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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 1: General requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
coloperation on all questions concerning standardization in the electrical and electronic fields|/ o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG, Publication(s)").

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with

may participate in this preparatory work. International, governmental and non-goveramental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with théAnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe 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 60670-1:2015. 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 60670-1 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches, of
IEC technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

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

a) the classifications, markings and tests of boxes and enclosures for use and installation in
ambient temperature below normal use are modified;

b) the test for the durability of markings is modified;
c) altest is added for fixing screws protected by caps;

d) alnormative annex is added to specify the tests applied to boxes and enclosures dec]ared
wlith an IK code;

e) rgquirements for the resistance to abnormal heat and fire of internal parts'not necessary to
retain current carrying parts are specified.

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

Draft Report on véting

23B/1533/FDIS 23B/1551/RVD

Full information on the voting for its approval can bejfeund in the report on voting indicated in
the apove table.

The llanguage used for the development of thislinternational Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Rart 1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IECQ are
descfibed in greater detail at ww.iec.ch/publications.

In this publication the following print types are used:

e requirements proper*in roman type.
o t@st specifications: in italic type.

e nptes: in smaller roman type.

A list|of all.parts in the IEC 60670 series, published under the general title Boxes and enclosures

for electrical accessories for household and similar fixed installations, can be found on thT IEC
webdite.
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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.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates
thafit contains colours which are considered to be usetul for the correct understanding
of its contents. Users should therefore print this document using a colour printer:
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BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR

2024

HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 1: General requirements

1 Scope

"box
1 00(
eithe

Boxe|

Thisl)art of IEC 60670 applies to boxes, enclosures and parts of enclosures (hereafter c}alled

V AC and 1500V DC intended for household or similar fixed electrical ,installa
I indoors or outdoors.

s and enclosures complying with this document are suitable for -use at am

" and "enclosures") for electrical accessories with a rated voltage not _éxceéding

ions,

bient

tempgratures not normally exceeding +40 °C, but their average over a périod of 24 h doejs not
excegd +35 °C, with a lower limit of the ambient air temperature of -5,2C.

Durida the inctallatinn thae tamnaratiira mav hae anteide the shova teamneratiira ranaa acecokding
Dot ne e lle e tho o e nra i masa s becnieldle he sbens L tnsnonis s ponen socofding

Othef temperatures outside the above range can apply,according to the classification df the
boxep and the enclosures.

This [document is intended to apply to boxes and\enclosures for electrical accessories within
the sgope of IEC technical committee 23.

This-standard -may-be-used-as-areference-document for other IEC technical-commitieeg-and
subecpmmitiees.

A box or an enclosure which is an integral part of an electrical accessory and provides protection
for thHat accessory against external influences (for example mechanical impact, ingress of|solid
objegts or water, etc.) is covered by the relevant standard for such an accessory.

This [document gives gest requirements for boxes and enclosures declared with IK code} see
Anngx B (normativel.

This [documeniatso applies to types of boxes and enclosures as modified in IEC 6067D-21,
IEC 60670-22,/IEC 60670-23, and IEC 60670-24.

This

document does not apply to:

— ceiling roses;

— luminaire supporting couplers;

— boxes, enclosures and parts of enclosures specifically designed to be used for cable
trunking and ducting systems complying with IEC 61084 and which are not intended to be
installed outside of these systems.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC 60068-2-75:4997%2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60112:20032020, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment

IEC 60423:2007, Conduit systems for cable management — Outside diameters of conduits for
electrical installations and threads for conduits and fittings

IEC §0529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC §0529:1989/AMD2:2013

IEC $0695-2-11:200022021, Fire hazard testing — Part 2-11: Glowing/hot-wire based| test
methpds — Glow-wire flammability test method for end-products

IEC $0695-10-2:200332014, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressur¢ test
IEC 60981:20042019, Extra-heavy duty rigid steel conduits
IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verificgtion

IEC 61140:20042016, Protection against electric shoek — Common aspects for installation and
equipment

> ¢

IEC 161140:-2001/AMD1:-2004
HE oo+ a4 - 2o H =2 o094

. - T

IEC 2262:2002, Degrees of protection provided by enclosures for electrical equipment adainst
extefnal mechanical impacts (IKs¢ode)
IEC 62262:2002/AMD1:2021

ISO/IEC Guide 51, Safetyraspects — Guidelines for their inclusion in standards

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

ISO land/IEC maintain terminology databases for use in standardization at the follqwing
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp
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3.1

enclosure

combination of parts, such as boxes, backplates, covers, cover-plates, lids, box extensions,
accessories, etc., providing after assembly and installation as in normal use, an appropriate
protection against external influences, and a defined protection against contact with enclosed
live parts from any accessible direction

Note 1 to entry: See Annex A.
3.2

art clacura nrovidad \with maane far fivina A ~AnvAr oovar Nlatn AnnncoAary Ao and
P relosure—provided-with-means—forfixing-a-cover—coverplate—acecessory—ete-

intended to receive accessories (such as socket-outlets, switches, etc.)

Note 1 to entry: The accessory can be entirely or partly inside the enclosure.

3.3
box extension
part of an enclosure which is intended to extend a box for the purpose af\either increasing the
intermal volume of the box or enclosure or to adjust for mounting the  box flush or semi{flush
with the finished surface of a wall or the like

3.4
backlplate
part jof a surface mounting enclosure provided with means for fixing a cover, cover-plate,
accegsory (such as socket-outlets, switches, etc)

3.5
lid
covzlr

cover-plate
part pf an enclosure, not integral with or part of an accessory, which may either retajn an
accessory in position or enclose it

3.6
raised cover
covef intended for mounting-directly onto a box to provide for the attachment of accesspries
and fo increase the interfal volume of the enclosure

Note 1 to entry: The centre portion of the cover is raised to accommodate a specific wall or ceiling thicknegs and
to perit the mounting of the accessory on it, flush with the surface of the wall or ceiling.

3.7
exposed conductive part
condpctive)part of electrical equipment, which can be touched, and which is not normally live,
but which’can become live when basic insulation fails

3.8

surface mounting enclosure

surface mounting box

box or enclosure which is intended for mounting on a surface

Note 1 to entry: See Annex A.

3.9

flush-mounting box

flush-mounting enclosure

box or enclosure which is intended for mounting flush with the surface

Note 1 to entry: See Annex A.
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3.10
semi
semi

-flush mounting box
-flush mounting enclosure

box or enclosure which is intended to fit within a mounting surface and partially projects from
the mounting surface

3.1

cable gland
device designed to permit the entry of a cable, flexible cable or insulated conductor into an
enclosure, and which provides sealing and retention and eventually may also provide other
functions such as earthing, bonding, insulation, cable guarding, strain relief or a combination of

these

3.12
seal
mate
usua

3.13

gasklet

mate
forms

3.14
gron
comy

prevent the ingress of moisture or contaminants

Note

[SOU
and '
adde

rial used to fill up the space between the inside of a gland and the cable_passing thrg
ly compressed by the gland and thereby forming a joint

rial introduced between mating surfaces of an enclosure whichiéh when under compre
a joint

met
onent used to support and protect the cable or)¢enduit at the point of entry; it may

to entry: See Figure 1.

