more than 10 % of the representative
period if this value is greater than the arithmetic mean value. Otherwise the power input is taken
as [the arithmetic mean value.

NOTE Guidance on the measurement of power input concerning a representative period is given in“ihformdtive
Annex S.

The test is carried out at both the upper and lower limits of the ranges for appliances marked
with one or more rated voltage ranges, unless the marking of the rated powerinput is relafed
to the arithmetic mean value of the relevant voltage range, in which case thestest is carried put
at a voltage equal to the arithmetic mean value of that range.

Apbliance outlets accessible to the user and socket-outlets accesSible to the user that:

— |are incorporated in appliances connected to the supply mains; and
— |operate at rated voltage

arg not loaded during the test; however, their contribution to the power input is considered to
be [the marked outlet load per appliance outlet orsocket-outlet.

-

Fof inverter type microwave ovens, if the power input varies throughout the operating cy¢
the representative period is considered as specified in 11.7 without the rest periods.

e]

For inverter type microwave ovens, if:the power input does not vary throughout the operating
cydle, and for non-inverter type mickowave ovens, the power input is measured at the end of
thifd operating cycle of 11.7.

1042 If an appliance is marked with rated current, the current at normal operating temperatpre
shall not deviate from the rated current by more than the deviation shown in Table 2.

Table 2 — Current deviation

Type of appliance Rated current Deviation
A
All appliances <0,2 +20 %
Heating appliances and >0,2 and <1,0 10 %
combinad annliancas
i >1,0 +5 % or 0,10 A
(whichever is the
greater)
-10 %
Motor-operated >0,2 and <1,5 +20 %
appliances
>1,5 +15 % or 0,30 A
(whichever is the
greater)

The deviation for motor-operated appliances applies for combined appliances if the current
of the motors is more than 50 % of the rated current. The permissible deviations apply for both
limits of the range for appliances marked with a rated voltage range having limits differing by
more than 10 % of the arithmetic mean value of the range.
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In case of doubt, the current of the motors may be measured separately.

Compliance is checked by measurement when the current has stabilized with:

all circuits which can operate simultaneously being in operation;
the appliance being supplied at rated voltage;
the appliance being operated under normal operation.

If the current varies throughout the operating cycle and its maximum value exceeds twice its

ari
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conditions=specified in 11.2 to 11.7.

e of the current that is exceeded for more than 10 % of the representative period_if 1
e is greater than the arithmetic mean value. Otherwise the current is taken as the arithmé
an value.

[E Guidance on the measurement of current concerning a representative period is given in infotmative Anne
b test is carried out at both the upper and lower limits of the ranges forrappliances marf
h one or more rated voltage ranges, unless the marking of the rated)\current is relateg

arithmetic mean value of the relevant voltage range, in which caseitiie test is carried ou
oltage equal to the arithmetic mean value of that range.

bliance outlets accessible to the user and socket-outlets accessible to the user that:

are incorporated in appliances connected to the supply mains; and
operate at rated voltage

not loaded during the test; however, their contfibution to the current is considered to be

" inverter type microwave ovens, if the current varies throughout the operating cycle,
resentative period is considered as specified in 11.7 without the rest periods.

rinverter type microwave ovens, if the current does not vary throughout the operating cyq

brating cycle of 11.7.

Heating
1 Appliances‘and their surroundings shall not attain excessive temperatures in normal u

mpliance™is checked by determining the temperature rise of the various parts under

11{2‘Hand-held appliances are held in their normal position of use.
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Appliances with pins for insertion into socket-outlets are plugged into an appropriate wall-

mo

Bu

unted socket-outlet.

ilt-in appliances are installed in accordance with the instructions.

Other heating appliances and other combined appliances are placed in a test corner as
follows:

appliances normally placed on a floor or table in use are placed on the floor as near to
walls as possible;

the

appliances normally fixed to a wall are fixed to one of the walls, as near to the other wall

and floor or ceiling as is likely to occur, taking into account the instructions;
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— appliances normally fixed to a ceiling are fixed to the ceiling as near to the walls as is likely
to occur, taking into account in the instructions.

Other motor-operated appliances are positioned as follows:

— appliances normally placed on a floor or table in use are placed on a horizontal support;

— appliances normally fixed to a wall are fixed to a vertical support;

— appliances normally fixed to a ceiling are fixed underneath a horizontal support.

Dull black-painted plywood approximately 20 mm thick is used for the test corner, the supports

ang-ferthe—+rstatlation-of-built-inapplianees-

Fof appliances provided with an automatic cord reel, one-third of the total length of the cord is
unreeled. The temperature rise of the cord sheath is determined as near as possiblée.fo’the hub
of the reel and also between the two outermost layers of the cord on the reel.

Fof cord storage devices, other than automatic cord reels, which are intended-to accommodpte
thg supply cord partially while the appliance is in operation, 50 cm of the-cord is unwound. The
temperature rise of the stored part of the cord is determined at the most/unfavourable place.

Appliances, other than built-in appliances, are positioned as specitied for heating appliances.

A teiling is placed over the appliance at the minimum®height stated in the instructions.
The ceiling has a depth of 300 mm from the back wall of<the test corner and a length at lejast
150 mm in excess of the width of the appliance.

Apbliances that can be used when placed in a cabinet are placed in a cabinet with the minimum
dir:liension given in the instructions by the manufacturer, the plywood specified for the fest
cofiner being used. The appliance is positioned-against the rear wall and one of the side wajls.

The cabinet door is in the open positions

11{3 Temperature rises, othercthan those of windings, are determined by means| of
thermocouples having a diameternot exceeding 0,3 mm positioned so that they have minimum
effect on the temperature of-the part under test.

Thermocouples used for determining the temperature rise of the surface of walls, ceiling gnd
floor of the test corner are attached to the back of small blackened disks of copper or brass,
15|\mm in diameter arid 1 mm thick. The front of the disk is flush with the surface of the boald.

Asl|far as is_possible, the appliance is positioned so that the thermocouples detect the highest
temperatures.

If i ischecessary to dismantle the appliance to position thermocouples, verify that the appliafice
ha bUUII UUIIUL:I.‘II}' IUGOOUIHbIIUd. l’II CaotT Uf duubt, IrCrirocadourc tl’?U NUVVCI I.Il’.lul‘ \vJ I.Ilput ocuri nt

as appropriate.

The temperature rise of electrical insulation, other than that of windings, is determined on the
surface of the insulation at places where failure could cause:

— a short circuit;

— contact between live parts and accessible metal parts;

— bridging of insulation;

— areduction of clearances or creepage distances below the values specified in Clause 29.

NOTE 1 The point of separation of the cores of a multicore cord and the point where insulated wires enter
lampholders are examples of places where thermocouples are positioned.
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Temperature rises of windings are determined by the resistance method unless the windings
are non-uniform or if it is difficult to make the necessary connections, in which case the
temperature rise is determined by means of thermocouples. At the beginning of the test, the
windings are to be at room temperature.

The temperature rise of a winding is calculated from the formula:

At="’2T—1"’1 (k +ty) — (ty — ty)
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is the temperature rise of the winding;
is the resistance at the beginning of the test;
is the resistance at the end of the test;

is equal to

e 225 for aluminium windings and copper/aluminium windings withsan aluminium cont
2 85 %,

e 229,75 for copper/aluminium windings with an copper content > 15 % to < 85 %,

e 234,5 for copper windings and copper/aluminium windings with an copper cont
2 85 %;

is room temperature at the beginning of the test;

is room temperature at the end of the test.

ted for ascertaining the resistance at the instant eféswitching off.

best possible contact between the probe and the surface is ensured. The measuremen
formed after a contact period of 30 s.

frument giving the-Same results as the probe can be used.

4 Heating appliances are operated under normal operation and at 1,15 times ra
wer input.

5 Motor-operated appliances are operated under normal operation and supplied W
most unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

ent

[E 2 The resistance of windings at the end of the test.can be determined by taking resistance measuremg¢nts
oon as possible after switching off and then at short intervals so that a curve of resistance against time carn be

ere the external accessible surfaces‘are suitably flat and access permits, the test probe of
ure 104 is used to measure the temperature rises of external accessible surfaces specifjed
fable 101. The probe is applied.with a force of 4 N + 1 N to the surface in such a way that

fis

b probe can be held in place using a laboratory stand clamp or similar device. Any measurning

ted

ith

-

11.6 Combined appliances are operated under normal operation and supplied with the most
unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

11.7 Appliances are operated for three cycles with remote operation enabled, if any. Each
cycle consisting of a heating period of 10 min followed by a rest period of 1 min. The last cycle
does not include a rest period of 1 min. During the rest periods, the lid, drawer or door is open,
the remote operation enabled, if any, and the load is replaced.

Appliance outlets accessible to the user and socket-outlets accessible to the user are loaded
with a resistive load that gives the marked outlet load. The current in the appliance outlets and
socket-outlets on the appliance are continuously loaded.
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For appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes:

— the battery that has been fully discharged is charged for 1 h, while the appliance is
operated as specified, if allowed by the construction of the appliance;

— the battery that has been fully discharged is charged, for a duration of 24 h or until it is
fully charged, whichever is shorter, without the battery-operated appliance performing its
intended function.

11.8 During the test, the temperature rises are monitored continuously and shall not exceed

th valitoae chaowan in TAahla D apA TAhin 4104
COrvaraC o oSTToOwWIT 11T rTaciCc-oalta 1 acic 19T,

If the temperature rise of the motor winding exceeds the value specified in Table 3 ordftherg is
dolibt with regard to the temperature classification of the insulation of the motor, the tests of
nofmative Annex C are carried out.

Protective devices shall not operate and sealing compound shall not flow out. Howeyer,
components in protective electronic circuits are allowed to operate provided they are tesfed
for|the number of cycles of operation specified in 24.1.4.

Table 3 — Maximum normal temperaturerises

Part Temperature rise
K
Windings 2, if the winding insulation according to IEC 60085 is.
— glass 105 (A) 75 (45)
— glass 120 (E) 90 (40)
— ¢glass 130 (B) 95 (45)
— ¢lass 155 (F) 115
— glass 180 (H) 140
— glass 200 (N) 160
— glass 220 (R) 180
— ¢lass 250 210
Pihs of appliance inlets:
— for very hot conditions 130
— for hot conditions 95
— for cold conditions 45
Pihs of appliances\for insertion into socket-outlets, pins of plug connectors inserted into 45

afdpliance outlets accessible to the user and plugs inserted into socket-outlets accessible
tolthe user

TqrminalS;-including earthing terminals and functional earthing terminals, for external 60
canductors of stationary appliances, unless they are provided with a supply cord

Arnblent of switches, thermostats and temperature limiters: °
— without T-marking 30
— with T-marking T-25

Rubber, polychloroprene or polyvinyl chloride insulation of internal and external wiring,
including supply cords:

— without temperature rating or with a temperature rating not exceeding 75 °C 50
— with temperature rating (T)1 where T exceeds 75 °C T-25
Cord sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Points where the insulation of wires can come into contact with parts of a terminal block or 50°

compartment for fixed wiring, for a stationary appliance not provided with a supply cord.
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Part Temperature rise
K
Rubber, other than synthetic, used for gaskets or other parts, the deterioration of which
could affect safety:
— when used as supplementary insulation or as reinforced insulation 40
— in other cases 50
Lampholders with T-marking 9
— B15 and B22 marked T1 140
— B15 and B22 marked T2 185
— pther lampholders T-2§
Lgmpholders without T-marking 9
— E14 and B15 110
— B22, E26 and E27 140
— pther lampholders and starter holders for fluorescent lamps 55
Material used as insulation, other than that specified for wires and windings: ©
— Impregnated or varnished textile, paper or press-board 70
— laminates bonded with:
* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 (145)
* brea-formaldehyde resin 65 (190)
— printed circuit boards bonded with epoxy resin 120
— [noulding of:
* phenol-formaldehyde with cellulose fillers 85 (145)
* phenol-formaldehyde with mineral fillers 100 (240)
* melamine-formaldehyde 75 (140)
* urea-formaldehyde 65 (140)
— polyester with glass reinforcement 110
— gilicone rubber 145
— polytetrafluoroethylene 265
— pure mica and tightly sintered ceramic material when such materials are used as 400
sypplementary insulation‘or reinforced insulation
— thermoplastic matérial ' -
Whod, in general8 65
— Wooden supports, walls, ceiling and floor of the test corner and wooden cabinet:
« stationary appliances liable to be operated continuously for long periods 60
» pthér’appliances 65
Outer surface of capacitors: "
— with marking of maximum operating temperature (T): T-25
— without marking of maximum operating temperature:
* small ceramic capacitors for radio and television interference suppression 50
« capacitors complying with IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* other capacitors 20
External enclosure of motor-operated appliances except handles held in normal use:™
— of bare metal 48
— of coated metal" 59
— of glass and ceramic 65
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Part Temperature rise
K
— of plastic having a thickness exceeding 0,4 mm' 74

Surfaces of handles, knobs, grips and similar parts which are continuously held in normal
use (e.g. soldering irons):™

— of bare metal 30
— of coated metal" 34
— pfporcetarrorvitreous Tatertat %40
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50
— of wood 50

S{rfaces of handles, knobs, grips and similar parts® which are held for short periods only
inlnormal use (e.g. switches):™

— ¢of bare metal 35
— ¢f coated metal" 39
— of porcelain or vitreous material 45
— 9f rubber or of plastic having a thickness exceeding 0,4 mm' 60
— of wood 65
P3rts in contact with oil having a flash-point of t °C t-50

NOQTE 1 If other materials than those mentioned in the table are used, they are not to be subjected |to
tenperatures in excess of their thermal capabilities as determined by ageing tests.

NQTE 2 The values in the table are based on an ambient temperature not normally exceeding 25 °C RQut
ogcasionally reaching 35 °C. However, the temperature rise values specified are based on 25 °C.

NOQTE 3 The temperature of the terminals of switchés is measured if the switch is tested in accordance wjth
ngrmative Annex H.

a8 | To allow for the fact that the average température of windings of universal motors, relays, solenoids and similar
components is usually above the temperature at the points on the windings where thermocouples are placqd,
the figures without parentheses apply when the resistance method is used and those within parentheses apply
when thermocouples are used. For windings of vibrator coils and AC motors, the figures without parentheses
apply in both cases.

The temperature rise limit of windings in transformers and inductors mounted on printed circuit boards is eqyal
to the thermal class of the winding insulation reduced by 25 K provided the largest dimension of the windipg
does not exceed 5 mm.inh cross section or length.

For motors constructed so that the circulation of air between the inside and the outside of the case is preventpd
but which are pot.necessarily sufficiently enclosed to be considered airtight, the temperature rise limits mpy
be increased:by 5 K.

For hermretically sealed motors, the temperature rise limit may be increased by 8 K.
T meanis'the maximum ambient temperature in which the component or its switch head can operate.

Theé ambient is the temperature of the air at the hottest point at a distance of 5 mm from the surface of the
component concerned. However. if a thermostat or a temperature limiter is mounted on a heat-conductihg
part, the declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature
rise of the mounting surface has to be measured.

The temperature rise limit does not apply to switches or controls tested in accordance with the conditions
occurring in the appliance.

¢ This limit may be exceeded if the instruction specified in 7.12.3 is supplied.

Locations for measuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 including
IEC 60598-1:2014/AMD1:2017.

€ The values in parentheses apply to locations where the part is fixed to a hot surface.

There is no specific limit for thermoplastic material. However, the temperature rise has to be determined in
order that the tests of 30.1 can be carried out.

9 The limit specified concerns the deterioration of wood and it does not take into account deterioration of surface
finishes.
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There is no limit for the temperature rise of capacitors that are short-circuited in 19.11.

Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

IEC 60245 Type 88 supply cords have a T rating of 70 °C;

IEC 60227 Types 52 and 53 supply cords have a T rating of 70 °C;

IEC 60227 Types 56 and 57 supply cords have a T rating of 90 °C;

IEC 62821 Types 101 and 101f supply cords have a T rating of 70 °C;

IEC 62821 Types 102 and 102f supply cords have a T rating of 70 °C.

The temperature rise limits of controls actuated by contact or proximity of a finger, with no movement-af\the
contact surface also includes all surfaces within 5 mm of such controls, regardless of their shape.

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

D
Q

When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise [imits of the coat
metal or of glass and ceramic material apply.

Metal is considered coated when a coating having a minimum thickness of 90 um made€ by enamel, powder|or
non-substantially plastic coating is used.

Fo

[ Table 3:

The temperature rises of external surfaces of microwave/ovens are only measured on fhe
surfaces that are not placed against the wall and the (floor of the test corner;

There are no temperature rise limits for air-outlet\grilles and for surfaces up to a distafce
of 25 mm from them.

When the required values for external enclesure of motor-operated appliances are hot
met, the maximum temperature rise shall not exceed the limit by more than 20 K to fhe
values indicated.

NOTE 101 The temperature rises for handles, knobs, grips and similar parts which are specified in Table 3
apply regardless of their position on the @bove surfaces.
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Table 101 — Maximum temperature rises of external accessible surfaces
under normal operating conditions

Temperature rise of surfaces of Temperature rise of surfaces

Surf appliances allowed to be placed of appliances intended to be

uace or installed less than 850 mm placed not less than 850 mm

above the floor 2 above the floor @ P

K K
Bare metal 38 42
Coated metal © 42 49
Glass and ceramic 51 56
Plhstic and plastic coating > 0,4 mm % ¢ 58 62

NOQTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts)are specified
in|Table 3.

The following surfaces or elements shall not be taken into consideration (see Figure 105):
— cavity (surface temperatures are only measured when the door is closed);

— handles or control knobs including keypads, keyboards and the like: part of the_equipment that a user
needs to touch to operate or adjust the equipment. The equipment shall be(installed according to the
manufacturer’s instructions;

— surfaces within 5 mm of touch controls regardless of their shape;

— external surfaces of appliances inaccessible to a 75 mm diameter probe having a hemispherical end,
when the appliance is installed according to the installation condition of 11.2.

— surfaces on the microwave oven door within 10 mm from the'left, right and lower edge of the
microwave oven door, or 25 mm from the upper edge of thelmicrowave oven door (Zone 1). For built4n
appliances, the edges shall be considered between the microwave oven door and decorative trims, if
any;

— surfaces around the microwave oven door within 10"mm from the left, right or lower edge of the
microwave oven door, or 25 mm from the upper edge of the microwave oven door (Zone 2). For built4n
appliances, the edges shall be considered betwéen the microwave oven door and decorative trims, if
any;

— surfaces within 25 mm of vents such as air-outlet grilles (Zone 3).

When the required values are not met, thexmaximum temperature rise shall not be higher than 20 K in excelss
of the values indicated.

Metal is considered coated when a eoating having a minimum thickness of 90 um made by enamel, powder
coating or non-substantially plastic. coating is used.

The temperature rise limit ©f plastic also applies for 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 the coatpd
metal or of glass ahd ceramic material apply.

The area that is adjacent to the handle that could be touched whilst using the handle shall comply with 22.13.

12| Charging of metal-ion batteries

Ch :llgillg d baﬁery tildt Uustto IIIUtdi-iUII thIIIibtly ullulb'l lIUlllldi Up!‘:ldﬁull bild” IIUt Cadustt dny
cell to exceed its specified operating region for charging.

Compliance is checked using a battery that has been fully discharged, by charging the battery,
with the charging system indicated in the instructions, at an ambient temperature of
20 °C % 5 °C, irrespective of the minimum and maximum ambient temperatures for charging the
battery specified in the instructions.

If the manufacturer’s specified:

— minimum ambient temperature for charging the battery is less than 10 °C, the test is
repeated at the specified minimum ambient temperature +2 °C;
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— maximum ambient temperature for charging the battery is greater than 40 °C, the test is
repeated at the specified maximum ambient temperature fg °C.

For all individual cells, the voltage, the temperature and the charging current are monitored.

In the case of parallel configurations, analysis may be used to avoid measuring the individual
branch currents. The result shall not exceed the specified operating region for charging (e.g.
limits of voltage and current dependent on the temperature).

NOTIE 1 _The fnllnwing are nvnm'r_\ln results of such nnnlycie'

The charging current for each branch of a parallel connection would not need to be monitored, if:

— |the maximum deliverable current of the charging system did not exceed the maximum charging cUrrent of a
single cell; or

— |for cells with identical specifications, the maximum deliverable current of the charging system ‘divided by|the
number of branches of parallel connections does not exceed the maximum charging current of a single gell.

Currents measured during battery charging shall be the average current over a period of hetween 1 s and % s.

The location of thermocouples for each cell temperature measurement.shall be on the olyter
sufface, halfway along the longest dimension of the cell.

NOTE 2 A specially prepared battery can be used for this test.

For each cell, the specified operating region for charging<specified by the cell manufacturer
shall not be exceeded at the temperature of the cell (T gy

WHhen the test is carried out at an ambient temperature of 20 °C = 5 °C

= |Tcen = Tmeas * (Tamb(max) = Tamb(test))> for thex-maximum recommended ambient temperatuire

for charging;
- Tcell = Tmeas
for charging.

~ (Tamb(test) = Tamb(mim); for the minimum recommended ambient temperatpre

WHen the test is carried out atsthe recommended ambient temperature for charging, T.g|; =

Tmeas
where
Tmeas js\the cell surface temperature measured during the test;
Teen is the cell surface temperature specified by the cell manufacturer;
T amb(mbx) is the maximum ambient temperature for charging specified by the
manufacturer;
Tnib(min) is the minimum ambient temperature for charging specified by [he
manutacturer;
Tamb(test) is the ambient temperature of the test room during the test.

For batteries where the cells are configured in series, the test is repeated with the charge in
one battery deliberately imbalanced. The imbalance is introduced into a battery that is fully
discharged by charging one cell to approximately 50 % of being fully charged.

If it can be demonstrated that an imbalance less than 50 % would actually occur in normal
operation, then this lower imbalance may be used.

This may be demonstrated by operating the battery in cycles. Each cycle starts with the battery
fully discharged then the battery is fully charged. The cycling is continued until the battery
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capacity has decreased to 80 % of its rated capacity. The imbalance at this decreased capacity
is then used.

Use of a lower imbalance may also be demonstrated through evaluation of those designs that
employ circuitry intended for maintaining balance between cells in the battery. Batteries with
a small number of cells in series may be shown to exhibit limited imbalance in practice, if
charging ceases with the battery prepared with a smaller initial imbalance.

13

13

Leakage current and electric strength at operating temperature

1 At operating temperature, the leakage current of the appliance shall not be exgess

and its electric strength shall be adequate.

Co

Th

H

(1)

mpliance is checked by the tests of 13.2 and 13.3.
b appliance is operated under normal operation for the duration specifiedin 11.7.

Rating appliances are operated at 1,15 times the rated power input.

Mdtor-operated appliances and combined appliances are supplied at 1,06 times ra

vo

Th

tage.

ree-phase appliances, which according to the instructions for installation are also suita

for|single-phase supply, are tested as single-phase appliances with the three circuits connec
in parallel.

Protective impedance and radio interferencé filters are disconnected before carrying out
tesfts.

13

2 The leakage current is measured by means of the circuit described in Figure 4

IECG 60990:2016. For class 0l appliances and class | appliances, except parts of clas}

co

nstruction, C may be replacéd by a low impedance ammeter responding to the ra

frequency of the appliance.

Th

Th

b leakage current is measured between any pole of the supply and:

and class 0l appliances;

metal foil Rawving an area not exceeding 20 cm x 10 cm which is in contact with accessi
surfaces of insulating materials and metal parts not intended to be connected to protect

appliances.

accessible metalparts intended to be connected to protective earth, for class | applian¢

ive

ted

ble
fed

fhe

of
5 11
ted

es

ble
ive

earth, for class 0 appliances, class Il appliances, class Il constructions and clasq Il
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dimensions specified. If its area is smaller than the surface under test, it is moved to test
parts of the surface. The heat dissipation of the appliance is not to be affected by the metal foil.

For single-phase appliances, the measuring circuit is shown in the following figures:

if they are class Il appliances or parts of class Il construction, Figure 1,

if they are neither class Il appliances nor parts of class Il construction, Figure 2.

The leakage current is measured with the selector switch in each of the positions a and b.

all

For three-phase with neutral (3N~) connected appliances, the measuring circuit is shown in the
following figures:
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— ifthey are class Il appliances or parts of class Il construction, Figure 3;
— ifthey are neither class Il appliances nor parts of class Il construction, Figure 4.

The leakage current is measured with the switches a, b and c in the closed position. The
measurements are then repeated with each of the switches a, b and ¢ open in turn, the other
two switches remaining closed. For three-phase without neutral (3~) connected appliances, the
measuring circuit in Figure 3 or Figure 4 shall be used as applicable, but the neutral is not
connected to the appliance.

