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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
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Part 2-110: Particular requirements for commercial microwave

24

appliances with insertion or contacting applicators

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatio
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-goveramental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the’' International Organization

Standardization (ISO) in accordance with conditions determined by agreement)between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technigal‘committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
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.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwd
any IEC Publication and the corresponding national’or regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas,saccess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC orlits directors, employees, servants or agents including individual experts 4
members of its technical commitiees and IEC National Committees for any personal injury, property damage
other damage of any natufe ywhatsoever, whether direct or indirect, or for costs (including legal fees) &
expenses arising out of .th€” publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
indispensable forithe correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent rights
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
may be-required to implement this document. However, implementers are cautioned that this may not repres
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. |
shall,not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60335-2-110:2013+AMD1:2019 CSV. A vertical bar
appears in the margin wherever a change has been made. Additions are in green text,
deletions are in strikethrough red text.
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IEC 60335-2-110 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 second edition cancels and replaces the first edition published in 2013 and
Amendment 1:2019. This edition constitutes a technical revision.

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

— | Subclause 7.1 has been improved in clarity.
— | Subclauses 19.11.2 and 19.103 have been improved in clarity.
— | Clause 28 has been modified to add screw requirements.

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

Draft Report on voting

61B/688/CDV 61B/691A/RVC

FUll information on the voting for its approval can be found in the.report on voting indicated|in

th¢ above table.
THhe language used for the development of this International Standard is English.

This document was drafted in accordance with ISQ/JEC Directives, Part 2, and developed|in
acicordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at|www.iec.ch/members_experts/refdocs. The\main document types developed by IEC dre
described in greater detail at www.iec.ch/publications.

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

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and [ts
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.

NQTE 1 When "Part 1’<issmentioned 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 commercial microwaje
appliances-with insertion or contacting applicators.

When 'a_particular subclause of Part 1 is not mentioned in this part 2, that subclause applies ps
far asvis 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 following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type.
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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.

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

e reconfirmed,

e withdrawn, or

e revised.

NQTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and test|ng
ordanizations can need a transitional period following publication of a new, amended or revised IEC publfication in
whjch to make products in accordance with the new requirements and to equip themselves for conducting new| or
reyised tests.

It i$ the recommendation of the committee that the content of this publication be adopted for implementation nationg
no{ earlier than 12 months or later than 36 months from the date of publication.

y

IMPORTANT - The "colour inside" logo on the cover page of-this document indicates
hat it contains colours which are considered to be useful for.the correct understandislg
df its contents. Users should therefore print this document-using a colour printer.

~—
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INTRODUCTION

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

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
https://www.iec.ch/sc61b/supportingdocuments
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is information is given for the convenience of users of this International Standard and~do
t constitute a replacement for the normative text in this standard.

is standard recognizes the internationally accepted level of protection againstthazards su
electrical, mechanical, thermal, fire and radiation of appliances when operated-as in norn
e taking into account the manufacturer's instructions. It also covers abnommal situations th
n be expected in practice and takes into account the way in which electromagne
enomena can affect the safe operation of appliances.

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

An appliance within the scope of this standard also incorporates functions that are cover
another part 2 of IEC 60335, the relevant part 2_is’applied to each function separately,
as is reasonable. If applicable, the influence~ef)one function on the other is taken in

count.

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

TE 1 This means that the technical committees responsible for the part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geng
uirements.

is standard is a product.family standard dealing with the safety of appliances and tak
bcedence over horizontal/land generic standards covering the same subject.

TE 2 Horizontal-afdgeneric—standards—Horizontal publications, basic safety publications and group saf

lications covering a,hazard are not applicable since they have been taken into consideration when develop
general and particular requirements for the IEC 60335 series of standards.—Fer—example—in—theease

0
hoerature reallirements for surfaces—on—manv—apnplances— generic—standards— such-as1SO 13732-1 for
P f AHS—+oFr—SUrHaces aRees;—generc——stahn sHeh—as— oo+
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appliance that complies with the text of this standard will not necessarily be considered
mply-with the safety principles of the standard if, when examined and tested, it is found

to
to

veé.other features which impair the level of safety covered by these requirements.

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 the
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;

IEC standards published by TC 111 concerning environmental matters.
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24

Scope

THis clause of Part 1 is replaced by the following.

TH
us

is part of IEC 60335 deals with the safety of microwave appliances intended'for commerc
e, their rated voltage being not more than 250 V for single-phase appliances connect

begtween one phase and neutral and 480 V for other appliances.

Lo

AS
of

Aq
oV]

far as is practicable, this standard deals with)the common hazards presented by these typ
appliances.

pliances covered by this standard.incorporate an open-ended applicator (as example
erview is given in Figure 103) for treatment of the load. They are divided into three types:

walls or ceilings (an example is given in Figure 106);

with large area contacting applicator, typically for drying of floors, walls or ceilin
(examples are given in Figure 104 and Figure 105);

with small area contacting applicator, typically for paint removal and spot-heating (
example is given in Figure 107).

icrowave_appliances with insertion applicator, large area contacting applicator or sm

pa confacting applicator are using electromagnetic energy in one or several of the IS
quency bands between 300 MHz and 30 GHz, for supplying energy to an external load whi
heated SO that a resultlng process of drying, m0|sture transport WhICh can result |n forc

with insertion applicator, typically for moisture removal by insertion into holes in floof

al
ed

oS

an

all
M
ch
es

organisms such as bacteria or fungus occurs.

NOTE 101 ISM frequency bands are the electromagnetic frequencies established by the ITU and reproduced
CISPR 11.

NOTE 102 Food and beverages are not loads in the meaning of this standard.

of

in

NoTE10+-Appliances with insertion applicator and with large area contacting applicator are
portable appliances. Appliances with small area contacting applicator are handheld
appliances.

NoTE102 Appliances that use non-electrical energy are within the scope of this standard. The

mi

crowave-related portion is considered motor-operated.
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The rationales for the microwave barrier and associated leakage tests are described in
informative Annex AA.

NOTE 103 Attention is drawn to the fact that

these appliances can radiate microwave energy outside a restricted area where they are

used. The additional requirements specified by national authorities responsible for t
protection for non-ionising radiation that the limit of power flux density is 10 W/m2, averag

he
ed

over any time period of 6 min, outside this restricted area is taken into consideration in this

standard;

Th

Ad

IE
re

standard does not apply to appliances or systems employing free space microwa
propagation;

for appliances intended to be used in tropical countries, special requirements can
necessary;

and national authorities responsible for the protection of labour_and for non-ionisi
radiation protection.

ITE104—This standard does not apply to

household microwave ovens, including combination microwave ovens (IEC 60335-2-25);

commercial microwave ovens with a cavity door, commérgcial combination microwave ove
with a cavity door and commercial microwave ovens without a cavity door and w,
transportation means (IEC 60335-2-90);

industrial microwave heating equipment (IEC 60519-6);

appliances for medical purposes (IEC 6060%<1);

appliances and equipment for laboratory-use (IEC 61010 series);

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

ITE105—Some of the specifications and tests in this standard are not applicable for other th
150 MHz appliances.

Normative references
is clause of Part\lJis applicable except as follows.
dition:

C 60335-2-90, Household and similar electrical appliances — Safety — Part 2-90: Particu
yuirements for commercial microwave ovens

these appliances are intended to exclusively treat the load in normal operation, i.e. trt/is

e

be

in many countries, additional requirements are specified by the nationalthealth authoritigs,

ns
th

ar

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1:
Bolts, screws and studs with specified property classes — Coarse thread and fine pitch thread

ISO 3506-1, Fasteners — Mechanical properties of corrosion-resistant stainless steel fasteners
- Part 1: Bolts, screws and studs with specified grades and property classes

ISO 3506-2, Fasteners — Mechanical properties of corrosion-resistant stainless steel fasteners
- Part 2: Nuts with specified grades and property classes

ISO 3506-3, Mechanical properties of corrosion-resistant stainless steel fasteners — Part 3: Set

SC

rews and similar fasteners not under tensile stress
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ISO 3506-4, Mechanical properties of corrosion-resistant stainless steel fasteners — Part 4:

Tapping screws

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles

for safety signs and safety markings

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

3 Terms and definitions

THhis clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.7

Nofe 101 to entry: The rated frequency is the input frequency.
3.1.9

Maodification:

AR e peratien

Reéplace the first paragraph by the following.

helating operation of the appliance under the following conditions:

The appliance is operated according to the manufacturer’s instructions for intended use.

Haowever, using a typical load for intended use-may can be impractical, since it-may can
part of a building, unless the manufacturer makes useful and realistic such loads available
the¢ tests. If that is not the case, the appliance is operated under the following conditions:

The initial temperature of the test load.which is used for microwave energy absorption shall

(20 + 5) °C.

THe highest generator power settings are to be used.

be
or

be

Appliances with an insertion applicator for moisture removal are operated by insertion into

hdles in floor, wall or ceiling structures under the following conditions:

a)

The test load consists of a metal tank filled with water, having an open top water surfaEe
exceeding thdt of the horizontal dimensions of the appliance by at least 70 mm on all sides
and having awater column height of at least 150 mm plus the length of the longest insertipn
distance{of the insertion applicator. At the top sides of the tank there are horizontal
supports)of a microwave-transparent material, with a suitable opening for the applicator
antefna. The water level is adjusted so that the distance from the housing of the appliance
to the test load is the same as in its intended use.

b)

Note 101 to entry: If it is obvious that good microwave impedance matching of the insertion applicator can be
obtained only if the hole into which it is inserted is not water-filled, a sleeve or similar of a highly microwave
transparent material such as PTFE is used around the insertion applicator. If wave propagation in the axial
direction occurs in the test set-up and the manufacturer can show that it is not possible in actual use, or
monitoring devices then shut down the insertion applicator, a thin-wall plastic tube with inner diameter
corresponding to the maximum hole diameter according to the manufacturer’s specification can be used.

Appliances with large area contacting applicator for drying of floor, wall or ceiling
structures are operated under the following conditions: the test load consists of a metal tank
filled with water, having an open top water surface exceeding that of the horizontal
dimensions of the appliance by at least 70 mm on all sides and having a water column height
of at least 150 mm. At the top of two opposite tank sides there are horizontal supports of a
microwave-transparent material, extending just so far inwards that the traction drive rests
on the support. The water level is adjusted so that the distance from the applicator to the
test load is the same as in its intended use. The proper reversal function of the traction
drive is tested under the following conditions: the appliance is operated on a horizontal
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plywood surface with a thickness of 20 mm and an area sufficient to allow back and forth
movement between blocks representing walls.

Note 102 to entry: If needed for representative operation of the appliance, the horizontal supports are extended
as to activate the mechanical microwave interlocks.

Appliances with small area contacting applicator for paint removal and spot-heating are
operated under the following conditions:

The test load consists of a grinding wheel or grinding block made of fine-grained silicon carbide
at least 15 mm in th|ckness and its Iength and W|dth exceedlng the correspondmg d|men5|ons

fal \/
e J
h d a¥a) a

balnd 300 3 3 - PP gy-to 3 ated
S that 3 recultina nrocess of drvinga  moisture transnort whic mav rasulthyin forces duelio
S that—aFesSthtRgpProcesSS oGy Hhg—oistdre tRaRsSpo—wWHAHCH-Ma Y- FeSHt—Hh1orcesS—aue o
fortmation—of steam dacomnosition _or chemical modification maltirney or terminationlof
o HmaHoh—oO+—Steam—GecomposSiHon—oF—GcnRemicar—RoaiHcatoh—meifag,—or— e iRatdoRo1
lote 1 to entrv ISM freauencv bands are the electromaanetic freauencies established bv the | TU and renroduded
N —t ARy roN-Hregueney-banasaretn rectromagheticHregquencies—estagHsneaody-theo-ahareprocugesa
i

rated microwave power output
microwave power output assigned to the appliance’ by the manufacturer

Nofe 1 to entry: This can be lower than the available microwave power, due to intentional microwave power losges
in nicrowave absorbers (see Note in 101.1) and coaxial cables acting for protection of the microwave generatoy of
small area contacting applicators (see 22.101).

3-14093.1.102

aviailable microwave power
microwave generator nominal output under impedance matched condition which is obtained py
the generator manufacturer-specification and measurement of its electrical input to the
generator in the appliance-during the first 10 s of operation at maximum power

Note 1 to entry: Magnetrons will typically have a stationary power output 3 s after energising.
3.6 Definitions(relating to parts of an appliance

3-4023.6.104
applicator
stiucturecwhich applies the microwave energy to the load

31043 6102

microwave-transparency transparent

property of a material having negligible absorption and reflection of microwaves

Note 1 to entry: The relative permittivity of a microwave transparent material is less than 7 and the relative loss
factor is less than 0,015.

3.1053.6.103

insertion applicator

applicator for insertion into the load, in which all available microwave power is intended to
be absorbed
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3-1063.6.104

large area contacting applicator

applicator with a metallic enclosure, having at least one geometric non-metallic opening
through which microwave energy is applied to a closely located external load in which all
available microwave power is intended to be absorbed

3.1073.6.105

small area contacting applicator
applicator with a metallic enclosure, having at least one geometric non-metallic opening or
appropriate device through which microwave energy is applied to a very closely located external
load in which all rated microwave power is intended to be absorbed

3-1133.6.106

traction drive
means or system used to accomplish movement of an appliance with large area)contacting
applicator on a floor

1143.6.107
crowave enclosure
erall structure that is intended to confine the microwave energy

°3 ¢

Note 1 to entry: Barriers mounted outside the microwave enclosure are not‘considered a part of it.

3-41453.6.108

microwave barrier
microwave transparent part of the microwave dppliance that is mounted outside the
microwave enclosure for limiting access into it and ¢an only be removed with the aid of toqls

Note 1 to entry: A microwave barrier can be mounted .between the microwave enclosure and the external coyer
of the appliance.

Note 2 to entry: Devices such as an array of metal.chains or hinged metal plates at the periphery of the openind of
an|applicator intended to reduce microwave leakage are not considered microwave barriers.

Nofe 3 to entry: Microwave barriers cannet be hinged or flexed.

3-4163.6.109

microwave guard
constructive part of the appliance that is mounted outside or at the microwave enclosure for
regducing microwave leakage by shielding and/or absorption and can only be removed with the
aidl of tools

Note 1 to entry: _Microwave guards can move or open when the applicator is brought into contact with the loag.

Nofe 2 to entrys™ Devices such as an array of metal chains or hinged metal plates at the periphery of the openind of
an|applicator-intended to reduce microwave leakage are considered microwave guards.

3.1443:6.110
main{enance door
constructive part of the appliance that can be opened or removed with the aid of tools to get
access for service and repair

3-14183.6.111

microwave interlock

device or system that prevents the operation of the microwave generator if conditions of
excessive-microwave leakage occur or are likely to occur

Note 1 to entry: Examples of microwave interlock are switches which stop the microwave power when a contacting
applicator is lifted up or an insertion applicator is removed from its load during operation, and an integral leakage
monitor which does the same if there is insufficient proximity between an applicator and the load or if an attempt is
made to start the appliance without a load.


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 RLV © IEC 2024 -13 -

3-1213.6.112
viewing opening
opening into the applicator through which the treatment can be visually monitored

3.8 Definitions relating to miscellaneous matters

3.1033.8.101
load
object to be treated into which the applicator is introduced or put in close position to

: 3.8.102
ingtructed person
person who is-sufficiently instructed and monitored to know how to avoid any danger caused
th¢ operation of a microwave appliance with insertion applicator, large area, contacti
applicator, or small area contacting applicator

skiilled person

anly danger caused by the operation of a microwave appliance with insertion applicator, lar
arpa contacting applicator, or small area contacting applicator

3-4123.8.104
ordinary person
person who is neither a skilled person nor an instructed person

3-4193.8.105
infended use
anly use of the appliance which isreasonably foreseeable, as described in the user instructior
and which is consistent with such activities’as operating, starting, stopping, connecting to
digconnecting from the supply mains

3-1203.8.106
uger control
any control device requiring the 6perator’s actuation to perform specific functions

3.8.107
reptricted area
splace where the operation of the equipment takes place, plus any area outside this where t
exposure level from the equipment-may-exceed exceeds 10 W/m2, averaged over any 6 min

Nofe 1 to entryy—The restricted area is determined by measuring the microwave leakage through floor, wall
ceiling structures of the treatment zone. The thickness of the load in the radially outgoing direction from
applicator:is considered only if the load is accessible from behind for microwave leakage measurements in norn
opgration)

person with-suitable professional education, knowledge and experience to’discern and to avgi

by
ng

S,
or

he

or
he
hal

3-4233-5-168
biased-off switch
switch that automatically returns to the off-position when its actuating member is released

3-1243.8.109
start switch

biased-off switch that shall be actuated by the operator before the operation switch will

function

3.1253.8.110

operation switch

biased-off switch designed so that it will automatically disconnect the microwave generator
the supply main circuit when the operator’s actuating force is removed

or
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General requirement

This clause of Part 1 is applicable except as follows.

4.101 |Instead of the requirements on supervision of the microwave interlocks by monitor
microwave interlocks as in IEC 60335-2-90, this standard applies the concepts of restricted
area and microwave leakage checks of microwave interlock function for large area
contacting applicators and insertion applicators — and start switch as well as operation
switch for small area contacting applicators.

24

ed

5

Th

5.

In
sy
Cl

NG
Clg

ap
ing

5.

Th

6.

Mi

6.]

General conditions for the tests
is clause of Part 1 is applicable except as follows.
B Modification:

stead of carrying out the tests in the order of clauses, the following sequence of clauses a
bclauses applies: Clause 32, 22.107, Clause 101, Clauses 7 to A7, Clause 20, Clause ?
ause 18, Clause 19, Clause 22 (except 22.107), Clauses 23 to 37-

TE 101 Clause 101 deals with the protection against leakage by basic design of microwave enclosur
use 22 deals with the additional requirements applicable when handling and against improper handling of
bliance, and against other hazards caused by the microwavesy 321 deals with the leakage measurem
trumentation and handling, plus limiting values.

01 The microwave-related portion of the appliance is considered motor-operated.
Classification
is clause of Part 1 is applicable except as follows.
Modification:
crowave appliances shall be‘class I.

P Addition:

bs;
he
Pnt

Lgrge area contacting applicators and insertion applicators shall be at least IPX1. Small

ar

pa contacting-applicators shall be at least IPX5.

Marking and instructions

Modification:

Add the following new dashed item and text before the last dashed item of the first list of Part 1:

substance of the following warnings, if applicable:

o WARNING: Switch off and remove plug from mains before adjusting, cleaning or if

the cord is entangled or damaged.
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o WARNING: Keep the flexible supply cord away from the microwave-energised parts.
Addition:

Where appropriate IEC/ISO symbols or pictograms are available, they-may can be used.

Modification:

Add the following new text before the compliance paragraph:

w
IE

here appropriate, appliances shall be marked with symbols ISO 7000-0434A (2004-01)~apd
C 60417-6167 (2012-07).

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

they operate.

Appliances shall be marked with the rated microwave power output.

Appliances shall be marked on an affixed inspection tag or-similar |lgbél, with the date when the

lafest complying microwave leakage and function test in accordance with the service mand

w4

Cq

.6 Addition:

al
s carried out.

mpliance is checked by inspection.

[symbol IEC 60417-6166 caution, non-ionizing electromagneti¢
(2012-07)] radiation; caution, microwave
radiation
[symbol IEC 604174:-6167 keep out of microwave radiation
Q (2012-07)]
()
[symbol ISO 7010-P004 no thoroughfare
(2011-05)]

12 YAddition:

The instructions shall include the substance of the following.

WARNING: If microwave barriers or microwave guards are damaged, the appliance must
not be operated until repairs by a skilled person have been carried out;

WARNING: It is hazardous for anyone other than a skilled person to carry out any service
or repair operation that involves the removal of any cover or barrier which gives protection
against exposure to microwave energy;

if smoke is observed, switch off or unplug the appliance;

failure to maintain the appliance in a clean condition could lead to deterioration that could
adversely affect the life of the appliance and possibly result in a hazardous situation;

the appliance shall not be cleaned with a water jet.
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Appliances shall be operated only by instructed persons or skilled persons.

An instruction sheet shall be supplied with the appliance.

The instructions shall include:

a)

b)

24

those warnings required to be marked on the appliance together with further explanation,

where appropriate;

specifications of the load surface irregularities (non-flatness) with which the appliance m

ay

c)

Th

b cod:
that the appliance shall not be used in standing water;

advice on the use and type of extension cords to be used (not lighter than required in 25.
instructions for fitting and use of attachments, if any;

the substance of the following, where appropriate:

WARNING: If parts of viewing openings, microwave barriers, microwave guards, t
housing or any other means named by the manufacturer are damaged; the appliance sh
not be operated until it is repaired by a skilled person. Until repairs are carried out, t
appliance shall be set in a permanent non-operational condition(€)g. with key switch, cod
card or similar devices). Further details are included in the instructions for use.

e instructed persons shall regularly, but at a minimum_of_énce a year, be instructed by

skiilled person. A record of the instruction provided shall bérequired.

1)

2)

3)

Training

o Read the instructions-carefully. Be familiarswith the user controls and the-preper use
the appliance.

¢ Never allow-peeople—unfamiliar-with-these-instructions non-instructed persons to u

the appliance.
Preparation

o Thoroughly-inspect-the—areaiinspect all areas where the appliance is to be used a

remove all foreign objects(
Operation
e Operate the appliance only in daylight or in good artificial light.
e The main switch\key shall not be left with the appliance when it is unattended.
e The key shall-be stored in a safe place.

e Use extreme caution when reversing or pulling an operating insertion applicator
large.area contacting applicator towards you.

();

he
all
he
e_

of

se

nd

or

e Qverheating of potentially flammable loads such as wood and some composite materials

may can be locally and internally heated to charring, which-may can in turn cause t

he

microwave absorption rate to increase so that a fire occurs. The microwave power setti

ng

may-heed needs 10 be reduced and the treatment shall be constantly attended. Attention

shall also be paid to the risk of a delayed hazardous condition.

o If smoke is observed, switch off the appliance, contain the fire by an extinguisher, p

ay

attention to the risk of recurrence and see to it that the overheated region does not

expand to unattended spaces.

o Never operate the appliance with defective microwave barriers or microwave guards,

or without other safety devices in place.

e Switch on the appliance according to instructions and with all parts of your body whi
are not used for-coerreect handling of the appliance well away from the applicator.

ch

e Do not put hands or feet near or under applicators, microwave barriers or microwave

guards.
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e Pull the plug from the socket:
— before clearing a blockage;
— before checking, cleaning or working on the appliance;

— after striking a foreign object. Inspect the appliance and, if damaged, do not operate

it until it has been repaired by a skilled person.

7.14 Addition:

Th

e warnings specified in 7.12 shall be in lettering at least 3 mm high.

Th

Th
7.

ye

Th
IE

Th
IE

Sy

shfall comply with ISO 3864-1, but only with the specified colour requirements.

Th

placed in a prominent position on the appliance.

Sy
ad
Vi
th

Th
an

Markings or symbols giving cautionary information shall be located close to the hazard.

7.

.15 Addition:

e warnings specified in 7.101 and 7.102 shall be in lettering at least 5 mm high.

e letters of the substance of the warnings of the penultimate dashed item of the first list
, Which-may can be in upper or lower case, shall be a minimum of 5 mm high} in black on
llow background.

e height of the triangle of symbol 1SO 7000-0434A (2004-01) and the height of symt
C 60417-6167 (2012-07) shall be at least 50 mm.

e diameter of symbol ISO 7010-P004 (2011-05) and the héight of the triangle of symt
C 60417-6166 (2012-07) required by 7.102 shall be at least 150 mm.

mbols ISO 7000-0434A (2004-01), IEC 60417-6166 (20,12-07) and ISO 7010-P004 (2011-d

e substance of the warnings of the penultimate dashed item of the first list of 7.1 shall

mbol 1SO 7000-0434A (2004-0tsand symbol IEC 60417-6167 (2012-07) shall be plac

ible, or near the opening in\the microwave barrier of a contacting applicator under whi
bre is a load.

e same symbols shall be placed at viewing openings with holes larger than diameter 12 n
d which are not_protected by visually transparent protective devices.

01 _The service or repair manual shall include the substance of the following:

jacent to each other in a location where any microwave barrier or microwave guard|i

of

ol

ol

5)

ch

WARNING: The appliance shall comply with requirements of Clause 101 and 32.1 af

er

every repair and according to the instructions of the manutacturer.

Attention: Persons shall not be exposed to excessive emitted microwave energy from the
microwave generator. All connections, waveguides, flanges, seals, contacts, etc. of the
applicator, microwave enclosure, microwave barriers and microwave guards shall be
safely constructed so that the microwave leakage does not exceed the allowed limit. Operation
of the appliance without a microwave absorbing load shall be avoided. The appliance shall be
regularly maintained and kept in a good condition to ensure that microwave leakage does not

ex

In

ceed the allowed limit.

addition, the service manual shall specify the following:

the presence of user instructions is to be checked;
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24

a microwave leakage check is to be made at least every 100 h of usage or at shorter

intervals, which shall be stated in the service manual;

when the microwave leakage check is made, all microwave interlocks are to be check
and a test of the proper function of any built-in leakage monitor being a part of a microwa
interlock is also made according to instructions which shall be given in the service manu

ed
ve
al;

that the appliance shall be marked on an affixed inspection tag or-similar label, with the date

when the latest complying microwave leakage and function test in accordance with t
paragraph above was carried out.

NOTE A test of a built-in leakage monitor can be made firstly by disabling its 20 s time constant. then making ot

mi
op

7.
ex
ar

he

ner

pration. Insertion applicators are tested in the same manner.

cessive microwave exposure when operating appliances with insertion applicator or lar
pa contacting applicator:

The operator shall have access to an instrument according to 32.1.

local overheating and secondly act as antennas and transport microwave energy along. T
microwave power setting-may need to be reduced and particular attention is to be paid
possible microwave leakage outside what is typically considered the restricted area.

Ensure that only the operator can be present in the restricted area.

The boundaries of the restricted area are determing€d by measuring the power flux dens
with an instrument as specified in 32.1. An initial measurement series is made with t
appliance located in the most onerous positionywith respect to expected boundaries of t

the largest readings have been made are ¢heh to be re-examined, using a longer averagi
time up to 6 min.