RCE: IEC 60050-581:2008, 581-27+19, modified — The words "part of", "or an acces
wires or" have been omitted froh¢he definition and "or conduit" added; Note 1 to
d.]

ugh,

5sion

also

sory"
entry
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electrical accessory

Figure 1 — Examples of membranes and grommets
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3.15

entry membrane

component or an integral part of an enclosure used to protect the cable which may be used to
support the cable or conduit at the point of entry

Note 1 to entry: An entry membrane may also prevent the ingress of moisture or contaminants and may be part of
a grommet (see Figure 1).

3.16
protecting-protective membrane

component or an integral part of an enclosure that is not intended to be penetrated in normal
use and is intended ta provide protection against ingress of water or solid objects and/or to

allow] the operation of an accessory

Note {1 to entry: See Figure 1.

3.17
composite material
combination of metal and insulating material

3.18
spout
hub
open|entry of a box permitting the insertion and containment of“a conduit

3.19
cable retention
ability to limit the displacement of a fitted cable against pull forces

3.20
cabl¢ anchorage
ability to limit the displacement of a fitted-flexible cable against pull and push forces and tornques

3.21
blanking-plug
component used to close an,open inlet or an open knock-out

3.22
Un

rated voltage
voltape assignediby the manufacturer for a specific operating condition of the box or enclgsure

[SOURCESEC 60050-442:1998, 442-01-03, modified — The symbol has been added as a ferm,
the dpmrain/"(of accessories)" has been deleted; in the definition, "accessory" has been replaced
with [bex or enclosure".]

4 General requirements

Boxes and enclosures shall be so designed and constructed that, in normal use, their
performance is reliable, and safety is achieved by reducing risk to a tolerable level, as defined
in ISO/IEC Guide 51.

Compliance is checked by meeting all the relevant requirements and tests specified.
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5 General-notes remarks on tests

5.1 Test conditions and number of samples

Tests according to this document are type tests.
Unless otherwise specified in this document, boxes and enclosures are tested as delivered.

Accessories complying with other standards are not tested again.

Testlgowmmm#mmmm i i ititpning
period of at least-40-days 48 h at ambient temperature between +15 °C and +35 °C andrelative
air hymidity between 45 % and 85 %.

NOTE| For some materials a longer preconditioning period can be requested by the manufacturet.

Unless otherwise specified, the tests are carried out in the order of the clauses, at an ampient
tempgrature between +15 °C and +35 °C on a set of three specimens.

e ofdoubt the tests are made at an-ambienttemnp
e-o-aodbt—thetestsare ageatahamoteRttemp s A\

It is ecommended that the tests are carried out at an ambjent temperature of (20 £ 5) °C

5.2 | Compliance general requirement

The $pecimens are submitted to all the relevant{ests and the requirements are satisfied|if all
the applicable tests are-met deemed to have heeh passed.

If ong of the specimens does not satisfy-a test due to an assembly or a manufacturing [fault,
that fest and any preceding ones whichi”may have influenced the results of the test shall be
repeated and also the tests whichfollow shall be carried out in the required sequende on
another full set of specimens, all of\which shall comply with the requirements.

NOTE| When submitting the first set of specimens, the applicant can also submit the additional set of spedimens
which{may can be necessary, if‘one specimen fails. The testing station will then, without further request, tgst the
additignal set of specimens and. will only reject if a further failure occurs. If the additional set of specimens]is not
submifted at the same time; the failure of one specimen will entail rejection.

In this document theterm "instructions" is understood to mean manufacturer's instructions.

6 Ratings

See{heYelevant partof Parts 21 to 24 of the IEC 806870 -series-

This Clause 6 is only applicable for the purposes of the following relevant International
Standards: IEC 60670-21, or IEC 60670-22, or IEC 60670-23, or IEC 60670-24.
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7 Classification

Boxes and enclosures are classified according to Table 1.{(All-classificationreferences-usedin
; " direct] : is table).

Table 1 — Classification of boxes and enclosures

Classification criteria

7.1 The nature of their material 7.1.1 Insulating

7.1.2 Metallic

7.1.3 Composite

7.1.4 Natural or synthetic rubber
or a mixture of both

7.2 |The type of installation 7.2.1 Flush, semi-flush in solid 7.2.1.1 Not suitable’for
walls, ceilings or floors installation intd ¢concrete

7.2.1.2 Suitable for installation
into conerete with a maximum
temperature during the casting
process’of +60 °C

7.2.1.3 Suitable for installation
into concrete with a maximum
temperature during the casting
process of +90 °C

7.2.2 Flush or semi-flush invhollow | 7.2.2.1 Class Ha
walls, hollow ceilings, hollew/floors
or furniture

7.2.2.2 Class Hb for walls
7.2.2.3 Class Hb for ceilings

7.2.3 Surface'mounting on walls,
ceilings, floors or furniture

7.3 |The type(s) of inlets {outlets)® | 7.3.1 “With inlets for sheathed
cables for fixed installations

7.3.2 With inlets for flexible cables

7.3.3 With inlets for plain or
corrugated conduits

7.3.4 With inlets for threaded
conduits

7.3.5 With inlets for other types of
conductors/cables or conduits

7.3.6  With spouts (hubs)

7.3.7 Without inlets. Inlet openings
will be made during installation

7.4 The clamping means 7.4.T VWITh cable retention

7.4.2 With cable anchorage

7.4.3 With clamping means for
flexible conduit

7.4.4 Without clamping means
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Classification criteria

7.5 The minimum temperature 751 -5°C
during installation and use.

7.5.2 -15°C
7.5.3 -25°C

7.5.4
—-25 °C during installation,

-25 °C to 40 °C during use, as
declared.

7.6 [The degree Ot protection against access 10 hazardous parts and against harmful etrects due 1o the Ingr

of sdlid foreign objects according to IEC 60529-with-a-minimum-degree-of 1P-2X

£SS

7.7 |The degree of protection against harmful effects due to the ingress of water according to IEC 60529

7.8 |The degree of protection of 7.8.1 1P2X
the gart mounted inside the hollow
wallg of the boxes classified 7.8.2 >1P2X

accofding to 7.2.2.1

7.9 |The provision for fixing 7.9.1 Boxes supplied with screws
accefsories to boxes

7.9.2 Boxes intended to receive
screws

7.9.3 Boxes intended to receive
claws

7.9.4 Boxes intended to receive
other means

a

Hoxes and enclosures may have more than one type of inlet.

Owirlg to installation rules, boxes class Hb for walls and class Hb for ceilings have some specific addit
requlrements and are tested according to 11.2, 12.131%.3.

onal

NOTE In the following countries only class Ha bdxes and enclosures are used: BE, BR, CH, DE, FR, IT, JP| NL,
NO, PT, SE, UK.

