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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES
SAFETY -

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

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Orgamzatlon for Standardization (ISO

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof_provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

9) Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shafl not be held responsible for identifying any or all such patent rights.

This part of International Standard IEC 60335 has been prepared by subcommittee 61B:
Safety of microwave ovens, of IEC technical committee 61: Safety of household and similar
electrical appliances.

This sixth edition cancels and replaces the fifth edition published in 2002 including its
Amendment 1 (2005) and Amendment 2 (2006). It constitutes a technical revision.

The principal changes with respect to the previous edition are as follows (minor changes are
not listed):

— the scope is extended by microwave ovens on board ships and Annex BB contains
requirements and test specifications for microwave ovens on board ships;

— the scope and the requirements for the instructions are modified for better separation
between “household and similar use” and “commercial use”;
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— the scope is modified by so that this International Standard does not take into account
persons whose capabilities or lack of experience and knowledge prevents them from using
the appliance safely without supervision or instruction and children playing with the
appliance;

— the intended use is defined for clarification;
— the door endurance test is rationalised;

— the replacement of 22.103, 22.104 and 22.105 allows interlock systems with at least one
concealed door interlock as well as alternative interlock systems without concealed door
interlock;

— the tests on electronic door interlock systems and similar are defined for clarification;
— the pollution degree of combination microwave ovens is defined for clayific

— the thickness requirement for sheaths of visibly glowing heating elen f\combination
microwave ovens is defined for clarification;

— there is an editorial correction of Clause 19 of Annex AA.

The text of this standard is based on the following documents:

AN
FDIS Report o otiN

61B/417/FDIS A1B/425/ D

gé n cary be found in the report on

Full information on the voting for the 2
voting indicated in the above table.

This part 2 is to be uséd i the> latest edition of IEC 60335-1 and its

NOTE 1 When “Part, lI is mentioned\imthis standard, i\refers to IEC 60335-1.

This part 2 suppte " g :
convert that publica ( hdard: Particular requirements for microwave ovens,
including combing 9

When a partigular™s Q art 1 is not mentioned in this part 2, that subclause applies
N \henthis standard states "addition", "modification" or "replacement”,

NOTE 2 The following nupibering 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 following print types are used:

— requirements: in roman type;
— test specifications: in italic type ;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

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.

Documents

Document Sharing Hub

Full document details: IEC 60335-2-25 2010


http://www.avadocuments.com/doc/iec-60335-2-25-2010
http://www.avadocuments.com/doc/iec-60335-2-25-2010

60335-2-25 © IEC:2010 -5-

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

+ reconfirmed,

+ withdrawn,

» replaced by a revised edition, or

*+ amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in

which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adgpted forN\implementation

- 5.3:

- 6.1: Microwave ovens may be class Ol if the rated voltage dg

- 712 Specific instructions exist pertaining to using and_s
risk of exposure to microwave energy (USA.

- 7.12: It is prohibited to place the appliance in a cabinget with &

— Clause 18: The test is carried out on two apgliances
- 19.11.2: The input voltage variation is
- 19.13: Microwave leakage is measured ogly at\th
- 21.102: The applied force is 222 N (USK).

- 21.105: Microwave leakage is not to exgeed 2 an 4 .
- 22111 Microwave leakage s asureqd only atnthe end op the test (USA).
- 22.112: i G
- 22.115:
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INTRODUCTION

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

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

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™o the supply
mains. However, national wiring rules may differ.

far as is reasonable. If applicable, the influence of one furcti
account.

in Part 1, Part 1 applies.

NOTE 1 This means that the technical com

This standard is a product famlly stadar deali i
precedence over horizonta s covering the same subject.

NOTE 2 Horizontal and generic s azaxd are not applicable since they have been taken into
consideration when developing te\g nd artlclar requirements for the IEC 60335 series of standards. For
example, in the case gui surfaces on many appliances, generic standards, such as
ISO 13732-1 for hot’s S g in addition to Part 1 or part 2 standards.

An appliance that 20Ox of this standard will not necessarily be considered to
comply with the safe ciples of the standard if, when examined and tested, it is found to

in the requj &( is» standard may be examined and tested according to the intent of
iTfound to be substantially equivalent, may be considered to comply
with the standarad:
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

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

1 Scope

This clause of Part 1 is replaced by the following.

This International Standard deals with the safety of microwave ovex
use, their rated voltage being not more than 250 V.

This standard also deals with combination microwave
applicable.

This standard also deals with microwave ovens |
which Annex BB is applicable.

danger to the public, such as appliances i used by laymen in shops, in light
industry and on farms, are within the/scope of tk andard. However, if the appliance is
intended to be used professionally to mercial purposes, the appliance is

As far as is practicable, ith the common hazards presented by
appliances that arg en 3 all persons in and around the home. However, in general,
it does not take ‘

— childr

NOTE 101

— for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements may be
necessary;

Attention.s drawn to the fact that

— in many countries, additional requirements are specified by the national health authorities, the national
authorities responsible for the protection of labour and similar authorities.