In addition to the journal, a plot of-the location(s) of the appliance shall be included as w
as the point of measurements. Forthis purpose a copy of the plan drawing may be used

Since the boundaries of the restricted area-may can change during normal operation, t
boundaries shall be re-determined by several measurements of power flux density with
instrument as specified'in32.1.

In case of doubt or mjssing relevant information about the construction of the building, t
restricted area shall be enlarged.

NOTE Examples for how to make the restricted area inaccessible are: locking of doors of rooms lying in

are underConsideration. However, it is not possible to insert test probe B of IEC 61032 through the bar|
installatjon,

ISO-7010-P004 (2011-05) and symbol IEC 60417-6166 (2012-07).

Any measurement results shall be recorded in a journal for each job in the same building

crowave interlocks inoperable and then finally slowly lifting the large area contacting applicator during normal

02 The following operator instructions apply for protection of the general public ‘against

o[

Inspect the walls, floors or ceilings that are to be treated for the presence of metal objegts
such as long nails, electrical cables, water pipes and air ducts. These-may can firstly cregte

he
to

restricted area. The instrument time constant of 2 s to 3 s is then used. The locations whgre

ell
he

Aan

he

he

restricted areaor setting up a barrier installation. The mechanical stability requirements on barrier installatigns

ier

The-Srestricted area shall be made inaccessible and be clearly marked with symbol

Compliance is checked by inspection.

8

Protection against access to live parts

This clause of Part 1 is applicable except for the application of test probe 18 of IEC 61032.

9

Starting of motor-operated appliances

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

Motors of the traction drive shall start under all voltage conditions that-may can occur in use.

Compliance is checked by starting the motor three times at a voltage equal to 0,85 times rated
voltage, the motor being at room temperature at the beginning of the test.

The motor is started each time under the conditions occurring at the beginning of normal

operation or, for automatic appliances, at the beginning of the normal cycle of operation. The

maetoe oe—&airo v o, Se-Ste€eSS e

In
an

10

Th

11
Th
1

Af

ap
w4
es

12

TH

13

Th

ving other than centrifugal starting switches, the test is repeated at a voltage equal to-1,
es rated voltage.

all cases, the motor shall start and it shall function in such a way that safety is-not affect
d overload protection devices of the motor shall not operate.

Power input and current

is clause of Part 1 is applicable.

Heating
is clause of Part 1 is applicable except as follows.
.7 Modification:

pliances with a contacting applicator for drying of floor, wall or ceiling structures, a
pliances with an insertion applicator.for moisture removal by insertion into holes in flo
Il or ceiling structures are operated as specified in 3.1.9 until steady conditions 3
tablished.

Veoid Charging of metal-ion batteries

is clause of Part 1 is applicable.

Leakage current and electric strength at operating temperature

is clause-af Part 1 is applicable-except-asfolows.

)rs
p6

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is applicable.
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Leakage current and electric strength

This clause of Part 1 is applicable except as follows.

16.

Compliance is checked by-the

101 The windings of the power transformer that supplies the magnetron shall have
adequate insulation.

eﬂéﬁ%wm%mﬁansfeﬁme#s one of the fo//owmg tests

161011

e

17

Th

Ad

For switch-mode power suppliers, the insulation between the primary and sécohdad
windings of switch-mode power supply transformers is subjected for 1 min to a\voltage
substantially sinusoidal waveform and having a frequency of 50 Hz or 60 Hz(The value
the voltage is 1,414 times the peak value of the secondary working voltage plus 750
with a minimum of 1 250 V.

ry
of
of
v,

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

winding.

For other power transformer, twice the working voltage is inQuced in the secondary windipg
of the transformer by applying a sinusoidal voltage having,a frequency higher than ratpd

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

120 x

. 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 excitat
current.

A maximum of one-third of the t&st voltage is applied and is then rapidly increased withd
creating transients. At the end)of the test, the voltage is decreased in a similar manner
approximately one-third of.its full value before switching off.

ut
to

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

winding.
Overload protection of transformers and associated circuits
is clause ©f Part 1 is applicable except as follows.

dition:

Tt

e tests—are not carrfed-out o the powertransformer—that suppfiesthemagnetronr—amnd-its
associated circuits; these are checked during the tests of Clause 19.

18 Endurance

Th

is clause of Part 1 is replaced by the following.

Microwave barriers, microwave guards and other associated parts shall be constructed to
withstand wear that-may can be expected in normal use.

Compliance is checked by the following test.
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Microwave barriers, microwave guards and other associated parts that are manipulated or
accessed by an instructed person multiple times on a daily basis for inspection, load
correction or similar shall be subjected to 10 000 cycles of operation.

Microwave barriers, microwave guards and other associated parts that are regularly
manipulated or accessed for servicing purposes on a daily basis or less shall be subjected to
300 cycles of operation.

If there are more than one identical such barrier, guard or similar, only one is tested.

THe number of operations is 6 cycles per 1 min or the maximum quantity that is given for\the
construction.

After the test, the microwave leakage shall not exceed the limit specified in 32.1 and_ microwaye
bdrriers, microwave guards and other associated parts shall still function.

NQTE 101 User controls can be rendered inoperative in order to carry out the test.

NQTE 102 Components, the deterioration of which does not impair compliance with¢his 'standard, can be replaged
in prder to complete the test.

19 Abnormal operation
THhis clause of Part 1 is applicable except as follows.
19.11.2 Addition:

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

THe filament of a magnetron is,net short-circuited.

19.101 The traction drive of appliances with contacting applicator is defeated and the
aplpliance is then operated on a horizontal metal surface exceeding that of the horizonfal
dimensions of the appfiance by at least 70 mm on all sides, instead of the normal load.

THe period of operation is the maximum time allowed by the timer or until steady conditions gre
established{Wwhichever is shorter.

THe test.in 32.101 is then made, without rod.

197102 Appifances with large area contacting applicator or _small area contactihg
applicator are operated with user controls set at the most unfavourable position and placed
on a horizontal metal surface exceeding that of the horizontal dimensions of the appliance by
at least 70 mm on all sides, instead of the normal load.

Appliances with small area contacting applicator are in addition operated with user controls
set at the most unfavourable position and held in free space, instead of at the normal load.

Appliances with insertion applicator are operated with user controls set at the most
unfavourable position and placed in a metal tube with a metal bottom and a metal ring at the
side of insertion with a diameter and length exceeding the dimensions of the part of the
appliance intended to be inserted, instead of the normal load.
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The period of operation of appliances is the maximum time allowed by the timer or until stea
conditions are established, whichever is shorter.

The test in 32.101 is then made, without rod.

dy

19.103 Appliances are operated under normal operation with the timer or other user

controls that operate in normal use short-circuited.

NoTEIf the appliance is provided with more than one user control, these are short-circuited

n

.104 Appliances are operated under normal operation and with any single-fault conditi
sifulated that is likely to occur. The controls are adjusted to their most unfavourable’ setti
arld appliances with contacting applicator and insertion applicator are operated for f
maximum time allowed by the timer or stationary conditions or 90 min, whichever,is shorter.

NQTE Examples of fault conditions are
— | blocking of air openings in the same plane;
— | locking the rotor of motors if the locked rotor torque is smaller than the full load’torque;

— | locking moving parts liable to be jammed.

19.105 The position switches of the reversal control of the'traction drive of appliances wj

lakge area contacting applicator are defeated and the appliance is then operated as in 3.1

THe period of operation is the maximum time allowed By the timer or until steady conditions g
established, whichever is shorter.

2(Q Stability and mechanical hazards
THhis clause of Part 1 is applicable except as follows.
20.1 Addition:

Maintenance doors which\ean be opened, lids and accessories shall be placed in the mq
urffavourable position.

20.2 Addition after the first paragraph:
THis is also te"be applied on operating elements i.e. handles or hand wheels.

Modification:

st

Thetest probe 18 of IEC 61032 is not applicable

20.101 Protective enclosures according to 20.2 shall not be detachable except where

— an appropriate interlock prevents operation of motors or fans without protective enclosures;

— it is a solid part of the housing of the appliance.

Compliance is checked by inspection.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.
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21.101 Appliances with large area contacting applicator for a horizontal load, and with
insertion applicator intended for vertical insertion are placed on a rigid floor, as in normal use.

A force of 140 N or the maximum force that can be applied without tilting the appliance,
whichever is smaller, is then applied in a direction perpendicular to the load surface, to the free
edges of microwave barriers and non-movable microwave guards.

This test is carried out 10 times. There shall be no mechanical deformation.

AF :“" ,, -G € <, =28 ‘;‘.‘“v & v € - :.‘;. v, vy . -
applicator intended for horizontal insertion are placed against a rigid wall, as in normal use] A
fofce corresponding to 4 times the mass of the appliance is then applied vertically to thewouter
part of the appliance and then vertically to the free edges of microwave barriers. and ngn-

movable microwave guards, for 1 min.
THe appliance shall not fall down. It shall also comply with 32.1.

Handheld small area contacting applicators are placed against a rigid-object, as in normal
use. A force of 140 N is then applied axially, for 1 min.

THere shall be no mechanical deformation.

21.102 The outside surface of microwave barriers andvmicrowave guards and visudlly
trgnsparent protective devices over or inside viewing openings of appliances with large arpa
cdntacting applicator and with insertion applicator are subjected to three impacts, each
having an energy of 3 J. These impacts are applied\to the central parts of the barriers 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 0,6 kg. The ball is suspended by a suitable cord that is held in the plane of the
barrier. The ball is allowed to fall as_a‘pendulum through the distance required to strike the
sufrface with the specified impact engfgy.

Openable microwave guards.jaré then opened and their inner surfaces are subjected to three
similar impacts.

NQTE The test is not made_at accessible locations with removed microwave barriers.

Any chokes andsmicrowave absorbers on microwave guards are further tested by beihg
suppjected to three-similar impacts. The impacts are made at three different locations.

Appliances with small area contacting applicator are held as in normal use. The outside
sufface-~of microwave guards of appliances with small area contacting applicator |is
supjected to a force of corresponding to 5 times the mass of the appliance or 20 N, whichever
is lsmaller.

.

The appliance shall then comply with 32.1.

21.103 The power supply of the small area contacting applicator is placed in any position
up to 1 m above the floor allowing the small area contacting applicator to fall down on a
hardwood base having a thickness of 50 mm and being located where the applicator will hit it
when dropped from a height of 1 m above the floor, with the cord to the power supply intact.

The applicator is then dropped onto the hardwood base.

This test is carried out five times, attempting to position the applicator so that its major axis is
horizontal and so that a different part of it is exposed to the impact each time.
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The applicator is then dropped five times attempting to position with its major axis vertically,
with its active end pointing downwards.

The applicator shall not be damaged to such an extent that compliance with this standard is
impaired, and in particular with regard to Clause 8 and 32.1.

21.104 The outside surface of large area contacting applicators and accessible insertion
applicators positioned as in normal use are subjected to three impacts, each having an energy
of 3 J. These impacts are applied to the most onerous parts 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
aplproximately 0,5 kg. The ball is suspended by a suitable cord. The ball is allowed tofall’ag a
pendulum through the distance required to strike the surface with the specified impact energy.

The appliance shall then comply with 32.1.

22 Construction

This clause of Part 1 is applicable except as follows.

22.40 Addition:

THe switch shall have provisions for locking, such as a key or a key switch.

22.101 Insertion applicators and large area contacting applicators shall have an availahle
microwave power of 2 000 W or less.

Small area contacting applicators shall. have an effective microwave power of 200 W or legs.
Campliance is checked by inspectioncand relevant measurements.

THe effective microwave power*is’ calculated or measured at the feedthrough for coaxial line
arld control wiring (see key 9'in Figure 107) as follows:

— | if there is a coaxial line between the microwave power generator and the small anea
contacting applicator, the losses in this coaxial line are to be measured or calculated
under the condition of 25 % reflected power by means of conventional microwave methods;

— | if there is a,mierowave isolator or a protective two-port attenuator between the microwaje
power gederator and the small area contacting applicator, the manufacturer is allowed|to
use suechidata to increase the available microwave power under conditions of normal
operation.

22
no

.102.” Large area contacting applica all

tors for drying of floor, wall or ceiling structures sh

NOTE A minimum square opening is thus 35 x 35 cm for 1 200 W available microwave power.

Compliance is checked by inspection.

22.103 Small area contacting applicators shall not have a smaller applicator opening than
0,05 cm2 per W of effective microwave power.

NOTE A minimum rectangular opening is thus 8 cm x 1 cm for 160 W effective microwave power.

Compliance is checked by inspection.
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22.104 Contacting applicators for drying of floor, wall or ceiling structures equipped with
automatic movement means of operation shall be provided with controls so that microwave
generation is stopped when the appliance movement stops.

Compliance is checked by inspection of the appliance and its circuit diagram, and by relevant
measurements and tests.

22.105 Appliances with large area contacting applicator and insertion applicator shall be
prowded with a means such that damage to the supply cord due to movement of the appliance,

provided shall be re-usable.

THis requirement is considered to be met by, for example,
— | a cord-retaining device to keep the supply cord out of the vicinity of theomicrowapye
enclosure, with the supply cord being-adegquately fastened to the appliance’

— | the supply cord entry or attachment being at least 0,6 m from the hearest point of the
microwave enclosure;

— | mechanical guards being designed into the microwave barrier;

— | expandable springs to which the cord is fastened or automatic Cord reels or equivalent which
are fixed above the floor.

-

Campliance is checked by inspection and by the following ‘tést procedure, except for automaftic

colrd reel-in devices.

The supply cord as delivered with the appliancezis\attached to the device in accordance wjth
the instruction manual. The supply cord is then.subjected 10 times to a pull of 100 N, the pull
beiing applied in the most unfavourable direction, without jerks, for 1 s.

Affer the test, the power supply cord shall’'show no damage within the meaning of this standgrd
and it shall not have been displaced longitudinally, in the device, by more than 2 mm.

Appliances with small area contacting applicator shall be provided with a means such that
dgmage to the grounded flexible cable containing a coaxial line and control wiring due |to
moving and turning the appliance is prevented as far as possible.

THis requirement is considered to be met by, for example,

— | a cord-retaining device to keep the grounded flexible cable containing coaxial line ahd
control wiring out of the vicinity of the guard, with the grounded flexible cable containipg
coaxial line*and control wiring being-adequately fastened to the appliance, or

— | the greunded flexible cable containing coaxial line and control wiring entry or attachmgnt
being*at least 0,2 m from the nearest point of the guard.

Cc mbplianca is chackad bv inenaction
HIPHAHGEAS—EGHEGHKEea—y—H ©GHOH-

22.106 Maintenance doors and lids with hinges shall be constructed so that they cannot fall
down unintentionally.

Compliance is checked by inspection.

22.107 Appliances with large area contacting applicator and with insertion applicator shall
incorporate at least two microwave interlocks that are operated when the applicator is moved
away from the load. Each of these interlocks shall operate before undue microwave leakage
occurs and at least one of the interlocks shall operate by mechanical means.

Compliance is checked by inspection and the following test:
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All microwave interlocks except one are rendered inoperative. The appliance is supplied at
rated voltage and operated with the load specified in 101.1.1 or 101.1.3. The microwave
leakage is measured during the movement of the appliance.

The appliance shall comply with 32.101. The test is repeated on each microwave interlock in
turn. Two test types are made: a first with a very slow movement away from the load, and a
second test type with a very rapid movement away from the load. In the second case, the
microwave generator shall be switched off within 3 s.

NOTE 1 A microwave interlock can function by a microwave energy sensing device.

NQTE 2 Microwave interlocks are only tested if they are necessary for compliance with 22.107.

22.108 At least one microwave interlock shall incorporate a switch or an equally relial
method which disconnects the microwave generator or its supply main circuit.

e

Campliance is checked by inspection.

22.109 At least one of the microwave interlocks shall be concealed,and not operable py
manipulation. This microwave interlock shall operate before apy’.accessible microwaye
interlock can be defeated.

Campliance is checked by the following test.

The appliance is moved or not and an attempt is made(to operate the concealed microwaye
interlock by applying test probe B of IEC 61032 to.fall openings. A straight rod, as shownlin
Figure 101, is also applied to any openings of the-mnicrowave interlock mechanism.

The appliance is moved and simultaneously>an attempt is made to defeat any accessible
microwave interlock by means of test probé B of IEC 61032.

It shall not be possible to operate the-.concealed microwave interlock during the tests.

22,110 The failure of any single'electrical or mechanical component that affects the operatipn
of| a microwave interlock shall not cause any other microwave interlock to becorme
inpperative.

Campliance is checked by inspection and, if necessary, by simulating component failure apd
operating the appliance as in normal use.

22.111 A single fault such as failure of basic insulation or a loose wire bridging the insulatipn
sygtem shall>not allow operation of the microwave generator when the applicator is movgd
away frepnthe load.

Caompliance is checked by inspection and, if necessary, by simulating relevant faults. Wires that
may can become loose are disconnected and allowed to fall out of position but are not otherwise
manipulated. They shall not come into contact with other live parts or earthed parts if this
results in all microwave interlocks becoming inoperative.

NOTE 1 Failure of reinforced insulation or double insulation is considered to be two faults.

NOTE 2 Wires secured by two independent fixings are not considered likely to become loose.

22.112 Microwave interlocks operated by detachable parts shall be guarded so that
accidental operation is prevented.

Compliance is checked by inspection and by manual test.
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22.113 Lights, switches or push-buttons for the indication of danger, alarm or similar situations
shall-enly be coloured red.

Compliance is checked by inspection.

22.114 In order to protect the instructed person during determination of the restricted area
specified in 7.102, appliances with large area contacting applicator and insertion applicator
shall be provided with a key switch or similar to operate it from a distance at which the power
flux density is in conformity with 32.1.

NQTE This requirement ensures that the instructed person only gets closer to the operating appliance with_ lafge
arga contacting applicator and insertion applicator as long as the power flux density is in conformity with 32.1.

Campliance is checked by inspection.

22.115 Insertion applicators and contacting applicators without traction drive shall pe
provided with a timer limiting the time of operation to a value determined by the instructed
person.

Campliance is checked by inspection.

22.116 The handheld unit of appliances with small area eontacting applicators shall pe
provided with a start switch and an operation switch.

Campliance is checked by inspection.
22.117 Small area contacting applicators shalkKincorporate a stand.

Campliance is checked by inspection.

23 Internal wiring

THis clause of Part 1 is applicable:

24 Components
This clause of Part\lJis applicable except as follows.

24.1

NQTE 10K TEC 60989 is not applicable to power transformers that supply the magnetron.

24.1.4” Addition:

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 appliance
when it is supplied at rated voltage. They are operated at a rate of approximately six cycles
per minute. The number of cycles is

— microwave interlocks on microwave guards 50 000;

— other interlocks: 5 000.

After the test, the interlocks shall not be damaged to such an extent that their further use is
impaired.
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25 Supply connection and external flexible cords

Th

25.

is clause of Part 1 is applicable except as follows.

1 Modification:

Appliances shall not be provided with an appliance inlet.

25

.5 Modification:

Ty
25

Su

In
po

Cd

NG

25.14 Addition:

Th
ap

info an enclosure.

25.15 Addition:

Th

Ré

A
to
or

pe X attachments shall not be used.
.7 Replacement:

pply cords shall not be lighter than

if rubber insulated, ordinary tough rubber sheathed flexible cond” (code designati
60245 IEC 53);

if polyvinyl chloride insulated, ordinary polyvinyl chloride sheathed flexible cord (co
designation 60227 IEC 53).

some countries, these supply cords are not suitable and.the supply cord shall be ordineg
lychloroprene sheathed flexible cord (code designation.60245 IEC 57).

mpliance is checked by inspection.

TE 101 A requirement to use supply cords with an outer metal-braided sheath is under consideration.

is requirement also applies to external cables or cords where, because of the design of t
pliance, there is relative movement of more than 45° of the cable or cord at its point of en

is requirement applies to all accessible cables or cords.
placement of\the fourth paragraph:

mark shall be made on the cord on the appliance side of the cord anchorage while it is subje
the pull force shown in Table 12, at a distance of approximately 2 cm from the cord anchora
other’suitable point. If access to the appliance side of the cord anchorage is not practical

=

y

pCt

ge
le

th

at

bnthe mark shall be made on the Qupply side of the ,'-mr‘hnrngp and it shall be ensured. th

the pull force is applied to the cord in such a way that, at the point of application of the force,
the sheath of the cord does not move with respect to the conductors or their insulation.

Modification:

The pull force on the supply cord shall be 150 N.

26 Terminals for external conductors

This clause of Part 1 is applicable.
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27 Provision for earthing
This clause of Part 1 is applicable except as follows.

27.101 Any external interconnection cable(s) between a separate main power supply (supplies)
in a separate enclosure and the applicator portion in a separate enclosure shall include an
additional earthing wire for high voltage circuits. The insulation of the wire shall correspond to
the requirements for insulation for operating high voltage.

2710 2—Any-secondary-thigh—vottage)circuitearthingof magmetronsbya—separate—wire—shpall
bel connected to its waveguide in such a way that the wire does not come loose during service
or|repair.

28 Screws and connections

THhis clause of Part 1 is applicable except as follows.

28.1 Addition:

Sdrews made of carbon steel and alloy steel shall be made in aggcordance with ISO 898-1.

Sdrews made of corrosion-resistant stainless-steel shal’ be made in accordance wijth
ISP 3506-1 or ISO 3506-2 or ISO 3506-3 or ISO 3506-4¢

28.4 Addition:

Sdrews that make mechanical connections and*¢lectrical connections shall be so designed that
th¢ contact pressure does not change appr&éiably through loosening of the screwed assembly
parts during operational stress and contact corrosion.

Sdrews that make mechanical connections and provide earthing continuity shall

— | be one of types specifiedlin Table 101 and be made in accordance with 1SO 898-1 |or
ISO 3506-1 or ISO 35062270or ISO 3506-3 or ISO 3506-4, and

— | have a minimum outerthread diameter of 2,8 mm, and

— | be so designed that the contact pressure does not change appreciably through loosening|of
the screwed assembly parts due to operational stress and contact corrosion. They shall pe
designed sa\that a minimum contact pressure remains.

Caompliangents checked by inspection and by measuring the assembling torques for screwpd
cojnnectiods providing earthing continuity by applying a torque as specified in Table 101 to tyrn
the sckew in the fastening direction. The screw shall not turn.

The screw shall not have been unfastened prior to performing this test.
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Table 101 — Assembling torques for screwed connections providing earthing continuity

Outer thread
diameter of the Assembling torque
screw
mm Nm
Screwed connections for the mechanical
strength of the screws A2-70 according Screwed connections for the mechanical
to ISO 3506-1, or ISO 3506-2, or strength of the screws > 8.8 according to
1ISO 3506-3, or ISO 3506-4 and 5.8 1SO 898-1
according to ISO 898-1
>2,8and < 3,6 0,8 1,3
> 3,6 and <4,2 1,9 3,0
>4,2and <5,3 3,7 6,0
>53and <6,3 6,5 10,0
M8 15,0 25)Q
M10 31,0 50,0

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable.

30 Resistance to heat and fire
THhis clause of Part 1 is applicable except as follows.
30.2 Addition:

30.2.3 is applicable.

31 Resistance to rusting

THis clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards
This clause~of Part 1 is applicable except as follows.

32.1 Addition:

Appliances shall be so constructed and enclosed that there is adequate protection against
access to the microwave enclosure, and that any microwave energy emanating from it is non-
hazardous.

Microwave leakage is determined by measuring the microwave flux density using an instrument
capable to measure microwave flux densities from about 5 W/m? to at least 250 W/m?2, that
reaches 90 % of its steady reading in 2 s to 3 s when subjected to a stepped input signal. To
simplify the use of the instrument, a non-interfering spacer is mounted on the sensor probe,
providing a required minimum distance of 50 mm between the sensor and any external object.

The microwave leakage reading with the sensor at any point 50 mm or more from the external
surface of the appliance or any microwave barrier shall not exceed 50 W/m2, averaged over
the most onerous 20 s interval. The instrument reading shall not exceed 250 W/m?Z2.
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NOTE Microwave leakage can vary with power pulsing (including brief operation under the test conditions in 22.107,
19.101 and 101.1.1) and load variations. Depending on the actual time constant of the instrument, readings are then
taken every 2 s or 3 s.

Compliance for appliances with large area contacting applicator is checked by the test in
32.101 under the conditions in 101.1.1. Compliance for appliances with insertion applicator is
checked by the tests in 32.101 under the conditions in 101.1.3. Compliance for appliances with
small area contacting applicator is checked by the tests in 32.101 under the conditions in
101.1.2.

r and away from the external surface of the appliance and microwave barrier to locate
ighest microwave leakage, particular attention being given to the openings and the microwaje
barriers. The region inside a geometric opening into the microwave enclosure or microwaye
barrier is not regarded as accessible.

A |second test series is then carried out at the openings of appliances(with large area
cdntacting applicators and insertion applicators as specified in—TFable104 Table 102, wjth
refnoved microwave barriers, and any interlock to any of them beingdefeated. A metal rpd
with 2,56 mm diameter and 100 mm length (test probe C of IEC 61082) is used with the
ingtrument sensor spacer for this test, as shown in Figure 102. During the operation, the free
rofl end is moved in any position near but not inside the surface,-of the geometric openings
splecified in-Table—101 Table 102. The position of the sensor is nét to be any closer than 50 mm
tolany part of the external surface of the appliance, and to the.surface of the geometric openipng
of|the microwave enclosure.

Two additional sensor spacer tip and rod locations ar€ to be used: as shown in Figure 102 Qut
with the spacer tip and its rod end now placed at the.opening; and with the rod centre mounted
at|the sensor spacer tip and a rod end at the opening.

If the leakage reading is less than 50 W/m2the reference surface for 101.6 is at the surface|of
the geometric opening of the microwave enclosure without microwave barrier. If the leakage
reading exceeds 50 W/m? under these-conditions, the locations of the sensor (not spacer tjp)
further away from the microwave enclosure where this value is measured are recorded. The
pasition of the reference surface @way from the surface of the appliance is then determined ps
50 mm straight inwards from this“sensor position and towards the surface of the appliance.

NQTE The optimum length of the wire is different for operating microwave frequencies other than 2 450 MHz.

~.

32.102 Al/l microwave guards and microwave barriers are in place and the spacer tip|is
moved over and away from the external surface of the appliance and any microwave guard|or
microwave bartrier to locate the highest microwave leakage, particular attention being given|to
the openings,~The region inside a geometric opening into the microwave enclosure (or
microwave-guard or microwave barrier is not regarded as accessible.