8 Marking

8.1 General

Boxejs and enclosures shall be marked with

a) the name, frade mark or identification mark of the manufacturer or the responsible vendor.

In addition, enclosures shall be marked with:

b) the\first characteristic numeral for the degree of protection against access to hazandous

c)

d)

parts and against harmful effects due to ingress of solid foreign objects, if declared to be

higher than 4, in which case the second characteristic numeral shall also be marked;

the second characteristic numeral for the degree of protection against harmful effects due
to ingress of water, if declared to be higher than 2, in which case the first characteristic

numeral shall also be marked;

IPXX

the following marking A Aa (IEC 60417-6345:2015-07) on the cover of flush enclosures

intended to be mounted on rough surfaces and where the IP is dependent on the su

(see-Figure-5 Figure 20);

rface
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The IP code, if applicable, shall be marked on the outside of the enclosure so as to be easily
discernible when the enclosure is mounted and wired as for normal use.

e) the type reference, which may be a catalogue number;

The following information shall be marked on the boxes and enclosures or provided. b
manufacturer on the smallest package unit or in the-manufacturer’s instructions whichree
not r¢quired to be provided with the product:

g) +P0 °C for boxes and enclosures classified according to 7.2.1.3;

NOTE 1 In the following country the marking of the type reference is not used: UK.

for boxes and enclosures classified as in 7.2.2.2 and 7.2.2.3, the minimum internal volume
in cm3 as determined by the test in 12.16. The internal volume shall be marked on the inside
of the box or enclosure. The marking on a box or enclosure shall be such that the value can
be read after installation of the box in the normal manner but before the installation of the

wiring devices and wiring.

y the
H are

h) the necessary information concerning the openings which can be made.during installation
in the case of boxes and enclosures classified according to 7.3.7;

o e e oo —curine—lnoellation for bescoe cleoo ind ceocorndine o W E D
apd-7-53;

i) symbol IEC 60417-6292:2015-11 for boxes anghenclosures classified accordipg to

Unless self-evident (further information for the correct use of the enclosure shall be given i
manyfacturer’s instructions which-need are not required to be provided with the product.

In special cases, in order to achieve a higher degree of protection by the use of special
an-instrugtien-sheet, instructions should be provided and should indicate the higher degr
protegction=’In such a case, the marking covers the initial degree of protection.

5.2,7.5.3and 7.5.4.

bxes and enclosures classified according,{e*7.5.2 or 7.5.3 or the declared min
tgmperature of use for boxes and enclosurgs classified according to 7.5.4.

Fpr products according to 7.5.4 the instructions shall specify that the products ar
installation down to —25 °C and for us®' down to the temperature value as declared b
nlanufacturer. The declared value_skall be a multiple of 5 °C.

the symbol Ha for boxes classified according to 7.2.2.1 and the symbol Hb for b
classified according to 7.2.2,2-and 7.2.2.3.

NPTE 2 In the following country, symbol for boxes classified according to 7.2.2.1 is not used: JP

IK code, if declared.,

7
The symbol shall indicate the declared minimum temperature of installation and usle for
b

mum

e for
y the

oxes

n the

parts
ee of

Durability of the marking on the boxes and enclosures
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Marking shall be easily legible, durable and indelible.

Laser marking directly on the product and marking made by moulding, pressing or engraving

are n

ot subjected to this test.

Com
mag

D/llance IS checked by inspection, using normal or corrected vision, without addi
ification and, if necessary, by the following test. o

ional

The fest is done by rubbing the marking for 15 s with a piece of cotton cloth so &d with water

and i
Serv

NOTE]
of chel

Whe
datad
techn

The

Rub#
force
back
can i

The
comf

The fest piston shall have t imensions specified in Figure 2 and shall be made of an e

mate
exan

ce Registry Number, CAS RN, 110-54-3).

s
n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-%&95 available from a
Imical suppliers as a high-pressure liquid chromatography (HPLC) solvent. Q

h using the liquid specified for the test, precautions as stateQJ'n the relative material §
heet provided by the chemical supplier shall be tal@ to safeguard the labor
icians. X

O
marking surface to be tested shall be dried afte@@gtest with water.

ing shall commence immediately after soaking'the piece of cotton, applying a compre
of (6 £ 1) N at a rate of about one cycl@p r second (a cycle comprising a forwar(
ward movement along the length of thesparking). For markings longer than 20 mm, rul
e limited to a part of the marking, o;@{ a path of at least 20 mm length.
.\Q)
compression force is applied means of a test piston which is wrapped with
rising cotton wool coveredﬁz\a piece of cotton medical gauze.
.\Q
rial which is inert against the test liquids and has a Shore-A hardness of 47 + 1
ple synthetic rut&ﬁ

O

gain for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Cﬁ/ cal Absfracts

ariety

afety
atory

5sion
and
bbing

ptton

astic
(for

SCD L L2l
O “ 4
V3
)
\ /
IEC
Dimensions
mm
° A B C
Dimensions 20 20
Tolerance +2, -0 +0,5 +1, -0

Figure 2 — Test piston dimensions
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When it is not possible to carry out the test on the specimens due to the shape/size of the
product or the marking is not accessible with the test piston:

— asuitable piece having the same characteristics as the product can be submitted to the test
or

— another test piston with a different shape can be used on the condition that radius B is kept.

9 Dimensions

Boxef and enclosures shall comply wWith the appropriate standard Sheets, It any.

Compliance is checked by inspection and measurement.

10 Protection against electric shock

Boxes and enclosures shall be so designed that, when they are asSembled, equipped and
installed as for normal use in accordance with the-manufacturer's instructions, live parts arfe not
accessible.

Whete enclosures are supplied without a cover, cover-plate*or an accessory they are t¢sted

with |[the appropriate parts fitted according to the information given in the—manufactyrer's
instructions.

Compliance is checked by inspection and in case of doubt by the following test.

Enclgsures shall be tested with test probe 1#according to IEC 61032 applied for 1 min with a
force|of 20 N, and the test probe shall not\penetrate into the internal volume of the enclosure,
as shown in Figure 3.

Dimensions in millimetres

212

|

IEC

Figure 3 — Demonstration of the non-penetration of the internal volume

In addition, all enclosures according to 7.1.1, 7.1.3 and 7.1.4 with parts made of thermoplastic
or elastomeric material shall be placed in a heating cabinet at + (35 + 2) °C for 4 h and
immediately afterwards be subjected for 1 min to a force applied through the tip of test probe 11
of IEC 61032 ‘ - °C ‘ ‘

Lo,

The probe is applied to all places where yielding of insulating material could impair the safety
with a force of 75 N except to membranes, grommets and knock-outs or the like.
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Tests shall be carried out on parts which are accessible after installation.

2024

The test probe shall not penetrate into the internal volume of the enclosure, as shown in
Figure 3.

Knock-outs are tested according to 12.9.2.