After the appliance has been operated for a duration as specified in 11.7, the leakage current
shall not exceed the following values:

— |for class Il appliances and for parts 0,35 mA peak
of class Il construction

— |for class 0 and class Ill appliances 0,7 mA peak

— |for class 0l appliances 0,5 mA

— |for portable class | appliances 0,75 mA

— |for stationary class | motor-operated appliances 3,5 mA

— |[for stationary class | heating appliances 0,75 mA-or 0,75 mA per kW rated
powebinput of the appliance with a
maximum of 5 mA, whichever]| is
Righer

For combined appliances, the total leakage current, miay be within the limits specified |for
heating appliances or motor-operated appliances; whichever is the greater, but the two linpits
arg not added.

If the appliance incorporates capacitors and is provided with a single-pole switch, fhe
melasurements are repeated with the swit¢hin the off position.

If the appliance incorporates a thermal-control which operates during the test of Clause 11, the
leakage current is measured immediately before the control opens the circuit.

NOTE The test with the switch in the)off position is carried out to verify that capacitors connected behind a sinfle-
pol¢ switch do not cause an exgessive leakage current.

WARNING - In order tovavoid an electric shock hazard, the appliance shall be supplied throgygh
anlisolating transformer or it shall be insulated from earth.

13{3 The appliance is disconnected from the supply and the insulation is immedialely
subjected to.a voltage having a frequency of 50 Hz or 60 Hz for 1 min, in accordance with
IEC 61180.

The“high-voltage source used for the test is to be capable of supplying a short circuit current |
between the output terminals after the output voltage has been adjusted to the appropriate test
voltage. The overload release of the circuit is not to be operated by any current below the
tripping current I.. The values of I and |, are given in Table 5 for various high-voltage sources.

The test voltage is applied between live parts and accessible parts, non-metallic parts being
covered with metal foil. For class Il constructions having intermediate metal between live
parts and accessible parts, the voltage is applied across the basic insulation and the
supplementary insulation.

During the test, care shall be taken to avoid overstressing the components of electronic
circuits.

The values of the test voltages are specified in Table 4.
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Table 102 — Voltage for electric strength test

Test voltage
v
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250 V
Basic insulation 500 1000 1000 1,2 U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Reinforced-imsutation 2-500 3066 24 H+2400

a | For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The g
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range > 150’V ang
250 V.

I/\.@..

bl For appliances having a rated voltage <150V, these test voltages apply to parts haling”a working
voltage > 150 V <250 V.

No|breakdown shall occur during the test.
Glgw discharges without a drop in voltage are neglected.

Table 103 — Characteristics of high-voltage sources

Test voltage Minimum current
mA
v I I
<4000 200 100
> 4000 and <10 000 80 40
> 10 000 and < 20 0Q0 40 20

NOTE The currents-are calculated on the basis of the short circuit and release
energies of 800 VA:and 400 VA respectively at the upper end of the voltage ranges.

14| Transient overvoltages
Appliances _shall withstand the transient over-voltages to which they may be subjected.

Compliance is checked by subjecting each clearance having a value less than those specifjed
in Table 16 to an impulse voltage test.

The impulse test voltage has a no-load wave shape corresponding to the 1,2/50 us standard
impulse specified in IEC 61180. The impulse test voltage is applied three times for each polarity
with intervals of at least 1 s.

The impulse test voltage is specified in Table 6 for rated impulse voltages given in Table 15.
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Table 104 — Impulse test voltage

There shall be no flashover. However, flashover of functional insulation is allowed if
appliance complies with Clause 19 when the clearance isishort-circuited.

15

15
ac(

Compliance is checked as specified in@5.1.1 taking into account 15.1.2, the appliance not be
cofpnected to the supply mains.

The appliance shall then withStand the electric strength test of 16.3 and, after carefully wip|

the
tra

digtances below the walues specified in Clause 29. For appliances and parts of appliances W

pin
en

15
1E(

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
"_) 500 "_) o"_)n
4 000 4920
6 000 7 380
8 000 9 840
10 000 12 300
@ The impulse test voltages have been calculated using correction factors for
testing at locations situated at sea level. It is considered that they are appropriate
for any location between sea level and 500 m. If tests are carried out’at other
locations, other correction factors shall be wused @s'. noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.

Moisture resistance

ordance with the classification of the appliance.

external enclosure to femove any surplus water, an inspection shall show that there is

s for insertion ,jnto socket-outlets an inspection shall show that no water has entered
blosure.

1.1 Appliances other than those classified IPX0 are subjected to the tests
[ 6052927989 including IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

fhe

1 The enclosure of the appliance shall provide the degree of protection against moisture in

ing

.ng
no

ce of water on insulation which could result in a reduction of clearances or creepgge

ith
fhe

of

1P

(3\appliances are tested as described in _Subclause 14.2.3a). The test as described

in

subclause 14.2.3b) may be used for testing appliances that cannot be placed under the
oscillating tube.

IPX4 appliances are tested as described in Subclause 14.2.4a). The test as described in
subclause 14.2.4b) may be used for testing appliances that cannot be placed under the
oscillating tube;

IPX7 appliances are tested as described in Subclause 14.2.7. For this test, the appliance is
immersed in water containing approximately 1 % NaCl.

Water valves containing live parts and that are incorporated in external hoses for connection
of an appliance to the water mains are subjected to the test specified for IPX7 appliances.
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15.1.2 Hand-held appliances are turned continuously through the most unfavourable
positions during the test.

Appliances with an automatic cord reel are tested to 15.1.1 with the supply cord unreeled and
coiled in close proximity to the appliance under test so that the minimum diameter of the coil is
30 cm. The coil is concentric and in a single layer positioned in such a way that the appliance
and the supply cord are subjected to water spray. After the test of 15.1.1 is completed, the
supply cord shall be reeled into the appliance at free speed. The supply cord shall not be
dried before reeling.

If the appliance is a fixed appliance mounted on the wall or ceiling, the cord will be allowe( to
drgp to the floor from a height equal to the minimum height specified in the instructions\befpre
being coiled.

Bujilt-in appliances are installed in accordance with the instructions.

Appliances normally used on the floor or table are placed on a horizontal unperforated supgort
having a diameter of twice the oscillating tube radius minus 15 cm.

Appliances normally fixed to a wall are mounted as in normal use. ih the centre of a wooden
board having dimensions which are 15cm £ 5 cm in excess(Cof those of the orthogohal
prdjection of the appliance on the board. The wooden board jis placed at the centre of fhe
osg¢illating tube.

Apbliances and parts of appliances with integral pins&for insertion into socket-outlets are held
by the pins in the most unfavourable position during,the test. They are not mounted in a socket-
oullet for the tests. They may be held by the pins _using a laboratory clamp or similar device,

Fof IPX3 appliances, the base of wall-mourited appliances is placed at the same level as fhe
pivpt axis of the oscillating tube.

Fof IPX4 appliances, the horizontal .¢éentre line of the appliance is aligned with the pivot axig of
the oscillating tube. However, for.appliances normally used on the floor or table, the movement
is imited to two times 90° from_the vertical for a period of 5 min, the support being placed at
the level of the pivot axis ofthe oscillating tube.

If the instructions for wall-mounted appliances state that the appliance is to be placed closg to
the floor level and specifies a distance, a board is placed under the appliance at that distange.
Theé dimensions of thie board are 15 cm more than the horizontal projection of the appliance.

Appliances.-normally fixed to a ceiling are mounted underneath a horizontal unperforated
support thatis constructed to prevent water spraying onto its top surface. The pivot axis of the
ally
the

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.

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. However, if the instructions state that a part has to be removed for user maintenance
and a tool is needed, this part is not removed.

15.2 Appliances subject to spillage of liquid in normal use shall be constructed so that such
spillage does not affect their electrical insulation.
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Compliance is checked by the following test using a spillage solution comprising water
containing approximately 1 % NaCl and 0,6 % rinsing agent.

A quantity of 0,5 | of the same spillage solution is poured steadily over the shelf over a period
of 1 min. If the shelf can collect spilled liquid, it is filled with the solution and a further 0,5 | is
then added over a period of 1 min.

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.

Appbliances incorporating an appliance inlet are tested with or without an appropriate conneqtor
in position, whichever is most unfavourable.

Defachable parts are removed.

The liquid container of the appliance is completely filled with the solution-and’a further quanttity
eqlial to 15 % of the capacity of the container or 0,25 I, whichever is the'greater, is poured in
steladily over a period of 1 min.

Anly commercially available non-ionic rinsing agent may be used;-but if there is any doubt with
redards to the test results, the rinsing agent shall have the following properties:

=

— |viscosity,17 mPa s;
— |pH,2,2 (1 % in water);
— |and its composition shall comprise the following substances

e Plurafac ® LF 22112 15,0 % parts by mass
e Cumene sulfonate (40 % solution) 11,5 % parts by mass
e Citric acid (anhydrous) 3,0 % parts by mass

e Deionized water 70,5 % parts by mass

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

15{3 Appliances shall be proof against humid conditions that may occur in normal use.

Compliance iswchecked by test Cab: Damp heat steady state in IEC 60068-2-78 under the
following conditions.

Appliances that were subjected to the tests of 15.1 or 15.2 are placed in normal ambient
co:lzditions for 24 h.

Cable entries, if any, are left open. If knock-outs are provided, one of them is opened.
Detachable parts are removed and subjected, if necessary, to the humidity test with the main
part.

The humidity test is carried out for 48 h in a humidity cabinet containing air with a relative
humidity of (93 + 3) %. The temperature of the air is maintained within 2 K of any convenient

12 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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value t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the appliance is

brought to a temperature of t+g °C.

If it is not possible to place the whole appliance in the humidity cabinet, parts containing
electrical insulation may be tested separately, taking into account the conditions that the
electrical insulation is subjected to within the appliance.

The appliance shall then withstand the tests of Clause 16 in the humidity cabinet or in the room
in which the appliance was brought to the prescribed temperature after reassembly of those
pafts that may have been removed.

15{101 Temperature-sensing probes shall be constructed so that their insulatioh’ is pot
affected by water.

Compliance is checked by the following test.

The probe is completely immersed in water containing approximately,1.% NaCl and having a
temperature of 20 °C = 5 °C. The solution is heated to the boiling pointin approximately 15 npin.
The probe is then removed from the boiling solution and immersed in the solution having a
temperature of 20 °C £ 5 °C for 30 min.

This procedure is carried out five times, after which the probe’is removed from the solution.|All
trages of liquid are then removed from the surface.

The probe shall then withstand the electric strength test of 16.3.

NOTE Detachable temperature-sensing probes are nofconnected to the appliance for this test. Non-detachable
temperature-sensing probes are tested in the cavitythe probe being immersed as much as possible.

15/102 Built-in microwave ovens that are intended for use installed under work surfages
shall be constructed so that such spillage does not affect their electrical insulation.

Compliance is checked by the.following test.

They shall be subjected te_a spillage test with 0,5 | of the spillage solution specified in 15.2.
They shall be installed according to the manufacturer’s instructions except that the front surface
of the microwave oven (excluding control knobs, handles) shall align with front edge of a
30|mm thick wooden’ work surface with a square front edge, see Figure 106. The spillgge
solution shall be poured on the work surface at the area which gives the most unfavouraple
conmditions representing the pouring likely to occur, so that the spillage solution flows down the
froht surfacé~of the microwave oven over controls, joints, vents and similar openings| If
neg¢essary;»the test is repeated until all different controls or gaps are covered by the spillage
test. The)appliance is dried between each test.

The test is performed as follows:

A bottle with a shape similar to the one in Figure 108 and a cap is filled with 0,5 | of the spillage
solution.

The cap of the bottle shall have a hole 8 mm diameter, placed off-centre according to Figure 107.
The bottle shall also have a hole 8 mm diameter near the bottle base (see Figure 108) to
equalize the liquid pressure.

Other suitable containers may be used provided the spillage solution amount is poured over the
appliance under test in the same manner.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024 - 65—

The hole in the cap of the bottle is put on the horizontal work surface at approximately 80 mm
horizontal distance with respect to the front of the microwave oven. The inclination of the bottle
shall be higher than 30° and lower than 45°. The lower part of the bottle hole in the cap shall
be in contact with the work surface, with the hole in the cap placed down closest to the surface.
See Figure 109.

NOTE 1 The intention of the inclination and distance is avoiding the spillage "jumping" over the front of the
microwave oven.

NOTE 2 When using holes of 8 mm diameter, the specified solution amount is spilled in about 15 s.

Wi ; ] ati ured, ni ati W urface
is pushed towards the front so that the remaining solution spills homogeneously over the-frpnt
with a suitably flat means.

—.

Immediately after the test, the appliance shall withstand the electric strength test\of 16.3 gnd
inspection shall show that there is no trace of water on insulation that could result’in a reductjon
of glearances or creepage distances below the values specified in Clause)29.

15/103 Microwave ovens intended to be built-in in cabinets underneath other buil{-in
appliances and therefore subject to spillage of liquid from filled containers which are handjed
duning usage of these other appliances shall be constructed s@\that such spillage does hot
affect their electrical insulation.

Compliance is checked by the following test (see Figure 103).

The microwave oven is built-in as specified by the.manufacturer. The test cabinet is tilted to
anlangle of 2° in the most unfavourable direction:<200 ml of the spillage solution specified in
15]2 is poured steadily over a period of 8 s through a funnel onto the complete width of the
separation board above the microwave .oven. The funnel has an outlet diameter| of
approximately 8 mm and the lower edge ofits outlet is positioned 20 mm above the separatjon
board. The centre of the funnel is positioned 15 mm inwards from the leading edge of fhe
separation board.

If the manufacturer states in therinstallation instructions that a separation board above the
migrowave oven is not required, the test shall be repeated while pouring the spillage solutjon
dirgctly onto the completewidth of the top surface of the microwave oven. The lower edge of
theg funnel outlet is positioned 20 mm above the top surface of the microwave oven and|its
centre is positioned 15\mm inwards from the leading edge of the microwave oven.

Immediately after‘the test, the appliance shall withstand the electric strength test of 16.3 gnd
inspection shalt:show that there is no trace of water on insulation that could result in a reductjon
of ¢learances. or creepage distances below the values specified in Clause 29.

16| Keakage current and electric strength

16.1 The leakage current of the appliance shall not be excessive and its electric strength shall
be adequate.

Compliance is checked by the tests of 16.2 and 16.3.
Protective impedance is disconnected from live parts before carrying out the tests.

The tests are carried out on the appliance at room temperature and not connected to the supply
mains.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

16.

- 66 — IEC 60335-2-25:2024 EXV © |IEC 2024

2 An AC test voltage is applied between live parts and:

accessible metal parts intended to be connected to protective earth, for class | appliances

and class 0l appliances;

metal foil having an area not exceeding 20 cm % 10 cm which is in contact with accessible
surfaces of insulating material and metal parts not intended to be connected to protective
earth, for class 0 appliances, class Il appliances, class Il constructions and class Il

appliances.

The test voltage is:

Th

Th

Th
are

Fo

1,06 times rated voltage, for single-phase appliances;

1,06 times rated voltage, divided by \/5 for three-phase appliances.

b leakage current is measured within 5 s after the application of the test voltage.
b leakage current shall not exceed the following values:

for class Il appliances and for parts 0,25 mA

of class Il construction

for class 0, class 0l and class lll appliances 0,5 mA

for portable class | appliances Q.75 mA

for stationary class | motor-operated appliances 3,5 mA

for stationary class | heating appliances 0,75 mA or 0,75 mA per kW ra
power input of the appliance wifj
maximum of 5 mA, whichever
higher

b values specified above are doubled iflall controls have an off position in all poles. T}
also doubled if:
the appliance has no control other'than a thermal cut-out; or

all thermostats, temperature-limiters and energy regulators do not have an off positi
or

the appliance has radie_interference filters. In this case, the leakage current with the fi
disconnected shall not exceed the limits specified.

combined appliances, the total leakage current may be within the limits specified

ted
h a
is

ey

bn;

ter

for

heating appliances or motor-operated appliances, whichever is the greater, but the two linpits

are

Fo
RM

not added,

- measSuring the leakage current, a low impedance ammeter capable of measuring the t
Swalue of current may be used.

fue

16.

3 Immediately after the test of 16.2, the insulation is subjected to a voltage having a
frequency of 50 Hz or 60 Hz for 1 min in accordance with IEC 61180. The values of the test
voltage for different types of insulation are given in Table 7.

Accessible parts of insulating material are covered with metal foil. Care is to be taken that the

me

tal foil is placed so that no flashover occurs at the edges of the insulation.
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Table 105 — Test voltages

Test voltage
%
Insulation -
Rated voltage 2 Working voltage (U)
SELV <150 V >150 V and <250 VP >250 V
Basic insulation ¢ 500 1250 1250 1,2 U + 950
Supplementary insulation °© - 1250 1750 1,2U + 1450
Refnforced insulation - 2 500 3000 2,4U+ 2400

a

For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage,, The tqg
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range > 160’V an
<250 V.

For appliances having a rated voltage <150 V, these test voltages apply to parts having a working voltag¢
150 V and <250 V.

In constructions where basic insulation and supplementary insulation cannot be jfeSted separately, t
insulation is subjected to the test voltages specified for reinforced insulation.

e

A

wrapped with metal foil at the point where the supply cord.is_located in an inlet bushing é

wh
or
tor

ap|

Du

NO
NO
san
tob

NO

No

Glq

est voltage is applied between accessible metal parts and the supply cord which

ere, for appliances having a type X attachment, the supply cord is located in a cord gu
a cord anchorage with their clamping screws, if any~being tightened to two-thirds of

bliances and 1 750 V for class Il appliances.

ring the test care shall be taken to avoid overstressing

the components of electronic circuits

the basic insulation or the supplementary insulation when applying the voltage
reinforced insulation in class Il’"constructions incorporating both reinforced insulat
and double insulation.

[E 1 The characteristics of the high-voltage source used for the test are described in Table 5.
[E 2 When testing insulating’/coatings, the metal foil can be pressed against the insulation by means
Hbag so that the pressure is-approximately 5 kPa. The test can be limited to places where the insulation is li

e weak, for example where there are sharp metal edges under the insulation.

[E 3 If practicable, insulating linings can be tested separately.

breakdown-shall occur during the test.

w discharges without a drop in voltage are neglected.

is
nd
ard
the

yue specified in Table 14. The test voltage is 1 250 V for class 0 appliances and clags |

to
on

f a
ely

16.

10— The windings of the power transformer that suppties the magnetron shatt—h

adequate insulation.

Compliance is checked by one of the following tests.

ve

For switch-mode power suppliers, the insulation between the primary and secondary
windings of switch-mode power supply transformers is subjected for 1 min to a voltage of
substantially sinusoidal waveform and having a frequency of 50 Hz or 60 Hz. The value of

the voltage is 1,414 times the peak value of the secondary working voltage plus 750
with a minimum of 1 250 V.

Vy

There shall be no breakdown between windings or between adjacent turns of the same

winding.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

- 68 - IEC 60335-2-25:2024 EXV © |IEC 2024

For other power transformer, twice the working voltage is induced in the secondary winding
of the transformer by applying a sinusoidal voltage having a frequency higher than rated
frequency to the primary terminals.

The duration of the test is
e 60 s, for frequencies up to twice the rated frequency, or

rated frequency
test frequency

e 120x

s, with a minimum of 15 s, for higher frequencies.

NOTE The frequency of the test voltage is higher than the rated frequency to avoid excessive excitation

17

Ap

current.

A maximum of one-third of the test voltage is applied and is then rapidly increased-withput
creating transients. At the end of the test, the voltage is decreased in a similar mannef to
approximately one-third of its full value before switching off.

There shall be no breakdown between windings or between adjacent turns-of the sane
winding.

Overload protection of transformers and associated circuits

pliances incorporating circuits supplied from a transformer shall\bé constructed so that in the

event of short circuits which are likely to occur in normal use;-excessive temperatures do hot

0C(

NO
ope

Co

like
vo

Th

shall not exceed the relevant value specified in Table 3 by more than 15 K.

Th
lim

Th
ass

18

Th

ur in the transformer or in the circuits associated with the transformer.

[E Examples are the short-circuiting of bare or inadequately ‘insulated conductors of accessible circtits
rating at safety extra-low voltage.

mpliance is checked by applying the most unfavourable short circuit or overload which is
ly to occur in normal use, the appliance beigg supplied with 1,06 times or 0,94 times rated
tage, whichever is the more unfavourable; Basic insulation is not short circuited.

p temperature rise of the insulation-@f the conductors of safety extra-low voltage circits

b femperature of windings shall not exceed the values specified in Table 8. However, thése
its do not apply to fail-safetransformers complying with Subclause 15.5 of IEC 61558-1:2017.

p fests are not carried out on the power transformer that supplies the magnetron and|its
ociated circuits, these being checked during the tests of Clause 19.

Endurance

corllstructed to withstand wear that can be expected in normal use.

b door.system, including hinges, microwave seals and other associated parts, shall|be

Compliance is checked by the following test.

The door system is subjected to 50 000 cycles of operation with the appliance supplied at rated
voltage and containing an appropriate microwave-absorbing load. It is then subjected to

50

000 cycles of operation without microwave generation.

The door is opened and closed as in normal use. It is opened from the closed position to a
position approximately 10° before fully open. The rate of operation is 6 cycles per minute. With
the agreement of the manufacturer, the rate of operation without microwave generation can be
increased to 12 cycles per minute.

After the test, the microwave leakage shall not exceed the limit specified in 32.1 and the door
system shall still function.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024 - 69 -

NOTE 101 Controls can be rendered inoperative in order to carry out the test.

NOTE 102 Components, the deterioration of which does not impair compliance with this standard, can be replaced
in order to complete the test.

NOTE 103 Bricks or additional water of maximum 500 g can be added if necessary to avoid stopping of the test due
to overheating.

19 Abnormal operation

19.1 Appliances shall be constructed so that as a result of abnormal or careless operation,
thgTisk of fire, mechanical damage Impairing saiety or protection against eleciric shocK is
obyiated as far as is practicable.

Elgctronic circuits shall be designed and applied so that a fault condition will netirender fhe
appliance unsafe with regard to electric shock, fire hazard, mechanical hazard ©r‘dangerqus
malfunction.

Appliances incorporating heating elements are subjected to the tests‘of 19.2 and 19.3| In
addition, such appliances having a control that limits the temperature during the test| of
Clquse 11 are subjected to the tests of 19.4 and, when applicable, to'the test of 19.5. Applian¢es
incprporating PTC heating elements are subjected to the test of-19.6.

Appliances incorporating motors are subjected to the tests0f 19.7 to 19.10, as applicable.

Appliances incorporating electronic circuits are subjected to the tests of 19.11 and 19.12,| as
applicable.

Appbliances incorporating contactors or relays‘are subjected to the test of 19.14.
Appliances incorporating voltage selector'switches are subjected to the test of 19.15.

Appliances having a mains connection and batteries that are replaceable are subjected to the
tesft of 19.16.

Appliances incorporating batteries that are rechargeable and use metal-ion chemistries gre
subjected to the test of 19.17.

Unless otherwise specified, the tests are continued until a non-self-resetting thermal cut-put
opgrates or untjl steady conditions are established. If a heating element or an intentionglly
wefak part becomes permanently open-circuited, the relevant test is repeated on a secqgnd
sample. Thatsame part on the second sample shall also become permanently open-circuifed
in the second test, unless a non-self-resetting thermal cut-out operates or steady conditipns
arg established.

NOTE  Fuses, thermal cut-outs, overcurrent protection devices, or similar devices Incorporated In the appliance,
can be used to provide the necessary protection. The protective device in the fixed wiring does not provide the
necessary protection.

Unless otherwise specified, only one abnormal condition is simulated at any one time.

If more than one of the tests are applicable to the same appliance, these tests are carried out
consecutively after the appliance has cooled down to room temperature.

For combined appliances, the tests are carried out with motors and heating elements
operating simultaneously under normal operation, the appropriate tests being applied one at
a time to each motor and heating element.
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When it is stated that a control is short-circuited, it may be rendered inoperative instead. If the
control performs more than one function, only that aspect of the control under consideration is
rendered inoperative. Other functions of the control may continue to operate normally.

Unless otherwise specified, compliance with the tests of this clause is checked as described in

19.

Mo

Ins

13.

dification:

ead of subjecting the appliance to the tests of 19.2 to 19.10, compliance is checked by the

tes
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A
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Th

endl of the element-connected to the sheath.

Th

ts of 19.101 to 19.105, the appliance being supplied at rated voltage.

2 Appliances with heating elements are tested under the conditions specified in. Clause| 11

with restricted heat dissipation. The supply voltage, determined prior to the \tést, is that
uired to provide a power input of 0,85 times rated power input under normal operation
en the power input has stabilized. This voltage is maintained throughout the.test.

E Controls that operate during the test of Clause 11 are allowed to operate.

3 The test of 19.2 is repeated but with a supply voltage, deterniined prior to the test, equal
that required to provide a power input of 1,24 times rated-power input under normal
pration when the power input has stabilized. This voltage is"maintained throughout the tegst.