32.103- With all microwave guards of small area contacting applicators in place, two
additional sensor spacer tip and rod locations are to be used: as shown in Figure 102 but wjth
the spacer tip and its rod end now placed at the opening between the microwave guard and
the load; and with the rod centre mounted at the sensor spacer tip and a rod end at the opening.

101 Protection against accessibility to microwave-containing regions

101.1 The microwave leakage-preventing action of mating parts of applicators and the load
shall provide adequate protection against microwave leakage.

NOTE Means of leakage prevention can be capacitive seals, quarterwave chokes (acting by impedance
transformation), mode chokes (acting by field pattern mismatching) and microwave energy absorbers.

Compliance is checked by inspection and the applicable tests in 101.1.1 to 101.1.2.
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101.1.1 Large area contacting applicators are operated under the conditions in 3.1.9 and
additionally with a second load consisting of a compact assembly of softwood planks with a
moisture content of 15 % to 20 %. The assembly should extend at least 120 mm outwards from
the space of the applicator and be at least 200 mm high.

101.1.2 Small area contacting applicators are operated under the conditions in 3.1.9.

101.1.3 Appliances with insertion applicator for moisture removal by insertion into holes in
floor, wall or ceiling structures are operated under the conditions in 3.1.9.

101.1.4 The dimensions of viewing openings and permanently open means of access\for
ventilation, liquid evacuation or similar shall be less than 20 mm x 50 mm.

Campliance is checked by inspection.

101.2 The free height between a large area contacting applicator and a.flat load shall pe
legs than 20 mm.

Campliance is checked by inspection of the appliance and its instruction sheet.

101.3 If the manufacturer’s specifications allow use of the appliance with non-flat loads, the
tegt in 22.107 is repeated with the most onerous load geometry allowed by that specification.

Campliance is checked by inspection of the appliance and its instruction sheet.

101.4 The free accessible distance between the‘external housing or any microwave guard|of
an appliance with insertion applicator and theload shall be less than 20 mm.

Campliance is checked by inspection.

101.5 The free accessible distance between the microwave guard of a small arpa
cagntacting applicator and a flat load shall be less than 20 mm.

Campliance is checked by inspection.

101.6 There shall be' microwave barriers if there are accessible openings into the microwapye
enclosure.

There shall besmicrowave barriers between a large area contacting applicator and the logd,
and at an insertion applicator and its load.

Microwave barriers shall not be constructed of metal or microwave-absorbing material in sugch
a vaythat they can guide or absorb microwaves and their accessible openings shall not pe
largerttramtheopenings that they protect:

Microwave barriers shall be removable only with the aid of a tool.

NOTE 1 The function of the microwave barrier is to act solely as a mechanical barrier.

Microwave barriers shall withstand the tests in 21.101 and 21.102. Furthermore, it shall not
be possible to insert the test probe B of IEC 61032 through any holes in microwave barriers,
with exception of the accessible end opening.

Compliance is checked by inspection, the specified tests and the tests in—-Fable—101 Table 102.
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The dimensional and microwave leakage measurement requirements on microwave barriers
in relation to the dimension and type of opening are given in—-TFable—101 Table 102. The barrier
length is calculated from the reference surface as obtained by the applicable measurements in
32.101 but shall extend all the way to the opening of the microwave enclosure.

Table-104 102 - Specifications for microwave barriers

Opening Allowed use Required Microwave leakage Remarks
dimension barrier extent measurement
Up to 20 mm Only between 80 mm from With and without 100 mm
contacting reference rod. 20 s time of
applicator surface integration
and the load
20 mm x 50 mm to | Any purpose 80 mm from With and without 100 mm
(12 mm reference rod. 20 s time of
surface integration
@112 mm to Any purpose None Only without rod. 20 s @ 12,mm holes in
313 mm time of integration applicator walls will neefd
protection against leakade
<|d 3 mm and Any purpose None Only without rod. The
narrow slots in leakage measurement
mietal surfaces integration time is that, of
the instrument (2 s(te*3 s)
for narrow slots
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nat be possible to insert the‘test probe B of IEC 61032 through any holes in it, with excepti

of

Cq
gy

no hot spots.

mpliance is checked by inspection and the applicable*tests in 32.101 and 32.102.

TE 2 A method for testing the microwave properties of the microwave barrier is by a heating test of a part g
h |laboratory microwave oven, for about 30 s. Appropriate material will not become hot and in particular there

TE 3 At 2 450 MHz, narrow slots in an applicator can radiate significant microwave energy if their len
broaches a half wavelength. A contacting part\of the body can then be subjected to a very local but high poy
borption even when there is a small leakage;measured 50 mm away. There will be no leakage from slots less tH
hm wide in TE,, waveguides, along a wide side longitudinal centreline or in the short side in the plane o

hsverse cross section.

1.7 Microwave guards shall withstand the tests in 21.101 and 21.102. Furthermore, it sh

the opening according to 101.6 at the load.

mpliance is checked by inspection and the specified tests. After these tests, the microwa
ards shall camply with 32.102.
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Dimensions in millimetres

23-0,1

210

20 100 +0,2

1

Y
A
y

IEC
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y
probe handle

Figure 101 — Test rod for interlock concealment

Dimensions in millimet

IEC

es

2 |probe spacer

3 |[field\sensor

4 |tape

5 metal rod

NOTE 1 A hollow metal tube can be used instead of a solid rod. Its outer dimensions are L = 100*' mm,

@ = 2,5%0.15 mm. As material, non-magnetic metal like aluminium or brass can be used.

NOTE 2 The rod can be fixed to the probe spacer with a thin microwave transparent tape so that the field sensor
is located approximately 90° out from the end of the rod. Only when there is not enough space in the vicinity of the
access opening the sensor can be more aligned with the rod. The minimum distance from the rod — and any other
part of the appliance, including the surface of the access opening — to the field sensor is 50 mm.

NOTE 3 Since the rod acts as an antenna, contact between the rod and metal part can cause spurious readings.
Thus, maintaining a minimum distance can be maintained.

Figure 102 — Arrangement for measurement of microwave leakage


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

— 35—

IEC 60335-2-110:2024 RLV © IEC 2024

asn 119y} pue sadAj sojesijdde Jualiajyip JO MIIAIBAO ‘9}S UOI}ONIISUOD — £0) 24nB14

(a1qIs$200EUI BAJE PBJOLIISAI 9)EW O}
sueaw Jo ajdwexa) Joop payo0]

/ pJod Ajddns 9|qixa|4

uswinisul abexes| aABMOIDI

Joyedijdde Buioejuod ease abie

-l eale pajol)sal Jo sallepunoy

eale pajoL)sdy

\ (uosiad pajjiys 10 _
pajonJsul) JojesadO

eale pajol}sal
10 Buppep

/

uosiafl AteuipiQ

uosiafl Aieuipio

| —
/

N—]

\J

S
% 34# ‘O\t

(e]qIsseooeUI EPIE PaJOLI}SaI 9)ewW 0}
(e)qissaooel! BOIE PajOLIISaI SYeLl 0} % sueaw 0 a|dwlxa) Uone|EISUl JaLIeg
sueaw Jo ajdwexa) J0op payo0]
ubis Buiuigm sjqipne 40 SiqIsIA Jo 82I1n0S eale pajolsal
Jo Bupyen /
\
(e]qIssadoeUl EalE PaJoLISal axew 0}

sueaw Jo a|dwexa) Joop payo0T]

alIs UonohHsues

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 RLV © IEC 2024

— 36 —

9ALIp uol}oed] Jnoylim Jojesljdde Buijoejuods eale abie] — 01 w:%

Buiuado Jojeoiddy /
ubis Buiuiepy

(Joyuow Beses) Jo s|dwexa) ¥O0|SjUl SAEMOIN | _

pJenb anemololpy

Bliiuado Buimain

I~ Jojesauah aABMOIDIN

00}I8)Ul SABMOIDI

18111eq SABMOJDI

I~
9INSO|oUd SABMOIDIN

———
S ———

fffffffff Buluado Jojeorddy

A

P

pioo Addns sjanfe|4 N Jojesauab aAeMoIDI A
' J

Olg_w:oc 10 JOA0D [BuloIX] ﬁ
>A uo

(youMs Jo m_QEm%W_._oE_ SNEMOJDI
.\/._o_“omb inoyum
J01e9]| Bunoejuoo eale abieq

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

- 37—

IEC 60335-2-110:2024 RLV © IEC 2024

i‘l/
Joop souBUBUIEI

Moqajul SABMOIDIN

ip uonoel|

p1od Aiddns ajqixpi4

Q
c

onoel} yim
Jojeoljdde_fuioriuod eale afleq

9ALIp uol}oe) yum aojesijdde Buiyoejuod eale abie] — gL ainbi4 \VV/

O¢

~

U0z juswieal |

ubis Buiutepp

L]

(OI
.HHQ

g
yonms
[ESIoA8I UOlORL |

3OO0}Ja}Ul SABMOIDIN

N

2INSO[OUS SABMOIDIN

N

J10)e19Uab SABMOIDI

_

00}J8)uUl SABMOIDI

JOOp @oueUSIUB

@@ : Jojesau

bb 9aABMOIDIN

aAUp uonoel|

Buiuado Jojeolddy

owms

t

[eSJaA8l Uonoel |

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 RLV © IEC 2024

— 38 —

—

)
@)
O¢

Jo3jesjjdde uoiuasu] — 90| ainbi4 @

4%u

.

3OO|48}Ul SABMOIDIIN .
o

N
——m

!
I

pJoo A|ddns a|dixa|

Jojesauab anemdiolp

Buisnoj io ™
JOA0D |eulgixg

VAN

| S

T ———

Lm._@/vzm\sob_s_

7

N

ubis Buiulepp

—————

3O0a}Ul SABMOIDIN

TEDIdde UoIasy]

IEC



https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 RLV © IEC 2024 -39 -

17

IEC
Kely

1 |load (e.g. window frame _with paint to be removed)

2 |small area contacting\applicator in metal housing (non-radiating into free space)

3 |spring-loaded axial microwave transparent rod for load presence sensing, activating a microwave interloc
4 |asymmetric guard'or microwave guard

5 |centre conddctor of coaxial line (its continuation upwards to the right not shown)

6 | metallic\tube, also outer conductor of coaxial line

7 |area of the gripping position of the operator’s hand when appliance is in use

8 | outef enclosure, also containing control wiring

©

feedthrough for coaxial line and control wiring

-
o

grounded flexible cable containing coaxial line and control wiring

N
N

glass window above the window frame

-
N

microwave leakage sensor

-
w

microwave transparent cover (made of e.g. plastic) for microwave leakage sensor

N
N

operation switch

-
[6)]

space for electrical components and wiring

-
[«)

start switch

-
~

operation lamp (orange or yellow)

Figure 107 — Small area contacting applicator
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex AA
(informative)

Rationales for the microwave barrier
and associated leakage tests

AA.1 Standard measurement of microwave oven leakage

TH
fo

€re are several commercial Instruments on the market. Those that perform sufficiently W
the purpose have a small, reasonably isotropic (omnidirectional) sensor at the end™of

plastic rod. The sensor reacts to the electric field only. There is also a non-disturbing/séns

sp
of
fa

acer which is used to determine a 50 mm minimum distance between the sensor and any p
the appliance as specified in the standard. Testing of instruments include calibration in t
field (the inaccuracy is allowed to be about £ 20 %), and one or two tests intended to sh

that the sensor is "electrically small" so that it does not itself cause interference (standing wav

to

Th

objects nearby.

m

asured (V/m) but instead in W/m2 (or mW/cm?2). The conversjdhis correct only in the fr

space plane wave case, where the wave impedance is 377(&~and there is unidirection
prppagation. Since a standing wave is the sum of two waves propagating in different directior
and the probe is not direction-sensitive, the field impedanee then becomes smaller or larg
than 377 Q, so that the instrument reading becomes erraneous. Erroneous readings are al

o
is

Th
ap

tained in strongly curved near fields and with the probe-in a waveguide or similar where thg
A single or multiple mode (having a different impedance).

e minimum 50 mm distance between the instrument sensor and any accessible part of t
pliance was specified more than 40 years ago when the first microwave oven leaka

standard was created. The major reasons:were that it was found desirable to use the same ty

of
o
a)
b)

A
th
it
ap

instruments which were used for far-field exposure measurements, and that it was conclud

thjlt an electric field sensor instrument would not indicate a proper value for determining t

tgoing power flux density if the probe was located

where the field curvature was very significant (in comparison with the wavelength),
in the presence of any-standing waves near the sensor.
reasonable compromisé with the need to measure emission (i.e. in the source region, so th

b "leaking spot" ¢ould be found) was found to be 50 mm for the 2 450 MHz ISM band. Ever
vas noted in the instrument literature at the time that the same 50 mm distance would be ¢

that the specification was modified.

Th
w4

s.d result of an existing regulation on free space power flux density of up to 100 W/m?2 bei

e historical reason for the choice of the maximum allowed level of 50 W/mZ2 (= 5 mW/cm?2)

el
a
or
art
he
DW
es)

e scale on microwave leakage instruments is not in the same units as what is actudlly

ce
al
S!
er

at
if
Ss

propriate for_the lower ISM band at 915 MHz, the matter was not considered so problematic

ng

ac

ceptabte T commerciatand industriat environments, pius considerations of a possibitity

of

two or more microwave ovens being located close to each other. Later, when household
microwave ovens came on the market, the nature of door leakage was found to typically be
from only some few leaking spots, so that the power flux density decreased almost quadratic
with the distance away from these. There was no reason why the user would remain very near
the closed door of an operating oven, and widely publicised investigations showed that the
actual exposure of any part of the human body became very low, particularly in consideration
of a reasonable averaging time of 5 min to 10 min for hazard assessment. As a result, the

50

W/m?2 limit was applied also to household microwave ovens.
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In the beginning of the 1970’s, the US authorities responsible for radiation safety found some
quality problems with some microwave oven models and introduced a 10 W/m?2 "factory limit"
for new unused ovens, in order to dampen any public concerns. Only one or two other countries
followed.

In the meantime, IEC 60335-2-25, the safety standard for microwave oven for household and
similar use was successively developed and the value 50 W/m2 became the worldwide limit
after all tests. However, in empty operation and after a potentially destructive door test,
100 W/m?2 was instead required. The rationales for the higher value under no-load conditions
were reported difficulties by some manufacturers, and the conclusion that no-load operation
wauld typically be even more short-term and an also uncommon fault condition.

In|the 1980's, leakage measurements at covers for lamp replacement were dealt with by the
exjperts maintaining IEC 60335-2-25. The hole array in the cavity wall, at the lamp, can of course
leak microwaves. The size of the cover-may can be such that the 50 mm distancejto'the neargst
appliance part can be maintained also with the sensor almost inside the external’housing frgm
which the cover has been removed. A case had been reported where the instrument reading
was quite high in this condition, but there was a very low reading with the whole housipg
removed. The reason for the high reading was that a standing wave_inside the housing hpd
been created. There was an electric field but no real leakage sincé’the standing wave is the
sum of an outwards- and inwards-going wave and-may can have no-net power flux. In additign,
if @ finger would be put into the opening, the standing wave would disappear and only the real
legdkage becomes the possible hazard. As a consequence}_a statement was added to the
standard to the effect that the instrument sensor should notbe€ closer to the opening plane than
50 mm, i.e. the region inside the cover should not be considered accessible with regard to the
legdkage measurement. The same principle is adhereddo in this standard, but the actual leakape
situation is now really assessed, by the extended tést in 32.1.

AA.2 Microwave hazards — the basic restriction

Microwave exposure is considered to He potentially hazardous if the heating of parts of the
human body exceeds certain values.(These are specified as SAR values (specific absorptipn
rate) and are expressed in W/kg tissue. The lowest SAR value of whole-body exposure whegre
there-may can be some risks has.been found to be 4 W/kg. A safety factor of 10 is subsequenitly
applied for instructed persons-and a further safety factor of 5 for ordinary persons, resulting
in [the basic restriction of 8;4vand 0,08 W/kg in the two cases. Local, non-hazardous exposyre
limited to the head and trunk-may can be up to 10 W/kg and 2 W/kg, respectively. Twice this
(2P W/kg and 4 W/kg) ‘are considered non-hazardous locally in the extremities (including hands
S,

verification methods are used in industry and for protection of microwave workers and the
general public: a maximum allowed far-field power flux density far away from the source, and
an emission standard for appliances such as microwave ovens.

The issue is now if the relaxation of SAR values for parts of the body, in combination with the
integration volume, are compatible with the free space exposure method.
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When parts of the human body having a small radius of curvature are heated, diffraction,
resonant and other focussing or amplification phenomena—-may can occur. In the case of

2
in

450 MHz, the internal wavelengths in tissues as well as the penetration depth limitation result
only fingers being of major interest. In principle, also bent knuckles and elbows could create

focussing effects, but fingers are definitely much more problematic with regard to the effects

di

scussed here. It is not assumed that other protruding parts of the body such as the nose, ears

or penis are brought very close to microwave leakage sources in commercial or household
heating equipment.

The following modelling results indicate the degree of compatibility between the basic restriction

anld the free space exposure method:

N
w
lo

uymerical modelling using commercially available electromagnetic software was used."Afinder
ith 13 mm diameter and typical dielectric data (homogeneous, with ¢* = 40 — j10) Where the
$s factor (10) is lowered in consideration of bone and tendons) was exposed~to) 10 W/m2|in

frge space. The strongest absorption occurred for TM, polarisation (i.e. with.'the impinging

e
ty
in

If
w

and the 10 cm3 integrated value would become 9 W/dm3,

THe conclusions are that:

A

e, having two opposite axial zones of maximum heating intensity.(The maximum power

}ctric field parallel to the finger axis) and the mode in the finger then becomes of the TM,,4
ensity becomes 5 W/dm3 and the average over the worst 10 cm3 bécomes about 1,8 W/dm?3.

the finger would be exposed to a plane wave with a power fluX density of 50 W/m2 — that
Rich is allowed from microwave ovens, etc. — the maximurh value would become 25 W/din3

The ordinary person basic restriction is exceeded. However, the types of appliances deplt
with in this standard are not operated by ordinary persons.

The instructed person basic restriction is about the same as the actual SAR valde.
However, the actual situation with Jarge area contacting applicators as well as wijth
insertion applicators is that the operator is never close to the applicator opening or rpd
antenna. A negative factor is, however, that opening regions of these applicators are larder
than spots of an oven door asya leakage source, so that the region with a high microwaje
energy density-may can extend further out than from an oven door. Hence, the constructipn
of the applicators and barriers as well as the measurement method-must shall ensure that
SAR values of 20 W/kg in the human extremities are not exceeded.

A.4 Microwave hazards from open applicators

THe actually absorbed microwave power in a part of the human body is always very dependgnt
on the field-eonfiguration, and the field configuration at the body part is also strongly modified
by| the part-itself. This means that even knowledge about the true power flux density or the

ectric field intensity cannot be used to assess the actual microwave absorption rate and it

abserption-can-be-made—Hencethe ge—inten ed q 2 ee-space

wave at 50 mm or more away from the source will now not alone determine the level of hazard.
The actual hazard also depends on:

any possibility of access into a region where there is microwave energy,

the size of the opening, which-may can determine the type of field characteristics, or allow
several kinds of microwave field characteristics,

any objects, including a load to be heated or a part of the body at the opening, which-may
can also determine the type of field characteristics.
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The access situation is of course crucial and shall be standardised in some ways so that
reasonably simple and objective procedures and requirements can be established. Since only
the arm, hand and finger (and leg, foot and toes) are considered to be the parts of the body
which-may can get in contact with or close to applicator openings of these appliances, two
important issues can be directly quantified:

a) all geometric factors (by test probe B, etc.), and
b) as addressed above, these parts of the body are less sensitive than for example the head.

An important principle is that a "hazard boundary" (called reference surface in this standard) is
deffined somewnhere In the vicinity of the physical opening suriace and that a leakage instrament
reading of 50 W/m?2 is to apply for the tests. This means that what remains is to construct tegts
which will ensure, with reasonable certainty, that actual power densities (in W/m3<6r SAR
vallues in W/kg) in human extremities "contacting" the reference surface will not exceed thoge
caused by a "normal" leakage source such as a microwave oven door region giving a power
flux density reading of 50 W/m2 at 50 mm distance from any part of the appliance:

The field configuration then becomes the issue, i.e. how to obtain realistic measurement resufts
with the same type of instruments as are used for microwave ovens with'a door. Clearly, thgre
is|a need for simplification and standardisation using some typiecal scenarios. The magst
important matter is then to consider cases where access would-be more severe than in the
ndrmal door leakage case. These "onerous" cases are as follows:

o | The field configuration is such that there is a very high iaténsity in a region, and the intensjty
diminishes very quickly with increasing distance, so that no reading-may can be obtaingd
with the sensor 50 mm away from the applicator’ opening — but there is obviously a qujte
hazardous microwave energy density at the opeqing. Structures creating non-radiating ngar
fields or strongly evanescent modes have this/effect. Small area contacting applicatars
are excellent examples of this — they do.in fact need to have such characteristics for
compliance with this standard and there-mdst shall of course be adequate protection of the
operator against access to the applicator opening.

e [ The field configuration is such thata microwave power flux is bound to a dielectric objeft.
The loads being treated with large area contacting applicators are the most typigal
example, and a bound surface wave-may can then exist, and "transport" microwave power
away from the opening. The "best" condition for this phenomenon occurs with loads havihg
a very high water content (a very high dielectric constant ¢&'). There-may can then be ho
leakage instrument reading with the sensor 50 mm up, but with the metal rod in Figure 102.

Infthis standard, a method of leakage extraction and non-shielding microwave barriers is usgd.
One end of the metalyrod-may can act as a receiving antenna and since the end can be located
velry close to parts of the applicator and load, it will also pick up near fields, evanescent modgs
and surface waves when suitably oriented. A "spatial averaging" of the externally available
microwave _energy also results, since the instrument sensor is still not closer than 50 mm to any
other object.

AA.5“Time averaging

There are only two time integration specifications in the existing national standards by radiation
protection agencies:

a) 6 min for whole-body exposure (probably including fingers), and

b) criteria for duty cycles in cases of very short pulses such as from radar transmitters.
Additionally, in some national legislation on non-ionising radiation, there is a ceiling value
of exposure; a ceiling value of e.g. 250 W/m2 and a 10 W/m2 average-may can be interpreted
as maximum 300/25 =12 s, isolated strong exposure being allowed during any 6 min
interval, with no exposure during the remaining 5 min 48 s of the interval.
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The 6 min integration time is quite compatible with typical cases of irradiation of parts of the
body having a radius of curvature larger than about one free space wavelength of 2 450 MHz
microwaves. In such cases, essentially a plane damped wave propagation can be assumed, as
well as a depth of 30 mm to 40 mm in the tissue over which equilibration by heat conduction
takes place. Using the heat conductivity data and the Fourier heat conduction equation then
results in a time constant (i.e. about 63 % of the stationary conditions have occurred) of about
5 min. A useful comparison is with boiling of an egg in 100 °C water: it takes about 5 min for
the centre to reach a temperature of about 65 °C.

The most onerous heating pattern in a diameter 13 mm finger under plane wave 2 450 MHz
irradiation is uneven, with about 5 mm distance between the hot and cold areas. It can be shoyn
that the overall microwave coupling is strongest for about a diameter 16 mm finger."The
corresponding distance between hot and cold areas then becomes 7 mm or less.

THe Fourier heat conduction equation is spatially quadratic. Using the boiling.of,'a diameter
40 mm egg in 5 min having distance between the cold and hot regions is 20 mm~as a basis| a
7 mm distance would be similarly equilibrated in (7/20)2 of 5 x 60 s, i.e. about-35 s integratipn
time is adequate.

THhere is, however, another factor to also consider: even a very localised heating rate shoyld
nat be so high that there will be any risk of pain or injury during thectime of integration. A suitahble
acceptable local temperature rise-may can be set to 5 K, in consideration of both that the skin
area with heat-sensing nerves will be heated at least by conduction and that such a temperatdre
rise under short term conditions will not cause any injury~in/the fingers. A normal person will
feel and react to a temperature increase of the same order or less — about 3 K — within some
very few seconds.

A homogeneous SAR value of 20 W/kg (the basic festriction for instructed person fingers)
result in a temperature rise rate of about 0,5 K/min.

Naow suppose that only e.g. the tip of a finger absorbs all power and the remainder of the 10 g
abilsorbs no power. Such scenarios-mustshall actually be considered for small area contacting
applicators dealt with in this standardéand of course occurs e.g. with the finger if there is accefss
tothe near field. The volume of that part of the tip that absorbs microwaves is now set to 0,5 cmn3
(which is the volume of a hemijsphere with diameter 12 mm). Using this in relation to the 10 c:l:3
ofthe basic restriction, oneobfains 20 times faster "allowed" temperature rise rate of 10 K/mjn.
This will also mean that ¢the person will feel the heating of the finger within 20 s. Since the
equilibration by heat conduction has about the same time constant as above, one again arrivees
at|about 30 s suitable-integration time.

AA.6 Conclusions and modifications of differences to the existing standards fpr
microwave ovens with a cavity door

THe 6(min time of integration specified in many existing standards is inadequate for the
purposes of this standard. A more realistic value should be 30s. However, additional
requirements on protection against acCesSSIDIy 10 mICrowave-contaming regions are ailso
needed — and are contained in Clause 101 of this standard.

The existing emission standard for microwave ovens specifies an integration time of about 2 s
for the measurement. This is for historical and practical rather than safety reasons. A typical
household microwave oven has either a ceiling stirrer or a turntable, and with the specified
circularly cylindrical test load, the leakage variation periodicity will be comparable to or less
than the specified integration time. Measurements are then correct and made easily and quickly
with the present standards for microwave ovens with a cavity door for user access.
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Since the appliances considered in this standard behave quite differently, there is no reason to
introduce limitations on construction which have no relevance to safety considerations. The
same 20 s time of integration for leakage measurements as in IEC 60335-2-90 shall therefore
be applied. This is somewhat shorter than 30 s, but allows faster measurements and easier
integration. The most onerous 20 s interval is to be chosen, and the instrument integration time
of 2 s to 3 s shall be maintained.