11 Provision for earthing

11.1 _Boxes and enclosures with exposed conductive parts

s and enclosures with exposed conductive parts shall be provided with an earthing rr]eans
of loy resistance or have provision for the fitting of such an earthing means. For the pur
of thls requirement, small screws and the like, for fixing bases, covers or coyer<plates
isolated from live parts, are not considered as exposed conductive parts.

Boxe]

Expol

Compliance is checked by the following test.

A cufrent derived from an AC or DC source having a no-load voltage not exceeding 12 |
equal to (25 £ 1) A is passed between the earthing terminaFand each exposed conductivg
in tufn. The voltage drop between the earthing termigal~and each of the exposed condd
parts|is measured, and the resistance is calculated from the current and this voltage drop

In no| case shall the resistance exceed 0,05 Q,

Care|should be taken such that the contact resistance between the tip of the measuring [
and the exposed conductive part under.test does not influence the test results.

NOTEl-In—-insulating boxes and enclosures of insulating or composite material having 3
degrg¢e higher than IPX0, provisions can be made for the addition of means for the effg
contipuity of the earthing cofiductor, when more than one inlet is provided.

The ¢arthing means orthe provision for the fitting of such an earthing means shall be lo
so that:

the means js readily accessible through the open face of the box, and

the remaval of an accessory mounted in the box does not disturb the continuity 9
efprthing.Circuit, and

the.means is not part of a removable cover, back, or side of the box or enclosure.

pose
etc.

sed conductive parts of covers or cover-plates shall be connected threugh a low resistance
conngction to the earthing means when fitted as for normal use.

and

part

ctive

robe

n IP
ctive

tated

f the

Compliance is checked by inspection.

11.2 Boxes and enclosures of insulating material classified according to 7.2.2.2 and

7.2.2.3

Boxes and enclosures of insulating material shall be provided with a minimum of one earthing
strap having one screw terminal for earthing purposes with a connecting capacity of at least
4 mm2. The design of the earthing strap shall ensure that the metal mounting yokes of
accessories mounted inside the box and metallic covers mounted on the box are connected to
the earthing conductors (see Figure 4 and Figure 5).
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Key
1 eafthing strap

earthing terminal screw

plgstic box

acfessory

metal cover

acfessory's metal mounting yoke

acpessory earthing terminal
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bonding jumper

Figure 4 — Earthing strap

Dimensions in millimetres

B 130 _ 13
<£_>| K A1O‘
e >
Y . )Y i
4-—-d) - —-E:————m )
1 A

IEC
Figure 5 — Test strap
Compliance is checked by inspection.
The earthing strap shall be securely fastened to the box or enclosure.

Compliance is checked by the test in 16.3.2.


https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

- 22 - IEC 60670-1:2024 RLV © IEC 2024

11.3 Boxes or enclosures with removable sides according to 7.1.2

A box or enclosure classified according to 7.1.2 that has removable sides shall be constructed
so that the electrical bond between separable parts includes at least one threaded screw
connection.

Compliance is checked by inspection.

11.4 Earthing terminal threads

The threads of the earthing terminal delivered with or integrated in boxes and enclosures shall
not ble stripped when the torque shown in the relevant column of Table 4 is applied.

Compliance is checked by inspection and by the following test.
The $crews are tightened and loosened 5 times.

The fest is carried out using a suitable screwdriver or an appropriate to6lapplying a torquie as
indicated in Table 4.

If a dcrew has a hexagonal head with a slot, only the test with(the screwdriver is carried out,
with the relevant torque given in column Il of Table 4.

Greafer values of torque may be used if so stated by.the manufacturer, when the rel¢vant
inforgnation is provided.

Column | of Table 4 applies to screws which canhot be tightened by means of a screwdriver
with & blade wider than the nominal diameter of,the thread of the screw.

Column Il of Table 4 applies to other screws which are tightened by means of a screwdriver.

Column 1ll of Table 4 applies to sckews and nuts which are tightened by means other than a
screydriver.

Column IV of Table 4 applies to screws which are tightened by means of a square blade
screwdriver.

During the test, there’shall be no damage, such as breakage of screw or damage to the lhead
slot (rendering the use of the appropriate screwdriver impossible) or to the threads or tp the
enclgsure impairing the further use of the fixing means. The screws shall be gradually tightlened
in one smaoth“and continuous movement.

12 Construction

12.1 General
Boxes and enclosures shall be constructed without sharp edges. Burrs shall be removed from

mould lines of interior surfaces so that there are no sharp edges or undue obstructions to the
passage of wiring or coupling of parts in the intended use of the product.

The inner and outer surfaces of a box or cover shall not be subject to peeling, scaling or flaking
and shall be smooth and free from blisters, cracks, and other defects.

Compliance is checked by inspection.
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12.2 Lids, covers or cover-plates or parts of them
12.2.1 General

Lids, covers, or cover-plates or parts of them, such as protective membranes, which are
intended to ensure protection against electric shock, shall be held in place effectively.

It is recommended that the fixing means of covers or cover-plates be captive. The use of tight-
fitting washers of cardboard or the like is deemed to be an adequate method for securing screws
intended to be captive.

12.2, Screw-fype fixing

A box or enclosure intended to accept a lid, cover, or cover plate by means of screwdfixing|shall
be provided with means to accommodate the intended screws.

For lids, covers or cover plates whose fixing is of the screw type, compliance is checked by
inspgction.

12.2;3 Non-screw-type fixing operable without the use of a toolor a key
12.23.1 General

A bok or enclosure intended to accept a lid, cover, or cover plate with non-screw-type fixing
operable without the use of a tool or a key shall be provided with means to fix the lid, cover, or
covef plate.

For Iids, covers or cover-plates whose removal is. @btained by applying a force according fo the
requirements in Table 2 in a direction approximately perpendicular to the mounting/suppagrting
surface when their removal may give accessWith test probe B of IEC 61032:

— {q live parts;

— tq non-earthed conductive parts separated from live parts by basic insulation;

— ohly to

o| insulating parts, or,

o| earthed conductive parts, or

e| conductive parits)separated from live parts by double or reinforced insulation, or

o| live parts of SELV circuits according to IEC 61140 having a voltage not greater|than
25 VACor60 VvV DC.

Compliancelis’checked by the tests of 12.2.3.2 and 12.2.3.3.
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Table 2 — Forces to be applied to lids, covers, cover-plates
or actuating members whose fixing is not dependent on screws

2024

IE

Force to be applied

N

Accessibility with the test probe B of -
C 61032 after removal of lids, covers or Enclosures complying Enclosures not compl

cover-plates or parts of them with 12.2.3.4 and 12.2.3.5 with 12.2.3.4 and 12.2.3.5

ying

Shall not Shall come Shall not Shall come
come off off* come off off*

To live parts 40 120 80 120

To ng
live p

n-earthed c_:or_1duct|v_e parts separated from 10 120 20 io
arts by basic insulation

To in
cond
doub
SELV
volta

sulating parts or earthed conductive parts or
ictive parts separated from live parts by

e or reinforced insulation or live parts of 10 120 10 12
circuits according to IEC 61140 having a
e not greater than 25V AC or 60 V DC

T

his column does not apply for 12.2.4.