E Controls that operate during the test of Clause 11 are allowed‘to operate.

4 The appliance is tested under the conditions~Specified in Clause 11. Any control that
its the temperature during the test of Clause 11Jis“short-circuited.

he appliance incorporates more than one control, they are short-circuited in turn.

5 The testof 19.4 is repeated on class 0l appliances and class I appliances incorporatjng
ular sheathed or embedded heatingelements. However, controls are not short-circuited put
b end of the element is connected-to the sheath of the heating element.

tontrol that operates during-this test and the test of Clause 11 and that incorporates|an
ctronic circuit is not €aonsidered to be a protective electronic circuit if the appliance
nplies with 19.13 with-the electronic control rendered inoperative.

s test is repeated-with the polarity of the supply to the appliance reversed and with the other

p test is(not carried out on appliances:

intended to be permanently connected to fixed wiring;

_wh_e;e_a_n_au_p_o_j_e_di_snnnnnnﬁnn OCCULS. d:lring the testof 19.4- or

used in a system with polarized plugs intended for connection to polarized socket outlets.

Appliances with a neutral are tested with the neutral connected to the sheath.

NOTE For embedded heating elements, the metal enclosure is considered to be the sheath.

19.

6 Appliances with PTC heating elements are supplied at rated voltage until steady

conditions with regard to power input and temperature are established.

The working voltage of the PTC heating element is increased by 5 % and the appliance is
operated until steady conditions are re-established. The voltage is then increased in similar

ste

ps until 1,5 times working voltage is reached, or until the PTC heating element ruptures,

whichever occurs first.
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19.7 The appliance is operated under stalled conditions by:

— locking the rotor of appliances for which the locked rotor torque is smaller than the full load
torque;

— locking moving parts of other appliances.

If an appliance has more than one motor, the test is carried out for each motor separately.

Appliances incorporating motors and having capacitors in the circuit of an auxiliary winding, are
operated with the rotor locked, the capacitors being open-circuited one at a time. The test is
refdeated with the capacitors short-circuited one at a time, unless they are of class SZ or 93 of
IEQ 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

NOTE 1 This test is carried out with the rotor locked since some motors can start thus giving rise.toyinconsisfent
resylts.

Fork each of the tests, appliances provided with a timer or programmer are{supplied at rated
voltage for a period equal to the maximum period allowed by the timer or programmer. If the
timer or programmer is an electronic type that operates to ensure compliance with the test
before the maximum period under the conditions of Clause 11 is reachéd, it is considered to|be
a protective electronic circuit as well as a control that operates~under the conditions of
Clguse 11.

Other appliances are supplied at rated voltage for a period.

— |of 30 s for

o hand-held appliances;

e appliances that have to be kept switched:on by hand or foot; and
e appliances that are continuously loaded by hand.

— |of 5 min for other appliances that are_operated while attended;

— |until steady conditions are established, for other appliances.

NOTE 2 Appliances that are tested for,5 min are indicated in the relevant part 2.

During the test, the temperature of the windings shall not exceed the relevant value specified
in Table 8.

Table 106 — Maximum winding temperature

Temperature

°C

Type of appliance
Class | Class | Class | Class | Class | Class | Class | Cla

105 120 130 155 180 200 | 220 | 25
(A) (E) (B) (F) (H) (N) (R)

Appliances other than those operated 200 215 229 240 260 280 300 330
until steady conditions are established

T
(7]

Appliances operated until steady
conditions are established

— ifimpedance protected 150 165 175 190 210 230 250 280
— if protected by a protective device
* during the first hour, maximum 200 215 225 240 260 280 300 330
value

« after the first hour, maximum value 175 190 200 215 235 255 275 305

« after the first hour, arithmetic 150 165 175 190 210 230 250 280
average
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19.8 One phase of appliances incorporating multi-phase motors is disconnected. The
appliance is then operated under normal operation and supplied at rated voltage for the
period specified in 19.7.

19.9 A running overload test is carried out on appliances incorporating motors that are
intended to be remotely or automatically controlled or liable to be operated continuously.

Motor-operated appliances and combined appliances for which Subclause 30.2.3 is
applicable and that use overload protective devices relying on electronic circuits to protect
the motor windings, other than those that sense winding temperatures directly, are also
subjected to the running overload test.

The appliance is operated under normal operation and supplied at rated voltage until’steady
conditions are established. The load is then increased so that the current through’the mqtor
windings is raised by 10 % and the appliance is operated again until steady.'conditions are
established, the supply voltage being maintained at its original value. Thelload is agpin
increased and the test is repeated until the protective device operates or the’motor stalls.

Duting the test, the winding temperature shall not exceed:

— | 140 °C, for class 105 (A) winding insulation;
— |155 °C, for class 120 (E) winding insulation;
— | 165 °C, for class 130 (B) winding insulation;
— | 180 °C, for class 1565 (F) winding insulation;
— 1200 °C, for class 180 (H) winding insulation;
— 1220 °C, for class 200 (N) winding insulation;
— |240 °C, for class 220 (R) winding insulatioh;

— |270 °C, for class 250 winding insulation,

NOTE |If the load cannot be increased in appropriate steps, the motor can be removed from the appliance and tegted
sepprately.

19410 Appliances incorporating, series motors are operated with the lowest possible load gnd
supplied at 1,3 times rated voltage for 1 min.

During the test, parts shall not be ejected from the appliance.

19{11 Electronic(circuits are checked by evaluation of the fault conditions specified in 19.1(1.2
for|all circuits oryparts of circuits, unless they comply with the conditions specified in 19.11.

~

NOTE 1 Ingeneral, examination of the appliance and its circuit diagram will reveal the fault conditions which hfave
to He simulated, so that testing can be limited to those cases that can be expected to give the most unfavourable
resyltss

Apptiarncesincorporating arr etectromic circuit that Tefies upor a prograrmmabie comporett to
function correctly are subjected to the test of 19.11.4.8, unless restarting at any point in the
operating cycle after interruption of operation due to a supply voltage dip will not result in a
hazard. The test is carried out after removal of all batteries and other components intended to
maintain the programmable component supply voltage during mains supply voltage dips,
interruptions and variations.

Appliances having a device with an off position obtained by electronic disconnection, or a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electronic
circuits, reference can be made to informative Annex Q. It should be realized that in the Parts 2 there can be
additional or alternative abnormal operation tests specified; these are not shown in the flow chart. For correct
application of this standard, the normative text takes precedence over the guidance given in informative Annex Q.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024 -73 -

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

During and after each test, the temperature of windings shall not exceed the values specified

in

Table 8. However, these limits do not apply to fail-safe transformers complying with

Subclause 15.5 of IEC 61558-1:2017. The appliance shall comply with the conditions specified

in

19.13. Any current flowing through protective impedance shall not exceed the limits

specified in 8.1.4.

NOTE 3 Unless it is necessary to replace components after any of the tests, the electric strength test required by

19.
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STreed-omty beTarmed oot after thefimattest o theetectromiccircuit:

conductor of a printed circuit board becomes open-circuited, the appliance is considered to
e withstood the particular test, provided both of the following conditions are met;

the base material of the printed circuit board withstands the test of normative Ahnex E;
any loosened conductor does not reduce clearances or creepage distances between ljve
parts and accessible metal parts below the values specified in Clause 29.

11.1 Fault conditions a) to g) specified in 19.11.2 are not applied to circuits or partq of
tuits when both of the following conditions are met:
the electronic circuit is a low-power circuit as described below;

protection against electric shock, fire hazard, me€¢hanical hazard or dangerqus
malfunction of other parts of the appliance does not-rely on the correct functioning of the
electronic circuit.

example of a low-power circuit is shown in Figure 6 and is determined as follows.

b appliance is supplied at rated voltage-and a variable resistor, adjusted to its maximum
istance, is connected between the paqifit'to be investigated and the opposite pole of the

supply source. The resistance is then decreased until the power consumed by the resigtor

req
to
the

power circuit.

Th
tha
me

WH

supply sourcé.

19

ches a maximum. Points closest tohe supply source at which the maximum power delivefed
his resistor does not exceed 15 W at the end of 5 s are called low-power points. The parf of
circuit farther from the supply’source than a low-power point is considered to be a lpw-

b measurements shall-bé made from only one pole of the supply source, preferably the gne
t gives the fewestdow-power points. The power consumed by the variable resistor shall|be
asured by a wattmeter.

en determining the low-power points, it is recommended to start with points close to fhe

11.2The following fault conditions are considered and, if necessary, applied one at a time,

Col

psequential faults being taken into consideration:

a)

b)
c)

d)

e)
f)

short circuit of functional insulation if clearances or creepage distances are less than
the values specified in Clause 29;

open circuit at the terminals of any component;

short circuit of capacitors, unless they comply with IEC 60384-14:2013 including
IEC 60384-14:2013/AMD1:2016;

short circuit of any two terminals of an electronic component, other than an integrated
circuit. This fault condition is not applied between the two circuits of an optocoupler;

failure of triacs in the diode mode;

failure of microprocessors and integrated circuits except components such as thyristors and
triacs. All possible output signals are considered for faults occurring within the component.
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If it can be shown that a particular output signal is unlikely to occur, then the relevant fault
is not considered;

g) failure of an electronic power switching device in a partial turn-on mode with loss of gate
(base) control.

NOTE 1 This mode can be simulated by disconnecting the electronic power switching device gate (base) terminal
and connecting an external adjustable power supply between the gate (base) terminal and the source (emitter)
terminal of the electronic power switching device. The power supply is then varied so as to achieve a current that
will not damage the electronic power switching device but will give the most onerous conditions of test.

NOTE 2 Examples of electronic power switching devices are field effect transistors (FET’s and MOSFET’s) and
b|p lar transistors (inr*lllriing IGRT'Q)

Falilt condition f) is applied to encapsulated and similar components if the circuit cannot|be
asgessed by other methods.

Positive temperature coefficient resistors are not short-circuited if they are gsed within fhe
manufacturer's specification. However, PTC-S thermistors are short-circuited unless they
comply with IEC 60738-1.

In addition, each low-power circuit is short-circuited by connecting the-low-power point to fhe
pole of the supply source from which the measurements were made.

Any cord provided between a battery-operated appliance that.consumes more than 15 W gnd
theg detachable power supply part shall be short-circuited. at the point along its length likely
to produce the most adverse effects.

Fofk simulation of the fault conditions, the appliance’is operated under the conditions speciffed
in Clause 11 but supplied at rated voltage.

WRen any of the fault conditions are simulated, the duration of the test is:

— |as specified in 11.7 but only for-Gne operating cycle and only if the fault cannot|be
recognized by the user, for example, a change in temperature;

— |as specified in 19.7, if the fault.can be recognized by the user, for example, when the mqtor
of a kitchen machine stops;

— |until steady conditions are established, for circuits continuously connected to the suplply
mains, for example, stand-by circuits.

In pach case, the tést'is ended if a non-self-resetting interruption of the supply occurs within
the appliance.

The cathodesto-anode circuit of the magnetron is open-circuited and short-circuited one gt a
time. If one-of these fault conditions results in an input current that increases with decreasjng
volfage, the test is carried out with the appliance supplied at 0,94 times rated voltage. Howeyer,
if theMpput current increases more than proportionally with voltage, the appliance is supplied at
1,06 times rated voitage:

The filament of the magnetron is not short-circuited.

19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated in a) to g) of 19.11.2 shall be incorporated in the protective electronic
circuit either before the appliance is started or at any point in time after the appliance is started
so that the most unfavourable conditions of the test are applied.

If the appliance is able to operate after the fault in the protective electronic circuit is
incorporated, then the appliance is further tested as follows.
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For appliances for continuous operation the appliance is operated until steady conditions are
reached. Then the relevant test of Clause 19 is repeated.

Other appliances are operated for one cycle of operation. Then the relevant test of Clause 19
is repeated.

Compliance is checked as specified in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a_device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 to
19]11.4.7. The tests are carried out with the appliance supplied at rated voltage, the device
being set in the off position or in the stand-by mode.

Appbliances incorporating a protective electronic circuit are subjected to the tests\of 19.11.4.1
to [19.11.4.7. The tests are carried out after the protective electronic circuit-has operafed
dufing the relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. Howéver, the tests|for
electromagnetic phenomena are not applied to protective electronic circuits that operate
dufing the test of 19.7 in appliances that are used while attended.

The tests are carried out with surge protective devices disconnected, unless they incorporpte
spark gaps.

If the appliance has several modes of operation, the tests\afe carried out with the appliafpce
ope¢rating in each mode, if necessary.

NOTE Appliances incorporating electronic controls complyingwwith the IEC 60730 series of standards are[not
exempt from the tests.

19{11.4.1 The appliance is subjected to, ‘electrostatic discharges in accordance with
IEC 61000-4-2, test level 4 being applicable.~Ten discharges having a positive polarity and ten
discharges having a negative polarity are applied at each preselected point.

19{11.4.2 The appliance is subjected to radiated fields in accordance with IEC 61000-4-3.

The frequency ranges tested. Shall be:

— |80 MHz to 1 000 MHz, test level 3;
— |1,4 GHz to 2,0 GHz; test level 3;
— 2,0 GHz to 2,7 GHz, test level 2.

The dwell time-for each frequency is to be sufficient to observe a possible malfunction of the
prdtective electronic circuit.

1911144.3 The appliance is subjected to fast transient bursts in accordance with IEC 61000-4-4.
TeSHevel3with-arepetifonrate—of 5HHzisapplicable forsigral-and-control-Hires—Festievel
4 with a repetition rate of 5 kHz is applicable for the power supply lines. The bursts are applied
for 2 min with a positive polarity and for 2 min with a negative polarity.

19.11.4.4 The power supply terminals of the appliance are subjected to voltage surges in
accordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the selected points. An open circuit test voltage of 2 kV is applicable for the line-to-line
coupling mode, a generator having a source impedance of 2 Q being used. An open circuit test
voltage of 4 kV is applicable for the line-to-earth coupling mode, a generator having a source
impedance of 12 Q being used.

Earthed heating elements in class I appliances are disconnected during this test.
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NOTE If a feedback system depends on inputs related to a disconnected heating element, an artificial network can
be needed.

For appliances having surge arresters incorporating spark gaps, the test is repeated at a level
that is 95 % of the flashover voltage.

19.11.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-4-6,
test level 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz are
covered.

e ime fo e & a¥a a 1 allla L " e—-a—pPC ' SH-HHA-C j fhe

ctive electronic circuit.

19111.4.6 For appliances having a rated current not exceeding 16 A, the appliance| is
subjected to the class 3 voltage dips and interruptions in accordance with IEC 61000-4-11:20p0.
The values specified in Table 1 and Table 2 of IEC 61000-4-11:2020 are @pplied at zgro
crgssing of the supply voltage.

Fof appliances having a rated current exceeding 16 A, the appliancedssstbjected to the class
3 |voltage dips and interruptions in accordance with |IEC 61000-4-34:2005 including
IEC 61000-4-34:2005/AMD1:2009. The values specified in Table 1 and Table 2| of
IEC 61000-4-34:2005 including IEC 61000-4-34:2005/AMD1:2009are applied at zero crossjng
of the supply voltage.

19{11.4.7 The appliance is subjected to mains" signals in accordance Wwith
IEC 61000-4-13:2002 including IEC,61000-4-13:2002/AMD1:2009 and
IEC 61000-4-13:2002/AMD2:2015, Table 11 with test' level class 2 using the frequency ste¢ps
acgording to Table 10.

19{11.4.8 The appliance is supplied at rated voltage and operated under normal operatipn.
After approximately 60 s, the power supply-voltage is reduced to a level such that the appliagce
ceases to respond to user inputs or parts controlled by the programmable component ceasg to
op}rate, whichever occurs first. This-value of supply voltage is recorded. The appliancq is
supplied at rated voltage and operated under normal operation. The voltage is then redug¢ed
to g value of approximately 10 % less than the recorded voltage. It is held at this value |for
approximately 60 s and then.increased to rated voltage. The rate of decrease and increase of
thg power supply voltage is fo be approximately 10 V/s.

The appliance shall-eentinue to either operate normally from the same point in its operatjng
cygle at which the(voltage decrease occurred or a manual operation shall be required to resiart
it.

19{12 /f safety of the appliance depends upon the operation of a miniature fuse-link complying
with IE€ 60127 during any of the fault conditions specified in 19.11.2, the test is repeated put
with the-miniature fuse-link replaced by an ammeter. If the current measured:

— does not exceed 2,1 times the current rating of the fuse-link, the circuit is not considered to
be adequately protected and the test is carried out with the fuse-link short-circuited;

— is at least 2,75 times the current rating of the fuse-link, the circuit is considered to be
adequately protected;

— is between 2,1 times and 2,75 times the current rating of the fuse-link, the fuse link is short-
circuited and the test is carried out

e forthe relevant period or for 30 min, whichever is the shorter, for quick acting fuse-links;

e for the relevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

In case of doubt, the maximum resistance of the fuse-link shall be taken into account when
determining the current.
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NOTE 1 The verification whether the fuse-link acts as a protective device is based on the fusing characteristics
specified in [IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuse-
link.

NOTE 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.

19.13 During the tests, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9.

After the tests, and when the appliance has cooled to approximately room temperature,
compliance with Clause 8 shall not be impaired and the appliance shall comply with 20.2 |f it
can still be operated.

Table 107 — Maximum abnormal temperature rise

Part Temperature rise
K

Wbpoden supports, walls, ceiling and floor of the test corner and wooden 150
cdbinets @
Inkulation of the supply cord @ without T marking, or with T marking up to 150
79 °C
Insulation of the supply cord @ with T marking above 75 °C T+75
Sypplementary insulation and reinforced insulation other than thefmoplastic 1,5 times the relevant valup
méterials P specified in Table 3

a8 | For motor-operated appliances, these temperature risesyave not determined.

b | There is no specific limit for supplementary insulationand reinforced insulation of thermoplastic materipl.
However, the temperature rise has to be determined_so that the test of 30.1 can be carried out.

WHhen the insulation, other than that of>class Ill appliances or class Ill constructions that|do
nol contain live parts, has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3,.the test voltage, however, being as specified in Table 4.

The humidity treatment of #5.3 is not applied before this electric strength test.

Fof appliances whichare immersed in or filled with conducting liquid in normal use, fhe
appliance is immersed in or filled with water for 24 h before the electric strength test is carnjed
oul.

After the operation or interruption of a control, clearances and creepage distances across the
functionalinsulation shall withstand the electric strength test of 16.3, the test voltage,
howeyer,) being twice the working voltage.

The appliance shall not undergo a dangerous malfunction, and there shall be no failure of
protective electronic circuits if the appliance is still operable.

During and after the tests, the no-load output voltage of an accessible safety extra-low
voltage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by
more than 3 V or 10 % of its no-load output voltage in normal use, whichever is higher, with a
maximum of 42,4 V for DC and a peak value of 42,4 V for AC.

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— ifthey become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.
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NOTE Unintended operation that could impair safety can result from careless use of appliances, such as:

storage of small appliances while connected to the supply;
placing flammable material on working surfaces of heating appliances; or

placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids, drawer and doors that are controlled by one or more interlocks,
one of the interlocks may be released provided that both of the following conditions are fulfilled:

the lid, drawer or door does not move automatically to an open position when the interlock

is released;
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comtact that operates under the conditions of Clause 11 is short-circuited.
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If more than one relay or contactof operates in Clause 11, each such relay or contactor is sh
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supplied )at rated voltage and operated under normal operation but with the batter

ren

the appliance will not restart after the cycle in which the interlock was released.

ring the tests, the temperature of windings shall not exceed the values shown in{7Table
y appliances that allow a pre-selected start time and those operating with a keep-wa
ction are considered to be appliances operated until steady conditions are established.

power supply of the microwave generator(s), if any.
h 32.1 but with the load as specified for each subclause. The<appliance shall comply v
1 if it can be operated after the tests.

14 Appliances are operated under the conditions of:Clause 11. Any contactor or re

relay or contactor with more than one contact.is-used, all contacts are short-circuited at
ne time.

normal use and that does not otherwise operate in normal use is not short-circuited.

uited in turn.

brating in each modeé;, if necessary.

15 For appliances incorporating a mains voltage selector switch, this switch is set to
est rated voltage position and the highest value of rated voltage is applied.

16 Appliances having mains connection and batteries that are replaceable by the user

wever, during the tests of 19.11.3, Table 8 only applies to the windings of the transformer

relay or contactor which operates oniy-in order to ensure that the appliance is energiz

of

ring the tests, the microwave leakage shall not exceed 100 W/mh? measured in accordafce

ith

lay

the

ed

Dri-

he appliance has several modes of operation, the tests are carried out with the appliance

fhe

are
jes

noved or in any position allowed by the construction.

NOTE The intent is to determine that safe operation does not depend upon the presence of a battery voltage.

19.17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry, the
charging system and battery are checked by the following tests.

The battery system is operated as specified in the appliance manufacturer’s instructions under
the abnormal conditions listed below in a) to d). Each test is conducted until the test sample
returns to room temperature, for at least 7 h or until twice the normal charge period has

ela

a)

psed, whichever is longer.

the state of the battery is as follows:
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— a series configured battery shall have a deliberate imbalance. The imbalance is
introduced into a battery that has been fully discharged by charging one cell to the
percentage of being fully charged applied during the test of Clause 12;

— a single cell or parallel only configuration battery shall be fully discharged.

b) Ifthe test of Clause 12 is conducted with an imbalance of less than 50 % due to the function
of circuitry intended for maintaining balance between cells in the battery and if a single
fault of any component within that circuitry is shown to result in the loss of that function,
then a series configured battery shall be fully charged with a deliberate imbalance. The
imbalance is introduced into a battery that has been fully discharged by charging one cell

. v 50 % of being fully cf d

c) |For a battery with a series configuration, all cells are at approximately 50 % of being-fy

charged, except for one which is shorted. The battery is then fully charged.

—

ly

d) |With a battery that is fully charged connected to the charging system, a short circuif is
introduced to the charging system across a component or between adjacent printed cirguit
tracks at a location expected to produce the most unfavourable results to evaluate the effect
of back-feed from the battery. In addition, for a charging system with ax¢ord that connelcts
to the battery, the short circuit shall be introduced at the point likelyyto’produce the mpst
adverse effects. The resistance of the short circuit shall not exceed-10° mQ.

Nolexplosion or ignition of the battery shall occur during or after the-test. However, venting of
the cells is permitted provided that they have not vented by any means other than through their
vents.

The voltage on any cell shall not exceed the upper limit charging voltage by more than
150 mV unless the charging system is permanently-Qisabled from recharging the battery.

To| determine if recharging is permanently disabled, the battery shall be discharged| to
approximately 50 % of being fully charged, by-using the battery-operated appliance tesfed
(in|the case of an integral battery) or by » using a new sample of the battery-operated
appliance (in the case of a detachable ‘battery and separable battery). An attempt is then
malde to recharge the battery normally:-There shall be no charging current after 10 min or after
25|% of the nominal capacity has beén’delivered, whichever occurs first.

19101 Appliances are operated with controls set at the most unfavourable position and
without load in the cavity.

—.

The period of operationvis the maximum time allowed by the timer or until steady conditions are
esfablished, whicheyver is shorter.

If microwave léakage exceeds 100 W/m?Z, the following alternative measurement method shall
be |lapplied which modifies the microwave leakage limit of 19.13.

In lorder)to identify and mark all spots where peak values of microwave leakage exceed
100 W¥m?2, the instrument antenna is moved again over the external surface of the appliangce,
particular attention being given to the door and its seals.

NOTE 1 A peak hold function of the measurement instrument, if any, can be activated for identification of spots
where peak values of microwave leakage exceed 100 W/m?2.

The leakage values of each such spot shall be recorded and the averaged leakage value of any
spot over the most onerous 20 s shall not exceed 100 W/mZ2. Furthermore, the peak value shall
not exceed 500 W/m?Z.

NOTE 2 Since the stirrer and/or turntable revolution time and the number of microwave stirrer blades determine the
frequency and duration of actual peak leakage values, instruments with appropriate specifications (like minimum
sampling time, capability to measure peak values of power flux density, capability to average these values) can be
used.
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19.102 Appliances are operated under normal operation with the timer or other controls that
operate in normal use short-circuited. If the appliance is provided with more than one control,
these are short-circuited in turn. These short-circuits are applied one at a time.

19.103 Appliances are operated under normal operation and with any single fault condition
simulated that is likely to occur. The controls are adjusted to their most unfavourable setting
and the appliance is operated for the maximum time allowed by the timer or 90 min, whichever
is shorter.

NOTE Examples of fault conditions are

— | blocking of air openings in the same plane. This fault condition is not applied if the appliance is a built-in
appliance;

— |locking the rotor of motors if the locked rotor torque is smaller than the full load torque;

— |locking moving parts liable to be jammed.