In addition, the same maximum measured (integrated, ceiling) value of 250 W/m2 as in
IEC 60335-2-90 for microwave tunnel ovens, consistent with the instrument integration time of
2 s to 3s is introduced, to simplify instrument specifications and handling as well as the
numerical integration in cases of highly variable leakage. Such strong variability-may can ocqur
for example in appliances with a protective device consisting of a built-in leakage monitor
coupled to a cut-out.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-110: Particular requirements for commercial microwave

appliances with insertion or contacting applicators

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatio
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-goveramental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the’' International Organization

Standardization (ISO) in accordance with conditions determined by agreement)between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technigal‘committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
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.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwd
any IEC Publication and the corresponding national’or regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas,saccess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC orlits directors, employees, servants or agents including individual experts 4
members of its technical commitiees and IEC National Committees for any personal injury, property damage
other damage of any natufe ywhatsoever, whether direct or indirect, or for costs (including legal fees) &
expenses arising out of .th€” publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
indispensable forithe correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent rights
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
may be-required to implement this document. However, implementers are cautioned that this may not repres
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. |
shall,not be held responsible for identifying any or all such patent rights.
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IEC 60335-2-110 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 second edition cancels and replaces the first edition published in 2013 a
Amendment 1:2019. This edition constitutes a technical revision.

nd

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

Subclause 7.1 has been improved in clarity.

Subclauses 19.11.2 and 19.103 have been improved in clarity.
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Th

Clause 28 has been modified to add screw requirements.

e text of this International Standard is based on the following documents:
Draft Report on voting
61B/688/CDV 61B/691A/RVC

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

Th

TH
ad|
at
de

A
el

Th

amendments unless that edition precludes it; in that casg;“the latest edition that does n
pclude it is used. It was established on the basis of the sixth edition (2020) of that standard.

pr

NQ

Th

that publication into the IEC standard: Particular requirements for commercial microwa

ap
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NG

e language used for the development of this International Standard is English.

is document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availat
www.iec.ch/members_experts/refdocs. The main document types developed by IEC 3
scribed in greater detail at www.iec.ch/publications.

list of all parts of the IEC 60335 series, under the general title;.Household and simi
bctrical appliances — Safety, can be found on the IEC website.

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

TE 1 When "Part 1" is mentioned in this standard, it referstelEC 60335-1.

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

pliances with insertion or contacting applicators.

hen a particular subclause of Part 1.is'not mentioned in this part 2, that subclause applies
as is reasonable. When this standard states "addition", "modification" or "replacement"”, t
evant text in Part 1 is to be adapted accordingly.

TE 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, includ
those in a replacedtlause or subclause;

additional annexes)are lettered AA, BB, etc.
TE 3 The following print types are used:
requirements: in roman type;

test specifications: in italic type;

in
le

ar

its
ot

netes: 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.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

-6 - IEC 60335-2-110:2024 © |EC 2024

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the 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 to the fact that equipment manufacturers and testing
organizations can need a transitional period following publication of a new, amended or revised IEC publication in
whjch to make products in accordance with the new requirements and to equip themselves for conducting new| or
reyised tests.

It i$ the recommendation of the committee that the content of this publication be adopted for implementationhationd
no{ earlier than 12 months or later than 36 months from the date of publication.

y

IMPORTANT - The "colour inside" logo on the cover page of this, document indicates
hat it contains colours which are considered to be useful for the correct understandir?lg
df its contents. Users should therefore print this document using’a colour printer.

~*
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INTRODUCTION

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

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
https://www.iec.ch/sc61b/supportingdocuments
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nagt constitute a replacement for the normative text in this standard.
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is information is given for the convenience of users of this International Standard and~do

is standard recognizes the internationally accepted level of protection againstthazards su
electrical, mechanical, thermal, fire and radiation of appliances when operated-as in norn
e taking into account the manufacturer's instructions. It also covers abnommal situations th
n be expected in practice and takes into account the way in which electromagne
enomena can affect the safe operation of appliances.

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

An appliance within the scope of this standard also incerporates functions that are cover
another part 2 of IEC 60335, the relevant part 2_israpplied to each function separately,
as is reasonable. If applicable, the influence~of) one function on the other is taken in
count.

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

TE 1 This means that the technical committees responsible for the part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geng
uirements.

is standard is a product.family standard dealing with the safety of appliances and tak
bcedence over horizontal/land generic standards covering the same subject.

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
blicable since they have been taken into consideration when developing the general and particular requireme
the IEC 60335 series of standards.

applianee that complies with the text of this standard will not necessarily be considered
mply with’the safety principles of the standard if, when examined and tested, it is found
ve ather features which impair the level of safety covered by these requirements.
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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 the
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;

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

Part 2-110: Particular requirements for commercial microwave
appliances with insertion or contacting applicators

Scope

THis clause of Part 1 is replaced by the following.

TH
us

begtween one phase and neutral and 480 V for other appliances.

Ag

of

appliances.

Appliances covered by this standard incorporate an open-ended applicator (as example
overview is given in Figure 103) for treatment of the load.They are divided into three types:

Mi
ar

walls or ceilings (an example is given in Figure106);

with large area contacting applicator, typically for drying of floors, walls or ceilin
(examples are given in Figure 104 and Figure 105);

with small area contacting applicator;/typically for paint removal and spot-heating (
example is given in Figure 107).

crowave appliances with insertion-applicator, large area contacting applicator or sm

frgquency bands between 300 MHz and 30 GHz, for supplying energy to an external load whi

is

heated so that a resulting(process of drying, moisture transport which can result in forc

due to formation of steam, decomposition or chemical modification, melting, or termination

or

NQTE 101 ISM frequency bands are the electromagnetic frequencies established by the ITU and reproduced

Cl

janisms such as bacteria or fungus occurs.

BPR 11.

NQTE 102 Fooed-and beverages are not loads in the meaning of this standard.

with insertion applicator, typically for moisture £emoval by insertion into holes in floof

is part of IEC 60335 deals with the safety of microwave appliances intended'for commercjal
e, their rated voltage being not more than 250 V for single-phase appliances connected

far as is practicable, this standard deals with the common hazards)presented by these typges

all

pa contacting applicator arecusing electromagnetic energy in one or several of the ISM

ch
es
of

n

Appliances with insertion applicator and with large area contacting applicator are portahle
appliances. Appliances with small area contacting applicator are handheld appliances.

Appliances that use non-electrical energy are within the scope of this standard. The microwave-
related portion is considered motor-operated.

The rationales for the microwave barrier and associated leakage tests are described in
informative Annex AA.

Attention is drawn to the fact that

these appliances can radiate microwave energy outside a restricted area where they are

used. The additional requirements specified by national authorities responsible for t
protection for non-ionising radiation that the limit of power flux density is 10 W/m2, averag

he
ed

over any time period of 6 min, outside this restricted area is taken into consideration in this

standard;
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these appliances are intended to exclusively treat the load in normal operation, i.e. this
standard does not apply to appliances or systems employing free space microwave
propagation;

for appliances intended to be used in tropical countries, special requirements can be
necessary;

in many countries, additional requirements are specified by the national health authorities,
and national authorities responsible for the protection of labour and for non-ionising
radiation protection.

This_standard does not nplnly to

— | household microwave ovens, including combination microwave ovens (IEC 60335-2:25);

— | commercial microwave ovens with a cavity door, commercial combination microwave ovens
with a cavity door and commercial microwave ovens without a cavity deor, and wjth
transportation means (IEC 60335-2-90);

— | industrial microwave heating equipment (IEC 60519-6);
— | appliances for medical purposes (IEC 60601-1);
— | appliances and equipment for laboratory use (IEC 61010 series);

— | appliances intended to be used in locations where special conditions prevail, such as the
presence of a corrosive or explosive atmosphere (dust, vapaur-or gas);

Sqgme of the specifications and tests in this standard are notapplicable for other than 2 450 MHz
appliances.

2 | Normative references
This clause of Part 1 is applicable except as_follows.
Addition:

IEC 60335-2-90, Household and similar electrical appliances — Safety — Part 2-90: Particular
requirements for commercial microwave ovens

ISP 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part|1:
Bqlts, screws and studs with specified property classes — Coarse thread and fine pitch thread

ISP 3506-1, Fasteners — Mechanical properties of corrosion-resistant stainless steel fastenars
- Part 1: Bolts, screws and studs with specified grades and property classes

ISP 3506-2/ Fasteners — Mechanical properties of corrosion-resistant stainless steel fastengrs
- Partc2:;\Nuts with specified grades and property classes

|S©—3506-3, Mecitanical properties of Corrosion-resistant staintess steel fasteners — Part 37 Set
screws and similar fasteners not under tensile stress

ISO 3506-4, Mechanical properties of corrosion-resistant stainless steel fasteners — Part 4:
Tapping screws

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles
for safety signs and safety markings

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs


https://www.iso.org/en/contents/data/standard/07/00/70045.html
https://www.iso.org/en/contents/data/standard/07/00/70045.html
https://www.iso.org/en/contents/data/standard/07/00/70046.html
https://www.iso.org/en/contents/data/standard/07/00/70046.html
https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c
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Terms and definitions

is clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.7

Note 101 to entry: The rated frequency is the input frequency.
3.1.9

Maodification:

Reéplace the first paragraph by the following.

helating operation of the appliance under the following conditions:

Th
Hg

building, unless the manufacturer makes useful and realistic such loads”available for the tes

If

Th
(2

Th

Aq
ho

a)

b)

wever, using a typical load for intended use can be impractical, siAcé it can be part o

hat is not the case, the appliance is operated under the following.conditions:

e initial temperature of the test load which is used for microwave energy absorption shall
D + 5) °C.

e highest generator power settings are to be used.

pliances with an insertion applicator for moisture removal are operated by insertion in
les in floor, wall or ceiling structures under the*following conditions:

e appliance is operated according to the manufacturer’s instructions\for intended use.

a
[s.

exceeding that of the horizontal dimensions of the appliance by at least 70 mm on all sid
and having a water column height of atlleast 150 mm plus the length of the longest inserti
distance of the insertion applicator. At the top sides of the tank there are horizon
supports of a microwave-transparent material, with a suitable opening for the applica
antenna. The water level is adjusted so that the distance from the housing of the applian
to the test load is the same_as in its intended use.

Note 101 to entry: If it is gbvious that good microwave impedance matching of the insertion applicator can
obtained only if the hole.into” which it is inserted is not water-filled, a sleeve or similar of a highly microws
transparent material such’as PTFE is used around the insertion applicator. If wave propagation in the a
direction occurs in-theé test set-up and the manufacturer can show that it is not possible in actual use,
monitoring devices.then shut down the insertion applicator, a thin-wall plastic tube with inner diamg
corresponding, tosthe maximum hole diameter according to the manufacturer’s specification can be used.

Appliances~with large area contacting applicator for drying of floor, wall or ceili

filled—with water, having an open top water surface exceeding that of the horizon
dimensions of the appliance by at least 70 mm on all sides and having a water column heig

The test load consists of a metal tank filled with water, having an open top water surfaEe

s
on
tal
or
ce

be
ve
ial
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ter

ng

structures are operated under the following conditions: the test load consists of a metal tanpk

tal
ht

of.at least 150 mm. At the top of two opposite tank sides there are horizontal supports o

a

microwave-transparent material, extending just so far inwards that the traction drive rests

on the support. The water level is adjusted so that the distance from the applicator to t

he

test load is the same as in its intended use. The proper reversal function of the traction
drive is tested under the following conditions: the appliance is operated on a horizontal
plywood surface with a thickness of 20 mm and an area sufficient to allow back and forth

movement between blocks representing walls.

Note 102 to entry: If needed for representative operation of the appliance, the horizontal supports are extended

as to activate the mechanical microwave interlocks.

Appliances with small area contacting applicator for paint removal and spot-heating are

op

erated under the following conditions:
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The test load consists of a grinding wheel or grinding block made of fine-grained silicon carbide
at least 15 mm in thickness, and its length and width exceeding the corresponding dimensions
of the applicator opening by at least 30 mm; however this test load shall be so large that it can
be air-cooled from the underside without the appliance being influenced.

3.1.101
rated microwave power output
microwave power output assigned to the appliance by the manufacturer

Note 1 to entry: This can be lower than the available microwave power, due to intentional microwave power losses
in nicrowave absorbers (see Note in 101.1) and coaxial cables acting for protection of the microwave generatoy of
snlall area contacting applicators (see 22.101).

3.1.102

aviailable microwave power
microwave generator nominal output under impedance matched condition whichnis‘obtained py
the generator manufacturer specification and measurement of its electrical” input to the
generator in the appliance during the first 10 s of operation at maximum power

Nofe 1 to entry: Magnetrons will typically have a stationary power output 3 s after eqergising.
3.6 Definitions relating to parts of an appliance

3.6.101
applicator
stjucture which applies the microwave energy to the load

3.6.102
microwave transparent
prpperty of a material having negligible absorption and reflection of microwaves

Note 1 to entry: The relative permittivity of a mierowave transparent material is less than 7 and the relative I¢ss
fagtor is less than 0,015.

3.6.103

ingertion applicator
applicator for insertion into the. load, in which all available microwave power is intended|to
bel absorbed

3.6.104

large area contacting applicator
applicator with @ jymetallic enclosure, having at least one geometric non-metallic opening
through which._microwave energy is applied to a closely located external load in which fll
aviailable microwave power is intended to be absorbed

3.6.105

allarea contacting applicator
appHeater—with—a—metatic—enclosure—having—atteastone—geometrienon-metaltlie—opening-or
appropriate device through which microwave energy is applied to a very closely located external
load in which all rated microwave power is intended to be absorbed

3.6.106

traction drive

means or system used to accomplish movement of an appliance with large area contacting
applicator on a floor
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3.6.107

mi
ov

crowave enclosure
erall structure that is intended to confine the microwave energy

Note 1 to entry: Barriers mounted outside the microwave enclosure are not considered a part of it.

3.6.108

mi

crowave barrier

microwave transparent part of the microwave appliance that is mounted outside the
microwave enclosure for limiting access into it and can only be removed with the aid of tools

No|

of the appliance.

Note 2 to entry: Devices such as an array of metal chains or hinged metal plates at the periphery of/the*opening
an|applicator intended to reduce microwave leakage are not considered microwave barriers.

Note 3 to entry: Microwave barriers cannot be hinged or flexed.

3.6.109

microwave guard

cojnstructive part of the appliance that is mounted outside or at the ‘microwave enclosure
reducing microwave leakage by shielding and/or absorption and can’ only be removed with t
aiql of tools

Note 1 to entry: Microwave guards can move or open when the applieator is brought into contact with the loa
Note 2 to entry: Devices such as an array of metal chains or hinged metal plates at the periphery of the opening
an|applicator intended to reduce microwave leakage are considered microwave guards.

3.6.110

maintenance door

CO
ad

m
de
mi

No

ap
mqQg
mg

3.

viewing opening

op

.6.111

e 1 to entry: A microwave barrier can be mounted between the microwave enclosure and the external*co

nstructive part of the appliance that can be opened or removed with the aid of tools to g
cess for service and repair

crowave interlock
vice or system that prevents“the operation of the microwave generator if conditions
crowave leakage occur or.are likely to occur

e 1toentry: Examplesiof microwave interlock are switches which stop the microwave power when a contact
blicator is lifted up or.an-insertion applicator is removed from its load during operation, and an integral leakd
nitor which does the\same if there is insufficient proximity between an applicator and the load or if an attemp
de to start the appliance without a load.

5.112

eningtinto the applicator through which the treatment can be visually monitored

3.8 Sotiniti latina to_miscoll

er

of

or
he

.

of

et

of

ng
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3.8.101
load

ob

ject to be treated into which the applicator is introduced or put in close position to

3.8.102

instructed person
person who is instructed and monitored to know how to avoid any danger caused by the
operation of a microwave appliance with insertion applicator, large area contacting
applicator, or small area contacting applicator
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3.8.103

skilled person
person with professional education, knowledge and experience to discern and to avoid any
danger caused by the operation of a microwave appliance with insertion applicator, large area
contacting applicator, or small area contacting applicator

3.8.104
ordinary person
person who is neither a skilled person nor an instructed person

3.8.105

in

an|

is
frd
3.

u
an|

ended use

y use of the appliance which is foreseeable, as described in the user instructions, and whi
consistent with such activities as operating, starting, stopping, connecting to or disconnecti
m the supply mains

.106
er control
y control device requiring the operator’s actuation to perform specifie functions

re
Sp
ex

No|
cei

ap
op

3.
bi
SW

.8.107

tricted area
ace where the operation of the equipment takes place, plus-any area outside this where t
posure level from the equipment exceeds 10 W/m2, averaged over any 6 min

e 1 to entry: The restricted area is determined by measuring the microwave leakage through floor, wall
ling structures of the treatment zone. The thickness of”the’ load in the radially outgoing direction from
pblicator is considered only if the load is accessible from behind for microwave leakage measurements in norn
pration.

.108
sed-off switch
itch that automatically returns to the-off-position when its actuating member is released

bi
fu

3.8.109
start switch

sed-off switch that shall“be actuated by the operator before the operation switch v
nction

3.8.110

OH

eration switch

biased-off switch designed so that it will automatically disconnect the microwave generator

thq

4

b supply main circuit when the operator’s actuating force is removed

General requirement

ch

he

or
he
hal

or

This clause of Part 1 is applicable except as follows.

4.101

Instead of the requirements on supervision of the microwave interlocks by monitored

microwave interlocks as in IEC 60335-2-90, this standard applies the concepts of restricted
area and microwave leakage checks of microwave interlock function for large area
contacting applicators and insertion applicators — and start switch as well as operation
switch for small area contacting applicators.
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5 General conditions for the tests
This clause of Part 1 is applicable except as follows.
5.3 Modification:

Instead of carrying out the tests in the order of clauses, the following sequence of clauses and
subclauses applies: Clause 32, 22.107, Clause 101, Clauses 7 to 17, Clause 20, Clause 21,
Clause 18, Clause 19, Clause 22 (except 22.107), Clauses 23 to 31.

NQTE 101 Clause 101 deals with the protection against leakage by basic design of microwave enclosurgs;
Clguse 22 deals with the additional requirements applicable when handling and against improper handlingvof the
appliance, and against other hazards caused by the microwaves; 32.1 deals with the leakage measuremgent
instrumentation and handling, plus limiting values.

5.101 The microwave-related portion of the appliance is considered motor-operated.
6 | Classification

This clause of Part 1 is applicable except as follows.

6.1 Modification:

Microwave appliances shall be class I.

6.2 Addition:

Ltge area contacting applicators and insertion applicators shall be at least IPX1. Small
arpa contacting applicators shall be at least IPX5.

7 | Marking and instructions

THhis clause of Part 1 is applicable except as follows.

Maodification:

Add the following new dashed item and text before the last dashed item of the first list of Part|1:

— | substance of the following warnings, if applicable:

o, WARNING: Switch off and remove plug from mains before adjusting, cleaning of if
the cord is entangled or damaged
o WARNING: Keep the flexible supply cord away from the microwave-energised parts.
Addition:

Where appropriate IEC/ISO symbols or pictograms are available, they can be used.
Modification:
Add the following new text before the compliance paragraph:

Where appropriate, appliances shall be marked with symbols ISO 7000-0434A (2004-01) and
IEC 60417-6167 (2012-07).
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Appliances shall be marked with the nominal frequency in megahertz of the ISM band in which
they operate.

Appliances shall be marked with the rated microwave power output.

Appliances shall be marked on an affixed inspection tag or label, with the date when the latest
complying microwave leakage and function test in accordance with the service manual was
carried out.

Comptiance—is—ehecked-by—rspecton:
7.6 Addition:
[symbol IEC 60417-6166 caution, non-ionizing electromagneti¢
(2012-07)] radiation; caution, microwave
radiation
[symbol IEC 60417-6167 keep out of-microwave radiation
Q (2012-07)]
)
[symbol ISO 7010-P004 no thoroughfare
(2011-05)]

7.12 Addition:

The instructions shall include the'substance of the following.
— | WARNING: If microwave'barriers or microwave guards are damaged, the appliance myst
not be operated until repairs by a skilled person have been carried out;

— | WARNING: It is hazardous for anyone other than a skilled person to carry out any service
or repair operation' that involves the removal of any cover or barrier which gives protectipn
against exposure to microwave energy;

— | if smoke istobserved, switch off or unplug the appliance;

— | failure'to' maintain the appliance in a clean condition could lead to deterioration that could
adyersely affect the life of the appliance and possibly result in a hazardous situation;

— | therappliance shall not be cleaned with a water jet.

Appliances shall be operated only by instructed persons or skilled persons.
An instruction sheet shall be supplied with the appliance.

The instructions shall include:
a) those warnings required to be marked on the appliance together with further explanation,
where appropriate;

b) specifications of the load surface irregularities (non-flatness) with which the appliance may
be used;

c) that the appliance shall not be used in standing water;
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advice on the use and type of extension cords to be used (not lighter than required in 25.7);
instructions for fitting and use of attachments, if any;
the substance of the following, where appropriate:

WARNING: If parts of viewing openings, microwave barriers, microwave guards, the
housing or any other means named by the manufacturer are damaged, the appliance shall
not be operated until it is repaired by a skilled person. Until repairs are carried out, the
appliance shall be set in a permanent non-operational condition (e.g. with key switch, code-
card or similar devices). Further details are included in the instructions for use.

Training

e Read the instructions. Be familiar with the user controls and the use of the ‘applianc

A%

o Never allow non-instructed persons to use the appliance.

Preparation

e Inspect all areas where the appliance is to be used and remove-all foreign objects.
Operation

o Operate the appliance only in daylight or in good artificialllight.

e The main switch key shall not be left with the applianece“when it is unattended.

e The key shall be stored in a safe place.

e Use extreme caution when reversing or pulling an operating insertion applicator |or
large area contacting applicator towards’you.

e Overheating of potentially flammable loads such as wood and some composite materi:tlls
can be locally and internally heated to charring, which can in turn cause the microwapye
absorption rate to increase so thata-fire occurs. The microwave power setting needs|to
be reduced and the treatment shall"be constantly attended. Attention shall also be paid
to the risk of a delayed hazardous condition.

o If smoke is observed, switch off the appliance, contain the fire by an extinguisher, pay
attention to the risk of recurrence and see to it that the overheated region does rnot
expand to unattendedcspaces.

e Never operate the'appliance with defective microwave barriers or microwave guards,
or without other.safety devices in place.

e Switch on the)appliance according to instructions and with all parts of your body which
are not used for handling of the appliance well away from the applicator.

e Do netput hands or feet near or under applicators, microwave barriers or microwaye
guards.

o (Pull the plug from the socket:

— before clearing a blockage;

— before checking, cleaning or working on the appliance;

— after striking a foreign object. Inspect the appliance and, if damaged, do not operate
it until it has been repaired by a skilled person.

7.14 Addition:

The warnings specified in 7.12 shall be in lettering at least 3 mm high.

The warnings specified in 7.101 and 7.102 shall be in lettering at least 5 mm high.
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The letters of the substance of the warnings of the penultimate dashed item of the first list of
7.1, which can be in upper or lower case, shall be a minimum of 5 mm high, in black on a yellow

ba

ckground.

The height of the triangle of symbol ISO 7000-0434A (2004-01) and the height of symbol
IEC 60417-6167 (2012-07) shall be at least 50 mm.

The diameter of symbol ISO 7010-P004 (2011-05) and the height of the triangle of symbol
IEC 60417-6166 (2012-07) required by 7.102 shall be at least 150 mm.

Symbols ISO 7000-0434A (2004-01), IEC 60417-6166 (2012-07) and ISO 7010-P004 (2014105)

shiall comply with ISO 3864-1, but only with the specified colour requirements.

7.15 Addition:

THhe substance of the warnings of the penultimate dashed item of the firstilist of 7.1 shall pe

placed in a prominent position on the appliance.

Symbol ISO 7000-0434A (2004-01) and symbol IEC 60417-6167_(2012-07) shall be placgd

adjacent to each other in a location where any microwave barrier or microwave guard|is

vigible, or near the opening in the microwave barrier of a contacting applicator under which

there is a load.

THe same symbols shall be placed at viewing openings(with holes larger than diameter 12 mm

and which are not protected by visually transparent _protective devices.

Markings or symbols giving cautionary information 'shall be located close to the hazard.

7.101 The service or repair manual shalldtclude the substance of the following:

— | WARNING: The appliance shall comply with requirements of Clause 101 and 32.1 after
every repair and according to thevinstructions of the manufacturer.

Attention: Persons shall not be- exposed to excessive emitted microwave energy from the

microwave generator. All .connections, waveguides, flanges, seals, contacts, etc. of the

applicator, microwave énclosure, microwave barriers and microwave guards shall pe

safely constructed so that the microwave leakage does not exceed the allowed limit. Operatipn

of the appliance witheut a microwave absorbing load shall be avoided. The appliance shall pe

regularly maintained and kept in a good condition to ensure that microwave leakage does not

exiceed the allowed limit.

In|addition; the service manual shall specify the following:

— | the presence of user instructions is to be checked;

— La-microwave leakage check is to be made at least every 100 h of usage or at shorfer

intervals, which shall be stated in the service manual;

when the microwave leakage check is made, all microwave interlocks are to be checked
and a test of the proper function of any built-in leakage monitor being a part of a microwave
interlock is also made according to instructions which shall be given in the service manual,

that the appliance shall be marked on an affixed inspection tag or label, with the date when
the latest complying microwave leakage and function test in accordance with the paragraph
above was carried out.

NOTE A test of a built-in leakage monitor can be made firstly by disabling its 20 s time constant, then making other
microwave interlocks inoperable and then finally slowly lifting the large area contacting applicator during normal
operation. Insertion applicators are tested in the same manner.
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7.102 The following operator instructions apply for protection of the general public against
excessive microwave exposure when operating appliances with insertion applicator or large
area contacting applicator:

The operator shall have access to an instrument according to 32.1.

Inspect the walls, floors or ceilings that are to be treated for the presence of metal objects
such as long nails, electrical cables, water pipes and air ducts. These can firstly create local
overheating and secondly act as antennas and transport microwave energy along. The
microwave power setting need to be reduced and particular attention is to be paid to possible

microwave leakage outside what is typically considered the restricted area.

Cd

8

Th

9

Th

Ensure that only the operator can be present in the restricted area.

The boundaries of the restricted area are determined by measuring the power fluxX,;dehs
with an instrument as specified in 32.1. An initial measurement series is made, with t
appliance located in the most onerous position with respect to expected boundaries of t
restricted area. The instrument time constant of 2 s to 3 s is then used. The Jocations wh¢g
the largest readings have been made are then to be re-examined, using a\longer averagi
time up to 6 min.