NOTE 102 This standard does not apply to

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

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

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

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

IEC 60335-2-9, Household and similar electrical appl/an
requirements for grills, toasters and similar portable cogk

3 Terms and definitions

3.1.7 Addition:

NOTE 101 The rated frequeng

3.1.9 Replacement:

normal operati@
operation of the appkh

20°C £ 2 °Cin as

romagnetic energy in one or several of the ISM frequency bands®)
¢’30 GHz, for heating food and beverages in a cavity

appliance using
between 300 MH

3.102

combination microwave oven

microwave oven in which heat is also provided in the cavity by simultaneous or consecutive
operation of resistive heating elements

NOTE The resistive heating elements are used to provide radiant heat, convection heat or steam.

3.103
cavity
space enclosed by the inner walls and the door in which the load is placed

1) 1sMm frequency bands are the electromagnetic frequencies established by the ITU and reproduced Bg@fments
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3.104
shelf
horizontal support in the cavity on which the load is placed

3.105
door interlock
device or system that prevents the operation of the magnetron, unless the oven door is closed

3.106
monitored door interlock
door interlock system that incorporates a supervision device

3.107

temperature-sensing probe

device that is inserted into the food to measure its temperature
control

4 General requirement

This clause of Part 1 is applicable.

5 General conditions for the te

5.2 Addition:

NOTE 101 An additional sa
NOTE 102 Six samplfs of
5.3 Modification:

Instead of carrying ot ¢ he order of clauses, the following sequence of clauses
and subcla &S bhse 32, 22.113, 22.108, 22.115. 22.116, Clause 7 to 17,

or the test of 24.1.4.

and 19.104
5.101 vens are tested as motor-operated appliances.

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

6 Classification

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

Microwave ovens shall be class | or class Il.
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7 Marking and instructions
This clause of Part 1 is applicable except as follows.
7.1 Addition:

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
Clause 32, the cover shall be marked with the substance of the following:

WARNING
MICROWAVE ENERGY
DO NOT REMOVE THIS COVER

link |s provided, this marking shall indicate that the N aveé a high breaking
capacity.

7.12 Addition:

The instructions shall i

— WARNING: @
has been repaired

- WARNING

— This appliance is intended to be used in household and similar applications such as:
+ staff kitchen areas in shops, offices and other working environments;
+ farm houses;
* by clients in hotels, motels and other residential environments;
* bed and breakfast type environments.

NOTE 101 If the manufacturer wishes to limit the use of the appliance to less than the above, this has to be
clearly stated in the instructions.

— The minimum height of free space necessary above the top surface of the oven.
— Only use utensils that are suitable for use in microwave ovens.

— When heating food in plastic or paper containers, keep an eye on the oven due to the
possibility of ignition.
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— The microwave oven is intended for heating food and beverages. Drying of food or clothing
and heating of warming pads, slippers, sponges, damp cloth and similar may lead to risk
of injury, ignition or fire.

— If 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 may 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 remove

— Failure to maintain the oven in a clean condition could lead to d urface
that could adversely affect the life of the appliance and ' ; azardous
situation.

— Only use the temperature probe recommended for
facility to use a temperature-sensing probe).

open.
The instructions for mijcrowavel\ovens dditional decorative door shall state that
the appliance must be jopera e ative door open.

The instructions' 3 at”are not tested in a cabinet shall state that the
appliance must no \nep

7.14 Addition;

Compliance ed by measurement.

8 Protection against access to live parts
This clause of Part 1 is applicable except as follows.
8.1.1 Addition:

Test probe 18 of IEC 61032 is also applied, as specified for test probe B. However, it is only
applied to parts that are accessible when the oven is operated in normal use.

8.2 Addition:

Test probe 18 of IEC 61032 is also applied, as specified for test probe B. However, it is only
applied to parts that are accessible when the oven is operated in normal use.
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9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.

11 Heating

This clause of Part 1 is applicable except as follows.

11.2 Addition:

Appliances, other than built-in appliances, are positioned
appliances.

side walls.
The cabinet door is in the 0
11.7 Replacement:

Appliances are te
followed by a resi\p

replaced.

11.8 Additiop:

25 mm from them.

NOTE 101 These surfaces do not include handles.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable.

14 Transient overvoltages

This clause of Part 1 is applicable.
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15 Moisture resistance

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

A quantity of 0,5 | of water containing approximately 1 % NaCl is poured steadily over the
shelf over a period of 1 min. If the shelf can collect spilled liquid, it is filled with the saline
solution and a further 0,5 | is then added over a period of 1 min.