Boxe

Flush
with

12.2.
Forcé
perpé

centn
of T4

The

The

For f
cove
has 4

The s

s and enclosures are mounted as for normal use.

-type boxes and enclosures are fixed and installed asfor normal use. If they are pro
ocking means which can be operated without the aid of a tool, these means are unlo

3.2 Verification of the non-removal of the.lids, covers or cover-plates

bs are gradually applied in one smoath and continuous movement in a dire
bndicular to the mounting surfaces, inxsuch a way that the resulting force acting o
e of the lids, covers or cover-plates, onparts of them, is as specified in the relevant co
ble 2.

orce is applied for 1 min.
ids, covers or cover-plates, shall not come off or break.

ush-mounting baxes or enclosures, the test is then repeated on new specimens, th
- or cover-platé_is mounted on the box, after a sheet of hard material (1 £ 0,1) mm
een fitted on\the wall F around the supporting frame, as shown in Figure 6.

heet of\hard material is used to simulate wallpaper and may consist of a number of pi

ided
cked.

ction
h the
lumn

e lid,
hick,

pCces.

In ad

ditien, for boxes and enclosures classified according to 7.5.2 or 7.5.3, the test sha

Il be

repeated at (75 2) °C and (-25 £ 2) °C respectively and at the declared temperature of
use = 2 °C for boxes and enclosures according to 7.5.4.

The boxes and enclosures are kept for 2 h in a freezer at the declared temperature.

Immediately afterwards, within 1 min, the test is initiated.
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Dimensions in millimetres
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sheet of hard material
cover-plate
supporting frame

wall

mounting box

Figure 6 — Arrangement for test on covers
or cover-plates (see 12.2.3.2 and 12.2.3.3)
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3.3 Verification of the removal of the lids, covers or cover-plates

2024

A force not exceeding that specified in the relevant column of Table 2 is gradually applied in
one smooth and continuous movement, in a direction perpendicular to the mounting/supporting
surfaces, to lids, covers or cover-plates, or parts of them by means of a hook placed in turn in

each

of the grooves, holes, spaces or the like, provided for removing them.

The lids, covers or cover-plates shall come off.

The test is made 10 times on each separable part the fixing of which is not dependent on screws
(equally distributing as far as practicable the application points); the removal force is applied

each
For fi

The
thick

After]

12.2.

The

whic
face
is ap

In th
plate
be p
exce

time to the different grooves, holes or the like provided for removing the separable f
ush-mounting boxes or enclosures the test is then repeated on new specimens:

id, cover or cover-plate is mounted on the box after a sheet of hard material (1 + 0,1
has been fitted on the wall around the supporting frame, as shown in'kigure 6.

the test, the specimens shall show no damage within the meaning of this document.

3.4 Verification of the outline of lids, covers and coyver:plates

bauge shown in Figure 7 is pushed towards each side of each lid, cover or cover
0 is fixed without screws on a mounting or supporting-surface, as shown in Figure 8
B resting on the mounting/supporting surface, with the face A perpendicular to it, the g
blied at right angles to each side under test.

b case of a lid, cover or cover-plate fixed, without screws to another lid, cover or ¢
or to a mounting box, having the same(outline dimensions, the face B of the gauge
aced at the same level as the junction; the outline of the lid, cover or cover-plate sha
bd the outline of the supporting surface.

The dlistances between the face C 0fthe gauge and the outline of the side under test, measg

para
the li
the t4
the a

el to face B, shall not decrease (with the exception of grooves, holes, reverse tapg
ke, placed at a distance less than 7 mm from a plane including face B and complying
bst of 12.2.3.5) when measurements are repeated starting from point X in the directi
row Y (see Figure9).

art.

mm

plate
The
auge

pver-
shall
Il not

ured
rs or

with
pon of
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Dimensions in millimetres
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Figure 7 — Gauge for the verification of the outline
of lids, covers or cover-plates



https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

Key

1T m

- 28—

IEC 60670-1:2024 RLV © IEC 2024

unting surface

IEC

cover

spacing piece with the same thickness as that of the supporting part

2
3 surface support
4

Figure 8 — Examples of application of the gauge of Figure 7 on covers
fixed without screws on a mounting surface or supporting surface
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Dimensions in millimetres

'\
o Y
Y y _w®
N < A
Y
IEC {EC
a) d)
'\
© Y
Y y v
X A
Y
IEC IEC
b) e)
I}
2 Y
Y o
X A
Y
IEC IEC
c) f)

Cases a) and b) do not comply.

Cases c), d), e) and f) comply (compliance shall, however, also be checked with the requirements of 12.2.3.5 using

the gauge shown in Figure 10).

Figure 9 — Compliance criteria of application of the gauge of Figure 7

12.2.3.5 Verification of grooves, holes and reverse tapers

A gauge according to Figure 10, applied with a force of (1 £ 0,2) N, shall not enter more than
1,0 mm from the upper part of any groove, hole or reverse taper or the like when the gauge is
applied parallel to the mounting/supporting surface and at right angles to the part under test,

as shown in Figure 11.
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NOTE Verification as to whether, according to Figure 11, the gauge has entered by more than 1,0 mm is made with
reference to a surface perpendicular to face B and including the upper part of the outline of the grooves, holes,
reverse tapers or the like.

Dimensions in millimetres

100 min. \\QD

IEC

+0,05
22,5 0

@
-

> 100

A
Y
N

IEC

Key

1 tegt rod (metal)

N
=

ight-angled sharp edges

Figure 10 — Gauge for verification of grooves,
holes and reverse tapers
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Key

2 magunting support

12.2.

For li
obtai

compliance is checked by the same tests of\12:2.3 except that the lids, covers or cover-p
or pdrts of them-need are not required to come off when applying a force not exceeding 1
in directions perpendicular to the mounting/supporting surface.

12.3
Surfs

desidned to allow the opening of a drain hole of at least 5 mm in diameter or 20 mmZ2 in

with

Drain holes shall he'so located and available in such a number that one of the holes can al

beco

IEC

ver

Figure 11 — Sketch showing the direction’of application
of the gauge of Figure 10

4 Non-screw-type fixing operable with the use of a tool or a key

ds, covers or cover-plates whose fixing is notidependent on screws and whose remo
hed by using a tool and/or a key, in accordance with the-manufacturer's instruct

Drain holes

b minimum width or length of 3 mm.

me effectiyésin any intended mounting position of the enclosure.

A
I

nofthe enclosur
Ao+t o5

val is
ions,
lates
20 N

ce and semi-flush moupting enclosures with a degree of protection IPX1 to IPX6 shall be

area

ways

sig ens
St He-eRct eSS
n

ure
e

ecified forthe drain-hd
Hec+ortne-arat 4

rce A

12.4

bliance (s checked hy inepnr\finn and measurement

Mounting of enclosures

Enclosures shall have provisions for their suitable attachment according to the type of

insta

llation (see 7.2).