Any measurement results shall be recorded in a journal for each joblin the same buildin
In addition to the journal, a plot of the location(s) of the appliance-shall be included as w
as the point of measurements. For this purpose a copy of the plari drawing may be used

Since the boundaries of the restricted area can change during normal operation, t
boundaries shall be re-determined by several measurements of power flux density with
instrument as specified in 32.1.

In case of doubt or missing relevant information about the construction of the building, t
restricted area shall be enlarged.

NOTE Examples for how to make the restricted area inaccessible are: locking of doors of rooms lying in

restricted area or setting up a barrier installation. The,mechanical stability requirements on barrier installatig
are under consideration. However, it is not possible to insert test probe B of IEC 61032 through the bar|
installation.

The restricted area shall be made “inaccessible and be clearly marked with symt
ISO 7010-P004 (2011-05) and sympol IEC 60417-6166 (2012-07).

mpliance is checked by inspection.

Protection against.access to live parts

is clause of Part/this applicable except for the application of test probe 18 of IEC 61032.

Starting of motor-operated appliances

is clause of Part 1 is applicable except as follows.
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9.

Motors of the traction drive shall start under all voltage conditions that can occur in use.

Compliance is checked by starting the motor three times at a voltage equal to 0,85 times rated
voltage, the motor being at room temperature at the beginning of the test.

The motor is started each time under the conditions occurring at the beginning of normal
operation or, for automatic appliances, at the beginning of the normal cycle of operation. The
motor shall be allowed to stop between successive starts. For appliances provided with motors
having other than centrifugal starting switches, the test is repeated at a voltage equal to 1,06
times rated voltage.
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In all cases, the motor shall start and it shall function in such a way that safety is not affected

an

d overload protection devices of the motor shall not operate.

10 Power input and current

This clause of Part 1 is applicable.

11

Heating

Th
1

AR

ap
w4
es
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Th

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

pliances with a contacting applicator for drying of floor, wall or ceiling~structures, a
pliances with an insertion applicator for moisture removal by insertion 'info holes in flo
Il or ceiling structures are operated as specified in 3.1.9 until steady conditions 3
tablished.

Charging of metal-ion batteries

is clause of Part 1 is applicable.

Leakage current and electric strength at{operating temperature

is clause of Part 1 is applicable.

14 Transient overvoltages

Th

is clause of Part 1 is applicable.

15 Moisture resistance

Th

16

Th

is clause of Part 1sis'applicable.

Leakage«current and electric strength

is clause“of Part 1 is applicable except as follows.

16

101 The windings of the power transformer that supplies the magnetron shall haje

ad

equate insulation.

Compliance is checked by one of the following tests.

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
substantially sinusoidal waveform and having a frequency of 50 Hz or 60 Hz. The value
the voltage is 1,414 times the peak value of the secondary working voltage plus 750
with a minimum of 1 250 V.

of
of
V!

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

winding.
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— 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

120 x rated frequency

. test frequency s ith a minimum of 15 s, for higher frequencies.

MNOTE

lo £ ftlo 4 4 L FOR R ilo ilo bopl—f " el H s
LA A = rmeTreguenty— o theteStvorage— ISgner—an e rateu— rireguenmty 1o avott—eXCeSSTve—eXTrat

current.

A maximum of one-third of the test voltage is applied and is then rapidly increased withd
creating transients. At the end of the test, the voltage is decreased in a similar\manner
approximately one-third of its full value before switching off.

There shall be no breakdown between windings or between adjacent turns’ of the sar
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 transfortner that supplies the magnetron and |i

asisociated circuits; these are checked during the tésts of Clause 19.

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

Microwave barriers, microwave.guards and other associated parts shall be constructed
withstand wear that can be expected in normal use.

Campliance is checked by thie following test.

Microwave barriers; microwave guards and other associated parts that are manipulated

on

ut
to

ne

or

adcessed by an(instructed person multiple times on a daily basis for inspection, load

correction or similar shall be subjected to 10 000 cycles of operation.

Microwave_  barriers, microwave guards and other associated parts that are regula
manipulated or accessed for servicing purposes on a daily basis or less shall be subjected
300 ¢ycles of operation.

rly
to

If there are more than one identical such barrier, guard or similar, only one is tested.

The number of operations is 6 cycles per 1 min or the maximum quantity that is given for the

construction.

After the test, the microwave leakage shall not exceed the limit specified in 32.1 and microwa
barriers, microwave guards and other associated parts shall still function.

NOTE 101 User controls can be rendered inoperative in order to carry out the test.

ve

NOTE 102 Components, the deterioration of which does not impair compliance with this standard, can be replaced

in order to complete the test.
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19 Abnormal operation

Th

19

is clause of Part 1 is applicable except as follows.

11.2  Addition:

The cathode to anode circuit of a magnetron is open-circuited and short-circuited one at a time.
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

inwmmmwmw :
times rated voltage.

TH

19

aplpliance is then operated on a horizontal metal surface exceeding that\of the horizon
dimensions of the appliance by at least 70 mm on all sides, instead of the normal load.

TH

esltablished, whichever is shorter.
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e filament of a magnetron is not short-circuited.

.101 The traction drive of appliances with contacting applicator is defeated and t

e period of operation is the maximum time allowed by the timer or'umtil steady conditions 3

e testin 32.101 is then made, without rod.

.102 Appliances with large area contacting .applicator or small area contacti
plicator are operated with user controls set atithe most unfavourable position and plac
a horizontal metal surface exceeding that of the ‘horizontal dimensions of the appliance
least 70 mm on all sides, instead of the normal load.

pliances with small area contacting applicator are in addition operated with user contrd
t at the most unfavourable position and*held in free space, instead of at the normal load.

pliances with insertion applicator are operated with user controls set at the md
favourable position and placéd-in a metal tube with a metal bottom and a metal ring at t
e of insertion with a diameter and length exceeding the dimensions of the part of f
pliance intended to be jnserted, instead of the normal load.

e period of operation of appliances is the maximum time allowed by the timer or until stea
nditions are established, whichever is shorter.

e test in 32.101 is then made, without rod.

ntrols that operate in normal use short-circuited. If the appliance is provided with more th

06

he
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g
ed

by
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.103-“Appliances are operated under normal operation with the timer or other user

an

on

e ‘user control. these are short-circuited in turn. These short-circuits are applied one a

a

time.

19.104 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 appliances with contacting applicator and insertion applicator are operated for the
maximum time allowed by the timer or stationary conditions or 90 min, whichever is shorter.

NOTE Examples of fault conditions are

blocking of air openings in the same plane;
locking the rotor of motors if the locked rotor torque is smaller than the full load torque;

locking moving parts liable to be jammed.
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19.105 The position switches of the reversal control of the traction drive of appliances with
large area contacting applicator are defeated and the appliance is then operated as in 3.1.9.

The period of operation is the maximum time allowed by the timer or until steady conditions are

es

tablished, whichever is shorter.

20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.

1 Addition:

Maintenance doors which can be opened, lids and accessories shall be placed. in the mg

un

20

Th

M

Th

20.
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ed

favourable position.

.2 Addition after the first paragraph:

is is also to be applied on operating elements i.e. handles or hand)wheels.
bdification:

e test probe 18 of IEC 61032 is not applicable.

101 Protective enclosures according to 20.2 shall:not be detachable except where

an appropriate interlock prevents operation of motors or fans without protective enclosure
it is a solid part of the housing of the appliance.

mpliance is checked by inspection.
Mechanical strength

is clause of Part 1 is applicable except as follows.

sertion applicatoryintended for vertical insertion are placed on a rigid floor, as in normal us

force of 14Q-N or the maximum force that can be applied without tilting the appliand
icheverjsssmaller, is then applied in a direction perpendicular to the load surface, to the fr
ges of microwave barriers and non-movable microwave guards.

TH

.101 Appliances with large area contacting applicator for a horizontal load, and wj

st

e.

e]
ee

is\test is carried out 10 times. There shall be no mechanical deformation.

Appliances with large area contacting applicator for a vertical load, and with insertion
applicator intended for horizontal insertion are placed against a rigid wall, as in normal use. A
force corresponding to 4 times the mass of the appliance is then applied vertically to the outer
part of the appliance and then vertically to the free edges of microwave barriers and non-
movable microwave guards, for 1 min.

The appliance shall not fall down. It shall also comply with 32.1.

Handheld small area contacting applicators are placed against a rigid object, as in normal

us

e. A force of 140 N is then applied axially, for 1 min.

There shall be no mechanical deformation.
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21.102 The outside surface of microwave barriers and microwave guards and visually
transparent protective devices over or inside viewing openings of appliances with large area
contacting applicator and with insertion applicator are subjected to three impacts, each
having an energy of 3 J. These impacts are applied to the central parts of the barriers 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
barrier. The ball is allowed to fall as a pendulum through the distance required to strike the
surface with the specified impact energy.

Openable microwave guards are then opened and their inner surfaces are subjected to_three
sitnilar impacts.

NQTE The testis not made at accessible locations with removed microwave barriers.

Any chokes and microwave absorbers on microwave guards are further’tested by being
suppjected to three similar impacts. The impacts are made at three different locations.

Appliances with small area contacting applicator are held as jn’normal use. The outside
sufface of microwave guards of appliances with small area, -contacting applicator |is
suppjected to a force of corresponding to 5 times the mass of theCappliance or 20 N, whichever
issmaller.

.

The appliance shall then comply with 32.1.

21.103 The power supply of the small area contacting applicator is placed in any positipn
ud to 1 m above the floor allowing the small area contacting applicator to fall down on a
hdrdwood base having a thickness of 50 mm*and being located where the applicator will hif it
when dropped from a height of 1 m above the floor, with the cord to the power supply intact.

The applicator is then dropped onto the hardwood base.

This test is carried out five times,-attempting to position the applicator so that its major axis| is
hdrizontal and so that a different part of it is exposed to the impact each time.

The applicator is then dropped five times attempting to position with its major axis vertically,
with its active end pointing downwards.

The applicator.shall not be damaged to such an extent that compliance with this standard|is
impaired, andin' particular with regard to Clause 8 and 32.1.

21.104-<The outside surface of large area contacting applicators and accessible insertipn
applicators positioned as in normal use are subjected to three impacts, each having an energy
of[3%JY These impacts are applied to the most onerous parts 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. The ball is allowed to fall as a
pendulum through the distance required to strike the surface with the specified impact energy.

The appliance shall then comply with 32.1.
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22 Construction

This clause of Part 1 is applicable except as follows.

22.40 Addition:

The switch shall have provisions for locking, such as a key or a key switch.

22.101

m

S

24

Insertion applicators and large area contacting applicators shall have an available

crowave power of 2 000 W or less.

Campliance is checked by inspection and relevant measurements.

TH

arld control wiring (see key 9 in Figure 107) as follows:
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operation.

.102 Large area contacting applicators for.drying of floor, wall or ceiling structures sh
t have a smaller applicator opening than f<e¢m2 per W of available microwave power.

TE A minimum square opening is thus 35 x 35%cm for 1 200 W available microwave power.

mpliance is checked by inspectiof.

.103 Small area contacting applicators shall not have a smaller applicator opening th

,05 cm2 per W of effective.microwave power.

TE A minimum rectangular opening is thus 8 cm x 1 cm for 160 W effective microwave power.

mpliance is chécked by inspection.

.104 Contacting applicators for drying of floor, wall or ceiling structures equipped w

2
ajtomatic movement means of operation shall be provided with controls so that microwa

neration is stopped when the appliance movement stops.

C

£t
Tt

e effective microwave power is calculated or measured at the feedthrough for coaxial li

if there is a microwave isolator or a protective two-porfattenuator between the microwa
power generator and the small area contacting applicator, the manufacturer is allowed
use such data to increase the available microwave power under conditions of normal

nall area contacting applicators shall have an effective microwave power of 200 W<or legs.

ne

if there is a coaxial line between the microwave power generator and the small area
contacting applicator, the losses in this coaxial line are to\be measured or calculated
under the condition of 25 % reflected power by means of conventional microwave methods;

ve
to

fall
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measurements and tests.

nt

22.105 Appliances with large area contacting applicator and insertion applicator shall be
provided with a means such that damage to the supply cord due to movement of the appliance,
and appliance movement over the supply cord, are prevented as far as possible. The means
provided shall be re-usable.
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This requirement is considered to be met by, for example,

a cord-retaining device to keep the supply cord out of the vicinity of the microwave

enclosure, with the supply cord being fastened to the appliance;

the supply cord entry or attachment being at least 0,6 m from the nearest point of the

microwave enclosure;

mechanical guards being designed into the microwave barrier;

expandable springs to which the cord is fastened or automatic cord reels or equivalent which

are fixed above the floor.
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ing applied in the most unfavourable direction, without jerks, for 1 s.

d it shall not have been displaced longitudinally, in the device, bycmiore than 2 mm.

mage to the grounded flexible cable containing a coaxial_line and control wiring due
ving and turning the appliance is prevented as far as possible.

is requirement is considered to be met by, for example,
a cord-retaining device to keep the grounded flexible cable containing coaxial line a

control wiring out of the vicinity of the guard, with the grounded flexible cable containi
coaxial line and control wiring being fastened to the appliance, or

being at least 0,2 m from the nearest point of the guard.

mpliance is checked by inspection.

wn unintentionally.

mpliance is checked by inspection.

orporate-atteast two microwave interlocks that are operated when the applicator is mov
ay from-the load. Each of these interlocks shall operate before undue microwave leaka
curs’and at least one of the interlocks shall operate by mechanical means.

mpliance is checked by inspection and by the following test procedure, except for automaltic

e supply cord as delivered with the appliance is attached to the device in accerdance wjth
b instruction manual. The supply cord is then subjected 10 times to a pull of 100 N, the pull

fer the test, the power supply cord shall show no damage within the, meaning of this standgrd

pliances with small area contacting applicator shall be provided with a means such that

to

nd

the grounded flexible cable containing-coaxial line and control wiring entry or attachment

.106 Maintenance doots-and lids with hinges shall be constructed so that they cannot fall

.107 Appliances with large area contacting applicator and with insertion applicator shiall

ed
ge

C

mpliance IS checKed Dy InSpection ana tne roliowing test.

All microwave interlocks except one are rendered inoperative. The appliance is supplied at
rated voltage and operated with the load specified in 101.1.1 or 101.1.3. The microwave
leakage is measured during the movement of the appliance.

The appliance shall comply with 32.101. The test is repeated on each microwave interlock in
turn. Two test types are made: a first with a very slow movement away from the load, and a
second test type with a very rapid movement away from the load. In the second case, the

mi

crowave generator shall be switched off within 3 s.

NOTE 1 A microwave interlock can function by a microwave energy sensing device.

NOTE 2 Microwave interlocks are only tested if they are necessary for compliance with 22.107.


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

- 26 — IEC 60335-2-110:2024 © |EC 2024

22.108 At least one microwave interlock shall incorporate a switch or an equally reliable
method which disconnects the microwave generator or its supply main circuit.

Compliance is checked by inspection.

22.109 At least one of the microwave interlocks shall be concealed and not operable by
manipulation. This microwave interlock shall operate before any accessible microwave
interlock can be defeated.

C manliona P~V 2 I} b th folloainc 4 £
(€4 PanmCC TS CTTCONC U Uy aTC TUTTOWIITY GOt

The appliance is moved or not and an attempt is made to operate the concealed mi¢rowaye
interlock by applying test probe B of IEC 61032 to all openings. A straight rod, as$yshownlin
Figure 101, is also applied to any openings of the microwave interlock mechanism

THe appliance is moved and simultaneously an attempt is made to defeat’any accessibhle
microwave interlock by means of test probe B of IEC 61032.

It shall not be possible to operate the concealed microwave interlock-during the tests.

22.110 The failure of any single electrical or mechanical component that affects the operatipn
of| a microwave interlock shall not cause any other .microwave interlock to becore
inpperative.

Campliance is checked by inspection and, if necessary, by simulating component failure apd
oplerating the appliance as in normal use.

22.111 A single fault such as failure of basiciinsulation or a loose wire bridging the insulatipn
sygtem shall not allow operation of the mi¢fowave generator when the applicator is movgd
away from the load.

Campliance is checked by inspection and, if necessary, by simulating relevant faults. Wires that
can become loose are disconnected and allowed to fall out of position but are not otherwise
manipulated. They shall not,come into contact with other live parts or earthed parts if this
repults in all microwave interlocks becoming inoperative.

NQTE 1 Failure of reinforced insulation or double insulation is considered to be two faults.

NQTE 2 Wires secured by two independent fixings are not considered likely to become loose.

22.112 Microwave interlocks operated by detachable parts shall be guarded so that
accidentalcoperation is prevented.

Campliance is checked by inspection and by manual test.

22.113 Lights, switches or push-buttons for the indication of danger, alarm or similar situations
shall be coloured red.

Compliance is checked by inspection.

22.114 In order to protect the instructed person during determination of the restricted area
specified in 7.102, appliances with large area contacting applicator and insertion applicator
shall be provided with a key switch or similar to operate it from a distance at which the power
flux density is in conformity with 32.1.

NOTE This requirement ensures that the instructed person only gets closer to the operating appliance with large
area contacting applicator and insertion applicator as long as the power flux density is in conformity with 32.1.
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Compliance is checked by inspection.

22.115

Insertion applicators and contacting applicators without traction drive shall be

provided with a timer limiting the time of operation to a value determined by the instructed

pe

rson.

Compliance is checked by inspection.

22.116 The handheld unit of appliances with small area contacting applicators shall be

previded-with-a—start-switeh-and-an-operation-switeh-

Cdq

22

Cdq

23

Th

24 Components

Th

24,

NG

24

In

TH
wh

pe

Afl
im|

mpliance is checked by inspection.
.117 Small area contacting applicators shall incorporate a stand.

mpliance is checked by inspection.

Internal wiring

is clause of Part 1 is applicable.

is clause of Part 1 is applicable except as follows.

1

TE 101 IEC 60989 is not applicable to power transformers that supply the magnetron.

.1.4 Addition:
erlocks are subjected to thefollowing test which is carried out on six samples.

e interlocks are connected to a load that simulates the conditions occurring in the applian

en it is supplied at‘rated voltage. They are operated at a rate of approximately six cyc
r minute. The number of cycles is
microwavetinterlocks on microwave guards 50 000;
other intefrfocks: 5 000.
fer the\test, the interlocks shall not be damaged to such an extent that their further use|i
paired.

25 Supply connection and external flexible cords

Th

25.

is clause of Part 1 is applicable except as follows.

1 Modification:

Appliances shall not be provided with an appliance inlet.

25

.5 Modification:

Type X attachments shall not be used.
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25.7 Replacement:

Supply cords shall not be lighter than

— if rubber insulated, ordinary tough rubber sheathed flexible cord (code designation
60245 IEC 53);

— if polyvinyl chloride insulated, ordinary polyvinyl chloride sheathed flexible cord (code
designation 60227 IEC 53).

In some countries, these supply cords are not suitable and the supply cord shall be ordinary
pdlychloroprene sheathed flexible cord (code designation 60245 IEC 57).

Campliance is checked by inspection.

NQTE 101 A requirement to use supply cords with an outer metal-braided sheath is under consideration.
25.14 Addition:
THis requirement also applies to external cables or cords where, becausé of the design of the

appliance, there is relative movement of more than 45° of the cable,opcord at its point of enfry
info an enclosure.

—

25.15 Addition:
This requirement applies to all accessible cables or cords.
Ré¢placement of the fourth paragraph:

A mark shall be made on the cord on the appliance side of the cord anchorage while it is subject
tofthe pull force shown in Table 12, at a distance of approximately 2 cm from the cord anchorage
or|other suitable point. If access to thesappliance side of the cord anchorage is not practicalle
then the mark shall be made on the-Supply side of the anchorage and it shall be ensured that
the pull force is applied to the cord’in such a way that, at the point of application of the forge,
the sheath of the cord does not move with respect to the conductors or their insulation.

Modification:

THhe pull force on thessupply cord shall be 150 N.

26 Terminals‘for external conductors

This clatse of Part 1 is applicable.

27 Provision for earthing
This clause of Part 1 is applicable except as follows.

27.101 Any external interconnection cable(s) between a separate main power supply (supplies)
in a separate enclosure and the applicator portion in a separate enclosure shall include an
additional earthing wire for high voltage circuits. The insulation of the wire shall correspond to
the requirements for insulation for operating high voltage.

27.102 Any secondary (high voltage) circuit earthing of magnetrons by a separate wire shall
be connected to its waveguide in such a way that the wire does not come loose during service
or repair.
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28

Th

28.

Sc

Sc

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

rews made of carbon steel and alloy steel shall be made in accordance with ISO 898-1.

rews made of corrosion-resistant stainless-steel shall be made in accordance with

ISP 3506-1 or ISO 3506-2 or ISO 3506-3 or ISO 3506-4.

28.4 Addition:

Sg

rews that make mechanical connections and electrical connections shall be soydesigned th

at

th¢ contact pressure does not change appreciably through loosening of the sCrewed assembly

pal

Sd

Cd

colnnections providing earthing continuity by applying a torque as specified in Table 101 to tu
the screw in the fastening direction. The screw shall not turn.

TH

Table 101 — Assembling torques for screwed connections providing earthing continui

rts during operational stress and contact corrosion.

rews that make mechanical connections and provide earthing continyity shall

be one of types specified in Table 101 and be made in accordance with 1SO 898-1
ISO 3506-1 or ISO 3506-2 or ISO 3506-3 or ISO 3506-4, and
have a minimum outer thread diameter of 2,8 mm, and

be so designed that the contact pressure does not change appreciably through loosening
the screwed assembly parts due to operational stfess and contact corrosion. They shall
designed so that a minimum contact pressure rémains.

mpliance is checked by inspection and by measuring the assembling torques for screw,|

e screw shall not have been unfastened prior to performing this test.

or

of
be

ly

Outer thread
diameter of the Assembling torque
screw
mm Nm
Screwed connections for the mechanical
strength of the screws A2-70 according Screwed connections for the mechanicgl
to ISO 3506-1, or ISO 3506-2, or strength of the screws > 8.8 according to
1ISO 3506-3, or ISO 3506-4 and 5.8 1SO 898-1
according to I1ISO 898-1
>2¢8,and < 3,6 0,8 1,3
>3,6and <42 1,9 3,0
>4,2and <53 3,7 6,0
>5,3and 6,3 6,5 10,0
M8 15,0 25,0
M10 31,0 50,0

29 Clearances, creepage distances and solid insulation

Th

is clause of Part 1 is applicable.
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30 Resistance to heat and fire

Th
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31

Th

32

Th

32.
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32

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

.2.3 is applicable.

—Resistance-torusting
is clause of Part 1 is applicable.
Radiation, toxicity and similar hazards
is clause of Part 1 is applicable except as follows.
1 Addition:
pliances shall be so constructed and enclosed that there ishadequate protection agair

cess to the microwave enclosure, and that any microwayé. energy emanating from it is ng
zardous.

crowave leakage is determined by measuring the myicrowave flux density using an instrume
bable to measure microwave flux densities fram~about 5 W/m?2 to at least 250 W/m?2, th
hches 90 % of its steady reading in 2 s to 3 sswhen subjected to a stepped input signal.

nplify the use of the instrument, a non-intertering spacer is mounted on the sensor prok
bviding a required minimum distance of 50,mm between the sensor and any external obje(

e microwave leakage reading with the sensor at any point 50 mm or more from the exteri
rface of the appliance or any microwave barrier shall not exceed 50 W/m?2, averaged oy
b most onerous 20 s interval. The instrument reading shall not exceed 250 W/m?2.

TE Microwave leakage canvary with power pulsing (including brief operation under the test conditions in 22.1
101 and 101.1.1) and load variations. Depending on the actual time constant of the instrument, readings are th
en every 2sor 3 s.

mpliance for appliances with large area contacting applicator is checked by the test
.101 under the‘conditions in 101.1.1. Compliance for appliances with insertion applicator
ecked by the-tests in 32.101 under the conditions in 101.1.3. Compliance for appliances w
nall area-contacting applicator is checked by the tests in 32.101 under the conditions
1.1.2,

st

nt
at
To
e,

~

val
er

D7,
en

~.

n
is
jith
in

.140Y In a first test series, all microwave barriers are in place and the spacer tip is mov

ed

oV

er and away from the external surface of the appliance and microwave barrier to locaie the
highest microwave leakage, particular attention being given to the openings and the microwave
barriers. The region inside a geometric opening into the microwave enclosure or microwave
barrier is not regarded as accessible.

A second test series is then carried out at the openings of appliances with large area
contacting applicators and insertion applicators as specified in Table 102, with removed
microwave barriers, and any interlock to any of them being defeated. A metal rod with 2,5 mm
diameter and 100 mm length (test probe C of IEC 61032) is used with the instrument sensor
spacer for this test, as shown in Figure 102. During the operation, the free rod end is moved in
any position near but not inside the surface of the geometric openings specified in Table 102.
The position of the sensor is not to be any closer than 50 mm to any part of the external surface

of

the appliance, and to the surface of the geometric opening of the microwave enclosure.
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Two additional sensor spacer tip and rod locations are to be used: as shown in Figure 102 but
with the spacer tip and its rod end now placed at the opening; and with the rod centre mounted
at the sensor spacer tip and a rod end at the opening.

If the leakage reading is less than 50 W/m?2, the reference surface for 101.6 is at the surface of
the geometric opening of the microwave enclosure without microwave barrier. If the leakage
reading exceeds 50 W/m? under these conditions, the locations of the sensor (not spacer tip)
further away from the microwave enclosure where this value is measured are recorded. The
position of the reference surface away from the surface of the appliance is then determined as
50_mm straight inwards from this sensor position and towards the surface of the appliance.

NQTE The optimum length of the wire is different for operating microwave frequencies other than 2 450 MHz,

-

32.102 All microwave guards and microwave barriers are in place and the spacer tip|is
moved over and away from the external surface of the appliance and any microwaye guard|or
microwave barrier to locate the highest microwave leakage, particular attention lbbeing given|to
the openings. The region inside a geometric opening into the microwave enclosure |or
microwave guard or microwave barrier is not regarded as accessible.

32.103 With all microwave guards of small area contacting applicators in place, two
additional sensor spacer tip and rod locations are to be used: ascshown in Figure 102 but wjth
the spacer tip and its rod end now placed at the opening betwéen the microwave guard apd
the load; and with the rod centre mounted at the sensor spacer tip and a rod end at the opening.