19{104 The appliance is operated with the controls adjusted to their most unfavoeurable setting
ang with a potato placed on the shelf in the position where it is mostdikely to ignite and
prdpagate flames to other combustible material.

The potato has an approximately ellipsoidal shape and a mass between 125 g and 150 g. The
length of the shortest principal axis is at least 40 mm. The length-of the longest principal gxis
is mot more than 140 mm and may be symmetrically reduced-in-order to obtain the specifjed
mayss. A steel wire, having a diameter of 1,5 mm + 0,5 mm _and“approximately the same length
as [the longest axis of the potato, is inserted along this axis.

The test is terminated 15 min after the microwave ge€neration has ceased or a fire in the cavity
ha$ extinguished.

During the test, any fire in the cavity shall be contained within the appliance.

NOTE 1 Subclause 19.13 does not apply during:the test.

After the test, if the appliance is stillkoperable, any damaged detachable shelf is replaced gnd
19113 applies. If the appliance dees not comply, the test is repeated on a new appliance.

NOTE 2 Non-compliance can have‘resulted from the cumulative effects of previous tests.

191105 Built-in appliances having an additional decorative door and appliances to be used
in @ cabinet are operated under normal operation but with the decorative door or cabinet dpor
cloped.

The period ofoperation is the maximum time allowed by the timer or until steady conditions are
established, whichever is shorter.

20| Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intended to be
used on a surface such as the floor or a table, shall have adequate stability.

Compliance is checked by the following test, appliances incorporating an appliance inlet being
fitted with an appropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in any normal position of use on a
plane inclined at an angle of 10° to the horizontal, the supply cord resting on the inclined plane
in the most unfavourable position. However, if part of an appliance comes into contact with the
horizontal supporting surface when the appliance is tilted through an angle of 10°, the appliance
is placed on a horizontal support and tilted in the most unfavourable direction through an angle
of 10°.
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The test on the horizontal support may be necessary for appliances provided with rollers,
castors or feet. In this case, castors or wheels may be blocked to prevent the appliance from
rolling.

Appliances provided with doors are tested with the doors open or closed, whichever is the more
unfavourable.

Appliances intended to be filled with liquid by the user in normal use are tested empty or filled
with the most unfavourable quantity of water up to the capacity indicated in the instructions.

The appliance shall not overturn.

The test is repeated on appliances with heating elements with the angle of inclination_increased
to |15°. If the appliance overturns in one or more positions, it is subjected to the tests| of
Clguse 11 in each of these overturned positions.

During this test, temperature rises shall not exceed the values shown in Table 9.

20J2 Moving parts of appliances shall, as far as is compatible with-the use and working of the
appliance, be positioned or enclosed to provide adequate protection“against personal injury in
nofmal use. This requirement does not apply to parts of an appliance that necessarily havq to
be |exposed to allow the appliance to perform its working function.

NOTE 1 Examples of parts of appliances necessarily exposed to, pérform the working function include the negdle
of g sewing machine, rotating brushes of vacuum cleaner and the‘blade of an electrical knife.

Prgtective enclosures, guards and similar parts shall be non-detachable parts and shall have
aquuate mechanical strength. However, enclosures that can be opened by overriding|an
interlock by applying the test probe are considered to be detachable parts.

The unexpected closure of self-resetting thermal cut-outs and overcurrent protectjve
devices shall not cause a hazard.

NOTE 2 An example of an appliance in which self-resetting thermal cut-outs and overcurrent protective devices
could cause a hazard is an appliance'having parts that are necessarily exposed so that it can perform its working
fungtion.

Compliance is checked.by:
— |inspection;
— |the test of 21:1;

— |applying-a.force not exceeding 5 N by means of a test probe that is similar to test prob¢ B
of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the npn-
circular face; and

— |applying test probe 18 of IEC 61032 with a force not exceeding 2,5 N.

Test probe 18 is not applied to appliances for commercial use unless they are intended to be
installed in an area open to the public.

For appliances provided with movable devices such as those intended for varying the tension
of belts, the test with the test probe is carried out with these devices adjusted to the most
unfavourable position within their range of adjustment. If necessary, belts are removed.

It shall not be possible to touch dangerous moving parts with the test probes.

For part of appliances situated not more than 850 mm above the floor after installation or in
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied
wherever test probe 18 is used and with the same test conditions used for test probe 18. During
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the tests with test probe 19, the appliance is fully assembled as in normal use with any door

clo

20.
loa

sed.

101 Appliances having doors with a horizontal hinge at their lower edge and on which a

d is likely to be placed shall have adequate stability.

Compliance is checked by the following test.

The appliance is placed on a horizontal surface with the door open and a mass is gently placed

on

the geometric centre of the door.
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P mass is

7 kg for stationary appliances;
3,5 kg for portable appliances.

[E A sandbag can be used for the load.

b appliance shall not tilt.

Mechanical strength

mpliance is also checked by the tests of 21.101 to 21.105: During these tests, the appliat
igidly supported, except for 21.102.

1 Appliances shall have adequate mechanical strength and be constructed to withsta
h rough handling that may be expected in normal use.

ice

nd

Compliance is checked by applying blowS§™o the appliance in accordance with test Ehb| of
IEC 60068-2-75, the spring hammer test.

The appliance is rigidly supported and three blows, having an impact energy of 0,5 J, are
applied to every point of the enclosure that is likely to be weak.

If necessary, the blows are also applied to handles, levers, knobs and similar parts and to sighal
lamps and their coversbut only if the lamps or covers protrude from the enclosure by more than
151mm or if their surface area exceeds 4 cm2. Lamps within the appliance and their covers are
only tested if theycare' likely to be damaged in normal use.

WHen applying-"the release cone to the guard of a visibly glowing heating element, fhe
hammer head passing through the guard shall not strike the heating element.

Fof .appliances and parts of appliances having pins for insertion into mains socket-outlets,
cornpliance+s-ehecked-by-subfectingthe partof the-appliancefhrcorporating-the-pinsto-thetest,

Free fall repeated, procedure 2, of IEC 60068-2-31.

The number of falls is:

100, if the mass of the part does not exceed 250 g;
50, if the mass of the part exceeds 250 g.

The height of the falls is 500 mm.

After the tests, the appliance shall show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doubt,
supplementary insulation and reinforced insulation are subjected to the electric strength

tes

tof 16.3.
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Damage to the finish, small dents that do not reduce clearances or creepage distances below
the values specified in Clause 29, and small chips that do not adversely affect protection against
access to live parts or moisture, are ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

If there is doubt as to whether a defect has occurred by the application of the preceding blows
or the previous tests, this defect is neglected and the group of three blows is applied to the
same place on a new sample which shall then withstand the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and-simjlar
malterials are ignored.

21J)2 Accessible parts of solid insulation shall have sufficient strength to preyvent penetratjon
by sharp implements.

Compliance is checked by subjecting the insulation to the following test; \inless the thicknéss
upplementary insulation is at least 1 mm and that of reinforced’ insulation is at Ilejast

insulation is raised to the temperature measured during/the’test of Clause 11. The surface
of the insulation is then scratched by means of a hardened steel pin, the end of which has fhe
of a cone with an angle of 40°. Its tip is rounded wittha radius of 0,25 mm + 0,02 mm. The
is held at any angle from 80° to 85° to the horizohtal and loaded so that the force exerted
g its axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the surfacg of
insulation at a speed of approximately 20 mm/s> Two parallel scratches are made. They are
spaced sufficiently apart so that they are not. affected by each other, their length coverjng
approximately 25 % of the length of the insuglation. Two similar scratches are made at 901 to

test fingernail of Figure 7 is\then applied to the scratched surface with a force| of
approximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the electric strength test of 16.3.

The hardened steel pin is-then applied perpendicularly with a force of 30 N + 0,5 N to|an
unsgcratched part of thexsurface. The insulation shall then withstand the electric strength tes} of
16]3 with the pin stillapplied and used as one of the electrodes.

21)3 Applianees with pins for insertion into socket-outlets where the plug part is capablg of
rotation shall/be provided with a mechanical stop to prevent rotation beyond which stresq to
electrical connections and internal wiring may occur. The mechanical stop shall have adequpte
mechanical strength and be constructed to withstand such rough handling that may be expected
in potmal use.

Compliance is checked by inspection and by the following test.

The part relying upon the mechanical stop shall be rotated as intended until the mechanical
stop prevents further rotation. A torque of 2 Nm is then applied for 1 min in an attempt to
override the mechanical stop. The part relying upon the mechanical stop shall not rotate.

The test shall be repeated in the opposite direction of rotation.

21.101 Hinged doors are positioned approximately 30° before the fully open position. Sliding
doors are positioned so that they are approximately two-thirds open. A force of 35 N is applied
to the inside surface of a hinged door at a point 25 mm from its free edge or to the handle of a
sliding door.
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The force is applied by means of a spring balance having a spring constant of 1,05 N/mm. It is
initially applied with an opposing force applied to the other side of the door or handle. The
opposing force is then removed to allow the door to complete its travel to the fully open position.

The test is carried out five times.

The test is repeated on doors of stationary appliances and built-in appliances except that

the door is initially placed midway between the fully open and closed positions;

the applied force is 1,5 times the force required to open the door or 65 N, whicheve
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greater. However, if the force cannot be measured or if the door is opened indirectly,
65 N force is applied.

b test is carried out five times.

brs are placed midway between the fully open and closed positions. A closing force of 9
pplied to the outside surface of a hinged door at a point 25 mm from thé free edge or to
ndle of a sliding door, initially with the opposing force as described above.

s test is carried out ten times.
b appliance shall then comply with 32.1.

102 Side-hinged doors are placed in the fully open position. A downward force of 140 N

maximum force that can be applied in any dodr. position without tilting the applian
ichever is smaller, is then applied to the free edge of the door and the door is closed. 1
br is fully opened again with the force still applied.

s test is carried out five times.

tom-hinged doors are opened. A.force of 140 N or the maximum force that can be app
hout tilting the appliance, whichever is smaller, is applied to the inside surface of the doo
most unfavourable position 26.mm from the free edge.

p force is applied for 15-min.
b appliance shall therr comply with 32.1.

103 A cube.of'wood having a side dimension of 20 mm is attached to an inside cor,
hest from/the door hinge. An attempt is made to close the door with a force of 90 N app
he other corner farthest from the hinge in the direction perpendicular to the surface of
Dr.
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p force is maintained for 5 s

The cube is then removed. The door is slowly closed until microwave generation becomes
possible. The door and its opening means are then manipulated in order to determine the
position resulting in the highest microwave leakage.

The appliance shall then comply with 32.1.

The test is repeated with the wooden cube attached to the other corner farthest from the hinge.

NOTE The test is not applicable to sliding doors.
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21.104 The door is closed and its outside surface subjected to three impacts, each having an
energy of 3 J. These impacts are applied to the central part of the door and may be at the same
point.

The impact is applied by means of a steel ball having a diameter of 50 mm and a mass of
approximately 0,5 kg. The ball is suspended by a suitable cord that is held in the plane of the
door. The ball is allowed to fall as a pendulum through the distance required to strike the surface
with the specified impact energy.

The door is then opened and its mating surface on the oven is subjected to three similar impacts.

The inside surface of a hinged door is subjected to three impacts as before, the test being-made
with the door in the fully open position. The impacts are applied to the central part ofdthe dpor
andl may be at the same point. However, if a bottom-hinged door is horizontal when\in the fully
opén position, the impacts are applied by allowing the steel ball to fall freely through a distance
suc¢h that the specified impact energy is obtained.

A bottom-hinged door is further tested by subjecting its seal to three, similar impacts. The
impacts are made at three different locations.

The appliance shall then comply with 32.1.

21105 A bottom-hinged door is opened and a hardwood dewel having a diameter of 10 mmm
andl a length of 300 mm is placed along the bottom hinge: The dowel is positioned such that
on¢ end is flush with an outside edge of the door. A closing force of 90 N is applied to the centre
of the handle in a direction perpendicular to the sdrface of the door. The force is maintained
for|5 s.

The test is repeated with the end of the dowel flush with the other outside edge and then with
thg dowel positioned centrally within the door hinge.

The microwave leakage is measured \under the conditions specified in 32.1 and shall not excged
100 W/m2,

22| Construction

22)1 |If the applianceis marked with the first numeral of the IP system or any of the additiopal
letters of the (P, “system, the relevant requirements of IEC 60529:1989 includjng
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance-is checked by the relevant tests.

222 ¢For stationary appliances, means shall be provided to ensure disconnection from the
suppty mmaims—Suchmeans strattbeoneof thefottowing:

— a supply cord fitted with a plug;
— a switch providing all-pole disconnection and complying with 24.3;

— a statement in the instructions that a disconnection incorporated in the fixed wiring is to be
provided;

— an appliance inlet.
Single-pole switches and single-pole protective devices that disconnect heating elements from

the supply mains in single-phase, permanently connected class 0l appliances and class |
appliances shall be connected to the line conductor.

Compliance is checked by inspection.
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22.3 Appliances with pins for insertion into socket-outlets shall not impose undue strain on
these socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance into a socket-outlet. The socket-
outlet has a horizontal pivot at a distance of 8 mm behind the engagement face of the socket-
outlet and in the plane of the contact apertures.

The torque that has to be applied to maintain the engagement face of the socket-outlet in the
vertical plane shall not exceed 0,25 Nm. The torque to keep the socket-outlet itself in the vertical
plane is not included in this value.

A new sample of the appliance is firmly held so that the retention of the pins is not'\affected.
The appliance is placed in a heating cabinet for 1 h at a temperature of 70 °C\+2 °C. The
appliance is then removed from the heating cabinet and a pull force of 50 N-is)yimmediafely
applied for 1 min to each pin along their longitudinal axes.

WHhen the appliance has cooled down to room temperature, the pins |shall not have bgen
displaced by more than 1 mm.

Eath pin is then subjected in turn to a torque of 0,4 Nm, whichDis applied for 1 min in each
dirgction. The pins shall not rotate unless rotation does not impair compliance with this standard.

22)4 Appliances for heating liquids and appliances causing undue vibration shall not|be
prdvided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22)5 Appliances intended to be connected\tfo the supply mains by means of a plug or pins|for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touchgd,
there is no risk of electric shock from¢harged capacitors that result in a capacitance equal to
or greater than 0,1 uF across any two*pins.

Compliance is checked by the-following test.

The appliance is supplied at rated voltage. Any switch is then placed in the off position and
thg appliance is disconnected from the supply mains at the instant of voltage peak. One secgnd
after disconnection/.the voltage between the pins of the plug is measured with an instrumpent
having an input.impedance of not less than 100 MQ in parallel with an input capacitance pot
exg¢eeding 25 pF.

The voltage shall not exceed 34 V.

If qompliance relies on the operation of an electronic circuit, the electromagnetic phenomegna
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance. The test for
measuring the voltage between the pins of the plug is then repeated three times and for each
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that their electrical insulation cannot be affected by
water that could condense on cold surfaces or by liquid that could leak from containers, hoses,
couplings and similar parts of the appliance. The electrical insulation of class Il appliances
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.

Compliance is checked by inspection and, in case of doubt, by the following test.
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Drops of coloured water solution are applied by a syringe to parts inside the appliance where
leakage of a liquid could occur and affect electrical insulation. The appliance is in operation or
at rest, whichever is the more unfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulation
that could result in a reduction of creepage distances below the values specified in 29.2.

22.7 Appliances containing liquid or gases in normal use or having steam-producing devices
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

22)8 For appliances having compartments to which access can be gained without thevaid qf a
toql and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

22)9 Appliances shall be constructed so that parts such as insulatipn,jinternal wiring, windings,
commmutators and slip rings are not exposed to oil, grease or similar substances, unless the
su{stance has adequate insulating properties so that complian¢e with this standard is pot
impaired.

Compliance is checked by inspection and by the tests of\this standard.

22)10 It shall not be possible to reset voltage-maintained non-self-resetting thermal cut-outs
by |the operation of an automatic switching device incorporated within the appliance. This
requirement is only applicable if a non-self-resetting thermal cut-out is required by this
stajndard and a voltage maintained non-self<resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Noph-self-resetting thermal motor protectors shall have a trip-free action unless they gare
voltage maintained.

NOTE 2 Trip-free is an automatic’action that is independent of manipulation or position of the actuating memb¢

=

Repet buttons of non=self-resetting controls shall be located or protected so that their
ac¢idental resetting‘is’ unlikely to occur if this could result in a hazard.

ch

NOTE 3 For example, this requirement precludes the location of reset buttons on the back of an appliance, w
cou|d result inthem being reset by pushing the appliance against a wall.

Compliance is checked by inspection.

22.TT Non-detachable parts that protect against access 1o live parts, moisture or coniact with
moving parts shall be fixed in a reliable manner and withstand the mechanical stress occurring
during normal use. Snap-in devices used for fixing such parts shall have an obvious locked
position. The fixing properties of snap-in devices used in parts that are likely to be removed
during installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembled and
assembled 10 times before the test is carried out.

NOTE Servicing includes replacement of the supply cord, except in appliances with a Type Z attachment.
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The test is carried out at room temperature. However, if compliance may be affected by the
temperature of the appliance, the test is also carried out immediately after it has been operated
under the conditions specified in Clause 11.

The test is applied to all parts that are likely to be detachable whether or not they are fixed by
screws, rivets or similar parts.

A force is applied without jerks for 10 s in the most unfavourable direction to parts likely to be
weak. The force is as follows:

— [pushTtorce, 50 N;

— |pull force:

o f the shape of the part is such that the fingertips cannot easily slip off, 50 N;
. géhls projection of the part that is gripped is less than 10 mm in the direction’of removal,

The push force is applied by test probe 11 of IEC 61032.

The pull force is applied by a suitable means, such as a suction cup;)se that the test results are
no{l affected. While the force is being applied, the test fingernail-0DFigure 7 is inserted in any
aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 10 N
bui is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, the pull force is not applied but the
test fingernail is inserted in any aperture or joint with a‘force of 10 N and is then pulled for 10 s
by Imeans of the loop with a force of 30 N in the direction of removal.

If the part is likely to be twisted, the following torque is applied at the same time as the pul| or
push force:

— |2 Nm, for major dimensions up to 8§0°mm;

— |4 Nm, for major dimensions over 50 mm.

This torque is also applied when-the test fingernail is pulled by means of the loop.
If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50(%.
Parts shall remain-in-the locked position and not become detached.

22112 Handlesy'knobs, grips, levers and parts providing a similar function shall be fixed in a
reliable manner so that they will not work loose in normal use if loosening could result ih a
hazardincluding a choking hazard. If these parts are used to indicate the position of swithJes

or pimilar components, it shall not be possible to remove or fix them incorrectly if this could
resultin a hazard. The requirement concerning the choking hazard does not apply to applian¢es
intended for commercial use.

Sealing compound and similar materials, other than self-hardening resins, shall not be used to
prevent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part by
applying an axial force of:

— 15 N, if an axial pull is unlikely to be applied in normal use;

— 30 N, if an axial pull is likely to be applied in normal use.

The force is applied for 1 min.
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If the part is removed and can be contained within the small parts cylinder in Figure 13, its
loosening is considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, contact
is unlikely between the operator's hand and parts having a temperature rise exceeding the value
specified in Table 3 for handles which are held for short periods only in normal use.

Compliance is checked by inspection and, if necessary, by determining the temperature rise.

user maintenance.

Po|nted ends of self-tapping screws or other fasteners shall be located so that they)dre unlikely
to be touched by the user in normal use or during user maintenance.

Compliance is checked by inspection.
22)15 Storage hooks and similar devices for flexible cords shall be smooth and well-rounded.
Compliance is checked by inspection.

22116 Automatic cord reels shall be constructed so that thiey do not cause:

— |undue abrasion or damage to the sheath of the flexible cord;
— |breakage of conductor strands;

— |undue wear of contacts.

Compliance is checked by the following<test, which is carried out without passing current
thrpugh the flexible cord.

Twp-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is I¢ss
than 225 cm, the cord is unreeled so that a length of 756 cm remains on the reel. An additional
length of 75 cm of the cord.Ys then unreeled and pulled in a direction so that the greaftest
abfasion occurs to the shéath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test gnd
theg axis of the cord when it is unreeled without substantial resistance is approximately 60°. The
cond is allowed to/be-recoiled by the reel.

If the cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that Wwill
allow recail.

The test’is carried out 6 000 times at a rate of approximately 30 times per minute or at fhe
malximum rate allowed h_\,/ the construction of the cord reel if this is less

NOTE The test can be interrupted to allow the cord to cool.

After this test, the cord and cord reel are inspected. In case of doubt the cord is subjected to
the electric strength test of 16.3, a test voltage of 1 000 V being applied between the conductors
of the cord connected together and metal foil wrapped around the cord.

22.17 Spacers intended to prevent the appliance from overheating 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.

Compliance is checked by inspection and by manual test.
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22.18 Current-carrying parts and other metal parts, the corrosion of which could result in a
hazard, shall be resistant to corrosion under normal conditions of use.

The requirement is not applicable to parts made from stainless steel, plated steel and similar
corrosion-resistant alloys.

Compliance is checked by verifying that after the tests of Clause 19, the relevant parts show
no sign of corrosion.

NOTE Compatibility of the materials of terminals and the effect of heating can influence corrosion.

22)19 Driving belts shall not be relied upon to provide the required level of insulation luni¢ss
thely are constructed to prevent inappropriate replacement.

Compliance is checked by inspection.

22)20 Direct contact between live parts and thermal insulation shall be effectively prevented
unless such material is non-corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation:

NOTE Non-impregnated slag-wool is an example of corrosive thermal ingulation.

Compliance is checked by inspection and, if necessary, bj..appropriate tests.

22)21 Wood, cotton, silk, ordinary paper and similar_fibrous or hygroscopic material shall hot
be Jused as insulation, unless impregnated. This.requirement does not apply:

— |to magnesium oxide and mineral ceramic.fibres used for the electrical insulation of heatjng
elements;

— |insulating material where the interstices between the fibres of the material are substantially
filled with a suitable insulant.

Compliance is checked by inspecttion.

22122 Appliances shall not contain asbestos.

Compliance is checked'by inspection.

22)23 Oils containing polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance-is checked by inspection.

22124“Bare heating elements, other than those in class Il appliances or class| Il
constructions that do not contain Tive parts, shall be supported so that the healing conductor
is unlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the most
unfavourable place. No force is applied to the conductor after it has been cut.

22.25 Appliances shall be constructed so that sagging heating conductors cannot come into
contact with accessible metal parts. This requirement does not apply:

— to class lll appliances or parts of class Ill constructions that do not contain live parts;
— where a core is provided that effectively prevents the heating conductor from sagging; or

— where supplementary insulation is provided to prevent the heating conductor from
contacting accessible metal parts.
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Compliance is checked by inspection.

22.

26 Appliances having parts of class lll construction shall be constructed so that the

insulation between parts operating at safety extra-low voltage and other live parts complies
with the requirements for double insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

22.
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27 Parts connected by protective impedance shall be separated by double insulation or

inforced insulation

mpliance is checked by the tests specified for double insulation or reinforced insulation.

28 For class Il appliances connected in normal use to the gas mains or to the.water mains,
al parts conductively connected to the gas pipes or in contact with the' water shall|be
arated from live parts by double insulation or reinforced insulation.

mpliance is checked by inspection.

29 Class Il appliances intended to be permanently connected to fixed wiring shall|be

constructed so that the required degree of access to live parts js'maintained after installatipn.
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ingulation, and which could be omitted durifig reassembly after servicing, shall be:
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attd

Co

22
rei
we

[E The protection against access to live parts can be affected, forexample, by the installation of metal conduits
ables provided with a metal sheath.

mpliance is checked by inspection.

30 Parts of class Il construction which servé as supplementary insulation or reinforged

fixed so that they cannot be removedwithout being seriously damaged; or

constructed so that they cannot be replaced in an incorrect position and if they are omitted,
the appliance is rendered inop€erable or manifestly incomplete.

[E Servicing includes replacement of components such as supply cords except in appliances having a Tyge Z
chment and switches.

mpliance is checkedby inspection and by manual test.

31 Neither clearances nor creepage distances over supplementary insulation and
hforced insulation shall be reduced below the values specified in Clause 29 as a resulf of
ar.

If &
cl

part,)such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
arances nor creepage distances between live parts and accessible parts shall [be

reduced below the values speciiied for supplementary insulation. This requirement does not
apply if:

parts are fixed by means of screws or nuts and locking washers provided that these screws
or nuts are not required to be removed during the replacement of the supply cord or other
servicing;

short rigid wires remain in position when the terminal screw is loosened,;

parts are held in place with two independent fixings that are not expected to become loose
at the same time;

wires connected by soldering are held in place near the terminals independently of the
solder;

wires connected to terminals have an additional fixing provided near the terminal, so that in
the case of stranded conductors, the fixing clamps both the insulation and conductor.
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With the appliance in its normal position of use, compliance is checked by inspection, by manual
test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or protected
so that the deposition of pollution resulting from wear of parts within the appliance does not
reduce clearances or creepage distances below the values specified in Clause 29.