Enclosures of insulating material shall be constructed in such a way that any conductive parts
of fixing means inside the box or enclosure intended to be used for mounting the enclosure are
surrounded by insulation which projects above the top of the fixing means by an amount of not
less than 10 % of the maximum width of the cavity for the fixing means.

Compliance is checked by inspection and by measurement.
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If there is a cavity, the head of the screw can be protected by an additional cap of insulating
material. In this case the instructions shall give information concerning the cap to be used.

If there is no cavity the head of the screw shall be protected with a cap of insulating material,
and the cap shall be delivered with the box.

The cap shall stay in position during normal use.

Compliance is checked by the following test:

The

of 13

After]
The

12.5
Inlet
desid

will n
use.

Com

12.6
Inlet

- a
— th

SO ag

bap shall not become detached.

ot damage the flexible cables where they enter the box.or.€nclosure impairing their fu

bliance is checked by manual test.

ppenings classified according to 7.3 other than 7.3.2-ifany; shall allow the introducti

aps are 1ixed 1o the boXesS according to e ImStructions and Subjected o the agen
1.

1 h, the boxes are then turned to a position with the opening in the direction\ef the fi

Boxes and enclosures with inlets for flexible cables

—(outlets) provided in boxes and enclosures classified according to 7.3.2 shall b
ned and constructed that the flexible cables can be easily~introduced and that the

Boxes and enclosures with inlets for applications other than flexible cables

conduit or suitable fitting connecting it to the box or enclosure, and/or
e protective covering of the cable

to provide mechanical protection of the conductors where they enter the box or enclo

test

oor.

€ so
nlets
rther

on of

sure.

An inlet opening for conduit entries, or at least two of them if there is more than one, shall be

capa
requi
requi

Com

Inlet

ble of accepting either conduits of sizes, or a combination of sizes, in accordance wit
rements of IEC;60423, or for extra heavy-duty electrical rigid steel conduits
Frements of IEC-60981.

blianceNis-checked by inspection with the appropriate cables or conduits installed.

h the
the

openings of adequate size may also be obtained by the use of knock-outs or sui

table

inser

NOTE

12.7

ioN pieces or by means of an appropriate cutting toor.

In the following countries, it is required that inlet openings in boxes intended to receive switches or socket
outlets have spout(s) with inlets stops: NL.

Boxes and enclosures with a cable anchorage(s)

Clamping means of boxes and enclosures classified according to 7.4.2 shall be such that the
connection of the conductors of the flexible cable are relieved from strain when this flexible
cable is accessible and likely to be stressed after installation.

It shall be clear how the relief from strain and the prevention of twisting are intended to be
effected.


https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

IEC 60670-1:2024 RLV © IEC 2024 - 33 -

Cable anchorages shall be:

— suitable for the different types of flexible cable for which the box is intended to be used;

— constructed in such a way that at least one part of the cable anchorage is integral with, or
permanently fixed to, one of the component parts of the box;

— of insulating material or be provided with an insulating lining fixed to the metal parts.

Compliance is checked by inspection and the following test.

The effectiveness of the cable anchorage is checked by means of an apparatus as shown

in Figtre—12-

The ¢able anchorage is applied as in normal use, clamping screws, if any, being tightened
a torque equal to the 2/3 of the relevant torque specified in Table 4 or, for glandsj\equal {
relevant torque specified in Table 4.

After|
spec

The able is then subjected 50 times for 1s to a pull force_a$ specified in Table 3

imme
valud

reassembly of the specimen, it shall not be possible to push the flexible cable int
men by more than 1 mm with the relevant force as specified in Table 3.

diately afterwards the flexible cable is subjected to a torque not less than the rels
specified in Table 4 for (15 £ 1) s applied as near as practicable to the cable entry.

Table 3 — Forces and torques to be applied to cable anchorages

with
o the

b the

and
bvant

External dimensions of flexible cable Force Torque

mm N Nm

Up tg

and including 5,2 x 7,6 40 £ 2 0,05

Up tg

and including 8 502 0,1

Abov

e 8 up to and including 11 60 £ 2 0,15

Abov

e 11 up to and including 16 80 +2 0,35

Abov

e 16 100+ 2 0,42

After]
cablg
this d

the tests, the flexible cable shall not have been displaced by more than 2 mm an
anchorage-{straji-relief) shall not show any damage which leads to non-compliancg
ocument.

o the
with



https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

160

— 34—

.
[

1

IEC 60670-1:2024 RLV © IEC 2024

Dimensions in millimetres
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For b

S.

(-15

IEC

Figure 12 — Apparatus:for testing the cable anchorage

Boxes and enclosures with‘cable retention means

b retention means of boxes’and enclosures classified according to 7.4.1 shall retai

In the following countries, a cable retention is required for boxes and enclosures for hollow walls

bliance is chiecked by the following test which is carried out on three specimens of rete

oxes.and enclosures classified according to 7.5.2 or 7.5.3, the test shall be carried g
+£2)°C and (-25 + 2) °C respectively and at the declared temperature of use £+ 2 °

n the

jlue to

ntion

ut at

C for

boxes and enclosures according to 7.5.4.

First a cable of the maximum nominal cross-sectional area and, subsequently, a cable with the

minimum nominal cross-sectional area as declared by the manufacturer shall be used.

The cable is fitted in the cable retention means according to the-manufacturer's instructions.

The cable is loaded with an axial force of (20 £ 1) N.

The load is maintained for 1 min and at the end of this period the displacement of the cable

shall not exceed 3 mm following the removal of the load.
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12.9
12.9.

Knock-outs intended to be removed by mechanical impact

1 General

It shall be possible to remove knock-outs intended to be removed by mechanical impact without
damaging the box.

Knoc

k-outs intended for use with cables shall be free from chips or burrs.

In knock-outs intended for use with conduits and/or a grommet or a membrane, chips and burrs

are d

isregarded.

In or
blank

This

This
threa

Com

12.9.

For b

by m

der to close an open knock-out in a box or an enclosure classified according te 7.1
ing-plug can be used.

blanking-plug used without a locknut

nall not become dislodged or damaged, and
5 effectiveness shall not be impaired, and
shall fulfil all requirements for knock-outs.

requirement does not apply to a blanking-plug which is¢assembled by threading i
ded inlet.

bliance is checked by inspection and by the tests\as specified in 12.9.2 and 12.9.3.

2 Knock-out retention
oxes and enclosures having knock-outs\that

b not provide access to live parts and are accessible after installation, a force of (30 4
hall be applied to a knock-out for(15 £ 1) s,

rovide direct access to live parts after installation, a force of (40 + 1) N shall be appli
knock-out for (60 £ 1) s,

pans of a 6 mm diameter mandrel with a flat end.

The force is to be applied without a blow in a direction perpendicular to the plane of the k

out a

Whe
knoc

nd at a pointynost likely to cause movement.