15.101 Temperature-sensing probes shall be constructed so that their insulation is not
affected by water.

Compliance is checked by the following test.

NOTE Detachable temperature-sensing probes 3 0 the appliance for this test. Non-
detachable temperature-sensing probes are tested in thexove e\probe being immersed as much as possible.

This clause of Part 1 ig

16.101 The wi c ansformer that supplies the magnetron shall have

Compliance is~chex ; 16.101.1 for switch-mode power supplies and by the test
of 16.101.2 f ¢ trandformers.

QSW@ton b
rs is stbjected for 1 min to a voltage of substantially sinusoidal waveform
and having a frequengy 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 V, with a minimum of 1 250 V.

There shall be no breakdown between windings or between adjacent turns of the same
winding.

16.101.2 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

— 60 s, for frequencies up to twice the rated frequency, or

rated frequency
test frequency

- 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 excitmoeuments
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A maximum of one-third of the test voltage is applied and is then rapidly increased without
creating transients. At the end of the test, the voltage is decreased in a similar manner to
approximately one-third of its full value before switching off.

There shall be no breakdown between windings or between adjacent turns of the same
winding.

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable except as follows.

Addition:

The tests are not carried out on the power transformer that suppliés o and its

associated circuits, these being checked during the tests of Clause Y

18 Endurance

This clause of Part 1 is replaced by the following.

The door is op
position approximate
With the agreemento
can be increasea 2

NOTE 102 Comporents,
replaced in order to co

the deterioration of which does not impair compliance with this standard, may be
éte the test.

NOTE 103 Bricks or additional water of maximum 500 g may be added if necessary to avoid stopping of the test
due to overheating.

19 Abnormal operation
This clause of Part 1 is applicable except as follows.
19.1 Modification:

Instead of subjecting the appliance to the tests of 19.2 to 19.10, compliance is checked by the
tests of 19.101 to 19.105, the appliance being supplied at rated voltage.
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19.11.2 Addition:

The cathode-to-anode circuit of the magnetron is open-circuited and short-circuited in turn. If
one of these fault conditions results in an input current that increases with decreasing voltage,
the test is carried out with the appliance supplied at 0,94 times rated voltage. However, if the
input current increases more than proportionally with voltage, the appliance is supplied at
1,06 times rated voltage.

The filament of the magnetron is not short-circuited.

19.13 Addition:

with Clause 32 if it can be operated after the tests.

19.101 Appliances are operated with controls sej
without load in the cavity.

The period of operation is the maximux
are established, whichever is shorter.

NOTE |If the appliance is p

19.103 App/ian ¢ 3 nder Rormal operation and with any single fault condition
THe cqtitrols are adjusted to their most unfavourable setting
and the applian¢e \s he maximum time allowed by the timer or 90 min,

— locking the rotoref motbrs 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 unfavourable
setting and with a potato placed on the shelf in the position where it is most likely to ignite
and propagate 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 axis
is not more than 140 mm and may be symmetrically reduced in order to obtain the specified
mass. 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.
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The test is terminated 15 min after the microwave generation has ceased or a fire in the
cavity has 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 still operable, any damaged detachable shelf is replaced
and 19.13 applies. If the appliance does not comply, the test is repeated on a new appliance.

NOTE 2 Non-compliance may have resulted from the cumulative effects of previous tests.

door closed.

The period of operation is the maximum time allowed by the f{
are established, whichever is shorter.

20 Stability and mechanical hazards
This clause of Part 1 is applicable exceg

20.101 Appliances having doors with a\horig i héir lower edge and on which a

o/ with the door open and a mass is gently

placed on the geoiet

The mass is

21 Mechanical strength
This clause of Part 1 is applicable except as follows.

Addition:

Compliance is also checked by the tests of 21.101 to 21.105.

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, whichever is
greater. However if the force cannot be measured or if the door is opened indirectly, the
65 N force is applied.

The test is carried out five times.

orce of 90 N
ge edge or to

21.103 A cube vf wood having a side dimension of 20 mm is attached to an inside corner
farthest from the dodr hinge. An attempt is made to close the door with a force of 90 N applied at
the other corner farthest from the hinge in the direction perpendicular to the surface of the door.

The 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 Clause 32.

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 kefore, the test being

impacts are made at three different locations.

The appliance shall then comply with Clause 32.

maintained for 5 s.

The test is repeated w,

the dowel positioned ceg
The microwave Ie: gge

This clau applicable except as follows.

22.101 Built-in appiiances shall only be vented through the front, unless provisions are
made for venting through a duct.

Compliance is checked by inspection.

22.102 Oven vents shall be constructed so that any moisture or grease discharged through
them cannot affect creepage distances and clearances between live parts and other parts
of the appliance.

Compliance is checked by inspection.
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