Parts of natural or synthetic rubber used as supplementary insulation shall be resistant to
ageing or be located and dimensioned so that creepage distances are not reduced below the
values specified in 29.2, even if cracks occur.

Cefamic material which is not tightly sintered, similar materials or beads alone shall notbe-uged
as |supplementary insulation or reinforced insulation. Ceramic and similar porous{material
in which heating conductors are embedded is considered to be basic insulation and pot
reinforced insulation. This requirement is not applicable to heating conductors.in' PTC heating
elements.

Compliance is checked by inspection and by measurement.
If the rubber part has to be resistant to ageing, the following test is\carried out.

The part is suspended freely in an oxygen bomb, the effective/capacity of the bomb being at
lealst 10 times the volume of the part. The bomb is filled with“oxygen not less than 97 % pdre,
to @ pressure of 2,1 MPa + 0,07 MPa and maintained at a\temperature of 70 °C + 1 °C.

WARNING — The use of the oxygen bomb presefqts’some danger unless handled with cgre.
Pregcautions shall be taken to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. ltqds’then removed from the bomb and left at ropm
temperature out of direct sunlight for atJeast 16 h.

The part is then examined and shall~show no crack visible to the naked eye.

In rase of doubt, the following test is carried out to determine if ceramic material is tightly
sinfered.

The ceramic materialiis broken into pieces that are immersed in a solution containing 1 g of
fughsine in each 100/g of methylated spirit. The solution is maintained at a pressure not lgss
than 15 MPa for.a period so that the product of the test duration in hours and the test presslire
in megapascails.is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

Th frnehly broken surfaces are examined -and -shall not show =121V trace of nlya visible to the

naked eye.

22.33 Conductive liquids that are or may become accessible in normal use and conductive
liquids that are in contact with unearthed accessible metal parts shall not be in direct contact
with live parts or unearthed metal parts that are separated from live parts by basic insulation
only.

Electrodes shall not be used for heating liquids.

For class Il construction, conductive liquids that are or may become accessible in normal use
and conductive liquids that are in contact with unearthed accessible metal parts shall not be
in direct contact with basic insulation or reinforced insulation unless the reinforced
insulation consists of at least 3 layers.
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For class Il construction, conductive liquids which are in contact with live parts shall not be
in direct contact with reinforced insulation unless the reinforced insulation consists of at
least 3 layers.

An air layer shall not be used as basic insulation or supplementary insulation in a double
insulation system if it is likely to be bridged by leaking liquid.

Compliance is checked by inspection.

22;I34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless
shaft is inaccessible when the part is removed.

Co

mpliance is checked by inspection and by applying the test probe as specified in 8.1 after

removal of the part even with the aid of a tool.
22135 For other than class Ill constructions, handles, levers and knobs/that are held| or
acfuated in normal use shall not become live in the event of a failure~of ‘basic insulatipn.

If t
live

malterial or their accessible parts shall be separated fromctheir shafts or fixings
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in the event of a failure of basic insulation, they shall be adequately covered by insulat

bplementary insulation.

stationary appliances and cordless appliances, this requirement does not apply to han:l
ers and knobs, other than those of electrical components, provided that they are reli
nected to an earthing terminal or earthing contactior separated from live parts by earth
al.

[E A cordless appliance is an appliance that is cannected to the supply only when placed on its associg
d.

mpliance is checked by inspection and if necessary by the relevant tests.

bngth test of 16.3 specified for.supplementary insulation.

36 For appliances other than class Ill appliances, handles which are continuously held
hand in normal use _shall be constructed so that when gripped in normal use, the operatc

ulation or reinforced insulation.

mpliance isychecked by inspection.

anﬁ their casings, if of metal, shall be separated from accessible metal parts
su i tion

37 For.class Il appliances, capacitors shall not be connected to accessible metal pa|

nese handles, levers and knobs are of metal and if their shafts or fixings“are likely to become
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ulating material covering metal “handles, levers and knobs shall withstand the elecfric
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d is not likely to_teuich metal parts unless they are separated from live parts by douple

rts
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This requirement does not apply to capacitors complying with the requirements for protective
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests.

22,

38 Capacitors shall not be connected between the contacts of a thermal cut-out.

Compliance is checked by inspection.
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22.39 Lampholders shall be used only for the connection of lamps.
Compliance is checked by inspection.

22.40 Motor-operated appliances and combined appliances which are intended to be moved
while in operation, or which have accessible moving parts, shall be fitted with a switch to
control the motor. The actuating member of this switch shall be easily visible and accessible.

Appliances for remote operation shall be fitted with a switch for stopping the operation of the
appliance. The actuating member of this switch shall be easily visible and accessible

Compliance is checked by inspection.
22141 Appliances shall not incorporate components, other than lamps, containing.mercury.
Compliance is checked by inspection.

22)42 Protective impedance shall consist of at least two separate components. If any ong of
thg components is short-circuited or open-circuited, the values spéeified in 8.1.4 shall not|be
exg¢eeded.

Component impedances shall be unlikely to change significantly during the lifetime of the
appliance.

Compliance is checked by inspection and by measGrement and if necessary, for resistors gnd
capacitors by the following tests.

Rekistors are checked by the test of 14.2 a)dn IEC 60065:2014 and capacitors are checked| by
the tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016
appropriate to the rated voltage of the.appliance.

22143 Appliances which can be_adjusted for different voltages shall be constructed so that
acg¢idental changing of the setting“is unlikely to occur.

Conpliance is checked by~smanual test.

22144 Appliances shall not have an enclosure that is shaped or decorated like a toy.

NOTE 1 Examplés-of such enclosures are those representing animals, characters, persons or scale models.

The requirement is not applicable to appliances where there is a toy shaped like the appliance.

NOTES2 , An example of a toy shaped like an appliance is a toy refrigerator.

Compliance is checked by inspection.

22.45 When air is used as reinforced insulation, the appliance shall be constructed so that
clearances cannot be reduced below the values specified in 29.1.3 due to deformation as a
result of an external force applied to the enclosure.

Compliance is checked by inspection and by applying a force of 30 N to accessible surfaces.

22.46 If programmable protective electronic circuits are used to ensure compliance with this
standard, the software shall contain measures to control the fault/error conditions specified in
Table R.1.
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These requirements are not applicable to software used for functional purpose or for compliance
with Clause 11.

Compliance is checked by evaluating the software in accordance with the relevant requirements
of normative Annex R.

If the software is modified, the evaluation and relevant tests are repeated if the modification
influences the results of the test involving protective electronic circuits.

22.47 Appliances intended to be connected to the water mains shall withstand the water
prgssure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressfire
equal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher,\for a perjod
of  min.

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

()
=}
—

22148 Appliances intended to be connected to the water mains shall’be constructed to prev
ba¢k-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22)49 For remote operation, the duration of operation shall be set before the appliance ¢an
be|started unless the appliance switches off automatically at the end of a cycle.

Compliance is checked by inspection.

22)50 Controls incorporated in the applianee, if any, shall take priority over controls actuated
by remote operation.

Compliance is checked by inspection and by appropriate tests if necessary.

22)51 A control on the appliance shall be manually adjusted to the setting for remote operation
before the appliance can be operated in this mode. There shall be a visual indication on the
appliance showing thatithe appliance is adjusted for remote operation.

Compliance is checked by inspection and by manual test.

2252 Sockettoutlets on appliances accessible to the user shall be in accordance with the
sog¢ket-outlet system used in the country in which the appliance is sold.

Compliance is checked by inspection.

22.53 Class Il appliances and class lll appliances that incorporate functionally earthed parts
shall have at least double insulation or reinforced insulation between live parts and the
functionally earthed parts.

Compliance is checked by inspection and test.

22.54 Button cells and batteries designated R1 shall not be accessible without the aid of a
tool unless the cover of their compartment can only be opened after at least two independent
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.
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NOTE Batteries are specified in IEC 60086-2.

22.55 Devices that are operated by the user to stop the intended function of the appliance, if
any, shall be distinguished from other manual devices by means of shape, or size, or surface
texture, or position. This requirement concerning position does not preclude use of a push on
push off switch.

An

indication when the device has been operated shall be given by:

tactile feedback from the actuator or tactile feedback from the appliance such as stopp
of the vibration on the body of the appliance or of a part of it; or
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cerlamics or similar materials.
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auIibIe feedback. A switch with a stable off-position different from the |on-position

reduction in heat output; or
audible and visible feedback.

e sound of the motor or sound of an actuator switching from on to off is considered as

sidered visual and tactile feedback. The force feedback from the actuaterrwhen operatin
onsidered to be tactile feedback.

mpliance is checked by inspection and by manual test.

56 Detachable power supply part shall be provided with the part of class Ill construct
he appliance.

mpliance is checked by inspection.

57 The properties of non-metallic materials, shall not degrade from exposure to U
iation generated from UV sources provided.for microbiological control within the applia
h that they no longer comply with this standard. This requirement does not apply to gla

mpliance is checked by the conditioning and tests of normative Annex T.

58 Appliances connected to the supply mains by an appliance inlet, shall be provided W
ord set or a connector for-attachment to a suitable flexible cord.

e requirement is nottapplicable to:
appliances comnnhected to the supply mains by an appliance inlet complying with the stand
sheets of IEC, 60320-3;

single phase appliances having a rated current exceeding 16 A and that are connecteqg
the supply mains by an appliance inlet complying with the standard sheets of IEC 60309

multi-phase appliances connected to the supply mains by an appliance inlet complying w
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thesstandard sheets of IEC 60309-2;

Compliance is checked by inspection.

22.59 Protective extra-low voltage circuits shall be separated by at least supplementary
insulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.

Compliance is checked by inspection and the tests for supplementary insulation.
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22.60 Functional earthing terminals and functional earthing contacts shall not be connected to
the neutral terminal.

Compliance is checked by inspection.

22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 accessible to the
user and socket-outlets accessible to the user:

— that are incorporated in appliances connected to the supply mains; and

sh:[ll be single-phase with a current rating not exceeding 16 A.

Appliance outlets accessible to the user, other than those intended to supplyaccessorjies
supplied with the appliance and socket-outlets accessible to the user shall be protected by gne
of {he following protective devices, having a current rating not exceeding the:current rating of
the appliance outlet or socket-outlet:

— |a circuit breaker for equipment complying with IEC 60934;
— |a non-user replaceable fuse-link.

The protective device shall be placed behind a non-detachable cover. The actuating membper
of {he circuit breaker may be accessible.

The current rating of appliance outlets and socket-outlets marked with the outlet load in wafts,
is ¢btained from the marked outlet load divided by the'rated voltage.

Compliance is checked by inspection.

22162 Remote communication through public networks shall not impair compliance with this
stajndard.

The requirement is only applicabléto:
a) |remote communication that includes the download of software or the transmission of dpta
that includes:

— measures according to normative Annex R necessary for compliance with 22.46; or

— means necessary for compliance with Clauses 8 to 32 of this standard.

NOTE 1 Examples\of such means are constants, algorithms, timers or a downloaded software or parameter|set
whigh regulates{or.limits the maximum normal temperature rises in Clause 11.

NOTE 2 Examples of means which do not affect Clauses 8 to 32 of this standard are the change of speed setfing
of 4 range jhood fan, operation of a drive to open or close a driven part or change of operational setting of ar air
confitioher, such as fan speed, heating and cooling temperatures and louver movement.

b) Temote communication that includes the download of software or the transmission of data,
that only affects that part of the software that is not covered by the above case a), but where
compliance with this standard may be impaired due to improper separation or partitioning
from the software or data in the above case a).

The requirement is not applicable to appliances:

- where all measures to comply with this standard are independent of software;

- using remote communication through public networks for the send-only transmission of
data; or

— that only provide event driven messages or push remote monitoring.

Compliance is checked by inspection of the product, inspection of the technical documentation,
and by the requirements and tests in normative Annex U.
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22.101 Built-in appliances shall only be vented through the front, unless provisions are made
for venting through a duct.

Compliance is checked by inspection.

22.102 Microwave oven vents shall be constructed so that any moisture or grease discharged
through them cannot affect clearances and creepage distances between live parts and other
parts of the appliance.

Compliance is checked by inspection

™

221103 The appliances shall be constructed in compliance with either 22.103.1 or 22.103.1

22)103.1 Appliances shall incorporate at least two door interlocks that are. operated|by
opéning the door, one being a monitored door interlock. At least one of the door interlogks
shall be concealed and not operable by manipulation.

Compliance is checked by inspection and concealment is checked by 22.105.

NOTE The two door interlocks can be incorporated in the system of the monitored door interlock.

221103.2 Appliances shall incorporate two independent monitored door interlocks that are
opé¢rated by opening the door. In this case, 22.105 is not applicable.

NOTE None of the door interlocks need to be concealed because there are two independent monitored dioor
intgrlocks incorporating supervision devices.

Compliance is checked by inspection and the following test.

The door is slowly opened and, simultaneously, an attempt is made to manually defeat any
acg¢essible door interlock with test probe B and test probe 18. Each probe is applied one at a
time.

During the tests, the operation of'the microwave generator(s) shall not be possible.

221104 At least one doeor)interlock of 22.103.1 and both monitored door interlocks| of
22)103.2 shall incorporate a switch that disconnects the microwave generator(s) or its supply
majin circuit.

Compliance is.checked by inspection.

221105 At\east one of the door interlocks shall be concealed and shall not be operable| by
mTipulation. This door interlock shall operate before any accessible door interlock can|be
defeated.

Compliance is checked by the following test.

The door is placed in any position and an attempt is made to operate the concealed door
interlock by applying test probe B and then probe 18 of IEC 61032 to all openings. The test is
repeated with a rod, as shown in Figure 101, to any openings of the door interlock mechanism.
Only test probe B, test probe 18, or one rod shall be used one at a time.

Door interlocks that operate magnetically are also evaluated by applying a magnet to the
enclosure over the door interlock switch. The magnet has a similar configuration and magnetic
orientation to the magnets that operate the door interlock. It shall be capable of exerting a
force of 50 N = 5 N when applied to a mild steel armature having dimensions of
80 mm x 50 mm x 8 mm. In addition, the magnet shall be capable of applying a force of
5N+ 0,5 N at a distance of 10 mm from the armature.
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It s

hall not be possible to operate the concealed door interlock(s) during the tests.

The door is slowly opened and, simultaneously, an attempt is made to manually defeat any
accessible door interlock with test probe B, test probe 18, the rod and the magnet; each apply
separately.

The concealed door interlock(s) shall operate before any accessible door interlock can be
defeated.
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perable if its switching part fails to control the microwave generator(s).
mpliance is checked by the following test.

b switching part of the monitored door interlock is rendered inoperative. The appliance
bplied at rated voltage from a supply source having a short-circuit capacity of at le
kA for appliances having a rated voltage over 150 V and 1,0 kA for ether appliances.

bliances having a rated voltage less than 150 V and a rated current over 20 A are supp
rated voltage from a supply source having a short-circuit capaCity of at least 5,0 kA.

b appliance is operated with the door closed and an attempt’is then made to gain access

nerator(s) cease(s) to function and remains inoperablé.) The supervision device shall not
he open-circuit position.

b supervision device is replaced for subsequent tests if it fails in the closed-circuit positia

5 necessary to render other door interlocKs inoperative in order to perform this test in so
es.

n internal fuse in the circuit supplying the microwave generator(s) rupture(s), the fuse
laced and the test is carried out two more times. The internal fuse shall rupture each tim

p test is carried out thrée ynore times but with an impedance of (0,4 +j 0,25) Q in series
supply source. Theinternal fuse shall rupture each time.

 appliances having a rated voltage under 150 V and those with a rated current over 20
test with the\series impedance is not carried out.

[E In case/of internal fuse ruptures, the switches, filters and wiring can be replaced each time, if this is stg
e instructions of professional servicing.

1077 The failure of any single electrical or mechanical component that affects the operat

106 Tt ision device of eacl . | door interlock shall ler it liance
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cavity in the normal way. It shall not be possible to epen the door, unless the microwave
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of a door interlock shall not cause any other door interlock, or the supervision device of

he

monitored door interlock to become inoperative, unless the appliance is rendered inoperable.

Compliance is checked by inspection and, if necessary, by simulating component failure and
operating the appliance as in normal use.

NOTE This requirement does not apply to components of the supervision device that comply with the test of 22.106.

22.108 The door interlocks incorporated to comply with 22.103 shall operate before undue
microwave leakage occurs.

Compliance is checked by the following test.
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All door interlocks except one are rendered inoperative. The appliance is supplied at rated
voltage and operated with the load specified in 32.1. The door opening sequence is carried out
in small increments during which the microwave leakage is measured.

The appliance shall comply with 32.1.

The test is repeated on each door interlock in turn.

NOTE 1 Door interlocks are only tested if they are necessary for compliance with 22.103.

NOTE Z Tt can be applicable to render the supervision device of the monitored door interfock inoperative,when
carfying out the test.

22109 There shall be no undue microwave leakage if thin material is introduced between the
do¢r and its mating surface.

Compliance is checked by closing the door on a strip of paper having a width.of 60 mm £ 5 mm
andl a thickness of 0,15 mm £ 0,05 mm, the paper being placed between the,door and its mating
sufface.

The appliance shall then comply with 32.1.
The test is carried out ten times with the paper in different lgcations.

221110 There shall be no undue microwave leakage-if'the door seals become contaminated
by ffood residues.

Compliance is checked by the following test.

ith

-

The door seal is coated with cooking oil. If'the seal has an open choke, the trough is filled W
oil.

The appliance shall then comply with 32.1.

221111 There shall be no_ undue microwave leakage when the door corners are subjected to
distortion.

Compliance is checked by the following test.

The appliancesis'supplied at rated voltage and operated with the load specified in 32.1. The
door and itscepening means are manipulated until the largest door gap permitting microwave
genmerationyis obtained. A pull force is applied perpendicular to the surface of the door to each
cofiner ©ne at a time. The force is slowly increased to 40 N.

During the test, the microwave leakage is measured under the conditions specified im 32.1T and
shall not exceed 100 W/m?Z.

After the test, the appliance shall comply with 32.1.

22.112 There shall be no undue microwave leakage, and the temperature-sensing probe
shall not become damaged when a probe or its cord is trapped by the door.

Compliance is checked by the following test.

The probe is connected as in normal use, the sensing part or cord being allowed to rest in the
most unfavourable position likely to occur. The door is closed against the sensing part or the
cord with a force of 90 N applied for 5 s in the most unfavourable place. The force is then
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released and, if the oven can be operated with the temperature-sensing probe still being
placed in the trapped position, the microwave leakage is measured under the conditions

specified in 32.1 and shall not exceed 100 W/m?2.

After the test, the appliance shall comply with 32.1 and the temperature-sensing probe shall
comply with 8.1, 15.101 and Clause 29.

22.

Co

113 There shall be no undue microwave leakage when detachable parts are removed.

’nlinnr‘p is checked. hy the fnlImA/ing test
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fachable parts are removed, except shelves, unless a horizontal surface greater tf
mm in diameter is made available when they are removed.

p appliance shall then comply with 32.1, the load being placed on the horizontal surface
se as possible to the centre of the cavity.

'E In order to avoid detecting non-radiating standing waves, the tip of the instrumient probe is not inserted
pening resulting from the removal of a detachable part.

114 A single fault such as failure of basic insulation or a logse’wire bridging the insulat
tem shall not allow operation of the microwave generator(s) with the door open.

) become loose are disconnected and allowed to fall out of position but are not otherw
nipulated. They shall not come into contact with_other live parts or earthed parts if 1
ults in all door interlocks becoming inoperative.

'E 1 Failure of reinforced insulation or double insulation is considered to be two faults.

'E 2 Wires secured by two independent fixings ‘are not considered likely to become loose.

115 There shall be no access to\the cavity through the viewing screen.
mpliance is checked by inspéection and the following test.

traight steel rod having a diameter of 1 mm and a flat end is pressed perpendicularly aga
viewing screen withya force of 2 N. The rod shall not enter the cavity.

116 Appliances for installing in road vehicles, caravans and similar vehicles shall withsta
vibrations-to'which they can be subjected.

mpliance is checked by carrying out the vibration tests specified in IEC 60068-2-6 under
owing/conditions.
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mpliance is checked by inspection and if, necessary, byssimulating relevant faults. Wires that
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The appliance is fastened in its normal position of use to a vibration-generator by means of
straps around the enclosure. The type of vibration is sinusoidal, and the severity is as follows:

The appliance shall show no damage that could impair compliance with 8.1,

the direction of vibration is vertical;

the amplitude of vibration is 0,35 mm;

the sweep frequency range is 10 Hz to 55 Hz;
the duration of the test is 30 min.

Clauses 29 and 32, and connections shall not have worked loose.

16.3 and
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117 |If electronic circuits are used to provide protection against microwave leakage, they
shall be designed so that a fault condition will not affect protection against microwave leakage.

Compliance is checked by applying the tests in Clause 19 in conjunction with the requirements
and test specifications in 22.105, 22.106, 22.107 and 22.108.

22.

118 Inadvertent operations during handling of the container during normal use of fixed
appliances and built-in appliances being used equal or higher than 900 mm above the floor
having detachable turntables shall not lead to a hazardous situation due to falling down
turntables. This is not applicable for appliances with horizontal bottom hinged door.
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digmeter of approximately 190 mm, a height of approximately*90 mm and an outer botf

cuf
tur
fro
wit

Du

NO

22
an
on

mpliance is checked by inspection and the following test.

p bearing of the detachable turntable of microwave ovens shall be placed )in the m
avourable position. A force which will be increased from 0 N up to the maximum of 10 N
blied vertically downwards to the front edge of the turntable.

ring the test, the turntable shall not slide out of the cavity and fall down.

ylindrical container of borosilicate glass with a maximum thi€kness of 3 mm, an exter

vature of approximately 5 mm is filled with 1 000 g + 50,g-cold water and placed on
ntable. With a horizontal force applied at the top of theseontainer which will be increas
m 0 N up to the maximum of 10 N, an attempt is madeto pull the container out of the caVv
hout any lifting from the turntable.

ring the test, the turntable shall not slide out of the cavity and fall down.

E During the test, it is possible that the containerfalls out of the cavity.

119 Outer glass panels of microwave oven doors which break during the test of 21.1
with an area having any two orthdgonal dimensions exceeding 75 mm shall be made fr
of the following glasses.

Glass that breaks into small-pieces when it fractures.

Compliance is checked by the following test which is performed on two samples.

Frames or other parts attached to the glass panel to be tested are removed and the gl
is placed on a rigid*-horizontal flat surface.

NOTE 1 The é&dges of the sample to be tested are contained within a frame of adhesive tape in such a mar
that the broken pieces remain in place after breakage but without hindering expansion of the sample.

The sample under test is broken by means of a test punch having a head with a mas{
75 g-%£°5 g and a conical tungsten carbide tip with an angle of 60° £ 2°. The punch shall,
positioned approximately 13 mm in from the longest edge of the glass at the midpoint of t

oSt
is

nal
om
the
ed

ity

04

HSS

ner

of
be
hat

edge. The punch is then hit by a hammer so that the glass breaks.

A transparent mask of 50 mm x 50 mm is placed on the fractured glass except within a

peripheral margin of 25 mm from the edge of the sample.

The assessment shall be undertaken on at least two areas of the sample, and the areas

chosen shall contain the largest particles.
The number of crack free particles within the mask is counted and for each assessm

ent

shall not be less than 40. The particle count shall be made within 5 min of the fracture. Each
particle wholly contained within the area of the mask shall be counted as one particle and

each particle that is partially within the mask shall be counted as a half particle.

NOTE 2 In the case of curved glass, plane pieces of the same material can be used for the test.
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Glass that is not released or dropped from its normal position when broken.

Compliance is checked by breaking the glass when mounted in its normal position in the
appliance by means of a test punch having a head with a mass of 75 g + 5 g and a conical
tungsten carbide tip with an angle of 60° £ 2°. The punch shall be positioned approximately
13 mm in from the longest edge of the glass at the midpoint of that edge. The punch is then
hit by a hammer so that the glass breaks.

At the conclusion of this test, the glass shall not be broken or cracked such that pieces are
released or dropped from their normal position. Glass that is released within the immediate
vicinity of the punch tip as a result of the punch impacting the sample under test is ignored.

22

oy ) 1) Il 1) E ok )
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Compliance is checked by the pendulum hammer test Eha of IEC 60068-2-75.

For the test, the glass panels are supported according to their method of incorporation in
the appliance.

The test is performed with three blows applied at the most critical point on two samples, the
impact energy of each blow shall be 5 J.

At the conclusion of the tests, the glass shall not be broken or crackéd,

120 Where interlocks other than door interlocks are required to.comply with this standard

andl are operated by detachable parts, they shall be guarded so that accidental operation is
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vented.

mpliance is checked by inspection and by manual testwith test probe B and test probe| 18
b at a time.