101 Protection against accessibility to microwaye-containing regions

101.1 The microwave leakage-preventing action_of“mating parts of applicators and the load
shiall provide adequate protection against microwave leakage.

NQTE Means of leakage prevention can be capacitive seals, quarterwave chokes (acting by impedance
trapsformation), mode chokes (acting by field patteth mismatching) and microwave energy absorbers.

Campliance is checked by inspectioniand the applicable tests in 101.1.1 to 101.1.2.

101.1.1 Large area contacting applicators are operated under the conditions in 3.1.9 apd
additionally with a second.Joad consisting of a compact assembly of softwood planks with
moisture content of 15 % 0)20 %. The assembly should extend at least 120 mm outwards frgm
the space of the applicator and be at least 200 mm high.

o)

101.1.2 Small area contacting applicators are operated under the conditions in 3.1.9.

101.1.3 Appliances with insertion applicator for moisture removal by insertion into holes|in
floor, wall'or ceiling structures are operated under the conditions in 3.1.9.

101144 The dimensions of viewing openings and permanently open means of access for

Itlid 1011, ilquuj cvauuatiuu Ul b;lll”al bild“ ;JG iﬂbb tildll 20 LULILLLLI SG LLLLLLE
Compliance is checked by inspection.

101.2 The free height between a large area contacting applicator and a flat load shall be
less than 20 mm.

Compliance is checked by inspection of the appliance and its instruction sheet.

101.3 If the manufacturer’s specifications allow use of the appliance with non-flat loads, the
testin 22.107 is repeated with the most onerous load geometry allowed by that specification.

Compliance is checked by inspection of the appliance and its instruction sheet.
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101.4 The free accessible distance between the external housing or any microwave guard of
an appliance with insertion applicator and the load shall be less than 20 mm.

Compliance is checked by inspection.

101.5 The free accessible distance between the microwave guard of a small area
contacting applicator and a flat load shall be less than 20 mm.

Compliance is checked by inspection.

101.6 There shall be microwave barriers if there are accessible openings into the microwa

enclosure.

There shall be microwave barriers between a large area contacting applicator(and the lo3

and at an insertion applicator and its load.

Microwave barriers shall not be constructed of metal or microwave-abserbing material in su
a way that they can guide or absorb microwaves and their accessible-openings shall not

langer than the openings that they protect.

Microwave barriers shall be removable only with the aid of a-tool.

NQTE 1

Microwave barriers shall withstand the tests in 21.401 and 21.102. Furthermore, it shall 1
possible to insert the test probe B of IEC 61032 \through any holes in microwave barrie

be

with exception of the accessible end opening.

Campliance is checked by inspection, the specified tests and the tests in Table 102.

The function of the microwave barrier is to act solely as a mechanical barrier.

TH
in

ca
bu

e dimensional and microwave leakage measurement requirements on microwave barrie
relation to the dimension and type of opening are given in Table 102. The barrier length
culated from the reference sufface as obtained by the applicable measurements in 32.1
t shall extend all the way to.thé opening of the microwave enclosure.

Tahle-102 — Specifications for microwave barriers

ch
be

ot

is
01

Opening Allowed use Required Microwave leakage Remarks
dimension barrier extent measurement
Up to 20 mm Only between | 80 mm from With and without 100 mm
contacting reference rod. 20 s time of
applicator surface integration
and the load
20 mm*x/50 mm to | Any purpose 80 mm from With and without 100 mm
I 12 wm reference rod. 20 s time of
surface integration
g 12 mm to Any purpose None Only without rod. 20 s @ 12 mm holes in
g 3 mm time of integration applicator walls will need
protection against leakage
<@ 3 mm and Any purpose None Only without rod. The
narrow slots in leakage measurement
metal surfaces integration time is that of
the instrument (2 s to 3 s)
for narrow slots

Compliance is checked by inspection and the applicable tests in 32.101 and 32.102.
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NOTE 2 A method for testing the microwave properties of the microwave barrier is by a heating test of a part of it
in a laboratory microwave oven, for about 30 s. Appropriate material will not become hot and in particular there will
be no hot spots.

NOTE 3 At 2 450 MHz, narrow slots in an applicator can radiate significant microwave energy if their length
approaches a half wavelength. A contacting part of the body can then be subjected to a very local but high power
absorption even when there is a small leakage measured 50 mm away. There will be no leakage from slots less than
3 mm wide in TE,, waveguides, along a wide side longitudinal centreline or in the short side in the plane of a

transverse cross section.

101.7 Microwave guards shall withstand the tests in 21.101 and 21.102. Furthermore, it shall
not be possible to insert the test probe B of IEC 61032 through any holes in it, with exception
of the opening according to 101.6 at the load.

Campliance is checked by inspection and the specified tests. After these tests, the microwaye
gyards shall comply with 32.102.

Dimensions in millimetfes

23

210

20 100 0,2

1
y
A
Y

IEC

Figure 101 — Test rod for interlock concealment
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Dimensions in millimetres

IEC

Kely
1 [probe handle
probe spacer
field sensor

tape

a h O N

metal rod

NQTE 1 A hollow metal tube can be Used instead of a solid rod. Its outer dimensions are L = 100*' njm,
@ § 2,505 mm. As material, non-magnetic metal like aluminium or brass can be used.

NQTE 2 The rod can be fixed to/the probe spacer with a thin microwave transparent tape so that the field sengor
is located approximately 90° out from the end of the rod. Only when there is not enough space in the vicinity of the
acg¢ess opening the senser.can be more aligned with the rod. The minimum distance from the rod — and any other
paft of the appliance, including the surface of the access opening — to the field sensor is 50 mm.

NQTE 3 Since thérod acts as an antenna, contact between the rod and metal part can cause spurious readinfgs.
Thys, maintainingsa' minimum distance can be maintained.

Figure 102 — Arrangement for measurement of microwave leakage



https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

— 35—

IEC 60335-2-110:2024 © IEC 2024

asn 119y} pue sadAj sojesijdde Jualiajyip JO MIIAIBAO ‘9}S UOI}ONIISUOD — £0) 24nB14

(a1qIs$200EUI BAJE PBJOLIISAI 9)EW O}
sueaw Jo ajdwexa) Joop payo0]

/ pJod Ajddns 9|qixa|4

uswinisul abexes| aABMOIDI

Joyedijdde Buioejuod ease abie

-l eale pajol)sal Jo sallepunoy

eale pajoL)sdy

\ (uosiad pajjiys 10 _
pajonJsul) JojesadO

eale pajol}sal
10 Buppep

/

uosiafl AteuipiQ

uosiafl Aieuipio

| —
/

N—]

\J

S
% 34# ‘O\t

(e]qIsseooeUI EPIE PaJOLI}SaI 9)ewW 0}
(e)qissaooel! BOIE PajOLIISaI SYeLl 0} % sueaw 0 a|dwlxa) Uone|EISUl JaLIeg
sueaw Jo ajdwexa) J0op payo0]
ubis Buiuigm sjqipne 40 SiqIsIA Jo 82I1n0S eale pajolsal
Jo Bupyen /
\
(e]qIssadoeUl EalE PaJoLISal axew 0}

sueaw Jo a|dwexa) Joop payo0T]

alIs UonohHsues

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 © |EC 2024

— 36 —

9ALIp uol}oed] Jnoylim Jojesljdde Buijoejuods eale abie] — 01 w:%

Buiuado Jojeoiddy /
ubis Buiuiepy

(Joyuow Beses) Jo s|dwexa) ¥O0|SjUl SAEMOIN | _

pJenb anemololpy

Bliiuado Buimain

I~ Jojesauah aABMOIDIN

00}I8)Ul SABMOIDI

18111eq SABMOJDI

I~
9INSO|oUd SABMOIDIN

———
S ———

fffffffff Buluado Jojeorddy

A

P

pioo Addns sjanfe|4 N Jojesauab aAeMoIDI A
' J

Olg_w:oc 10 JOA0D [BuloIX] ﬁ
>A uo

(youMs Jo m_QEm%W_._oE_ SNEMOJDI
.\/._o_“omb inoyum
J01e9]| Bunoejuoo eale abieq

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

- 37—

IEC 60335-2-110:2024 © IEC 2024

i‘l/
Joop souBUBUIEI

Moqajul SABMOIDIN

ip uonoel|

p1od Aiddns ajqixpi4

Q
c

onoel} yim
Jojeoljdde_fuioriuod eale afleq

9ALIp uol}oe) yum aojesijdde Buiyoejuod eale abie] — gL ainbi4 \VV/

O¢

~

U0z juswieal |

ubis Buiutepp

L]

(OI
.HHQ

g
yonms
[ESIoA8I UOlORL |

3OO0}Ja}Ul SABMOIDIN

N

2INSO[OUS SABMOIDIN

N

J10)e19Uab SABMOIDI

_

00}J8)uUl SABMOIDI

JOOp @oueUSIUB

@@ : Jojesau

bb 9aABMOIDIN

aAUp uonoel|

Buiuado Jojeolddy

owms

t

[eSJaA8l Uonoel |

IEC


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 © |EC 2024

)
@)
O¢

Jo3jesjjdde uoiuasu] — 90| ainbi4 @

@O

.

IEC

3OO|48}Ul SABMOIDIIN .
o

—

- 38—

r——___
d _ \\\ lllll
| y74
< | \\\
pi02 Aiddns a|gjxal4 ~ - l_ —_—r
[ | “
| | _
! | _
Jojessusb anemdioip __ __ i
R _  {Z
I T
Buisnofj 10 ™ | “ I
180D [eusgixg | i |
o 0
| 7 —
| \\
o )
7 Mv'ff“

N
Lm._@/vzm\sob_s_
\ﬁb ubis Buiulepp

3O0a}Ul SABMOIDIN

7

JOTEDade UonISsU]



https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 © |EC 2024 -39 -

IEC
Kely

1 |load (e.g. window frame _with paint to be removed)

2 |small area contacting\applicator in metal housing (non-radiating into free space)

3 |spring-loaded axial microwave transparent rod for load presence sensing, activating a microwave interloc
4 |asymmetric guard'or microwave guard

5 |centre conddctor of coaxial line (its continuation upwards to the right not shown)

6 | metallic\tube, also outer conductor of coaxial line

7 |area of the gripping position of the operator’s hand when appliance is in use

8 |outef enclosure, also containing control wiring

©

feedthrough for coaxial line and control wiring

-
o

grounded flexible cable containing coaxial line and control wiring

N
N

glass window above the window frame

-
N

microwave leakage sensor

-
w

microwave transparent cover (made of e.g. plastic) for microwave leakage sensor

N
H

operation switch

-
[6)]

space for electrical components and wiring

-
[«))

start switch

-
~

operation lamp (orange or yellow)

Figure 107 — Small area contacting applicator
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex AA
(informative)

Rationales for the microwave barrier
and associated leakage tests

AA.1 Standard measurement of microwave oven leakage

TH
fo

€re are several commercial Instruments on the market. Those that perform sufficiently W
the purpose have a small, reasonably isotropic (omnidirectional) sensor at the end™of

plastic rod. The sensor reacts to the electric field only. There is also a non-disturbing/séns

sp
of
fa

acer which is used to determine a 50 mm minimum distance between the sensor and any p
the appliance as specified in the standard. Testing of instruments include calibration in t
field (the inaccuracy is allowed to be about £ 20 %), and one or two tests intended to sh

that the sensor is "electrically small" so that it does not itself cause interference (standing wav

to

Th

objects nearby.

m

asured (V/m) but instead in W/m2 (or mW/cm?2). The conversjdhis correct only in the fr

space plane wave case, where the wave impedance is 377(&~and there is unidirection
prppagation. Since a standing wave is the sum of two waves propagating in different directior
and the probe is not direction-sensitive, the field impedanee then becomes smaller or larg
than 377 Q, so that the instrument reading becomes erraneous. Erroneous readings are al

o
is

Th
ap

tained in strongly curved near fields and with the probe-in a waveguide or similar where thg
A single or multiple mode (having a different impedance).

e minimum 50 mm distance between the instrument sensor and any accessible part of t
pliance was specified more than 40 years ago when the first microwave oven leaka

standard was created. The major reasons:were that it was found desirable to use the same ty

of
o
a)
b)

A
th
it
ap

instruments which were used for far-field exposure measurements, and that it was conclud

thjlt an electric field sensor instrument'would not indicate a proper value for determining t

tgoing power flux density if the probe was located

where the field curvature was very significant (in comparison with the wavelength),
in the presence of any-standing waves near the sensor.
reasonable compromisé with the need to measure emission (i.e. in the source region, so th

b "leaking spot" ¢ould be found) was found to be 50 mm for the 2 450 MHz ISM band. Ever
vas noted in the instrument literature at the time that the same 50 mm distance would be ¢

that the specification was modified.

Th
w4

s.d result of an existing regulation on free space power flux density of up to 100 W/m?2 bei

e historical reason for the choice of the maximum allowed level of 50 W/mZ2 (= 5 mW/cm?2)

el
a
or
art
he
DW
es)

e scale on microwave leakage instruments is not in the same units as what is actudlly

ce
al
S!
er

at
if
Ss

propriate for_the lower ISM band at 915 MHz, the matter was not considered so problematic

ng

ac

ceptabte T commerciatand industriat environments, pius considerations of a possibitity

of

two or more microwave ovens being located close to each other. Later, when household
microwave ovens came on the market, the nature of door leakage was found to typically be
from only some few leaking spots, so that the power flux density decreased almost quadratic
with the distance away from these. There was no reason why the user would remain very near
the closed door of an operating oven, and widely publicised investigations showed that the
actual exposure of any part of the human body became very low, particularly in consideration
of a reasonable averaging time of 5 min to 10 min for hazard assessment. As a result, the

50

W/m?2 limit was applied also to household microwave ovens.
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In the beginning of the 1970’s, the US authorities responsible for radiation safety found some
quality problems with some microwave oven models and introduced a 10 W/m?2 "factory limit"
for new unused ovens, in order to dampen any public concerns. Only one or two other countries
followed.

In the meantime, IEC 60335-2-25, the safety standard for microwave oven for household and
similar use was successively developed and the value 50 W/m2 became the worldwide limit
after all tests. However, in empty operation and after a potentially destructive door test,
100 W/m?2 was instead required. The rationales for the higher value under no-load conditions
were reported difficulties by some manufacturers, and the conclusion that no-load operation
wauld typically be even more short-term and an also uncommon fault condition.

In|the 1980's, leakage measurements at covers for lamp replacement were dealt with by the
exjperts maintaining IEC 60335-2-25. The hole array in the cavity wall, at the lamp, can of course
leak microwaves. The size of the cover can be such that the 50 mm distancerfo’the neargst
appliance part can be maintained also with the sensor almost inside the external’housing frgm
which the cover has been removed. A case had been reported where the instrument reading
was quite high in this condition, but there was a very low reading with the whole housipg
removed. The reason for the high reading was that a standing wave_inside the housing hpd
been created. There was an electric field but no real leakage sincé’the standing wave is the
sulm of an outwards- and inwards-going wave and can have no net-power flux. In addition, if a
finger would be put into the opening, the standing wave would)disappear and only the rgal
ledkage becomes the possible hazard. As a consequence}_a statement was added to the
standard to the effect that the instrument sensor should not.be closer to the opening plane than
50 mm, i.e. the region inside the cover should not be considered accessible with regard to the
leakage measurement. The same principle is adhereddo in this standard, but the actual leakape
sifjuation is now really assessed, by the extended tést in 32.1.

AA.2 Microwave hazards — the basic restriction

Microwave exposure is considered to He potentially hazardous if the heating of parts of the
human body exceeds certain values.(These are specified as SAR values (specific absorptipn
rate) and are expressed in W/kg tissue. The lowest SAR value of whole-body exposure whegre
theére can be some risks has been found to be 4 W/kg. A safety factor of 10 is subsequenitly
applied for instructed persons-and a further safety factor of 5 for ordinary persons, resulting
in [the basic restriction of 8;4vand 0,08 W/kg in the two cases. Local, non-hazardous exposyre
ited to the head and ‘trunk can be up to 10 W/kg and 2 W/kg, respectively. Twice this
(2D W/kg and 4 W/kg) ‘are considered non-hazardous locally in the extremities (including hands
and fingers). The géneral microwave standards specify integration over any 10 g body mass,
d the time integration is over 6 min.

AA.3 Microwave hazard evaluation — the free space exposure method

Fgr @all-practical exposure situations (except from communication devices such as mob
methods are used in industry and for protection of microwave workers and the general public:
a maximum allowed far-field power flux density far away from the source, and an emission
standard for appliances such as microwave ovens.

The issue is now if the relaxation of SAR values for parts of the body, in combination with the
integration volume, are compatible with the free space exposure method.
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When parts of the human body having a small radius of curvature are heated, diffraction,
resonant and other focussing or amplification phenomena can occur. In the case of 2 450 MHz,
the internal wavelengths in tissues as well as the penetration depth limitation result in only
fingers being of major interest. In principle, also bent knuckles and elbows could create
focussing effects, but fingers are definitely much more problematic with regard to the effects
discussed here. It is not assumed that other protruding parts of the body such as the nose, ears

or

penis are brought very close to microwave leakage sources in commercial or household

heating equipment.

The following modelling results indicate the degree of compatibility between the basic restriction

anld the free space exposure method:
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and the 10 cm3 integrated value would become 9 W/dm3,

THe conclusions are that:

AA.4 Microwave hazards from open applicators

}ctric field parallel to the finger axis) and the mode in the finger then becomes of the TM,,4

ensity becomes 5 W/dm3 and the average over the worst 10 cm3 bécomes about 1,8 W/dm?3.

merical modelling using commercially available electromagnetic software was used."Afinder
h 13 mm diameter and typical dielectric data (homogeneous, with & = 40 — j10; where the
s factor (10) is lowered in consideration of bone and tendons) was exposed-to)10 W/m2|in
e space. The strongest absorption occurred for TM; polarisation (i.e. with.'the impinging

e, having two opposite axial zones of maximum heating intensity.(The maximum power

he finger would be exposed to a plane wave with a power flux density of 50 W/m2 — that
ich is allowed from microwave ovens, etc. — the maximur value would become 25 W/dim3

The ordinary person basic restriction is exceeded. However, the types of appliances deplt
with in this standard are not operated by ordinary persons.

The instructed person basic restriction is about the same as the actual SAR valye.
However, the actual situation with large area contacting applicators as well as wjth
insertion applicators is that the operator is never close to the applicator opening or rpd
antenna. A negative factor is, however, that opening regions of these applicators are larder
than spots of an oven door asya leakage source, so that the region with a high microwaje
energy density can extendfurther out than from an oven door. Hence, the construction|of
the applicators and barrfiers as well as the measurement method shall ensure that SAR
values of 20 W/kg in the human extremities are not exceeded.

THe actually absorbed microwave power in a part of the human body is always very dependgnt

wa

the field-eonfiguration, and the field configuration at the body part is also strongly modified
the part-itself. This means that even knowledge about the true power flux density or the

ectric field intensity cannot be used to assess the actual microwave absorption rate and it

ofpHeR—6aR—- a6 6 g y tH-e-6 e P pace

ve at 50 mm or more away from the source will now not alone determine the level of hazard.

The actual hazard also depends on:

any possibility of access into a region where there is microwave energy,

the size of the opening, which can determine the type of field characteristics, or allow
several kinds of microwave field characteristics,

any objects, including a load to be heated or a part of the body at the opening, which can
also determine the type of field characteristics.
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The access situation is of course crucial and shall be standardised in some ways so that
reasonably simple and objective procedures and requirements can be established. Since only
the arm, hand and finger (and leg, foot and toes) are considered to be the parts of the body
which can get in contact with or close to applicator openings of these appliances, two important
issues can be directly quantified:

a) all geometric factors (by test probe B, etc.), and

b) as addressed above, these parts of the body are less sensitive than for example the head.

An important principle is that a "hazard boundary" (called reference surface in this standard) is
deffined somewnere in the vicinity of the physical opening surface and that a leakage instramgnt
reading of 50 W/m?2 is to apply for the tests. This means that what remains is to construct tegts
which will ensure, with reasonable certainty, that actual power densities (in W/m3<6r SAR
vallues in W/kg) in human extremities "contacting" the reference surface will not exceed thoge
caused by a "normal" leakage source such as a microwave oven door region giving a power
flux density reading of 50 W/m2 at 50 mm distance from any part of the appliance:

The field configuration then becomes the issue, i.e. how to obtain realistic measurement resufts
with the same type of instruments as are used for microwave ovens with'a door. Clearly, thgre
is|a need for simplification and standardisation using some typiecal scenarios. The magst
important matter is then to consider cases where access would-be more severe than in the
ndrmal door leakage case. These "onerous" cases are as follows:

o | The field configuration is such that there is a very high iaténsity in a region, and the intensjty
diminishes very quickly with increasing distance, so.that no reading can be obtained wjth
the sensor 50 mm away from the applicator opening — but there is obviously a qujte
hazardous microwave energy density at the opening. Structures creating non-radiating ngar
fields or strongly evanescent modes have this/effect. Small area contacting applicatgrs
are excellent examples of this — they do.in fact need to have such characteristics for
compliance with this standard and there“shall of course be adequate protection of the
operator against access to the applicator opening.

(2]
—_

e [ The field configuration is such thata microwave power flux is bound to a dielectric obje
The loads being treated with large area contacting applicators are the most typigal
example, and a bound surface wave can then exist, and "transport" microwave power away
from the opening. The "best™condition for this phenomenon occurs with loads having a very
high water content (a very high dielectric constant ¢&'). There can then be no leakage
instrument reading with the sensor 50 mm up, but with the metal rod in Figure 102.

Infthis standard, a method of leakage extraction and non-shielding microwave barriers is usqd.
One end of the metalyrod can act as a receiving antenna and since the end can be located vegry
clgse to parts of the applicator and load, it will also pick up near fields, evanescent modes ahd
sufface waves\when suitably oriented. A "spatial averaging" of the externally available
microwave energy also results, since the instrument sensor is still not closer than 50 mm to any
other object,

AA.5“Time averaging

There are only two time integration specifications in the existing national standards by radiation
protection agencies:

a) 6 min for whole-body exposure (probably including fingers), and

b) criteria for duty cycles in cases of very short pulses such as from radar transmitters.
Additionally, in some national legislation on non-ionising radiation, there is a ceiling value
of exposure; a ceiling value of e.g. 250 W/m2 and a 10 W/m? average can be interpreted as
maximum 300/25 = 12 s, isolated strong exposure being allowed during any 6 min interval,
with no exposure during the remaining 5 min 48 s of the interval.
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The 6 min integration time is quite compatible with typical cases of irradiation of parts of the
body having a radius of curvature larger than about one free space wavelength of 2 450 MHz
microwaves. In such cases, essentially a plane damped wave propagation can be assumed, as
well as a depth of 30 mm to 40 mm in the tissue over which equilibration by heat conduction
takes place. Using the heat conductivity data and the Fourier heat conduction equation then
results in a time constant (i.e. about 63 % of the stationary conditions have occurred) of about
5 min. A useful comparison is with boiling of an egg in 100 °C water: it takes about 5 min for
the centre to reach a temperature of about 65 °C.

The most onerous heating pattern in a diameter 13 mm finger under plane wave 2 450 MHz
irradiation is uneven, with about 5 mm distance between the hot and cold areas. It can be shoyn
that the overall microwave coupling is strongest for about a diameter 16 mm finger."The
corresponding distance between hot and cold areas then becomes 7 mm or less.

THe Fourier heat conduction equation is spatially quadratic. Using the boiling.of,'a diameter
40 mm egg in 5 min having distance between the cold and hot regions is 20 mm~as a basis| a
7 mm distance would be similarly equilibrated in (7/20)2 of 5 x 60 s, i.e. about-35 s integratipn
time is adequate.

THhere is, however, another factor to also consider: even a very localised heating rate shoyld
nat be so high that there will be any risk of pain or injury during thectime of integration. A suitahble
acceptable local temperature rise can be set to 5 K, in consideration of both that the skin arpa
with heat-sensing nerves will be heated at least by conduction_and that such a temperature rise
unlder short term conditions will not cause any injury in the(fingers. A normal person will feel
and react to a temperature increase of the same order ot\less — about 3 K — within some vgry
feyv seconds.

A homogeneous SAR value of 20 W/kg (the basic festriction for instructed person fingers) will
result in a temperature rise rate of about 0,5 K/min.

Ngw suppose that only e.g. the tip of a finger absorbs all power and the remainder of the 10 g
abilsorbs no power. Such scenarios shall actually be considered for small area contacting
applicators dealt with in this standardéand of course occurs e.g. with the finger if there is accefss
tothe near field. The volume of that part of the tip that absorbs microwaves is now set to 0,5 cmn3
(which is the volume of a hemijsphere with diameter 12 mm). Using this in relation to the 10 C:I:S
ofthe basic restriction, oneobfains 20 times faster "allowed" temperature rise rate of 10 K/mjn.
THis will also mean that ¢the person will feel the heating of the finger within 20 s. Since the
equilibration by heat conduction has about the same time constant as above, one again arrivies
at|about 30 s suitable-integration time.

AA.6 Conclusions and modifications of differences to the existing standards fpr
microwave ovens with a cavity door

THe 6(min time of integration specified in many existing standards is inadequate for the
purposes of this standard. A more realistic value should be 30s. However, additional
requirements on protection against acCesSSIDIy 10 mICrowave-contaming regions are ailso
needed — and are contained in Clause 101 of this standard.

The existing emission standard for microwave ovens specifies an integration time of about 2 s
for the measurement. This is for historical and practical rather than safety reasons. A typical
household microwave oven has either a ceiling stirrer or a turntable, and with the specified
circularly cylindrical test load, the leakage variation periodicity will be comparable to or less
than the specified integration time. Measurements are then correct and made easily and quickly
with the present standards for microwave ovens with a cavity door for user access.
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Since the appliances considered in this standard behave quite differently, there is no reason to
introduce limitations on construction which have no relevance to safety considerations. The
same 20 s time of integration for leakage measurements as in IEC 60335-2-90 shall therefore
be applied. This is somewhat shorter than 30 s, but allows faster measurements and easier
integration. The most onerous 20 s interval is to be chosen, and the instrument integration time
of 2 s to 3 s shall be maintained.