0 the box is'provided with a multi-stage knock-out, the force shall be applied to the sm
-out.

.2, a

nto a

)N

ed to

nock-

hllest

The

nock-out shall remain in plnr‘n and the dngrnp of ,nrnfnr‘finn of the box or enclosure

shall

be unchanged when measured 1 h after the force has been removed.

12.9.

3 Knock-out removal

The knock-outs shall be removed by means of a tool, as stated by the manufacturer. The side
edge of a screwdriver may be run along the edge of the knock-out opening once to remove any
fragile tabs remaining along the edge.

For boxes or enclosures according to 7.1.1 or 7.1.3 the test is repeated with one previously
untested box or enclosure which has been conditioned for 5 h £+ 10 min in air maintained at the
minimum temperature during installation and use as specified according to 7.5, but not lower
than -25 °C for boxes according to 7.5.4. Immediately following this conditioning, the knock-
out is to be removed as specified in the first paragraph of this Subclause 12.9.3.
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For a box or enclosure employing multi-stage knock-outs, there shall be no displacement of a

large

r stage when a smaller stage is removed.

After the test, there shall be no sharp edges, except for knock-outs for conduits and/or for use
with a grommet or a membrane and the box and enclosure shall not be damaged.

12.9.

4 Flat surfaces surrounding knock-outs

Knock-outs intended for the use of grommets, glands or fittings shall be located on flat surfaces
to permit grommets, glands or fittings to be seated fully against these surfaces when installed
as intended.

Projg
allow
inten

Com
stand

ed. The flat surface areas of adjacent knock-outs that partially or wholly overlaf mee
{ of this requirement.

bliance is checked by inspection and by measurement according to the appropriate nat
ard sheet, if any.

12.10 Screw fixings

Fixin

j means for lids, covers, cover plates, accessories, terminals, connecting devices, 1

reliegs
withgtand the mechanical stresses occurring during installation and normal use.

Scre
stang
acco

NOTE|
ISO m

ardized thread which have to be tightened by any tool for fixing covers shall be tj
ding to the-manufacturer’s instructions.

In the following country flush-type boxes shall have metal inserts and be provided with metal screws
etric thread: NL.

Thread-forming and thread-cutting serews intended only for mechanical assembly may be

provi
asse

ded they are supplied togetherwith one of the pieces with which they are intended
mbled.

For Tread-forming and thread-cutting screws, the screw assembly operation shall be
e

befo

Com

The

~\

carrying out the-fests.

bliance is checked by inspection and by the following test.

$crews ofthe fixing means are tightened and loosened:

D times for metal screws in engagement with a thread of insulating material;

ctions or indentations in the flat surface area shall be prohibited, however holes.shall be

ot the

ional

train

, etc. effected by screws shall be so designed and“constructed that these means

vs or other fixing means made from insulating material similar to screws without

psted

aving

used
o be

done

- 9

times In all other cases.

Screws and nuts in engagement with a thread of insulating material and screws of insulating
material are completely removed and reinserted each time. The test is carried out by using a
suitable screwdriver or an appropriate tool applying a torque as indicated in Table 4.

If a screw has a hexagonal head with a slot, only the test with the screwdriver is carried out,
with the relevant torque given in column Il of Table 4.

Greater values of torque may be used if-so—stated-bythe—manufacturer—when-the—relevant
information-is-provided specified in the instructions.
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Column | of Table 4 applies:

— to screws which cannot be tightened by means of a screwdriver with a blade wider than the
nominal diameter of the thread of the screw,

— to non-metallic screws,

— to metallic screws in a thread of insulating material. In this latter case, the width of the profile
of the recess to tighten the screw is chosen instead of the diameter of the thread when this
profile width is smaller than the nominal diameter of the thread with a minimum of 3 mm.

Column |l of Table 4 applies to other screws which are tightened by means of a screwdriver.

Column Ill of Table 4 applies to screws and nuts which are tightened by means other than a
screydriver.

Column IV of Table 4 applies to screws which are tightened by means of -a lsquare blade
screwdriver.

During the test, there shall be no damage, such as breakage of screw'or’”damage to the lhead
slot (rendering the use of the appropriate screwdriver impossible)\or to the threads pr to
the elnclosure impairing the further use of the fixing means. Thé~screws shall be gradually
tight¢ned in one smooth and continuous movement.

Tahle 4 — Tightening torques for the verification of thesmechanical strength of screws

Torgue for metallic and non-metallic screws
Nominal diameter of screw thread Nm
mm
| 1 1 1V|
Up tg and including 2,8 0,20 0,40 0,40 0,7p
Over|2,8 up to and including 3,0 0,25 0,50 0,50 0,9D
Over|3,0 up to and including 3,2 0,30 0,60 0,60 1,1p
Over|3,2 up to and including 3,6 0,40 0,80 0,80 1,4D
Over|3,6 up to and including 4,1 0,70 1,20 1,20 1,8p
Overl4,1 up to and including 4,7 0,80 1,80 1,80 2,3D
Over|4,7 up to and including.5,3 0,80 2,00 2,00 4,0p
Over|5,3 up to and including’ 6,0 1,20 2,50 3,00 4,4p
Over|6,0 up to and inc¢luding 8,0 2,50 3,50 6,00 4,7D
Over|8,0 3,002 4,00 10,00 5,0p
a8  OfF to be'specified by the manufacturer.

12.11 Fixing of boxes and enclosures classified according to 7.2.1

Flush type boxes and enclosures other than for hollow walls--and-as-otherwise-indicated-below;
shall be provided with fixing means for their suitable attachment to the wall, ceiling or floor.
These fixing means may be supplied separately. Screws intended to fix the box or enclosure to
the building structure-need are not required to be supplied with the box or enclosure but can be
provided by the installer according to the-manufacturer's instructions.

Separately supplied fixing means for a box or enclosure shall comply with the requirements for
the fixing means of the box or enclosure with which they are intended to be used and shall
include a means for fixing to the box or enclosure.

Screws, additional mechanical supports or design features, which prevent the displacement of
the box or the enclosure, are considered to be adequate fixing means.
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NOTE Edges, ribs, recesses, partial edges and the like are examples of design features intended to prevent the
displacement of the box or the enclosure.

Compliance is checked by inspection.

Boxes and enclosures not fulfilling at least one of the above requirements in this
Subclause 12.11 and having an internal volume less than 400 cm3, shall be tested as follows.

The internal volume of the box or enclosure shall be checked by inspection or by the test in
12.16.

For foxes and parts of enclosures to be embedded in masonry the specimen is mounted into
the mounting block shown in Figure 13 and fixed according to the-manufacturer's instructions.

The gap between the main external profile of the specimen and the internal profile 'of the rgcess
in the mounting block shall be at least 20 mm and for parts that project from\thé main pyofile
the gap shall never be less than 10 mm. The block is filled by the material/specified ip the
instructions, or by plaster where the-manufacturer’'s instruetions do not specify

the material.