121 For appliances that are controlled by programmable electronic circuits that limit the

ber of heating elements and motors from being energised at the same time, simultanegus
ivation of any combination of heating elements and motors shall not render the appliance
afe.

mpliance is checked as follows:

the fault/error conditions specified in Table R.1 are applied and evaluated in accordance
with the relevant requirements of normative Annex R; or

the appliance is operated under conditions of Clause 11 while being supplied at rated
voltage, the programmable electronic circuits being modified to allow simultanej;us
activation of all heaters and motors under their control. Under these conditions, compliafice
with 19.13 shall‘be fulfilled.

Internal-wiring

Wi

edges which may cause damage to their insulation.

1 Wireways shall be smooth and free from sharp edges.
o hall b nratactad o thaot th oy, A nat-carmm H=% cantact wnth biirera -~ Laoa - fing e Iar
A\vre) mue PIU\UULUU QU UITat LIIUy U TITUL LUTTTOC TTTIIU LUTITtd ULl Wil vuiT T o, \J\JUIIIIH mrro vt oIrtT

Holes in metal through which insulated wires pass shall have smooth well-rounded surfaces or

be

provided with bushings.

Wiring shall be effectively prevented from coming into contact with moving parts.

Compliance is checked by inspection.

23.

2 Beads and similar ceramic insulators on live wires shall be fixed or located so that they

cannot change their position or rest on sharp edges. If beads are inside flexible metal conduits,
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they shall be contained within an insulating sleeve, unless the conduit cannot move in normal
use.

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not cause
damage to the insulation of the conductors contained within them. Open-coil springs shall not
be used to protect the wiring. If a coiled spring, the turns of which touch one another, is used
for:lthis purpose, there shall be an adequate insulating lining, such as the sheath of a flexiple

cond complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation! of the

conmductors.

Compliance is checked by inspection and by the following test.

If lexing occurs in normal use, the appliance is placed in the normal position of use and is
supplied at rated voltage and operated under normal operation.

The movable part is moved backwards and forwards, so that the~conductor is flexed throygh
theg largest angle allowed by the construction, the rate of flexing being 30 per minute. The
number of flexings is:

— |10 000, for conductors flexed during normal use;
— | 100, for conductors flexed during user maintenarnce.

NOTE A flexing is one movement, either backwards or forwards.

The appliance shall not be damaged to the extent that compliance with this standard is impaifed
andl it shall be fit for further use. In particularithe wiring and its connections shall withstand fhe
e/%tric strength test of 16.3, the test vaoltage being reduced to 1 000 V and applied betwgen
live parts and accessible metal parts-only. In addition, not more than 10 % of the strandg of
any conductor of the internal wiring\between the main part of the appliance and the movaple
paft shall be broken. However, if the wiring supplies circuits that consume no more than 15|W,
thegn no more than 30 % of the strands shall be broken.

2314 Bare internal wiring—shall be rigid and fixed so that, in normal use, clearances| or
crgepage distances cannot be reduced below the values specified in Clause 29.

Compliance is checked during the tests of 29.1 and 29.2.

23/5 A single layer of internal wiring insulation shall not be used to provide reinforged
ingulation.

For class Il construction, the sheath of a cord complying with IEC 60227 or IEC 60245 or
IEC 62821 may provide supplementary insulation.

Insulation of single layer internal wiring that is subjected to the supply mains voltage shall
withstand the electrical stress likely to occur in normal use.

Compliance is checked by inspection and as follows.

The insulation of single layer internal wiring shall be electrically equivalent to the basic
insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply with
the following electric strength test. If the basic insulation of the conductor does not fulfil one
of these conditions, the conductor is considered to be bare.
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A voltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped around
the insulation. There shall be no breakdown.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving
shall be retained in position by clamping at both ends or be such that it can only be removed
by breaking or cutting.

Compliance is checked by inspection and by manual test.

23.7 _Conductors identified by the colour combination green/vellow shall only be used for
eailthing conductors.

Compliance is checked by inspection.

23)8 Aluminium wires shall not be used for internal wiring.
The requirement does not apply to windings.

Compliance is checked by inspection.

23]9 Stranded conductors shall not be consolidated by solde€ring where they are subjected to
comntact pressure, unless the contact pressure is provided by{spring terminals.

The requirement does not apply to the soldered tip ofé@ stranded conductor.
Compliance is checked by inspection.

23110 The insulation and sheath of interpall wiring, incorporated in external hoses for the
conmnection of an appliance to the water“mains, shall be at least equivalent to that of light
polyvinyl chloride sheathed flexible cordi(code designation 60227 IEC 52).

Compliance is checked by inspeection and by the tests specified in Table 6 of IEC 60227-5:2011
reference numbers 1 and 2.

24| Components

241 Components jshall comply with the safety requirements specified in the relevant IEC
standards as fanas they reasonably apply.

Compliance-with the IEC standard for the relevant component does not necessarily enspre
compliance with the requirements of this standard.

Motors are not required to comply with IEC 60034-T. They are tested as part of the appliance
according to this standard.

Relays shall be tested as part of the appliance according to this standard. They may be
alternatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in which
case they must also meet the additional requirements in IEC 60335-1.

Unless otherwise specified, the requirements of Clause 29 of this standard apply between live
parts of components and accessible parts of the appliance. Unless otherwise specified,
components may comply with the requirements for clearances and creepage distances for
functional insulation as specified in the relevant component standard.
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Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-
metallic material in components including parts of non-metallic material supporting current-
carrying connections inside components.

Components that have not been previously tested and shown to comply with the IEC standard
for the relevant component are tested according to the requirements of 30.2 of this standard.

Components that have been previously tested and shown to comply with the resistance to fire
requirements in the IEC standard for the relevant component need not be retested provided
that:

If t
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Un

30.2 of this standard, and

unless the pre-selection alternatives in 30.2 are used, the test report for the, ecompon
states the values of tg and t; as required by IEC 60695-2-11:2014.

E 1 There are two levels of severity specified for appliances for which 30.2.3 is,dpplicable.

ver electronic converter circuits are not required to comply-'with I[EC 62477-1. They
fted as part of the appliance according to this standard.

IEQ standard for the number of cycles specified, they are tested in accordance with 24.

to
rel

P4.1.9. For components mentioned in 24.1.1 to 24.1.9, no additional tests specified in

24)1.9.

Co

mponents that have not been separatelytested and found to comply with the relevant

standard and components that are not marked or not used in accordance with their marking
tested in accordance with the condition's occurring in the appliance, the number of samplles

be

NO

ng that required by the relevant standard.

[E 2 For automatic controls, marking includes documentation and declaration as specified in Clause

IEC|60730-1:2013/AMD1:2015.

La

ne above two conditions are not satisfied, the component is tested as part of the applian¢

the severity specified in the component standard is not less than the severity specified in

ent

ess components have been previously tested and‘found to comply with the relevant

1.1
fhe

pvant IEC standard for the component are necessdry other than those specified in 24.1.1 to

EC
are

T of

mpholders and starterholders that have not been previously tested and found to comply with

the relevant IEC standard are tested as a part of the appliance and shall additionally comlply
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h the gauging and’/interchangeability requirements of the relevant IEC standard under

interchangeability requirements at elevated temperatures, the temperatures measu
ing the tests of Clause 11 are used.

specified for nationally standardized plugs such as those detailed in IEC TR 60083
connectors or plug connectors complying with the standard sheets of IEC 60320-3 or
connectors complying with the standard sheets of IEC 60309-2.

the

ditions occurring in the appliance. Where the relevant IEC standard specifies these gaugjng

red

ess'‘they are specifically mentioned in the text of this standard, there are no additional telsts

or

When an IEC standard does not exist for a component, there are no additional tests specified.

NOTE 101 IEC 6098913 is not applicable to power transformers that supply the magnetron.

13

Withdrawn.
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2411 The relevant standard for capacitors likely to be permanently subjected to the supply
voltage and wused for radio interference suppression or for voltage dividing
is IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporated
in appliances:

— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch. This switch shall provide all-pole disconnection if the capacitor is
connected to earth.

If the capacitors have to be tested, they are tested in accordance with normative Annéx F.

24)1.2 The relevant standard for transformers in associated switch mode power’supplies is
Anhex BB of IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013, Clause 2§ of
IEC 61558-1:2017 and Annex H of IEC 61558-1:2017 are not applicable.

The relevant standard for safety isolating transformers is IEC 6155832-6:2009. If they have
to be tested, they are tested in accordance with normative Annex G

2411.3 The relevant standard for switches is IEC 61058-1(2016. The number of cycleg of
opgration declared for 7.4 of IEC 61058-1:2016 shall be at/least 10 000. If they have to|be
tested, they are tested in accordance with normative Annex H.

The number of operating cycles for switches need not be declared for 7.4 if the appliance megts
the requirements of this standard when they are.rehdered inoperative.

If the switch operates a relay or contactor, the complete switching system is subjected to fhe
test.

If the switch only operates a motorstarting relay complying with IEC 60730-2-10 with the
number of cycles of operation _declared for 6.10 and 6.11 of IEC 60730-1:2013 includjng
IEC 60730-1:2013/AMD1:2015 ofat least 10 000 cycles, the complete switching system need
nol be tested.

2411.4 The relevanty standard for automatic controls is IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 together with the relevant part 2.

The number of.cycles of operation declared for 6.10 and 6.11 of IEC 60730-1:2013 includjng
IEG 60730-1¢2013/AMD1:2015 shall not be less than the following:

— |thermostats 10 000
— |temperature limiters 1000
— self-resetting thermal cut-outs 300
— voltage-maintained non-self-resetting thermal cut-outs 1000
— other non-self-resetting thermal cut-outs 30
— timers 3 000
— energy regulators 10 000

The number of cycles of operation for automatic controls that operate during the test of
Clause 11 need not be declared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets the
requirements of this standard when they are short-circuited or rendered inoperative.

If automatic controls have to be tested, they are also tested in accordance with
Subclauses 11.3.5 to 11.3.8 and Clause 17 of [IEC 60730-1:2013 including
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IEC 60730-1:2013/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14 of
IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carrying
out the test of Clause 17.

The ambient temperature during the test of Clause 17 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 is that occurring during the test of Clause 11 in the appliance,
as specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.

Fof water valves containing live parts and that are incorporated in external hoses |for
comnection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall|be
IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements fartype 2.K contnols
in fEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

Interlocks are subjected to the following test which is carried out on six samples.

The interlocks are connected to a load that simulates the conditions occurring in the appliafnce
when it is supplied at rated voltage. They are operated ata’rate of approximately six cydles
per minute. The number of cycles is:

— |door interlocks 50 000;
— |interlocks only operated during user maintenance 5 000.

After the test, the interlocks shall not be damaged to such an extent that their further use is
impaired in this standard.

24)11.5 The relevant standard for appliance couplers is IEC 60320-1. However, for applian¢es
clajssified higher than IPX0, the refevant standard is IEC 60320-2-3.

24)1.6 The relevant standard for small lampholders similar to E10 lampholders is IEC 60238,
theg requirements for E10 lampholders being applicable. However, they need not accept a lamp
with an E10 cap complying with the current edition of standard sheet 7004-22 of IEC 60061}1.

24)1.7 If the remote operation of the appliance is via a telecommunication network, fhe
relevant standard for the telecommunication interface circuitry in the appliance is IEC 6215{.

2411.8 _The' relevant standard for thermal links is IEC 60691. Thermal links that do hot
comply_ with IEC 60691 are considered to be an intentionally weak part for the purposeq of
Clguse 19.

24.1.9 Contactors and relays, other than motor starting relays, are tested as part of the
appliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1:2013
including IEC 60730-1:2013/AMD1:2015 under the maximum load conditions occurring in the
appliance for at least the number of cycles of operation in 24.1.4 selected according to the
contactor or relay function in the appliance.

24.1.10 Lamps and lamp systems that have not been previously tested and found to comply
with the exempt group classification of IEC 62471:2006 general lighting systems (GLS)
regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ) are tested as a part of the
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appliance and shall comply with the requirements of Clause 32 under the conditions occurring
in the appliance.

Unless otherwise specified, the following components are considered to comply with the exempt
group classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV

hazard (Eyya):

visible light indicators;
infrared sources used for signalling or communication;

24
1E(

24
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applianceroutlets complying with the standard sheets of IEC 60320-3.

seven-segment indicators;
liquid-crystal displays;
organic LED displays (OLED);
plasma displays.

1.11 For cord sets required to be provided with the appliance, the relevant standarg
[ 60799. Cord sets with cords complying to IEC 62821-3 are allowed.

2 Appliances shall not be fitted with:

switches, automatic controls, power supplies and the like in flekible cords;

devices that cause the protective device in the fixed.wiring to operate in the event g
fault in the appliance;

thermal cut-outs that can be reset by a soldering éperation, unless the solder has a melt
point of at least 230 °C.

mpliance is checked by inspection.

3 Switches intended to ensure all-pole disconnection of stationary appliances,
uired in 22.2, shall be directly connected to the supply terminals and shall have a cont
aration in all poles, providing full:disconnection under overvoltage category Il condition

'E 1 Full disconnection is contact\separation of a pole to ensure the equivalent of basic insulation
brdance with IEC 61058-1:2016, between the supply mains and those parts that are intended to be disconnec|

[E 2 Rated impulse voltages for overvoltage categories are given in Table 15.

mpliance is checkéd by inspection and by measurement.

ices for heating elements, shall not be interchangeable with plugs and socket-outlets lis
EC TR(®0083 or IEC 60906-1 or with connectors, appliance inlets, plug connectors §

is

ng

as
act

in
ed.

4 Plugs and socket-outlets for extra-low voltage circuits, and those used as terminal

ted
nd

Co

’nli:mr‘p is checked hy inQ,npr‘finn

24.5 Capacitors in auxiliary windings of motors shall be marked with their voltage rating and
their rated capacitance and shall be used in accordance with these markings.

Compliance is checked by inspection and by the appropriate tests. In addition, for capacitors
connected in series with a motor winding, it is verified that, when the appliance is supplied at
1,1 times rated voltage and under minimum load, the voltage across the capacitor does not
exceed 1,1 times its voltage rating.
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24.6 The working voltage of motors directly connected to the supply mains and having basic
insulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V. In
addition, they shall comply with the requirements of normative Annex I.

Compliance is checked by measurement and by the tests of normative Annex |.

24.7 Detachable hose-sets for the connection of appliances to the water mains shall comply
with [EC 61770. They shall be supplied with the appliance.

Appliances intended to be permanently connected to the water mains shall not be connected
by ja detachable hose-set.

NOTE Examples of appliances that are considered not intended to be permanently connected to the water mains
are|household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, st¢am
ovehs and the like.

Compliance is checked by inspection.

24)8 Motor running capacitors in appliances for which 30.2.3 is applicable and that are
pefmanently connected in series with a motor winding shall not cause)a hazard in the eveng of
a capacitor failure.

The requirement is considered to be met by one or more of the-following conditions:
— |the capacitors are of class of safety protection S2 6n'S3 according to IEC 60252-1:2(010
including IEC 60252-1:2010/AMD1:2013;
— |the capacitors are housed within a metallic ‘or ‘ceramic enclosure that will prevent fhe
emission of flame or molten material resulting:from failure of the capacitor;

NOTE The enclosure can have an entry or exit hole fop the wiring connecting the capacitor to the motor.

— |the distance of separation of the outer, surface of the capacitor to adjacent non-metallic pgrts
exceeds 50 mm;

— |adjacent non-metallic parts within*50 mm of the outer surface of the capacitor withstand fhe
needle-flame test of normative-Annex E;

— |adjacent non-metallic partsswithin 50 mm of the outer surface of the capacitor are classifjed
as at least V-1 according to IEC 60695-11-10, provided that the test sample used for the
classification was no thicker than the relevant part of the appliance.

For capacitors complying with IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013, the
damp heat test severity parameters for 5.14 of IEC 60252-1:2010 including IEC 60252-
1:2010/AMD 122013 shall be:

— |temperature 40 °C £ 2 °C at a relative humidity of 93 % + 3 %;
— |duration 21 days.

Compliance is checked by inspection, measurement or the appropriate flammability requirement.

25 Supply connection and external flexible cords

25.1 Appliances, other than those intended to be permanently connected to fixed wiring, shall
be provided with one of the following means for connection to the supply mains:

— supply cord fitted with a plug, the current rating and voltage rating of the plug being not
less than the corresponding ratings of its associated appliance;

— an appliance inlet having at least the same degree of protection against moisture as required
for the appliance;

— pins for insertion into socket-outlets.
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Compliance is checked by inspection.

25.2 Appliances, other than stationary appliances for multiple supply, shall not be provided
with more than one means of connection to the supply mains. Stationary appliances for
multiple supply may be provided with more than one means of connection provided that the
relevant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A\
60

NO

Du

25

ong¢ of the following means for connection to the supply mains:

Ap

sh
su

If 4
thig

difficulty aftéra part of the appliance has been fixed to its support. In this case, removable p3

are
the

oltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50-HZ
Hz is applied for 1 min between each means of connection to the supply mains.

E 2 This test can be combined with that of 16.3.

ring this test, no breakdown shall occur.

3 Appliances intended to be permanently connected to fixed wiring shall be provided W

cord anchorage and a set of terminals allowing the connectiaonyof a flexible cord;
a fitted supply cord;
a set of supply leads accommodated in a suitable compartment;

a set of terminals allowing the connection of cables_of fixed wiring having the nominal cro
sectional areas specified in 26.6;

a set of terminals and cable entries, conduitsentries, knock-outs or glands, which allow
connection of the appropriate types of cablé.or conduit.

bliances intended to be permanently connected to fixed wiring that are provided with:

a set of terminals allowing the connection of cables of fixed wiring having the nominal cro
sectional areas specified in 26.6;or

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow
connection of the appropriate types of cable or conduit

Il allow the connection of the supply conductors after the appliance has been fixed to
port.

fixed appliance is constructed so that parts can be removed to facilitate easy installati
requirement’is considered to be met if it is possible to connect the fixed wiring with

to be-constructed for ease of reassembly without risk of incorrect assembly or damageg
wiring or terminals.

or

ith

the

ts
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rts
to

Compliance is checked by inspection and, if necessary, by making the appropriate connections.

25.4 For appliances intended to be permanently connected to the fixed wiring and having a
rated current not exceeding 16 A, cable and conduit entries shall be suitable for cables or
conduits having a maximum overall dimension shown in Table 10.
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Table 108 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
including earthing
conductors mm

Cable Conduit @
2 13,0 16,0 (23,0)
3 14,0 16,0 (23,0)
4 14,5 20,0 (23,0)
5 +5;5 26,6296}

2 The dimensions in parentheses are for use in USA and Canada.

Conduit entries, cable entries and knock-outs shall be constructed or located) 'so that
intjoduction of the conduit or cable does not reduce clearances or creepage distances be
the values specified in Clause 29.

Co

25

Ty

mpliance is checked by inspection and by measurement.

5 Supply cords shall be assembled to the appliance by one(of the following methods:

type X attachment;
type Y attachment;
type Z attachment, if allowed in the relevant part\2.

pe X attachments, other than those having a.specially prepared cord, shall not be used

flafl twin tinsel cords.

Fo

pel

by
Co
25
Co

25
typ

multi-phase appliances that are supplied with a supply cord and that are intended to

a type Y attachment.

mpliance is checked by inspection.

6 Plugs shall not befitted with more than one flexible cord.
mpliance is checked by inspection.

7 Supply’cords for appliances other than class lll appliances shall be one of the follow,
es:

Rubber sheathed

the
ow

for

be

manently connected to the fixed wiring, the supply cord shall be assembled to the appliance

ng

Their nronerties—shall ha at laast thosa of ordinarvy touah rubbhar chgathad cords (od
—HHeH—proepertes—shaH—beat+—tedsSt+—tHhosSe—o+—oraihad o A—HR-Be—ShReatiea—coras—{6€

de

designation 60245 IEC 53).

These supply cords shall not be used on appliances intended to be used outdoors or when

they are liable to be exposed to significant amounts of ultraviolet radiation.
Polychloroprene sheathed

Their properties shall be at least those of ordinary polychloroprene sheathed cords (code

designation 60245 IEC 57).

These supply cords may be connected to appliances intended to be used in |
temperature applications.

Polyvinyl chloride sheathed

ow
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These supply cords shall not be used if they are likely to touch metal parts having a
temperature rise exceeding 75 K during the test of Clause 11. Their properties shall be at

least those of:

e light polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for appliances

having a mass not exceeding 3 kg;

e ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53), for other

appliances.
Heat resistant polyvinyl chloride sheathed

These supply cords shall not be used for type X attachment other than specially prepar

cords. Their properties shall be at least those of:

e heat-resistant light polyvinyl chloride sheathed cord (code designation 60227/JEC §
for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinyl chloride sheathed cord (code designation 60227\IEC 57),
other appliances.

Halogen-free, low smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:

e light duty halogen-free low smoke flexible cable (code desigmation 62821 IEC 101
circular cable and code designation 62821 IEC 101f for flat.cable);

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 |IEC 1
for circular cable and code designation 62821 IEC,102f for flat cable).

pply cords for class Ill appliances shall be adequately insulated.

mpliance is checked by inspection, by measurement, and for class Ill appliances f
tain live parts, by the following test.

oltage of 500 V is applied for 2 min bétween the conductor and metal foil wrapped arot
insulation, the insulation being at the temperature measured during the test of Clause
bre shall be no breakdown during this test.

8 Conductors of supply cords shall have a nominal cross-sectional area not less than t
wn in Table 11.

ed
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Table 109 — Minimum cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional area
A mm?2
<0,2 Tinsel cord @
>0,2 and <2,5 0,5a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)°
>T0 and <16 1,56 (1,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE For supply cords supplied with multi-phase appliances, the nominal’cross-
sectional area of the conductors is based on the maximum cross-sectional area of the
conductors per phase at the supply cord connection to the appliance,teiminals.
@8 These cords may only be used if their nominal length does,“not exceed 2 m
between the point where the cord enters the appliance and the entry to the plug.
b Cords having the cross-sectional areas indicated in the parentheses may be used
for portable appliances if their length does not exceedv2 m.

Compliance is checked by measurement.
25)9 Supply cords shall not be in contact with"sharp points or edges of the appliance.
Compliance is checked by inspection.

25)10 The supply cord of class |.appliances shall have a green/yellow core that is connected
to the earthing terminal of the“appliance and for appliances not intended for permangnt
comnection to the fixed wiringto the earthing contact of the plug.

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be |blue.

WHere additionakneutral conductors are provided in the supply cord:

— |other colours may be used for these additional neutral conductors;

— |all of the neutral conductors and line conductors shall be identified by marking using the
alphanumeric notation specified in IEC 60445;

— 1he supply cord shall be fitted to the appliance.

Compliance is checked by inspection.

25.11 Conductors of supply cords shall not be consolidated by soldering where they are
subjected to contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be damaged when moulding the cord to part
of the enclosure.
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Compliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supply
cord can be introduced without risk of damage. If it is not evident from the construction of the
appliance that the supply cord can be introduced without risk of damage, a non-detachable
lining or non-detachable bushing shall be provided that complies with 29.3 for
supplementary insulation. If the supply cord is unsheathed, a similar additional bushing or
lining is required, unless the appliance is a class 0 appliance or a class lll appliance that
does not contain live parts.

Compliance is checked by inspection.

25)14 Appliances provided with a supply cord and that are moved while in operation{shall|be
cor‘rstructed so that the supply cord is adequately protected against excessive flexing wherg it
enfers the appliance.

This requirement does not apply to appliances with automatic cord reels that comply with the
requirement and test of 22.16.

Compliance is checked by the following test that is carried outcen) an apparatus having|an
osg¢illating member as shown in Figure 8.

The part of the appliance that includes the inlet opening is\fixed to the oscillating member|so
thdt, when the supply cord is at the middle of its travel, the axis of the cord where it enters the
cond guard or inlet is vertical and passes through the‘axis of oscillation. The major axis of the
section of flat cords shall be parallel to the axis of.@sgillation.

The cord is loaded so that the force applied is:

— |10 N, for cords having a nominal cross=sectional area exceeding 0,75 mm?Z;

— |5 N, for other cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where fhe
cofnd or cord guard enters the appliance, is adjusted so that when the oscillating member moves
over its full range, the cord and load make the minimum lateral movement.

The oscillating membetr.is moved through an angle of 90° (45° on either side of the vertichl),
thd number of flexings-for type Z attachments being 20 000 and for other attachments 10 0pO.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

The cord an@(its associated parts are turned through an angle of 90° after half the number of
flexings, unless a flat cord is fitted.

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the apptiance. Curremnt s ot passed through the earthinmg conductor or furnctionatearttiing
conductor.