In addition, the same maximum measured (integrated, ceiling) value of 250 W/m2 as in
IEC 60335-2-90 for microwave tunnel ovens, consistent with the instrument integration time of
2 s to 3s is introduced, to simplify instrument specifications and handling as well as the
numerical integration in cases of highly variable leakage. Such strong variability can occur for
exiample in appliances with a protective device consisting of a built-in leakage monitor coupled
to|a cut-out.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-110: Exigences particuliéres pour les appareils a micro-ondes

a usage commercial avec applicateurs par insertion ou par contact

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation compog
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LM ECVa pour objet
favoriser la coopération internationale pour toutes les questions de normalisation dans’ les domaines
I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des/Normes international
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et g
Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée_a'des comités d'études, 3
travaux desquels tout Comité national intéressé par le sujet traité peut)participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison ave€¢*iIEC, participent également 4
travaux. L'IEC collabore étroitement avec I'Organisation Internationale~de) Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions téchniques représentent, dans la mesure
possible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC intéress
sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de_tecommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Tous_les Jefforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui eén\est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale,\les Comités nationaux de I'lEC s'engagent, dans toutg
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est respensable d'aucun des services effectués par les organismes de certificat
indépendants.

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

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair|
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit;~directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépeng
découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lH
ou au crédit qui\lui est accordé.

L'attentiongst attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencées est obligatoire pour une application correcte de la présente publication.

L'IEC attire I'attention sur le fait que la mise en application du présent document peut entrainer |'utilisation d
olde plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de t

ée
de
de
Es,
es
ux
ns
ux

es
EC
de

la
es

hts
de
on

e,
C,
ue
es
C,

un
put

dreit de brevet revendiqué a cet égard. A la date de publication du présent document. I''EC n'a pas r

cu

notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié tout ou partie de tels droits de propriété.

L'IEC 60335-2-110 a été établie par le sous-comité 61B: Sécurité des fours a micro-ondes a
usage domestique et commercial, du comité d'études 61 de I'lIEC: Sécurité des appareils
électrodomestiques et analogues. Il s'agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2013
I'Amendement 1:2019. Cette édition constitue une révision technique.

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

Le

le Paragraphe 7.1 a été amélioré pour plus de clarté;
les Paragraphes 19.11.2 et 19.103 ont été améliorés pour plus de clarté;
I'Article 28 a été modifié afin d'ajouter des exigences pour les vis.
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texte de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
61B/688/CDV 61B/691A/RVC

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur l€) vote ay3
outi a son approbation.

langue employée pour I'élaboration de cette Norme internationale est I'anglais.

rectives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles so
Vw.iec.ch/members_experts/refdocs. Les principaux types desdocuments développés g
FC sont décrits plus en détail sous www.iec.ch/publicationsf:

bctrodomestiques et analogues — Sécurité, peut étre,consultée sur le site web de I'lEC.

présente partie 2 doit étre utilisée conjointement avec la derniére édition de I'lEC 603345
ses amendements sauf si cette édition I'exclut. Dans ce cas, la derniére édition qui n'exc

cette norme.

TE 1 L'expression "la Partie 1" utilisée dans la présente norme fait référence a I'lEC 60335-1.

présente partie 2 complete ou‘modifie les articles correspondants de I'lEC 60335-1, de fag
transformer cette publicatioh- en norme IEC: Exigences particuliéres pour les appareils
cro-ondes a usage commercial avec applicateurs par insertion ou par contact.

rsqu'un paragraphe\particulier de la Partie 1 n'est pas mentionné dans cette partie 2,
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dog
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ragraphe s'appliqué pour autant que cela soit raisonnable. Lorsque la présente norr
ntionne "addition", "modification" ou "remplacement", le texte correspondant de la Partie
it étre adapté en conséquence.

TE 2 _Le'systéme de numérotation suivant est utilisé:

les\paragraphes, tableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101;

e liste de toutes les parties de la série IEC 60335, publiées sous le titre général Appareli

nt

document a été rédigé selon les Directives ISO/IEC, Partie 2, il avété développé selon les

-1
ut
0)

al'exception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notes de la Partig

les notes sont numeérotees a partir de 101, y compris celles des articles ou paragraphes qui sont remplaces;

les annexes qui sont ajoutées sont désignées AA, BB, etc.

NOTE 3 Les caractéres d'imprimerie suivants sont utilisés:

exigences: caractéres romains;
modalités d'essais: caractéeres italiques;

notes: petits caractéres romains.

Les termes en gras dans le texte sont définis a I'Article 3. Lorsqu'une définition concerne un adjectif, I'adjectif et le
nom associé figurent également en gras.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

e reconduit,

e supprime, ou

o révisé.

NOTE 4 L'attention des Comités nationaux est attirée sur le fait que les fabricants d'appareils et les organismes
d'essai peuvent avoir besoin d'une période transitoire aprés la publication d'une nouvelle publication IEC, ou d'une

publication amendée ou revisée, pour fabriquer des produits conformes aux nouvelles exigences et pour adapter
leurs équipements aux nouveaux essais ou aux essais révises.

Le|comité recommande que le contenu de cette publication soit adopté pour application nationale (ohligatoire)|au
plus té6t 12 mois et au plus tard 36 mois aprés la date de publication.

PORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de ce
ocument indique qu'il contient des couleurs qui sont considérées comme utiles a un
onne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer ce document en utilisant une imprimante couleur.



https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 © |EC 2024 - 53 -

INTRODUCTION

Il a été admis par hypothése, en établissant la présente Norme internationale, que I'exécution
de ses dispositions était confiée a des personnes expérimentées et ayant une qualification

ap

propriée.

Les documents de recommandations concernant l'application des exigences de sécurité pour
les appareils peuvent étre consultés dans les documents de support du CE 61 et du SC 61B,

ac
ht

cessibles sur le site web de I'lEC a I'adresse:

htf

Ce
et

La

dangers électriques, mécaniques, thermiques, liés au feu et au rayonnement des apparei

lof
El
et
fo

CH
cO
Ce

Si
fo

ap
I'in

NG

Ce
pr

NQ
sé
gé

Un
au

ne-thaany iae ochlteB1/siinnartinadaciimants
A - - +— 4 PP g

ps://www.iec.ch/sc61b/supportingdocuments

tte information est donnée a I'intention des utilisateurs de la présente Norme internationa
ne signifie nullement un remplacement du texte normatif de la présente norme:

présente norme reconnait le niveau de protection internationalement accepté contre |

squ'ils fonctionnent comme en usage normal en tenant compte des instructions du fabrica
e couvre également les situations anormales auxquelles on peut s'attendre dans la pratiq
elle tient compte de la fagon dont les phénomeénes électromagnétiques peuvent altérer
hctionnement sOr des appareils.

tte norme tient compte autant que possible des exigencés,de I'lEC 60364, de fagon a res
mpatible avec les régles d'installation quand I'appareil €st raccordé au réseau d'alimentatig
pendant, des régles nationales d'installation peuvent étre différentes.

nctions couvertes par une autre partie 2 de1'lEC 60335, la partie 2 correspondante ¢
pliquée a chaque fonction séparément, dans la limite du raisonnable. Si cela s'appligu
fluence d'une fonction sur les autres fonctions est prise en compte.

rsqu'une partie 2 ne comporte pastd'exigences complémentaires pour couvrir les dange
ités dans la Partie 1, la Partie A s'applique.

TE 1 Cela signifie que les comités d'études responsables pour les Parties 2 ont déterminé qu'il n'était {
Cessaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences générales.

tte norme est ung‘norme de famille de produits traitant de la sécurité d'appareils et
pséance sur les normes horizontales et génériques couvrant le méme sujet.

TE 2 Les publications horizontales, les publications fondamentales de sécurité et les publications groupées
urité couvrantun danger ne s'appliquent pas, parce qu'elles ont été prises en considération lorsque les exigen
hérales et(particulieres ont été étudiées pour la série de normes IEC 60335.

appareil conforme au texte de la présente norme ne sera pas nécessairement jugé conforr

e

es
s,
nt.
e
le

er

un appareil relevant du domaine d'application.dé la présente norme comporte également des

bSt
e!

piy

S

de

ne
At

x\principes de sécurité de la norme si, lorsqu'il est examiné et soumis aux essais, il appar

qu’ll presente dautres caracteristiques qul compromettent le niveau de securite vise par ces

ex

igences.
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Un appareil utilisant des matériaux ou présentant des modes de construction différents de ceux
décrits dans les exigences de la présente norme peut étre examiné et soumis aux essais en
fonction de I'objectif poursuivi par ces exigences et, s'il est jugé pratiquement équivalent, il peut
étre estimé conforme aux principes de sécurité de la présente norme.

NOTE 3 Les normes traitant des aspects non relatifs a la sécurité des appareils électrodomestiques sont:
— les normes IEC publiées par le comité d'études 59 concernant les méthodes de mesure d'aptitude a la fonction;

— les normes CISPR 11 et CISPR 14-1, ainsi que les normes applicables de la série IEC 61000-3 concernant les
émissions électromagnétiques;

— lanorme CISPR 14-2 concernant I'immunité électromagnétique:

— |les normes IEC publiées par le comité d'études 111 concernant I'environnement.
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APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-110: Exigences particuliéres pour les appareils a micro-ondes
a usage commercial avec applicateurs par insertion ou par contact

1

L'article de la Partie 1 est remplacé par le texte suivant.

La présente partie de I'lEC 60335 traite de la sécurité des appareils a micro-ondes a usa
commercial dont la tension assignée est inférieure ou égale a 250 V pour les appare

m
oo

D4

types d'appareils.

Le
de
trg

Le

él
et
le
fo
d'q

NQ
da

grrnde surface ou, applicateur par contact de petite surface utilisent ['énerg

Domaine d'application

nophasés raccordés entre un conducteur de phase et le conducteur de.neutre, et a 480
ur les autres appareils.

ns la mesure du possible, la présente norme traite des dangers-courants que présentent c

s appareils couverts par la présente norme comportent un‘applicateur ouvert (voir I'exemg
vue d'ensemble de la Figure 103) destiné au traitement de la charge. lls sont classés
is types:

les appareils avec applicateur par insertion, généralement destinés a I'élimination
I'humidité par insertion dans des trous au_pfancher, au mur ou au plafond (voir I'exemg
représenté sur la Figure 106);

les appareils avec applicateur par contact de grande surface, généralement destinés
séchage de planchers, murs ou plafonds (voir les exemples représentés a la Figure 1
et Figure 105);

les appareils avec applicateun par contact de petite surface, généralement destinés
décapage de peinture et auichrauffage localisé (voir I'exemple représenté sur la Figure 10

s appareils a micro-ondes avec applicateur par insertion, applicateur par contact

ctromagnétique stirsune ou plusieurs bandes de fréquences ISM comprises entre 300 M
30 GHz pour fournir de I'énergie a une charge externe qui est chauffée de maniére a assu
séchage, oue-transport d'humidité peut conduire a la génération de forces causée par
mation de~vapeur, la décomposition ou la modification chimique, la fusion ou la destructi
rganismes.tels que les bactéries ou les champignons.

TE,101 Les bandes de fréquences ISM sont les fréquences électromagnétiques établies par I'UIT et reprodui
hs la CISPR 11.

ge
ils
V

de
le

au
D4

AU

He
ie
Hz
er
la
on

NOTE 102 Les aliments et les boissons ne constituent pas des charges au sens de la présente norme.

Les appareils avec applicateur par insertion et avec applicateur par contact de grande
surface sont des appareils mobiles. Les appareils avec applicateur par contact de petite
surface sont des appareils portatifs.

Les appareils qui utilisent une énergie non électrique relévent du domaine d'application de la
présente norme. La section a micro-ondes est considérée comme un appareil a moteur.

La justification de la barriéere micro-ondes et des essais de fuite associés est décrite dans
I'Annexe AA informative.
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L'attention est attirée sur le fait que

ces appareils peuvent rayonner de I'énergie micro-ondes a I'extérieur d'une zo

24

ne

restreinte, ou ils sont utilisés. La présente norme prend en compte les exigences

supplémentaires spécifiées par les organismes nationaux responsables de la protecti
contre les rayonnements non ionisants, selon lesquelles la puissance surfacique
I'extérieur de cette zone restreinte est limitée & une moyenne de 10 W/m? par période
6 min;

on
a
de

ces appareils sont exclusivement destinés a traiter la charge dans les conditions de
fonctionnement normal; autrement dit, la présente norme ne s'applique pas aux appareils

La

CH
ap

2

ou systemes qui ont recours a la propagation de micro-ondes en espace libre;

pour les appareils destinés a étre utilisés dans des pays tropicaux, des exigences

particulieres peuvent étre nécessaires;

dans de nombreux pays, des exigences complémentaires sont spécifiees par |
organismes nationaux de la santé publique et par les organismes nationaux|responsabl

de la protection des travailleurs et de la protection contre les rayonnements non ionisanfs.

présente norme ne s'applique pas

aux fours a micro-ondes domestiques, y compris les fours,' @ micro-ondes combin
(IEC 60335-2-25);

aux fours a micro-ondes a usage commercial avec porte de cavité, aux fours a micro-ond

es
es

es

es

combinés a usage commercial avec porte de cavité et auxfours a micro-ondes combinég a

usage commercial sans porte de cavité et avec moyen de transport (IEC 60335-2-90);
aux installations de chauffage industriel a hyperfréquences (IEC 60519-6);

aux appareils destinés a des usages médicauxX)({EC 60601-1);

aux appareils et équipements destinés a un.usage en laboratoire (série IEC 61010);

aux appareils destinés a étre utiliséscdans des locaux qui présentent des conditio
particuliéres, telles que la présence d'une atmosphére corrosive ou explosive (poussié
vapeur ou gaz).

rtains des essais et spécifications cités dans la présente norme ne s'appliquent pas a
pareils qui fonctionnent a d'autres fréquences que 2 450 MHz.

Références normatives

L'article de la Partié 1's'applique, avec I'exception suivante.

Ad

IE
EX

dition:
C 60335-2-90, Appareils électrodomestiques et analogues — Sécurité — Partie 2-90:
igenceés particulieres pour les fours a micro-ondes a usage commercial

ISO 898-1, Caractéristiques mécaniques des éléments de fixation en acier au carbone et en
acier allié — Partie 1: Vis, goujons et tiges filetées de classes de qualité spécifiées — Filetages
a pas gros et filetages a pas fin

ISO 3506-1, Fixations — Caractéristiques mécaniques des fixations en acier inoxydable
résistant a la corrosion — Partie 1: Vis, goujons et tiges filetées de grades et classes de qualité

sp

écifiés

ISO 3506-2, Fixations — Caractéristiques mécaniques des fixations en acier inoxydable
résistant a la corrosion — Partie 2: Ecrous de grades et classes de qualité spécifiés
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ISO 3506-3, Caractéristiques mécaniques des éléments de fixation en acier inoxydable
résistant a la corrosion — Partie 3: Vis sans téte et éléments de fixation similaires non soumis
a des contraintes de traction

ISO 3506-4, Caractéristiques mécaniques des éléments de fixation en acier inoxydable
résistant a la corrosion — Partie 4: Vis a téle

ISO 3864-1, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Partie 1:
Principes de conception pour les signaux de sécurité et les marquages de sécurité

IS
sé

3

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

D 7010, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signaux, de
curité enregistrés

Termes et définitions

Définitions relatives aux caractéristiques physiques

7

e 101 a l'article: La fréquence assignée est la fréquence absorbée.

.9
bdification:

mplacer le premier alinéa par ce qui suit:

nctionnement de I'appareil en mode chauffage dans les conditions suivantes:

appareil est mis en fonctionnement ‘conformément aux instructions du fabricant pqur

ar

insertion. En partie haute, les c6tés de la cuve comportent des supports horizontaux
construits dans un matériau transparent aux micro-ondes, avec une ouverture adaptée
pour I'antenne de l'applicateur. Le niveau de I'eau est ajusté de telle sorte que la distance
entre le boitier de I'appareil et la charge d'essai soit la méme que pour 'utilisation prévue.

Note 101 a I'article: S'il apparait clairement qu'une adaptation satisfaisante de I'impédance micro-ondes de
I'applicateur par insertion ne peut étre obtenue que si le trou dans lequel ce dernier est inséré n'est pas rempli
d'eau, une gaine ou un dispositif analogue construit dans un matériau hautement transparent aux micro-ondes,
tel que le polytétrafluoroéthyléne (PTFE), est utilisé autour de I'applicateur par insertion. Si une propagation
axiale des ondes est constatée dans le montage d'essai et que le fabricant peut démontrer qu'un tel phénomeéne
ne peut pas se produire dans les conditions d'utilisation réelles ou que, dans un tel cas, les dispositifs de
surveillance arrétent I'applicateur par insertion, un tube plastique a paroi mince d'un diamétre intérieur
correspondant au diamétre maximal du trou conforme aux spécifications du fabricant peut étre utilisé.
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Les appareils avec applicateur par contact de grande surface destinés au séchage de
planchers, murs ou plafonds sont mis en fonctionnement dans les conditions suivantes: la
charge d'essai se compose d'une cuve métallique remplie d'eau dont la surface supérieure,
ouverte, dépasse les dimensions horizontales de l'appareil d'au moins 70 mm de chaque
c6té et dont la colonne d'eau présente une hauteur minimale de 150 mm. Deux cétés
opposés de la cuve comportent des supports horizontaux construits dans un matériau
transparent aux micro-ondes, placés en partie haute, qui s'enfoncent a l'intérieur de
I'enceinte suffisamment pour que le dispositif de transmission repose dessus. Le niveau
de l'eau est ajusté de telle sorte que la distance entre I'applicateur et la charge d'essai
soit la méme que pour l'utilisation prévue. La fonction d'inversion du dispositif de

—tranrsmisston—estsotmise g tessatdans—tes—conditions—stivantes—tappareit—est—mis

fonctionnement sur une surface horizontale en contreplaqué d'une épaisseur de 20-m
avec une zone suffisante pour permettre un mouvement de va-et-vient entre des \blo
représentant des murs.

Note 102 a I'article: Si cela s'avére nécessaire a |'obtention d'un fonctionnement représentatif'de I'appareil,
supports horizontaux sont étendus de maniére a actionner les verrouillages micro-ondes.mécaniques.

eNn
m’
CS

Les appareils avec applicateur par contact de petite surface destings“au décapage {e
pelinture et au chauffage localisé sont mis en fonctionnement dans les conditions suivantes:
La charge d'essai se compose d'une meule ou d'un bloc a poncercen’ carbure de silicium fin
d'une épaisseur minimale de 15 mm, et d'une longueur et d'unedargeur qui dépassent celles
de I'ouverture de l'applicateur d'au moins 30 mm; cependant, cette charge d'essai doit éfre
suffisamment grande pour pouvoir étre refroidie a I'air par, la face inférieure sans influenger
I'appareil.

3.1.101

puyissance restituée assignée des micro-ondes

puissance micro-ondes restituée assignée a l'appareil par le fabricant

Note 1 a l'article: Cette puissance peut étre inférieure, a la puissance micro-ondes disponible du fait des perfes
intentionnelles de puissance micro-ondes dans les‘absorbeurs de micro-ondes (voir la Note du 101.1) et les cabjes
co@xiaux qui assurent la protection du générateur de micro-ondes des applicateurs par contact de petite surfgce
(vqgir le 22.101).

3.1.102

pyissance micro-ondes disponible

puissance restituée nominaleg du générateur de micro-ondes lorsque la condition d'adaptatipn
de I'impédance est vérifiée,'qui est obtenue par la spécification et la mesure indiquées par|le
fabricant du générateur,de I'énergie électrique a I'entrée du générateur dans lI'appareil au coyrs
deis 10 premiéres secondes de fonctionnement a la puissance maximale

Note 1 a l'article: (Dans le cas des magnétrons, la puissance restituée se stabilise généralement aprés 3 s de mjse
solis tension.

3.6 Définitions relatives aux parties d'un appareil

3.6.101

applicateur

dispositif qui applique I'énergie micro-ondes a la charge

3.6.102
transparent aux micro-ondes
propriété d'un matériau qui réfléchit et absorbe de maniére négligeable les micro-ondes

No

te 1 a l'article: La permittivité relative d'un matériau transparent aux micro-ondes est inférieure a 7, et son
facteur de pertes relatif est inférieur a 0,015.

3.6.103

applicateur par insertion
applicateur destiné a étre inséré dans la charge, ou la totalité de la puissance micro-ondes
disponible est destinée a étre absorbée
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3.6.104

applicateur par contact de grande surface

applicateur équipé d'une enceinte métallique, qui posséde au moins une ouverture
géométrigue non meétallique a travers laquelle I'énergie micro-ondes est appliquée a une
charge externe située prés de l'applicateur, ol la totalité de la puissance micro-ondes

disponible est destinée a étre absorbée

3.6.105

applicateur par contact de petite surface
applicateur équipé d'une enceinte métallique, qui posséde au moins une ouverture
géometriqgue non metallique ou un dispositit adequat a travers lequel I'energie micro-ondes ¢st
appliquée a une charge externe située trés prés de l'applicateur, ou la totalité de la puissange
micro-ondes assignée est destinée a étre absorbée

3.6.106

dispositif de transmission
digpositif ou systéme utilisé pour accomplir le déplacement d'un appareil avecapplicateur par
cdqntact de grande surface sur un plancher

3.6.107
enceinte micro-ondes
dispositif global destiné a confiner I'énergie micro-ondes

Nofe 1 a l'article: Les barriéres montées a I'extérieur de I'enceinte miero-ondes ne sont pas considérées comme
faigant partie de cette derniere.

3.6.108

bgrriére micro-ondes
élement transparent aux micro-ondes de I'appareil a micro-ondes, qui est monté a I'extérigur
deg I'enceinte micro-ondes afin de limiter I'dcces a cette derniére et qui ne peut étre enleyé
qu'avec l'aide d'outils

Nofe 1 a l'article: Une barriére micro-ondes peut étre montée entre I'enceinte micro-ondes et le couvergle
ex{érieur de I'appareil.

Note 2 a l'article: Les dispositifs, tels qu'lin réseau de chaines métalliques ou des plaques métalliques a charniéfes
en|périphérie de I'ouverture d'un applicateur destinés a réduire les fuites micro-ondes, ne sont pas considéfés
comme des barriéres micro-ondes;

Nofe 3 & I'article: Les barriéres micro-ondes ne peuvent ni comporter de charniére, ni se plier.

3.6.109

prptecteur micro-ondes
élement de construction de I'appareil qui est monté a I'extérieur de I'enceinte micro-ondps
afin de réduire les fuites micro-ondes par protection et/ou absorption et qui ne peut étre enleyé
qu'avec |'aide d'outils

Note 1 & I'article: Les protecteurs micro-ondes peuvent se déplacer ou s'ouvrir lorsque I'applicateur est mis|en

cortactaveetaeharge-

Note 2 a l'article: Les dispositifs, tels qu'un réseau de chaines métalliques ou des plaques métalliques a charniéres
en périphérie de I'ouverture d'un applicateur destinés a réduire les fuites micro-ondes, sont considérés comme des
protecteurs micro-ondes.

3.6.110

porte de maintenance

élément de construction de l'appareil qui peut étre ouvert ou enlevé avec l'aide d'outils afin
d'assurer l'accés pour les opérations d'entretien et de réparation
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3.6.111

verrouillage micro-ondes

dispositif ou systéme qui empéche le fonctionnement du générateur de micro-ondes en cas
d'apparition avérée ou probable d'une fuite de micro-ondes

Note 1 a I'article: Des exemples de verrouillages micro-ondes sont les interrupteurs qui coupent la puissance
micro-ondes lorsqu'un applicateur par contact est soulevé ou qu'un applicateur par insertion est retiré de sa
charge en cours du fonctionnement, ainsi qu'un dispositif intégré de surveillance des fuites qui agit de la méme
maniere lorsqu'un applicateur n'est pas placé suffisamment prés de la charge ou que I'usager tente de démarrer
I'appareil sans charge.

6. 112
verture de vision
verture dans l'applicateur, par laquelle le traitement peut étre visuellement controlé

3.8 Deéfinitions relatives a des sujets divers
3.8.101

charge

o}

jet a traiter dans lequel I'applicateur est inséré ou prés duquel ce dernjer est placé

.102

rsonne formée
personne qui est formée et supervisée, qui sait comment éviter tout danger provoqué parjle
fonctionnement d'un appareil a micro-ondes avec applicateur par insertion, applicateur par
cdntact de grande surface ou applicateur par contact'de petite surface

.103

rsonne qualifiée

rsonne qui dispose d'une formation professionnelle, de connaissances et d'une expérience

ur discerner et éviter tout danger provoqug,par le fonctionnement d'un appareil a micro-oncéles
c applicateur par insertion, applicatéur par contact de grande surface ou applicateur

r contact de petite surface

T OTOTT W

3.8.104
pdrsonne ordinaire
personne qui n'est ni une personne qualifiée ni une personne formée

3.8.105

utjlisation prévue
usipge de l'appareil’/prévisible, comme cela est décrit dans les instructions d'emploi, |et
compatible avec-des activités telles que le fonctionnement, le démarrage, l'arrét, |le
branchementiau réseau d'alimentation ou le débranchement du réseau d'alimentation

3.8.106

cdmmande utilisateur
tolit\dispositif de commande qui doit étre actionné par I'opérateur afin d'effectuer des fonctions
spécifiques

3.8.107

zone restreinte

espace dans lequel I'appareil fonctionne, plus toute zone extérieure a cet espace dans laquelle
le niveau d'exposition & I'appareil dépasse une moyenne de 10 W/m?2 par période de 6 min

Note 1 a l'article: La zone restreinte est déterminée en mesurant les fuites micro-ondes a travers le plancher, le
mur ou le plafond de la zone de traitement. L'épaisseur de la charge dans la direction radiale au départ de
I'applicateur est prise en compte uniquement si la charge est accessible depuis I'arriére pour le mesurage des fuites
micro-ondes dans les conditions de fonctionnement normal.
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3.
in

8.108
terrupteur sans verrouillage

interrupteur qui revient automatiquement en position arrét lorsque son organe de manceuvre
est relaché

3.
in

8.109
terrupteur de démarrage

interrupteur sans verrouillage qui doit étre actionné par 'opérateur pour que l'interrupteur
de fonctionnement fonctionne

3.
in
in
m

relachée

4

L'article de la Partie 1 s'applique, avec I'exception suivante.