The test shall not result in:

— a short circuit between the conductors, such that the current exceeds a value equal to twice
the rated current of the appliance;

— a breakage of more than 10 % of the strands of any conductor;

— separation of the conductor from its terminal;

— loosening of any cord guard;

— damage to the cord or cord guard which could impair compliance with this standard;

— broken strands piercing the insulation and becoming accessible.
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For temperature-sensing probes, the total number of flexings is 5 000. Probes with circular-
section cords are turned through 90° after 2 500 flexings.

25.15 Appliances provided with a supply cord, and appliances intended to be permanently
connected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchorage
shall relieve conductors from strain, including twisting, at the terminals and protect the
insulation of the conductors from abrasion.

It shall not be possible to push the cord into the appliance to such an extent that the cord or
internal parts of the appliance could be damaged.

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

A
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specified. The test is carried out 25 times.

Th
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Du
ter

than 2 mm.

25

100 N, for fixed appliances regardless of the mass of the appliance;
the value as shown in Table 12, for other appliances.
b cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the fo

b cord, unless on an automatic cord reel, is then subjécted to a torque that is applied

Table 110 — Pull force\and torque

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1 and <4 60 0,25
>4 100 0,35

ring the tests, the cord“shall not be damaged and shall show no appreciable strain at
minals. The pull force.is reapplied and the cord shall not be longitudinally displaced by m

16 Cord anthorages for type X attachments shall be constructed and located so that:

replacement of the cord is easily possible;

it is\clear how the relief from strain and the prevention of twisting are obtained;

hark is made on the cord at a distance of approximately 20 mm from the cord_@nchoragg or
other suitable point. The mark is made while the cord is subjected to a pull force-of:

rce

as

se as possible to the appliance. The torque is specified)in Table 12 and is applied for 1 min.

fhe
bre

cord is specially prepared;

thpy are suitable faor the different types of s;;ppjy_mnd_th_aLm_a_)Lb_e_chn_e_Qted,_Lmless_

he

the cord cannot touch the clamping screws of the cord anchorage if these screws are
accessible, unless they are separated from accessible metal parts by supplementary

insulation;

the cord is not clamped by a metal screw which bears directly on the cord;

at least one part of the cord anchorage is securely fixed to the appliance, unless it is part

of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressure is
applied by means of nuts engaging with studs that are securely attached to the appliance,

even if the clamping member can be removed from the studs;
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e one of the clamping members is fixed to the appliance or the surface of the appliance is
of insulating material and shaped so that it is obvious that this surface is one of the
clamping members;

NOTE 1 If the pressure on the clamping members is applied by means of one or more screws engaging with separate
nuts or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have one
part securely fixed to the appliance.

screws which have to be operated when replacing the cord do not fix any other component.
However, this does not apply if:

o afterremoval of the screws, or if the component is incorrectly repositioned, the appliance

lo H i H | 1 + Lot
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e the parts intended to be fastened by them cannot be removed without the aid ofla tpol
during the replacement of the cord;

— |if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— |for class 0 appliances, class 0l appliances and class | appliances, they.are of insulatjng
material or are provided with an insulating lining, unless failure of the insulation of the cprd
does not make accessible metal parts live;

— |for class Il appliances, they are of insulating material or, if of metalthey are insulated from
accessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unacceptable constructions of cord ancherages are shown in Figure 9.

"Ll

Compliance is checked by inspection and by the test of 25:16/under the following condition

The tests are carried out with the lightest permissible type of cord of the smallest cross-sectional
arda specified in Table 13 and then with the next-heavier type cord having the largest crojss-
segtional area specified. However, if the appliancetis fitted with a specially prepared cord, the
testt is carried out with this cord.

The conductors are placed in the terminals-and any terminal screws tightened just sufficiegtly
to prevent the conductors from easily changing their position. The clamping screws of the cprd
ang¢horage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material -bearing directly on the cord are fastened with two-thirds of the
torfjue specified in column |~of-Table 14, the length of the slot in the screw head being taken|as
thd nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in the terminals.
2517 For type-Y attachment and type Z attachment, cord anchorages shall be adequate.

Compliance’is checked by the test of 25.15 with the cord supplied with the appliance.

25]18.'Cord anchorages shall be arranged so that they are only accessible with the aid of a tpol
or shall be constructed so that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

25.19 For type X attachment, glands shall not be used as cord anchorages in portable
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shall
be insulated from accessible metal parts by basic insulation for class 0 appliances, class
0l appliances and class | appliances, and by supplementary insulation for class Il
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appliances. This insulation may be provided by the sheath of the supply cord or by other
means.

Compliance is checked by inspection and by the relevant tests.

25.21 The space for the connection of supply cords having type X attachment, or for the
connection of fixed wiring, shall be constructed:

— so that it is possible to check that the supply conductors are correctly positioned and
connected before fitting any cover;

— |so that any cover can be fitted without risk of damage to the conductors or their insulation;

— |for portable appliances, so that the uninsulated end of a conductor, should it become ffee
from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by inspection after fitting cables or flexible cords having the largest
crgss-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test unless they are provided
with pillar terminals and the supply cord is clamped within 30 mm of them. The cord anchorgge
maly be used to provide the clamping.

The clamping screws or nuts are loosened in turn. A force of 2-N is applied to the conductol in
any direction at a position adjacent to the terminal. The uninsulated end of the conductor shall
nol come into contact with accessible metal parts.

2522 Appliance inlets shall:

— |be located or enclosed so that live parts are not accessible during insertion or remova| of
the connector. This requirement is nat;applicable to appliance inlets complying with
IEC 60320-1;

— |be located so that the connector can‘be inserted without difficulty;

— |be located so that, after insertion of the connector, the appliance is not supported by the
connector when it is placed iniany position of normal use on a flat surface;

— |not be an appliance inlet.for cold conditions if the temperature rise of external metal p3rts
of the appliance exceeds 75 K during the test of Clause 11, unless the flexible cord of the
cord set is unlikely {o'touch such metal parts in normal use.

Compliance is checked by inspection.

25]23 Interconnection cords shall comply with the requirements for the supply cord, except
that:

— |the(cross-sectional area of the conductors of the interconnection cord is determined|on
thé basis of the maximum current carried by the conductor during the test of Clause 10 and
not by the rated current of the appifance. g measured current in the mterconnection
cord is greater than the rated current but does not exceed the rated current by more than
the current deviation in Table 2, the cross-sectional area of the conductors in the
interconnection cord do not need to be greater than the cross-sectional area of the
conductors in the supply cord;

— the thickness of the insulation of the conductor may be reduced if the voltage of the
conductor is less than the rated voltage;

— for class lll construction, interconnection cords of a class | appliance or class Ii
appliance, the cross-sectional areas of the conductors need not comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded during
the tests of Clause 11 and Clause 19, respectively.

Compliance is checked by inspection, by measurement and, if necessary, by tests, such as the
electric strength test of 16.3.
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25.24 Interconnection cords shall not be detachable without the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection and if necessary by appropriate tests.

25.25 The dimensions of pins of appliances that are inserted into socket-outlets shall be
compatible with the dimensions of the relevant socket-outlet. Dimensions of the pins and
engagement face are to be in accordance with the dimensions of the relevant plug listed in
IEC TR 60083.

Compliance is checked by measurement.

26| Terminals for external conductors

26)1 Appliances shall be provided with terminals or equally effective deviegs; such as mple
tabls of flat quick-connect terminations in accordance with IEC 61210, scréw,type terminalg in
acg¢ordance with IEC 60998-2-1, screwless terminals in accordance with IEC 60998-2-2 and
clamping units in accordance with IEC 60999-1:1999, for the connection of external conductaqrs.
The terminals of a component such as a switch may also be used.as terminals for exterpal
conductors as long as they comply with the requirements of this clause.

—

The terminals, other than terminals in class lll appliances.that do not contain live parts, sil\all
only be accessible after the removal of a non-detachablé cover. However, earthing terminjals
angl functional earthing terminals may be accessible-if a tool is required to make the
comnections and means are provided to clamp the wire'independently from its connection.

Compliance is checked by inspection and by mahual test.

26J2 Appliances having type X attachment, except those having a specially prepared card,
and appliances for the connection of cables of fixed wiring shall be provided with terminalg in
which the connections are made by'means of screws, nuts or similar devices, unless fhe
comnections are soldered.

The screws and nuts shall ngi)be used to fix any other component except that they may also
clamp internal conductors(if these are arranged so that they are unlikely to be displaced when
fitting the supply conductars.

nof placed upontthe soldering alone to maintain it in position. However, soldering alone may|be
used if barriefs are provided so that neither clearances nor creepage distances between ljve
parts and (other metal parts can be reduced below the values specified for supplementary
indulation:if the conductor becomes free at the soldered joint.

If 1oldered connections are used, the conductor shall be positioned or fixed so that reliancg is

Compliance is checked by inspection and by measurement

26.3 Terminals for type X attachment and those for the connection of cables of fixed wiring
shall be constructed so that they clamp the conductor between metal surfaces with sufficient
contact pressure but without causing damage to the conductor.

The terminals shall be fixed so that when the clamping means is tightened or loosened:

— the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that there is no appreciable movement
or if they are not subject to torsion in normal use and they are locked by a self-hardening
resin;

— internal wiring is not subjected to stress;
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neither clearances nor creepage distances are reduced below the values specif
in Clause 29.

ied

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,
the torque applied being equal to two-thirds of the torque specified.

After the test, the conductors shall show no deep or sharp indentations.

26.4 Terminals for type X attachment, except type X attachments having a specially
prepared cord, and terminals for the connection of cables of fixed wiring, shall not require

sp
us
int
sp

Th

cial preparation of the conductor such as by soldering of the sirands of the conducior,
of cable lugs, eyelets or similar devices. Reshaping of the conductor before its introduet
the terminal or twisting a stranded conductor to consolidate the end is not canside
cial preparation.

b terminals shall be constructed or placed so that the conductor cannot|slip out wh

clamping screws or nuts are tightened.

Co

26

co

Co

A §
crg

mpliance is checked by inspection of the terminals and conductors,dfter the test of 26.3.

5 Terminals for type X attachment shall be located or shielded so that if a wire 9

strInded conductor escapes when the conductors are fitted, jthere is no risk of accidern

nection to other parts that could result in a hazard.
mpliance is checked by inspection and by the following test.

mm length of insulation is removed from the.end of a flexible conductor having a nomi
ss-sectional area as specified in Table 114:0One wire of the stranded conductor is left f]

andl the other wires are fully inserted and clamped in the terminal. The free wire is bent, with

tea
ba

Th
co
suj

26
alld
Ho

ring the insulation back, in every possiblé direction but without making sharp bends arog
riers.

bre shall be no contact between live parts and accessible metal parts and, for clas:

bplementary insulation .ofly.

w the connection-eficonductors having the nominal cross-sectional areas shown in Table
wever, if a specially prepared cord is used, the terminals need only be suitable for

comnection of that.cord.

Table 111 — Nominal cross-sectional area of conductors

he
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red

en

f a
tal

nal
ree
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nd

5 11

nstructions, between live parts and metal parts separated from accessible metal parts| by

6 Terminals for type ‘X attachment and for the connection of cables of fixed wiring shall

13.
the

Rated current of appliance Nominal cross-sectional area
A mm<
Flexible cords Cable for fixed wiring

<3 0,5 and 0,75 1 to 2,5
>3and <6 0,75 and 1 1 to 2,6
>6and <10 1 and 1,5 1 to 2,6
>10 and <16 1,5 and 2,5 1,5 to 4
> 16 and < 25 2,5 and 4 2,5 to 6
> 25 and = 32 4 and 6 4 to 10
> 32 and <50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25
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Compliance is checked by inspection, by measurement and by fitting cables or cords of the
smallest and largest cross-sectional areas specified.

26.7 Terminals for type X attachment, other than those in class Ill appliances that do not
contain live parts, shall be accessible after removal of a cover or part of the enclosure.

Compliance is checked by inspection.

26.8 Terminals for the connection of fixed wiring, including the earthing terminal, shall be
located close to each other

Compliance is checked by inspection.

26)9 Terminals of the pillar type shall be constructed and located so that~the end of a
conductor introduced into the hole is visible, or can pass beyond the threaded hole fof a
disfance equal to half the nominal diameter of the screw but at least 2,5 mm"

Compliance is checked by inspection and by measurement.

26)10 Terminals with screw clamping and screwless terminals:shall not be used for the
comnection of the conductors of flat twin tinsel cords unless the-ends of the conductors are fitted
with means suitable for use with screw terminals.

Compliance is checked by inspection and by applyingsa pull of 5 N to the connection.

After the test, the connection shall show no damage that could impair compliance with this
standard.

2611 For appliances having type Y attachment or type Z attachment, soldered, weldgd,
crimped or similar connections may berused for the connection of external conductors. For
class Il appliances, the conductor shall be positioned or fixed so that reliance is not plaged
upon the soldering, crimping or welding alone to maintain the conductor in position. Howeyer,
thgse methods may be used along if barriers are provided so that clearances and creepdge
digtances between live partsiand other metal parts cannot be reduced below the valjes
specified for supplementary' insulation, if the conductor becomes free at the soldered| or
we|ded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.

27| Provision for earthing

271 ,Accessible metal parts, including metal parts behind a decorative cover that does hot
withstand the test of 21.1, of class 0l appliances and class | appliances that may become
live in the event of a failure of basic insulation, shall be permanenily and reliably connected
to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
protective earthing.

NOTE 101 For class | appliances, one pole of the output of power supply of microwave generator(s), if any, is
earthed for functional purposes.

Safety extra-low voltage circuits shall not be earthed unless they are protective extra-low
voltage circuits.
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Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured against
accidental loosening.

Terminals for the connection of external equipotential bonding conductors shall allow the
connection of conductors having nominal cross-sectional areas of 2,5 mmZ2 to 6 mm?2 and shall
not be used to provide earthing continuity between different parts of the appliance. It shall not
be possible to loosen the conductors without the aid of a tool.

NOTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bon
confductors.

ng

Compliance is checked by inspection and by manual test.

27)3 If a detachable part having an earth connection is plugged into another part of the
appliance, the earth connection shall be made before the current-carrying-connections are
established. The current-carrying connections shall be separated beforethe earth connectjon
when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of fhe
co:rductors between the cord anchorage and the terminals,sshall be such that the currgnt-
canrying conductors become taut before the earthing conductor’if the cord slips out of the cprd
ang¢horage.

Compliance is checked by inspection and by manuaf test.

2714 All parts of the earthing terminal intended-\for the connection of external conductors shall
be|such that there is no risk of corrosion resulting from contact between these parts and fhe
copper of the earthing conductor or any otlier metal in contact with these parts.

Pafts providing earthing continuity, other than parts of a metal frame or enclosure, shall bg of
mettal having adequate resistance to corrosion, unless they are parts of copper or copper allpys
containing at least 58 % copper for'parts that are processed by cold forming, and at least 50 %
copper for other parts, or unteéss they are parts of stainless steel containing at least 13 %
chijome. If these parts arecof\steel, they shall be provided with an electroplated coating havjng
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

—

Pafts of coated or‘uncoated steel that are only intended to provide or to transmit contact
prgssure shall be adequately protected against rusting.

NOTE 1 Examples of parts providing earthing continuity and parts that are only intended to provide or to trangmit
confact pressure are shown in Figure 10.

NOTE(2 ,Parts subjected to a treatment such as chromate conversion coating are in general not considered tq be
adejguately protected against corrosion, but they can be used to provide or to transmit contact pressure.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium or aluminium
alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact between
copper and aluminium or its alloys.

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
ISO 1463.
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27.5 The connection between the earthing terminal or earthing contact and earthed metal

pa

rts shall have low resistance.

If the clearances of basic insulation in a protective extra-low voltage circuit are based on
the rated voltage of the appliance, this requirement does not apply to connections providing

ea

rthing continuity in the protective extra-low voltage circuit.

Compliance is checked by the following test.

27
CcO
ap
co

Compliance is checked by inspection and by the relevant tests.

28| Screws and connections

28
co

strésses occurring in normal use.

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as Z
Bluminium. If they are of.idsulating material, they shall have a nominal diameter of at IeEast
3 mm and they shall not{ be used for any electrical connections or connections provid

or

ea

Sc

SC

Screws shall not be of insulating material if their replacement by a metal screw could imq

rent and this voltage drop shall not exceed 0,1 Q. The resistance of the, supply cord is
incfuded in the resistance calculation.

:Einuity in hand-held appliances. They may be used to provide earthing continuity in ot

plies with 27.5 for each circuit.

1 Fixings, the failure of which may\impair compliance with this standard, electri
mnections and connections providings earthing continuity shall withstand the mechani

fthing continuity.

new into metal

not

6 The printed conductors of printed circuit boards shall notdbe’used to provide earthjng

her

liances if at least two tracks are used with independent saldering points and the appliance

cal
cal

inc

ng

ews used for glectrical connections or for connections providing earthing continuity shall

air
en
ce

supplementary insulation or reinforced insulation. Screws that may be removed wik
refdlacing a supply cord having a type X attachment or when undertaking user maintenar
sh . : o . . .
insulation.

Compliance is checked by inspection and by the following test.

Screws and nuts are tested if they are:

used for electrical connections;

used for connections providing earthing continuity, unless at least two screws or nuts are

used;
likely to be tightened:
e during user maintenance;

o when replacing a supply cord having a type X attachment,;
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e during installation.

The screws or nuts are tightened and loosened without jerking:

10 times for screws in engagement with a thread of insulating material;

5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.

Wt
are

Th
tor

Co
ho

Co

Co

yue as shown in Table 14.

e when tightened.

umn Il is applicable for:

other metal screws and for nuts;

screws of insulating material:

diameter;

dimension exceeding the overall thread diameter;

overall thread diameter.

umn |1l is applicable for other screws of insulating material.

Table 112 ~ Torque for testing screws and nuts

erl resring terminal Screws and nuts, a caole Or flfexible cord of the largest CT0SS-5ecCtio
a specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

b test is carried out by means of a suitable screwdriver, spanner or key and by\applyin

umn | is applicable for metal screws without heads if the screw does nét protrude from

e having a hexagonal head with the dimension across flats exceeding the overall thre

e with a cylindrical head and a socket for{a key, the socket having a cross-cor

e with a head having a slot or cross<Slots, the length of which exceeds 1,5 times

nal

the

ad

ner

the

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm
1 1 1

<28 0,2 0,4 0,4
32,8 and <3,0 0,25 0,5 0,5
>3,0 and <32 0,3 0,6 0,5
>3,2 and <3,6 0,4 0,8 0,6
>36 and <4,1 0,7 1,2 0,6
>4,1 and <4,7 0,8 1,8 0,9
>4,7 and <53 0,8 2,0 1,0
> 53 - 2,5 1,25

No damage impairing the further use of the fixings or connections shall occur.

28.2 Electrical connections and connections providing earthing continuity shall be constructed
so that contact pressure is not transmitted through non-ceramic insulating material that is liable
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to shrink or to distort unless there is sufficient resiliency in the metallic parts to compensate for

an

y possible shrinkage or distortion of the insulating material.

This requirement does not apply to electrical connections in circuits of appliances for which:

30.2.2 is applicable and that carry a current not exceeding 0,5 A;
30.2.3 is applicable and that carry a current not exceeding 0,2 A.

Compliance is checked by inspection.

28[3 Space-threaded (sheet metal) screws shall only be used for electrical connections ifithey
clamp the parts together.

Th

Ccu

ead-cutting (self-tapping) screws and thread rolling screws shall only be usedfor electr

co;lltnections if they generate a full form standard machine screw thread. Hewever, thre
ing (self-tapping) screws shall not be used if they are likely to be operated“by the usef or

installer.

Th
ea

A

—

ead-cutting, thread rolling and space-threaded screws may be used.in connections provid
fithing continuity provided it is not necessary to disturb the connection:

in normal use;

during user maintenance;

when replacing a supply cord having a type X attachment; or

during installation.

east two screws shall be used for each connection providing earthing continuity, unless

screw forms a thread having a length of at leasthalf the diameter of the screw.

Compliance is checked by inspection.

28
ap
an
co
be

4 Screws and nuts that make a mechanical connection between different parts of
}Iiance shall be secured against'loosening by means such as spring washers, lock wash

nections providing earthing continuity. Sealing compound that softens on heating may 4

torgion in normal use:

Th

for|the conneeation or if an alternative earthing circuit is provided.

Ri
se
ha
if t

Vets used for electrical connections or for connections providing earthing continuity shall

g¢ured-against loosening if these connections are subject to torsion in normal use. A ri
ing”a non-circular shank or an appropriate notch may be used to secure against loosen

cal
nd-

ing

he

crown type locks as part-of the screw head, if they also make electrical connections| or

used to provide security against loosening but only for screw connections not subjec{ to

s requirement does not apply to screws in the earthing circuit if at least two screws are uged

be
vet

Ing

hese connections are subject to torsion in normal use.

NOTE This requirement does not imply that more than one rivet is necessary for providing earthing continuity.

Compliance is checked by inspection and by manual test.

29 Clearances, creepage distances and solid insulation

Appliances shall be constructed so that the clearances, creepage distances and solid
insulation are adequate to withstand the electrical stresses to which the appliance is liable to

be

subjected.
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Compliance is checked by the requirements and tests of 29.1 to 29.3 that are carried out
separately.

If coatings are used on printed circuit boards to protect the microenvironment (type 1 protection)
or to provide basic insulation (type 2 protection), normative Annex J applies. The
microenvironment is pollution degree 1 under type 1 protection. For type 2 protection, the
spacing between the conductors before the protection is applied shall not be less than the
values as specified in Table 1 of IEC 60664-3:2016. These values apply to functional
insulation, basic insulation, supplementary insulation as well as reinforced insulation.

NOTE The requirements and tests are based on TEC 60664-1:2007 from which further information can be obtaijed.

29)1 Clearances shall not be less than the values specified in Table 16, taking into’account
the rated impulse voltage for the overvoltage categories of Table 15, unlessy fof bapic
ingulation and functional insulation, they comply with the impulse voltage test.60f Clause [14.

For appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table|16
shall be increased according to the altitude correction factor in Table A.2-0f IEC 60664-1:20D7.

If the construction is such that the distances could be affected by any.of the following:

— |distortion;

— |movement of parts;

— |assembly of parts;

— |wear of basic insulation;

— |wear of functional insulation,

the impulse voltage test is not applicable and\the clearances for rated impulse voltages of
1 500 V and above specified in Table 16 aredncreased by 0,5 mm.

The impulse voltage test is not applicable:

— |when the microenvironment is(pollution degree 3; or
— |for basic insulation of class 0 appliances and class 0l appliances; or
— |to appliances intended.for use at altitudes exceeding 2 000 m.

Appliances are in overvoltage category Il.

NOTE 1 Informative Ahnex K gives information regarding overvoltage categories.

Table 113 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\Y \Y
Overvoltage category

<50 330 500 800
> 50 and = 150 800 1500 2 500
> 150 and =< 300 1500 2 500 4 000

NOTE The values are based on the assumption that the appliance will not generate higher overvoltages than
those specified. If higher overvoltages are generated, the clearances have to be increased accordingly.

2  For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage.
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Table 114 — Minimum clearances

Co

Pa
mo

Af
su

Th
co

NO

NO

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
2 500 1,5
4 000 3,0
6 000 5,5
8 000 8,0
10 000 11,0

NOTE |If the rated impulse voltage is not specified in the table, clearances for
intermediate values of Table 16 can be determined by interpolation.

2 The distances specified apply only to clearances in air.

b The smaller clearances specified in IEC 60664-1:2007 have not been adopted for
practical reasons, such as mass-production tolerances.

¢ This value is increased to 0,8 mm for pollution degree 3.

d  For tracks of printed circuit boards, this value is réduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

mpliance is checked by inspection and by measurement.

rts, such as hexagonal nuts that can be‘tightened to different positions during assembly, &
vable parts are placed in the most unfavourable position.

orce is applied to bare condugctors, other than those of heating elements, and accessi
rfaces to try to reduce clearances when making the measurement. The force is:

2 N, for bare conductors)

30 N, for accessible.surfaces.

b force is applied by means of test probe B of IEC 61032. Apertures are assumed to
ered by a piece of flat metal.

[E 2 Theway in which clearances are measured is specified in IEC 60664-1:2007.

[E3,“Fhe procedure for assessing clearances is given in informative Annex L.

nd

ble

be

29.

T.T The clearances of basic insulation shall be sufficient to withstand the overvoliages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

The clearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 mm
if the microenvironment is pollution degree 1.

Lacquered conductors of windings are considered to be bare conductors.

Compliance is checked by measurement.

29.1.2 Clearances of supplementary insulation shall be not less than those specified in
Table 16.
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Compliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall be not less than those specified in
Table 16, using the next higher step for rated impulse voltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermediate
conductive part between the basic insulation and supplementary insulation, clearances
are measured between live parts and the accessible surface, and the insulation system is
treated as reinforced insulation as shown in Figure 11.