4,
m

ndrme applique les concepts de zone restreinte et de contréle des fuites micro-ondes de

fo
et
dl

5

L'article de la Partie 1 s'applique, avecsides exceptions suivantes.

5.

AU lieu d'effectuer les essais-dans l'ordre des articles, ils sont effectués dans l'ordre suivg
dds articles et paragraphes.Article 32, 22.107, Article 101, Articles 7 a 17, Article 20, Article
Article 18, Article 19, Article 22 (& I'exception du 22.107), Articles 23 a 31.

NQTE 101 L'Article(10,1 traite de la protection contre les fuites par la conception de base des enceintes mic
ondes ; I'Article 22 traite des exigences supplémentaires qui s'appliquent lors de la manipulation et contre|
mdgnipulation inappropriée de I'appareil, et contre les autres dangers provoqués par les micro-ondes; le 32.1 trg
des instruments{de mesure des fuites et de leur manipulation, et spécifie les valeurs limites associées.

5.

6

Ll

6.

8.110

errupteur de fonctionnement

errupteur sans verrouillage qui est congu pour couper automatiquement le générateur
icro-ondes ou le circuit d'alimentation lorsque la force de manceuvre de l'opérateur ¢

Exigences générales

cro-ondes par les verrouillages micro-ondes contrblés,'de I'lEC 60335-2-90, la préser

nction de verrouillage micro-ondes pour les applicateurs par contact de grande surfa
les applicateurs par insertion, ainsi que les concepts d'interrupteur de démarrage
interrupteur de fonctionnement pour les applicateurs par contact de petite surface.

Conditions générales d'essais

B Modification:

01 ~La section a micro-ondes de 'appareil est considérée comme un appareil a moteur

de
st

01 En lieu et place des exigences en matiére de _sufveillance des verrouillagpes

te
la
ce
et

nt
21,

ro-
la
ite

Classification
article de la Partie 1 s'applique, avec les exceptions suivantes.

1 Modification:

Les appareils a micro-ondes doivent étre de la classe I.
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6.2 Addition:

24

Les applicateurs par contact de grande surface et les applicateurs par insertion doivent
procurer au moins le degré IPX1. Les applicateurs par contact de petite surface doivent
procurer au moins le degré IPX5.

7

Marquage et instructions

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

7.

M

Ad
s
M
Aj

Le
IS

Le

bdification:

buter le nouveau tiret et le texte suivants avant le dernier tiret de la premiére liste de
rtie 1:

en substance les mises en garde suivantes, le cas échéant:

par micro-ondes.

dition:
| existe des pictogrammes ou symboles IEC/ISO adéquats, ceux-ci peuvent étre utilisés.
pdification:

buter le nouveau texte suivant avarmt,l'alinéa relatif a la conformité:

D 7000-0434A (2004-01).et [EC 60417-6167 (2012-07).

s appareils doivent, porter le marquage de la fréquence nominale, en mégahertz, de

bande ISM dans lagudelle ils fonctionnent.

Le
m

Un
ré

s appareils Ydoivent porter un marquage de la puissance restituée assignée d
cro-ondes)

e étiquette ou un libellé de contréle doit étre apposé sur les appareils, avec la date
bliSation du dernier contréle des fuites micro-ondes et du dernier essai fonctionnel effectu

c

formément au manuel d'entretien

e AVERTISSEMENT: Arréter et débrancher du réseau d'alimentation avant d'effectyer
une opération de réglage ou de nettoyage, ou si le cable ést'enchevétré ou endommagé.

e AVERTISSEMENT: Tenir le cable d'alimentation souple éloigné des éléments excités

cas échéant, les appareils doivent porter un marquage sur lequel sont apposés les symboles

a

de

|és

La conformité est vérifiée par examen.
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7.6 Addition:

[symbole IEC 60417-6166 attention, rayonnement
(2012-07)] électromagnétique non ionisant;
attention émission de micro-ondes

[symbole IEC 60417-6167 se tenir éloigné du rayonnement a
(2012-07)] micro-ondes
/((_})\
\ A /
[symbole ISO 7010-P004 interdit aux piétons
(2011-05)]
7.12 Addition:
Les instructions doivent comporter en substance les indications suivantes.

Le
de

Un

AVERTISSEMENT: Si les barriéres micro-ondes ou _les protecteurs micro-ondes sg
endommagés, l'appareil ne doit pas étre mis en fonctionnement tant qu'une person
qualifiée n'a pas procédé aux réparations nécessaires;

AVERTISSEMENT: Il est dangereux pour toute‘personne n'ayant pas le statut de person
qualifiée d'effectuer une opération de maintenance ou de réparation qui implique le retr|
d'un couvercle ou d'une barriére assurant une protection contre I'exposition a I'énerg
micro-ondes;

en cas de fumée, arréter ou débranther I'appareil;

si I'appareil n'est pas maintenu-dans un bon état de propreté, il peut se dégrader, ce ¢
peut altérer la durée de vie dé_I'appareil, voire conduire a une situation dangereuse;

I'appareil ne doit pas étremnettoyé a l'aide d'un jet d'eau.

s appareils doivent étre'mis en fonctionnement uniquement par des personnes formées
s personnes qualifiées.

e notice d'instruction doit étre fournie avec I'appareil.

s instructions doivent comprendre:

les.mises en garde a marquer sur l'appareil ainsi que les explications complémentair

nt
he

he
Ait
ie

ui

pu

eS

associées, le cas échéant;

les spécifications des irrégularités de surface (non-planéité) de la charge avec lesquell
I'appareil peut étre utilisé;

une mention indiquant que I'appareil ne doit pas étre utilisé dans de I'eau stagnante;

des conseils concernant I'emploi de rallonges et le type de rallonge a utiliser (pas pl
légers que ce qui est exigé en 25.7);

les instructions relatives au montage et a I'emploi de fixations, le cas échéant;

es

us
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en substance la mise en garde suivante, le cas échéant:

AVERTISSEMENT: Si des éléments des ouvertures de vision, des barriéres micro-
ondes, des protecteurs micro-ondes, du boitier ou de tout autre moyen désigné par le
fabricant sont endommagés, I'appareil ne doit pas étre mis en fonctionnement tant qu'il n'a
pas été réparé par une personne qualifiée. L'appareil doit étre mis hors d'état de
fonctionnement de maniére permanente (interrupteur a clé, carte a code ou dispositifs
analogues, par exemple) tant que les réparations n'ont pas été effectuées. Pour plus
d'informations, se reporter aux instructions d'emploi.

Les personnes formées doivent étre régulierement formées, au minimum une fois par an, par

unfe personne qualifiee. Un enregistrement de la formation dispensee doit eétre exige.

1)

2)

3)

Formation

Préparation

Fonctionnement

Lire les instructions. Se familiariser avec les commandes utilisateur et I'utilisation de
I'appareil.

Ne jamais laisser des personnes non formées utiliser I'appareil.

Examiner toutes les zones dans lesquelles doit étre utilisé I'appareil et enlever tous les
corps étrangers.

Mettre I'appareil en fonctionnement uniquement a la Jumiére du jour ou sous une lumigre
artificielle satisfaisante.

La clé de I'interrupteur principal ne doit pas rester'sur I'appareil lorsque celui-ci est laisgé
sans surveillance.

La clé doit étre conservée en lieu sdr.

Faire preuve d'une grande prudence’lors de l'inversion ou de I'extraction d'un
applicateur par insertion ou d'un‘applicateur par contact de grande surface pn
fonctionnement.

La surchauffe de charges potentiellement inflammables, comme le bois ou certains
matériaux composites, peut'donner lieu a un échauffement localisé ou interne entraingnt
la carbonisation, cette earbonisation pouvant provoquer une augmentation du tapux
d'absorption des micro-ondes et étre a l'origine d'un incendie. Il est nécessaire fde
réduire la valeur déJla puissance micro-ondes, et le traitement doit étre placé sous
surveillance constante. Le risque de condition dangereuse différée doit également fa|re
I'objet d'une attention particuliére.

En cas de-‘fumée, arréter l'appareil, circonscrire l'incendie a l'aide d'un extincteur,
prendre garde au risque de reprise et faire en sorte que la surchauffe ne se propage pps
a des.éspaces non surveillés.

Ne(jamais mettre I'appareil en fonctionnement si les barriéres micro-ondes ou les
protecteurs micro-ondes sont défectueux, ou qu'aucun autre dispositif de sécurjté
n'est en place.

Mcﬁlc 2UUS tCIID;UII :'appalc” bUIIfUIIIIG’IIIUIIt dUA illbtlubt;ulla Ut CIl tclldllt tuutca : S
parties du corps non nécessaires a la manipulation de l'appareil a une distance
suffisante de l'applicateur.

Ne pas approcher les mains ou les pieds des applicateurs, barriéres micro-ondes ou
protecteurs micro-ondes, ni mettre les mains ou les pieds sous ces éléments.

Retirer la fiche de la prise:
— avant d'éliminer toute obstruction;
— avant de contrdler, de nettoyer ou d'intervenir sur l'appareil;

— lorsque l'appareil a heurté un corps étranger. Examiner l'appareil et, s'il est
endommagé, ne pas le mettre en fonctionnement tant qu'il n'a pas été réparé par
une personne qualifiée.
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7.14 Addition:

La

hauteur des lettres des mises en garde spécifiées en 7.12 doit étre d'au moins 3 mm.

La hauteur des lettres des mises en garde spécifiées en 7.101 et en 7.102 doit étre d'au moins
5 mm.

Les lettres des mises en garde spécifiées dans I'avant-dernier tiret de la premiere liste du 7.1
peuvent étre en majuscules ou en minuscules, doivent mesurer 5 mm de hauteur au minimum

t Atr S ritoc B TR -0~ P
el etremsertesEehot—Ssur—rTofia JaOTTC,

La

IEC 60417-6167 (2012-07) doivent étre d'au moins 50 mm.

Le

IEC 60417-6166 (2012-07) exigés en 7.102 doivent étre d'au moins 150 mm:

hauteur du triangle du symbole ISO 7000-0434A (2004-01) et la hauteur du <symbd

diamétre du symbole ISO 7010-P004 (2011-05) et la hauteur du triapgle’ du symbg

e

e

Les symboles 1SO 7000-0434A (2004-01), IEC 60417-6166 (2012-07) et I1SO 7010-P0p4

(2P11-05) doivent satisfaire a I''SO 3864-1, mais uniquement en ce quj-concerne les exigenc

de

Lels mises en garde spécifiées dans 'avant-dernier tiret ‘de la premiere liste du 7.1 doivent é
placées de facon visible sur 'appareil.

Le

placés I'un a coté de I'autre a un emplacement\qui laisse apparaitre une barriére micro-ond

ou
m

Legs mémes symboles doivent étre placés au niveau des ouvertures de vision qui comportg
des trous d'un diamétre supérieur-a 12 mm et qui ne sont pas protégées par des dispositifs
prptection visuellement transparents.

Le

SuU

At

.15 Addition:

couleur spécifiées.

symbole 1ISO 7000-0434A (2004-01) et le symbole IEC 60417-6167 (2012-07) doivent é

un protecteur micro-ondes, ou prés de l'ouverture aménagée dans la barrié
cro-ondes d'un applicateur par contact situé au-dessus d'une charge.

s marquages ou symbolées d'avertissement doivent étre placés prés du danger.

ivantes:

chaque-réparation et conformément aux instructions du fabricant.

tention: Les personnes ne doivent pas étre exposées a une quantité excessive d'énerg

nt

de

.101 Le manuel'd’entretien ou de réparation doit comporter en substance les indications

AVERHSSEMENT: L'appareil doit satisfaire aux exigences de Articles101 et de 32.1 apres

ie

des

d'ondes, brides, joints, contacts, etc. de |'applicateur, de |'enceinte micro-ondes, des
barriéres micro-ondes et des protecteurs micro-ondes doivent étre construits de maniére
sOre de telle sorte que les fuites micro-ondes ne dépassent pas la limite admise. La mise en
fonctionnement de I'appareil en I'absence de charge absorbant les micro-ondes doit étre évitée.
L'appareil doit faire I'objet d'une maintenance réguliére et étre maintenu en bon état afin de
s'assurer que les fuites micro-ondes ne dépassent pas la limite admise.
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manuel d'entretien doit en outre spécifier les instructions suivantes:

la présence des instructions d'emploi doit étre vérifiée;

un contréle des fuites micro-ondes doit étre effectué au moins toutes les 100 h d'utilisation

ou a des intervalles plus rapprochés, et cela doit étre indiqué dans le manuel d'entretien

lors du contrble des fuites micro-ondes, tous les verrouillages micro-ondes doivent étre

examinés et tous les dispositifs intégrés de surveillance des fuites faisant partie d'

un

verrouillage micro-ondes sont soumis a I'essai afin de vérifier leur bon fonctionnement,

conformément aux instructions qui doivent figurer dans le manuel d'entretien;

NG
de

pa
ing

7.
CQ

d'appareils avec applicateur par insertion ou applicateur par contact de grande surface

UNe etiquette ou un libelle de conirole doit elre appose sur l'appareil, avec la datie
réalisation du dernier contréle des fuites micro-ondes et du dernier essai fonctionr
effectués conformément a I'alinéa ci-dessus.

TE L'essai des dispositifs intégrés de surveillance des fuites peut consister a désactiver la constante de ten
20 s du dispositif, rendre les autres verrouillages micro-ondes inopérants, puis soulever lentement I'applicaté

ertion se déroule de la méme maniére.

02 Les instructions suivantes destinées a l'opérateur visent a protéger le grand pub
ntre une exposition aux micro-ondes excessives lors de la mise en fonctionnemsg

L'opérateur doit avoir accés a un instrument conforme au 32(3.

Examiner les murs, planchers ou plafonds a traiter afin de déceler la présence d'objg
métalliques comme de longues pointes, des cables électriques, des conduites d'eau ou d
conduits d'air. Ces objets peuvent dans un premier temps créer une surchauffe locale, p
se comporter comme des antennes et conduire '€nergie micro-ondes. Il est nécessaire
réduire le réglage de puissance micro-ondes, €bune attention particuliére doit &tre accord

aux éventuelles fuites micro-ondes a l'extérieur de la zone considérée comme la zo
restreinte.

S'assurer que seul I'opérateur peut étre-présent dans la zone restreinte.

effectuée en plagant I'apparejl. dans la position la plus défavorable par rapport aux limit

utilisée. Les endroits coerrespondant aux valeurs lues les plus élevées sont ensu
réexaminés, en appliquant un temps de moyennage supérieur jusqu'a 6 min.

de plan peut &tfe utilisée a cette fin.

Etant dohhé que les limites de la zone restreinte peuvent varier dans les conditions
fonctionnement normal, ces limites doivent étre déterminées une nouvelle fois

procédant a plusieurs mesurages de la puissance surfacique a I'aide d'un instrument tel q
celui’spécifié en 32.1.

batiment, la zone restreinte doit étre agrandie.

Les limites de la zone restreinte sont déterminées en mesurant la puissance surfaciqug a
I'aide d'un instrument tel que celui’spécifié en 32.1. Une premiére série de mesurages gst

Toutes les mesures doivent étre consignées dans un journal pour chaque tache effectug
dans le méme batiment. En plus du journal, un graphique faisant apparaitre I'endroit ou les
endroits de I'appareil doit étre inclus, ainsi que les points de mesure. Une copie du dessgin

He
el

ps
ur

I contact de grande surface dans les conditions de fonctionnement normal. L'essai des applicateurs par

lic
nt

bts
s
s
de
Be
he

prévues de la zone restreinte:’La constante de temps de 2 s ou 3 s de I'instrument est alqrs

He
en
Le

du

NOTE Le verrouillage des portes des pieces situées a l'intérieur de la zone restreinte ou l'installation d'une
barriére sont des exemples de mesures qui permettent de rendre la zone restreinte inaccessible. Les exigences

relatives a la stabilité mécanique des installations de barriéres sont a I'étude. Cependant, il n'est pas possi
d'insérer le calibre d'essai B de I'lEC 61032 a travers l'installation de barriéres.

ble

La zone restreinte doit étre rendue inaccessible et doit porter un marquage sur lequel sont

apposeés les symboles ISO 7010-P004 (2011-05) et IEC 60417-6166 (2012-07).

La conformité est vérifiée par examen.


https://iecnorm.com/api/?name=c10c656c3a4b6479b6540bfd304e551c

IEC 60335-2-110:2024 © |EC 2024 - 67 -

8

Protection contre I'accés aux parties actives

L'article de la Partie 1 s'applique, a l'exception de l'application du calibre d'essai 18 de
I''EC 61032.

9

Démarrage des appareils a moteur

L'article de la Partie 1 s'applique, avec I'exception suivante.

9.

Le
te

La
la

Le
cd
no

ap
I'e

D4
et

10

Addition:

s moteurs du dispositif de transmission doivent démarrer dans toutes les conditions
hsion qui peuvent survenir en cours d'utilisation.

conformité est vérifiee en démarrant le moteur a trois reprises a une tension-égale a 0,85 fi
tension assignée, le moteur se trouvant a température ambiante au début de I'essai.

moteur est démarré a chaque fois dans les conditions qui se‘produisent au début d
nditions de fonctionnement normal ou, pour les appareils autematiques, au début du cy
rmal de fonctionnement. Le moteur doit s'arréter entre deux demarrages successifs. Pour
pareils qui comportent des moteurs équipés d'interrupteufs de démarrage non centrifuge
ssai est répété a une tension égale a 1,06 fois la tension{assignée.

ns tous les cas, le moteur doit démarrer et doit fonctionner sans compromettre la sécuri
les dispositifs de protection du moteur contre la~surcharge ne doivent pas s'enclencher.

Puissance et courant

L'article de la Partie 1 s'applique.

11

Echauffements

L'article de la Partie 1 s'apphlique, avec I'exception suivante.

1

.7 Modification:

Le
pl

s appareils_avec applicateur par contact destinés au séchage de planchers, murs
fonds et {esrappareils avec applicateur par insertion destinés a I'élimination de I'humid|

par insertion ‘dans des trous au plancher, au mur ou au plafond sont mis en fonctionnemse

(o

me-tela est spécifié en 3.1.9 jusqu'a I'établissement des conditions de régime.

de

DiS

es
tle
es
)S’

Fe”

ou
ité
nt

12 Charge des batteries a ions metalliques

L'article de la Partie 1 s'applique.

13 Courant de fuite et rigidité diélectrique a la température de régime

L'article de la Partie 1 s'applique.

14 Surtensions transitoires

L'article de la Partie 1 s'applique.
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Résistance a I'humidité

L'article de la Partie 1 s'applique.

16

Courant de fuite et rigidité diélectrique

L'article de la Partie 1 s'applique, avec I'exception suivante.

16-

101 l acs anratlamaonte dit trancfarmatanr dao
ot =S5O e Hts—& ot &

avjoir une isolation adéquate.

L4

17

D fal Fal
Tt o TOT T ot o T o T TreTT T TrorgTT ot AR~

conformité est vérifiée par I'un des essais suivants.

Pour les alimentations a découpage, l'isolation entre les enroulements>-primaire
secondaire des transformateurs d'alimentation & découpage est soumise pendant 1 min

nt

et

une tension de forme d'onde pratiquement sinusoidale et d'une fréquence de 50 Hz pu
60 Hz. La valeur de la tension est égale a 1,414 fois la valeur de créte de la tension fe

service secondaire plus 750 V, avec une valeur minimale de 1 250-V"

Aucun claquage ne doit se produire entre les enroulements ou entre les spires adjacentes

du méme enroulement.

Pour les autres transformateurs de puissance, une tensjon égale a deux fois la tension fe
service est induite dans l'enroulement secondaire du‘transformateur en appliquant ajlux

bornes de I'enroulement primaire une tension sinusoidale dont la fréquence est supériel
a la fréquence assignée.

La durée de l'essai est de:

e 60 s pour des fréquences inférieures\ou égales au double de la fréquence assigné
ou

fréquence assignée
120 % S
fréquence d'essai - ) 4 ec une durée minimale de 15 s, pour les fréquenc

supérieures.

NOTE La fréquence de la tension d'essai est supérieure a la fréquence assignée pour éviter un cour
d'excitation excessif.
Une tension de valeur-maximale égale au tiers de la tension d'essai est appliquée, pl
rapidement augmehtée sans provoquer de transitoires. A I'issue de l'essai, la tension ¢
réduite d'une maniére similaire jusqu'a approximativement un tiers de sa valeur totale ava
la mise hors tension.

Aucun clagquage ne doit se produire entre les enroulements ou entre les spires adjacent
du méme enroulement.

Protection contre la surcharge des transformateurs et des circuits associés

Ant
Iis
b St
nt

L'article de la Partie 1 s'applique, avec I'exception suivante.

Addition:

Les essais ne sont pas effectués sur le transformateur de puissance qui alimente le magnétron
et ses circuits associés, ceux-ci étant vérifiés pendant les essais de I'Article 19.
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18 Endurance

L'article de la Partie 1 est remplacé par le texte suivant.

Les barriéres micro-ondes, les protecteurs micro-ondes et autres éléments associés,

do

La

ivent étre construits de fagon a résister a l'usure qui peut survenir en usage normal.

conformité est vérifiée I'essai suivant.

[0 O -

Les barriéeres micro-ondes, protecteurs micro-ondes et autres éléments associés qui sd
manipulés ou utilisés plusieurs fois par jour a des fins de service doivent étre soumis

3(
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es
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co

Af

bdrriéeres micro-ondes, les protecteurs micro<ondes et autres éléments associés doive

to

NQ

NG
rer

19

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

19

Lée
de
di

aslsignée. Cependant, si le courant d'entrée augmente plus que proportionnellement

ra

s barrieres micro-ondes, les protecteurs micro-ondes et autres elements associes, ¢
t manipulés ou utilisés plusieurs fois par jour par une personne formée a des fins
tréle, de correction de charge ou d'exécution d'opérations analogues doivent étre Sodmig
000 cycles de fonctionnement.

0 cycles de fonctionnement.

plusieurs barrieres, protecteurs ou dispositifs analogues identiglies sont présents, un se
t soumis a l'essai.

nombre d'opérations est égal a 6 cycles par minute ou du~nombre maximal indiqué pour|
nstruction.

res l'essai, les fuites micro-ondes ne doivent pas-dépasser la limite spécifiée en 32.1, et
jours fonctionner.

TE 101 Les commandes utilisateur peuvent étré-rendus inopérantes pour effectuer I'essai.

TE 102 Les composants dont la détérioration*ne compromet pas la conformité a la présente norme peuvent &
hplacés pour mener I'essai a son terme.

Fonctionnement anormal

.11.2  Addition:

circuit anode~cathode d'un magnétron est successivement ouvert et court-circuité. Si I'u
ces conditions de défaut entraine un courant d'entrée qui augmente lorsque la tensi
minue, Kessai est effectué en alimentant I'appareil a une tension égale a 0,94 fois la tensi

yui
de
a

nt

Ul

es
nt

tre

ar

bpart a la tension, I'appareil est alimenté a une tension égale a 1,06 fois la tension assignere.

Le

19

et

filament d'un magnétron n'est pas court-circuité.

.101 Le dispositif de transmission des appareils avec applicateur par contact est
neutralisé, et I'appareil est mis en fonctionnement sur une surface métallique horizontale qui
dépasse les dimensions horizontales de I'appareil d'au moins 70 mm de chaque cété, en lieu

place de la charge normale.

La durée de fonctionnement est le temps maximal autorisé par la minuterie ou le temps

né

cessaire pour établir les conditions de régime, si cette durée est plus courte.

L'essai du 32.101 est ensuite effectué, sans tige.
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19.102 Les appareils avec applicateur par contact de grande surface ou applicateur par
contact de petite surface sont mis en fonctionnement en réglant les commandes utilisateur
sur la position la plus défavorable et en les plagcant sur une surface métallique horizontale qui
dépasse les dimensions horizontales de I'appareil d'au moins 70 mm de chaque cété, en lieu

et

place de la charge normale.

Les appareils avec applicateur par contact de petite surface sont en outre mis en
fonctionnement en réglant les commandes utilisateur sur la position la plus défavorable et en
les maintenant dans l'espace libre, en lieu et place de la charge normale.
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transmissiondes appareils avec applicateur par contact de grande surface sont neutralisé

et

La
né

s appareils avec applicateur par insertion sont mis en fonctionnement en réglant
mmandes utilisateur sur la position la plus défavorable et en les plagant dans un tu
btallique qui possede un fond métallique et un anneau métallique a l'extrémité du cd
bertion, avec un diamétre et une longueur qui dépassent les dimensions de ['élément
ppareil destiné a étre inséré, en lieu et place de la charge normale.

durée de fonctionnement des appareils est le temps maximal autorisé paria minuterie ou
Mps nécessaire pour établir les conditions de régime, si cette durée estplus courte.

bssai du 32.101 est ensuite effectué, sans tige.

.103 Les appareils sont mis en fonctionnement dans les conditions de fonctionneme
rmal, en mettant en court-circuit la minuterie ou les autres commandes utilisateur d
ctionnent en usage normal. Si I'appareil comporte plusieurs commandes utilisateur, cel
sont successivement court-circuités. Ces courts-circuits sont appliqués successivement.

.104 Les appareils sont mis en fonctionnement dans les conditions de fonctionneme
rmal et en simulant les conditions de pretnier défaut susceptibles de se produire. L
mmandes utilisateur sont réglées sur la valeur la plus défavorable, et les appareils aVv
plicateur par contact ou applicateur par insertion sont mis en fonctionnement pendant
mps maximal autorisé par la minuterie, jusqu'a I'établissement des conditions de régime
ndant 90 min, si cette durée est plus-courte.

TE Les conditions de défaut sont parexemple:
I'obturation des ouvertures d'air-sur un méme plan;

le blocage du rotor des moteurs si le couple de démarrage du rotor bloqué est inférieur au couple a ple
charge;

le blocage des partieS:mobiles susceptibles d'étre coincées.

.105 Les interrupteurs de position de la commande d'inversion du dispositif

I'appareil:est mis en fonctionnement de la maniére décrite en 3.1.9.

durée de fonctionnement est le temps maximal autorisé par la minuterie ou le tem
cessaire pour établir les conditions de régime, si cette durée est plus courte.
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20 Stabilité et dangers mécaniques

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

20.

1 Addition:

Les portes de maintenance qui peuvent étre ouvertes, les couvercles et les accessoires
doivent étre placés dans la position la plus défavorable.
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