29)1.4 The clearances for functional insulation are the largest values determined from:

— |Table 16 based on the rated impulse voltage;

— |Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring‘péak voltgge
expected to occur across it, if the frequency of the steady-state voltage oryrecurring pgak
voltage does not exceed 30 kHz;

— [Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recufring peak voltgge
expected to occur across it, if the frequency of the steady-state voltage or recurring pg¢ak
voltage exceeds 30 kHz.

insfead unless the microenvironment is pollution degree 3 or(the construction is such that the

If the values of Table 16 are largest, the impulse voltage test'of ‘Clause 14 may be appItEed
distances could be affected by wear, by distortion, by movemegnt of the parts or during assembly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lag¢quered conductors of windings are considéered to be bare conductors. However, clearanges
at ¢rossover points are not measured.

The clearance between surfaces of PF€ heating elements may be reduced to 1 mm.
Compliance is checked by measureément and by a test if necessary.

2911.5 For appliances having higher working voltages than rated voltage, for example|on
the secondary side of a step-up transformer, or if there is a resonant voltage, the clearanges
for|basic insulation are-the largest values determined from:

— |Table 16 based on the rated impulse voltage;

— |Table F.7a,in*lEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expectedito occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage.does not exceed 30 kHz;

— |Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltgge

expected to occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage exceeds 30 kHz.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplementary
insulation shall be not less than those specified for basic insulation.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007, then the clearances of reinforced insulation shall be dimensioned as
specified in Table F.7a to withstand 160 % of the withstand voltage required for basic
insulation.
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If the clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2005,
then the clearances of reinforced insulation shall be twice the value required for basic
insulation.

If the secondary winding of a step-down transformer is earthed, or if there is an earthed screen
between the primary and secondary windings, clearances of basic insulation on the
secondary side shall be not less than those specified in Table 16, using the next lower step for
rated impulse voltage as a reference.

For circuits supplied with a voltage lower than rated voltage, for example on the secondary
side of a transformer, clearances of functional insulation are based on the working voltage,
whjch is used as the rated voltage in Table 15.

Compliance is checked by measurement.

29)2 Appliances shall be constructed so that creepage distances are ndt leéss than thgse
appropriate for the working voltage, taking into account the material group-and the pollutjon
degree.

NOTE 1 The working voltage for parts connected to the neutral is the same as-for)parts connected to the line pnd
this|is the working voltage for basic insulation.

Pollution degree 2 applies unless:

"
—_

— |precautions have been taken to protect the insulation, in which case pollution degre
applies;

— |the insulation is subjected to conductive pollution,’in which case pollution degree 3 applies.
NOTE 2 An explanation of pollution degree is given in igformative Annex M.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distances are measured is specified in IEC 60664-1:2007.

Parts such as hexagonal nuts that-can be tightened to different positions during assembly, gnd
molvable parts are placed in the-most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
suffaces to try to reduce creepage distances when making the measurement. The force ig:

— |2 N, for bare conductors;
— |30 N, for,accessible surfaces.

The forcelis-applied by means of test probe B of IEC 61032.

The“relationship between the material group and the comparative tracking index (CTI) values,
as given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

— material group |: 600 <CTI;
— material group II: 400 < CTI < 600;
— material group llla: 175 < CTl <400;

— material group lllb: 100 < CTl < 175.
These CTI values are obtained in accordance with [EC 60112:2003 including
IEC 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown, a

proof tracking index (PTI) test in accordance with normative Annex N is carried out at the CTI
values specified, in order to establish the material group.

NOTE 4 The procedure for assessing creepage distances is given in informative Annex L.
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In a double insulation system, the working voltage for both the basic insulation and
supplementary insulation is taken as the working voltage across the complete double
insulation system. It is not divided according to thickness and dielectric constants of the basic
insulation and supplementary insulation.

29.2.1 Creepage distances of basic insulation shall not be less than those specified in
Table 17. However, if the working voltage is periodic and has a frequency that exceeds 30 kHz,
the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005. These
values shall be used instead if they exceed the values in Table 17.

ar
arance, the corresponding creepage distance shall not be less than the minimum
ension specified for the clearance of Table 16.

cl

Ex:[ept for pollution degree 1, if the test of Clause 14 has been used to check a particl
di
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Table 115 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
\ mm
Pollution degree
1 2 3
Material group Material group
| 1 Ila/lllb | 1 a/lllb 2
s o0 0,18 0,6 0,89 1,2 1,9 1,7 1,9
125 0,28 0,75 1,05 1,5 1,9 21 2,4
250 0,56 1,25 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7,1 8,0
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 12)5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NQTE 1 Lacquered conductors of Windings are considered to be bare conductors, but creepage distances [for
bapic insulation in other than a double insulation construction need not be greater than the associated clearance
specified in Table 16 taking intdo account 29.1.1.
NQTE 2 For glass, cerami¢s and other inorganic insulating materials that do not track, creepage distances nged
nof be greater than the/associated clearance.
NQTE 3 Except for Circuits on the secondary side of an isolating transformer, the working voltage is considefed
to pe not less than-the rated voltage of the appliance.
NQTE 4 For_working voltages > 50 V and <630 V, if the voltage is not specified in the table, the values| of
cr¢epage distances can be found by interpolation.
a8 | Material group Illb is allowed if the working voltage does not exceed 50 V.

Compliance is checked by measurement.

29.2.2 Creepage distances of supplementary insulation shall be at least those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.

Compliance is checked by measurement.

29.2.3 Creepage distances of reinforced insulation shall be at least double those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.


https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

-132 - IEC 60335-2-25:2024 EXV © |IEC 2024

Compliance is checked by measurement.

29.2.4 Creepage distances of functional insulation shall be not less than those specified
in Table 18. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005.
These values shall be used instead if they exceed the values in Table 18.

The creepage distances may be reduced if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Table 116 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb 1 1 llla/lib|®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1,1 1,4 1,6 1,8
125 0,25 0,71 1,0 N4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ¢ 0,75 1,6 242 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <.8%200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>'8,000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0

NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need not be
greater than the associated clearance for working voltages less than 250 V and for pollution degrees 1 and 2.
However, the creepage distances between terminations are those specified in the table.

NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances need
not be greater than the associated clearance.

NOTE 3 For working voltages > 10 V and <630 V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the values
specified in Table F.4 of IEC 60664-1:2007 apply. For voltages less than 100 V, the values shall not be less

than those specified for 100 V.

Material group IlIb is allowed if the working voltage does not exceed 50 V.

The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V is

considered to be 400 V.

Compliance is checked by measurement.
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majterial and reinforced insulation of at least 3 layers.

29
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16.

3 Supplementary insulation and reinforced insulation shall have adequate thickne
nave a sufficient number of layers, to withstand the electrical stresses that can be_expec
ing the use of the appliance.

mpliance is checked:

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulation’ consists of more th
one separate layer, other than natural mica or similar flaky matetial, or

for insulation, other than single layer internal wiring insulatien, by an assessment of
thermal quality of the material combined with an electric strength test, in accordance W
29.3.3 and for accessible parts of reinforced insulation consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the material according to 29.3.3 combined W
an electric strength test in accordance with 236, for each single layer internal win
insulation touching each other, or

periodic voltage having a frequency that@xceeds 30 kHz.
3.1 The thickness of the insulationsshall be at least:

1 mm for supplementary insulation;

2 mm for reinforced insulation.

3.2 Each layer of material shall withstand the electric strength test of 16.3
bplementary insulation. Supplementary insulation shall consist of at least 2 layers

3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h g
iperature ,0of"\50 K in excess of the maximum temperature rise measured during the tes
use 19.(At-the end of the period, the insulation is subjected to the electric strength tes
3 at thesconditioning temperature and also after it has cooled down to room temperatur
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as specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to @ny

for
of

t a
of
of
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Ift

pentemperature rise of the insulation measured during the tests of Clause 19 does not exce

ed

the value specified in Table 3, the test of IEC 60068-2-2 s not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.
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Table 117 — Minimum thickness for accessible parts
of reinforced insulation consisting of a single layer

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
v mm

Overvoltage category

) n i

<50 0,01 0,04 0,1

50 and <150 0,1 0,3 0,6
150 and <300 0,3 0,6 1,2

NO
IEC
con

30
30
inc
or
the

Th

Co
1EQ

Th
detl

Ho

[E The values in Table 19 cover clearances through a possible hole in the insulation and align
60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance throughra possible hole is|
Sidered relevant because it is only stressed when the second electrode (human body) is present.

Resistance to heat and fire

uding connections, and parts of thermoplastic material proyiding supplementary insulat
reinforced insulation shall be sufficiently resistant to heat’if their deterioration could cat
appliance to fail to comply with this standard.

s requirement does not apply to:

the insulation or sheath of flexible cords ot:internal wiring;
those parts of coil formers that do not support or retain terminals in position;

parts of ceramic material.

mpliance is checked by subjecting the relevant part to the ball pressure test
[ 60695-10-2.

b test is carried out at(a,temperature of 40 °C + 2 °C plus the maximum temperature 1
ermined during the test of Clause 11, but it shall be at least:

75 °C + 2 °C, fok external parts;

125 °C + 2 °€,.for parts supporting live parts.

wever, forparts of thermoplastic material providing supplementary insulation or reinford

in
te
ris

ulation; the test is carried out at a temperature of 25 °C +2 °C plus the maxim
perature rise determined during the tests of Clause 19, if this is higher. The temperat

vith
not

1 External parts of non-metallic material, parts of insulating ‘material supporting live parts

on
se

of

ise

ed

um
lire

s.obtained during the tests of 19.4 and 19.5 are not taken into account provided that

the

tes

t 1s lerminaled by the operation of a non-self-resetting protective device and |

necessary to remove a cover or use a tool to reset it.

is

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.

30.

2 Parts of non-metallic material shall be resistant to ignition and spread of fire.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located within
3 mm of each other is unlikely to propagate flames that originate inside the appliance by
propagating flames from one insignificant part to another.
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

— for attended appliances, 30.2.2 is applicable;
— for unattended appliances, 30.2.3 is applicable.

Appliances for remote operation are considered to be appliances that are operated while
unattended and consequently they are subjected to the test of 30.2.3.

Fof appliances that allow a preselected start time, appliances with a keep-warm function and
appliances with remote operation, 30.2.3 is applicable. For other appliances, ‘30.2.2 is
applicable.

Fof parts of the appliance that are connected to the supply mains during the.charging peripd,
30)2.3 applies.

Fof the base material of printed circuit boards, compliance is checked-by the test of 30.2.4.

The tests are carried out on parts of non-metallic material that\bhave been removed from fhe
appliance. When the glow-wire test is carried out, the parts are)placed in the same orientatjon
as they would be in normal use.

NOTE 1 For parts that have been removed, it is the intention that\EC 60695-2-11:2014, 4.3.c) applies, which states
"remove the part under examination in its entirety and test it separately”.

These tests are not carried out on the insulation of wires.

NOTE 2 The selection and sequence of tests for(resistance to fire are shown in Figure O.2 to Figure 0.4 of
informative Annex O.

30J2.1 Parts of non-metallic material are subjected to the glow-wire test | of
IEC 60695-2-11:2014, which is carried out at 550 °C. However, the glow-wire test is not carrjed
oul on parts of material classified"as having a glow-wire flammability index (GWFI) accordling
to |[EC 60695-2-12 of at least&50 °C.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,7 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
prdferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire“test is also not carried out on parts of material classified at least HB40 accordjlng
to \EC 60695-11-10 provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.

Pa tb fUI VVI’II‘L:I’I tl’lc yl’UVV'VVI'IU' tcaf ballllUt LLIG balll‘cu’ uuf, ouuh as tILIUDU lllaulb' Uf \)Uft Ul fU my
material, shall meet the requirements specified in ISO 9772 for material classified HBF, the test
sample used for the classification being no thicker than the relevant part of the appliance.

30.2.2 For appliances that are operated while attended, parts of non-metallic material
supporting current-carrying connections, such as switch contacts and similar contacts in other
components and parts of non-metallic material within a distance of 3 mm of such connections
are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.
The test severity is:

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,
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— 650 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least:

— |750 °C, for connections which carry a current exceeding 0,5 A during normal operation,
— |650 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small pafts’ These p3rts
shall:

— |comprise material having a glow-wire flammability index (GWFI) of at least 750 °C,| or
650 °C as appropriate; or

— |comply with the needle-flame test (NFT) of normative Annex Eor
— |comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that fhe
test sample used for the classification was no thicker thanthe relevant part of the appliance.

If the glow-wire flammability index (GWEFI) is not available)for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the neargest
prdferred value specified in IEC 60695-2-12 that is’no’ thicker than the relevant part.

The glow-wire test of IEC 60695-2-11:2014 is’not applicable to:

— |hand-held appliances;
— |appliances that have to be kept switched on by hand or foot;
— |appliances that are continuously Toaded by hand;

— |parts supporting welded ~gonnections and parts within a distance of 3 mm of the¢se
connections;

— |parts supporting connections in low-power circuits described in 19.11.1 and parts withip a
distance of 3 mm gf.these connections;

— |soldered connections on printed circuit boards and parts within a distance of 3 mm of these
connections;

— |connections on small components on printed circuit boards, such as diodes, transistqrs,
resistofs,) inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE. \Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.

30.2.3 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and
30.2.3.2. However, the tests are not applicable to:

— parts supporting welded connections and parts within a distance of 3 mm of these
connections;

parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

soldered connections on printed circuit boards and parts within a distance of 3 mm of these
connections;

connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.
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NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.

30.2.3.1 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, that carry a current exceeding 0,2 A during normal
operation, and parts of non-metallic material, other than small parts, within a distance of 3 mm
of such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014 with a test
severity of 850 °C.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is [Shiefded—from thie —connectiom by —a different _material, the glow-wire test ] of
IEQ 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not dire¢tly
to the shielded material.

Hopever, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850.°C is not carrjed
oul on parts of material classified as having a glow-wire flammability index\(GWFI) of at lejast
850 °C according to IEC 60695-2-12.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,7 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
prdferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

30J2.3.2 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components and parts of nen-metallic material within a distanceg of
3 mm of such connections are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to thé\part in the vicinity of the connection.

The test severity is:

— |750 °C, for connections that carry a-current exceeding 0,2 A during normal operation;
— |650 °C, for other connections.

WHhere a non-metallic materialiis-within a distance of 3 mm of a current-carrying connection, put
is | shielded from the ,connection by a different material, the glow-wire test | of
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposéd shielding material with the shielded material in place and not dire¢tly
to the shielded material.

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is hot
caffried out on_parts of material fulfilling both or either of the following classifications:

— |a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;

0. /775 °C, for connections that carry a current exceeding 0,2 A during normal operatipn;

e 675 °C, for other connections.

— a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;
e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;
e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within

+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.
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The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or
675 °C as appropriate; or

comprise material having a glow-wire flammability index (GWFI) of at least 750 °C or 650 °C
as appropriate; or

comply with the needle-flame test (NFT) of normative Annex E; or
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onsequential needle-flame test (NFT) in accordance with normative Annex E is apptied to

nom-metallic parts that encroach within the envelope of a vertical cylinder having a diametef of
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mm and a height of 50 mm, placed above the centre of the connection zone and on tog of
non-metallic parts that are supporting current-carrying connections, ang\parts of npn-
tallic material within a distance of 3 mm of such connections if these parts.aré those:

that withstood the glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °Q or
650 °C as appropriate, but that during the test produce a flame that-gersists for longer than
2s;or

that comprised material having a glow-wire flammability index~<GWFI) of at least 750 °C| or
650 °C as appropriate; or

small parts, that comprised material having a glow-wire’flammability index (GWFI) of at
least 750 °C, or 650 °C as appropriate; or

small parts for which the needle-flame test (NFF)\of normative Annex E was applied; o

small parts for which a material classification of V-0 or V-1 was applied.
E An example of the placement of the vertical cylinder is shown in Figure 12.

vever, the consequential needle-flame*test is not carried out on non-metallic parts, including
all parts, within the cylinder that are\parts:

having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as approprigte;
or

comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used for the_tlassification was no thicker than the relevant part of the appliance;
or

shielded by a flame barrier that meets the needle-flame test (NFT) of normative Annex H or
that comprises.material classified as V-0 or V-1 according to IEC 60695-11-10 provided that
the test sample used for the classification was no thicker than the relevant part of the
appliancé.

pre shall be no battery in the area of the vertical cylinder used for the consequential needle
ne’ test, unless the battery is shielded by a barrier that meets the needle flame tes{ of

no

mative Annex E or that comprises material classified as V-0 or V-1 according| to

IEC 60695-11-10, provided that the test sample used for the classification was no thicker than

the

30.

relevant part of the appliance.

2.4 The base material of printed circuit boards is subjected to the needle-flame test (NFT)

of normative Annex E. The flame is applied to the edge of the board where the heat sink effect
is lowest when the board is positioned as in normal use.

NOTE The test can be carried out on a printed circuit board on which components are mounted. However, ignition
of a component is disregarded.

The needle-flame test (NFT) of normative Annex E is not carried out on:

printed circuit boards of low-power circuits described in 19.11.1;
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the printed circuit boards in:

e a metal enclosure that confines flames or burning droplets;

e hand-held appliances;

e appliances that have to be kept switched on by hand or foot;

e appliances that are continuously loaded by hand.

a base material classified as V-0 according to IEC 60695-11-10 or VTM-0 according

to

ISO 9773, provided that the test sample used for the classification was no thicker than the

printed circuit board.

31

Fe

shall be adequately protected against rusting.

Un
req

32

32

thdir operation in normal use.

Un
reg

Co

A
bo
ce

po

Mig
tha
Th
miq

Th

shall not_ éxeeed 50 W/m?Z.

NO

mpliance for microwave leakage is checked by the following test.

Resistance to rusting

rous parts, the rusting of which might cause the appliance to fail to comply with this'standg

ess otherwise specified in the relevant part 2, the appliance is deemed to comply with
uirement without testing.

Radiation, toxicity and similar hazards

1 Appliances shall not emit harmful radiation or present a toxic or similar hazard due

ess otherwise specified in the relevant part 2, the/appliance is deemed to comply with
uirement without testing.

pad of 275 g £ 15 g of potable water having a temperature of 20 °C = 2 °C, in a thin-v
osilicate glass vessel having an-inside diameter of approximately 85 mm, is placed on

the

to

fhe

all
fhe

tre of the shelf. The appliance(s supplied at rated voltage and operated with the microwave

er control at the highest setting.

rowave leakage is determined by measuring the microwave flux density using an instrum
t reaches 90 % of jts.steady reading in 2 s to 3 s when subjected to a stepped input sigr
p instrument antenna is moved over the external surface of the appliance to locate the high
rowave leakagde, particular attention being given to the door and its seals.

b microwave leakage at any point 50 mm or more from the external surface of the appliar

ent
al.
est

ice

E 101 If compliance with the test is in doubt due to a high water temperature, the test is repeated with a frlesh

load:

32.2 Appliances shall not present an optical radiation hazard due to their operation in normal
use.

This requirement does not apply to lamps and lamp systems that comply with 24.1.10.

Compliance is checked as follows with the appliance supplied at rated voltage.

Radiation assessment is performed at or recalculated to 200 mm distance or at the fixed use
distance indicated in the instructions for use, following the measurement procedure described
in [IEC 62471:2006.
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If a lamp or lamp system is intended to illuminate objects, it shall be assessed at the GLS
assessment distance which produces a luminance of 500 lux as described in IEC 62471:2006.

The appliance shall comply with the exempt group classification requirements of
IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ).

NOTE To avoid errors associated with low signal to noise ratio from spectroradiometers, handheld radiometers with
specialized detectors sensitive to either the actinic UV or UV-A region can be used for these measurements.

3

5{ \\ / C
4
i % i

IEC

Key
C Fircuit of Figure 4 of IEC 60990:2016

-

pccessible part
naccessible metal part
pasic insulation
supplementary insulation

double insulation

o o b~ W N

Feinforced insulation

-n

igure 1 — Circuit diagram for leakage current measurement at operating temperaturne
fof single-phase connection of class Il appliances and for parts of class Il constructipn
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001 [

I O IEC
Key

C F[ircuit of Figure 4 of IEC 60990:2016

NOTE Forclass 0l appliances and class | appliances, C can be replaced by/a low impedance ammeter responding

to the rated frequency of the appliance.

Fligure 2 — Circuit diagram for leakage current measurement at operating temperature
for single-phase connection of othérjthan class Il appliances
or parts of class Ikconstruction
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4 c
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1 | ) L
a\f b c
N @
z
PE
L, &
L, fo}
Ly
IEC
Key Connections and supplies
C | circuit of Figure 4 of IEC 60990:2016 L;, Loskss N supply voltage with neutral
1| accessible part PE\protective earth conductor
2 | inaccessible metal part Z |IT system neutral to earth high impedance
3 | basic insulation
4 | supplementary insulation
5 | double insulation
NOTE |If the test laboratory is supplied from a TN or TT distribution system, then Z will be zero. Consequently,
alwgys connecting "C" to theNneutral conductor will ensure reproducibility of the test result regardless of the typp of
distfibution system (TN,/T\or IT) used by the test laboratory and will cover the most onerous condition likely tg be
encpuntered during nermal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperatu:l‘e
for three-phase with neutral class Il appliances and for parts of class Il constructio
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y Connections and 'supplies
circuit of Figure 4 of IEC 60990:2016 L,, L,, Ly NNSupply voltage with neutral
accessible part PE protective earth conductor
basic insulation Z \IT"system neutral to earth high impedance

[E 1 For class 0l appliances and class’| appliances, C can be replaced by a low impedance amm
onding to the rated frequency of the appliance.

[E 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Conseque
hys connecting "C" to the neutral.conductor will ensure reproducibility of the test result regardless of the typ|
Fibution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely tdg
puntered during normal use of'the appliance.

igure 4 — Circuitdiagram for leakage current measurement at operating temperatur
r three-phase/with neutral appliances other than those of class Il or parts of class
construction

pter

tly,
e of
be
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IEC IEC

a) Example of a small part b) Example of a small part
O )"

c) Example of a part that is not a small part

IEC

Key
S purface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm_iyi"diameter respectively.

Figure 5 — Small part

° IEC

§ a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 W

D

A and B are points closest to the supply source where the maximum power delivered to external load does not excged
15 . These-are low-power points.

Poipts\A and B are separately short-circuited to C.

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, Z5 and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Dimensions in millimetres
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|
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IEC

Key
A insulating material
B spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

C loop
Figure 7 — Test finger nail
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Dimensions in millimetres

Key

@@ M m O O W »

pxis of oscillation
pscillating frame
counterweight

pample

pdjustable cdrrier plate
hdjustable bracket

oad

Figure 8 — Flexing test apparatus



https://iecnorm.com/api/?name=76baf3c87a0673200492a480dc651e81

IEC 60335-2-25:2024 EXV © |IEC 2024

ACCEPTABLE CONSTRUCTIONS

— 147 -

/

IEC

Canstruction showing studs securely attached to the appliance

IEC

Cagnstruction showing part of appliance of insuldting
material and so shaped that it obviously forms part*of a

cord clamp.

NOTE 1
sefcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

v

AN

l//[

>

7 %
7

IEC

Construction showing one of the clamping members

fixed to the appliance

IEC

IEC

Construction showing no part securely fixed to the appliance

IEC

is

Clamping screws can screw.ifto threaded holes in the appliance or pass through holes where they gre

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are

secured by nuts.

Figure 9 — Constructions of cord anchorages
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_q_

! IEC

Key
1 part providing earthing continuity

2 part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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[TTT1
—_—

Key

N

A WON

Thel live parts L, and L, are separated from:gach other and partially surrounded by a plastic enclosure contai
apefrtures, partially by air and are in contaet with solid insulation. A piece of inaccessible metal is incorporated in

u /2
E L, L,
— K
3 ] A
\- 4
N D £
n TITTTTI T TIT 111
:1 C E G
I:I Air
7 ‘ Sy .
Solid insulation o

pccessible unearthed metal part
enclosure
pccessible earthed metal part

naccessible unearthed metal part

the |construction. There are two metal covers, one of which is earthed.

NOTE

Type.of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforced insulation L.K
L,J
L,l
L.C

1

ng
de

If the clearances LD or L,F meet the clearance requirements for reinforced insulation, the clearances
DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances
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D
NO

NO
upp|

If Bl
Con

NO
for
D,i

D
B— |
C\
[ [
LY
A
D
B—0 |
C\
| |
LY
A IEC

connection zone
hon-metallic material
hon-metallic material

hon-metallic material

[E 1 The placement of the cylinder is shown with respect to example 1 in Figure O.5.

[E 2 If C flames for longer than 2s during the glow-wire test, then the cylinder is assumed to be located at
er boundary of C. Consequently parts B and D are subjected to the needle-flame test.

flames for longer than 2 s dufing the