The @ssembly is kept at ambient temperature for (10 + 1/0) days-

The auxiliary device described in Figure 14 is mounted on<the specimen and the screwg are
tightened with a torque equal to two thirds of the applicable‘torque given in Table 4.

The @ssembly is then fixed to the mounting plate (A) of an apparatus shown in Figure 1|5, so
that the axes of the screws are normal to the mounting plane.

The fotal weight of the device including the ptincipal weight (PW) shall be (72 £+ 0,1) N, an/d the
supplementary weight (SW) shall be (8 £.0,7) N.

The supplementary weight (SW) and-the principal weight (PW) are introduced on the axis ¢f the
devide and fixed by the carrier (C) (see Figure 15).

The $upplementary weight shall fall from a height of 50 mm onto the principal weight 10 times.

After| the test the specimen shall not have been displaced by more than 0,5 mm from the
mounting block.
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a8 Thee gap between the main external profile of the box and the ifiternal profile of the recess in the mounting
shpll be at least 20 mm, and for parts which project from the tmain’profile, the gap shall never be less than 1
Figure 13 — Example of mounting block for boxes to be embedded
in masonry (flush type and semi-flush type)
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Figure 14 — Example of the fixing of the auxiliary
device mounted on a specimen



https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

—-40 - IEC 60670-1:2024 RLV © IEC 2024

Key

-

Su

pri

ca

A 0N

m(

12.11

Boxe]
suita

/ AN

IEC

bplementary weight (SW)
ncipal weight (PW)

frier (C)

unting plate (A)

Figure 15 — Example of test apparatus for the test

Fixing of flush type and semi-flush type boxes and enclosures classified
according-to 7.2.2.1

s and-\énclosures for hollow walls or the like classified according to 7.2.2.1 shall
ble’means for fixing the box or the enclosure to hollow walls, hollow ceilings, hollow

or fu

niture

have
f||oors

The fixing means shall not rely on the cable management system.

Compliance is checked by the following test.

A specimen of the box or enclosure is mounted in a test wall in accordance with the
manufacturer’s instructions. Where the-manufacturer's instructions are not specific regarding
the type of wall, a sheet of plywood (10 £ 1) mm thick, 500 mm wide and 500 mm high shall be
used.
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a) Checking pull and torque

41 -

A lever shall be fixed with the fixing means for accessories or covers to the specimen, as
shown in Figure 16.

This lever is loaded for 1 min with a force F1 as shown in Figure 16 a) in such a way that a
torque (F1 x a) of 3 Nm is applied to the box and simultaneously with a force F2 as shown
in Figure 16 b) of 100 N applied on the main axis of the box perpendicular to the mounting

S

urface.

After this test, the specimens shall show no damage impairing their further use and the
displacement of the lever shall be no more than 2°.

b) Checking displacement

Key

=N

sh

lev

e end of the lever is subjected for 1 min to a force F3 applied to the same point whe
as applied in such a way that a torque (F3 x b) of 3 Nm is applied to the box as.sho

fgure 16 c).

tegt specimen

pet/of-plywood

er

a)

F2

IEC

b)

IEC

re F1
wn in

ter the test, the edge of the box shall not have been displaced by mgre 'than 1 mpm in
bmparison to the mounting surface.

c)

IEC

A W0 N

main axis of the box

Figure 16 — Verification of fixing means for boxes and enclosures
classified according to 7.2.2.1
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12.13 Boxes and enclosures classified according to 7.2.2.2 and 7.2.2.3

12.13.1 General

Boxes and enclosures for hollow walls or the like classified according to 7.2.2.2 and 7.2.2.3
shall have suitable means for fixing the box or the enclosure to hollow walls and hollow ceilings.

The fi

ixing means shall not rely on the cable management system.

Compliance is checked by the tests in 12.13.2, 12.13.3, 12.13.4 or 12.13.6 as applicable.

12.13

The
any (

The
box f

After]
the b

12.13

The |
any

The
box f

With
from

12.13

The
Figu

The
box f
then

With

}.2 Boxes intended for mounting on a wooden structural member of a wall

pbox shall be mounted as in normal use to a (38 mm x 90 mm) wood structural\memaB
onvenient length so that the plane of the front of the box is in vertical positioh.

hssembly shall withstand a force of 225 N gradually applied centrally from the base d
or a period of 5 min.

ox or movement of the face of the box in the horizontal plane of more than 3 mm.

1.3 Boxes intended for mounting to a wooden structural member of a ceiling

pox shall be mounted as in normal use to a (38 mm.% 190 mm) wood structural memh
onvenient length so that the plane of the front of the box is in horizontal position.

hssembly shall withstand a force of 225 N gradually applied centrally from the face
or a period of 1 min.

the force still applied, the deflection/of the face of the box shall not exceed 6 mm meas
a plane parallel to the horizontalface of the structural member.

}.4 Boxes intended for mounting to a steel-stud structural member of a wall

e 17.

hssembly shall'withstand a force of 180 N gradually applied centrally from the face d
or a periodof'5 min, first in a direction tending to push the box into the wall opening
in the opp6site direction, tending to pull the box out of the opening.

the force still applied, the deflection of the box shall not exceed 2 mm in either direc

er of

f the

the removal of the force, there shall be no pulling out of the nails)or screws used to mount

er of

f the

ured

box shall be mounted as in normal use to a steel-stud structural member as shown in

f the
y and

tion.

NoTE—Additional support for the box can be necessary to minimize deflection.

Appli

cation of the force and measurement of the displacement are shown in Figure 17.
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Figure 17 — Test of the force and measurement of the displacement

12.13.5 Internal volume of boxes and enclosures classified according to 7.2.2.2 and

7.2.2.3

For boxes, enclosures, raised covers and box extensions classified according to 7.2.2.2 and
7.2.2.3, the declared internal volume of a box, enclosure, raised cover or box extension shall
be verified.

A box or enclosure provided with a partition shall have the volume of each partitioned section
verified.
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Compliance is checked by the test of 12.16.

12.13.6 Boxes intended for mounting in a finished structure

IEC 60670-1:2024 RLV © IEC 2024

The supporting means of a box intended for installation in a finished structure shall not crack
or break nor shall the face of the box be permanently displaced more than 3,2 mm from the
plane of the face of the test surface when measured 1 min after the test load is removed.

NOTE
boxes

In a finished structure, structural framing members are not typically accessible for mounting and supporting

or enclosures flush or semi-flush in hollow walls.
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oxes intended for use in walls or eight boxes intended for use in ceilings shall be.inst
,6 mm thick plywood sheet reinforced with a support 152 mm from one edge of.the ops
e boxes, or in a finished surface in accordance with the-manufacturer’s insttuctions.

s for the box supporting means shall be tightened in accordance with the-manufacty

nn IV of Table 4. A screw that strips before being tightened to-the torque specified
verride more than once.

wing installation, a force of 222 N shall be applied for 5\nih consecutively to each o
5 in a direction normal to the plane of the face of thectest surface along the centerli
ox and tending to push the box into the opening. Fhe same force is to be applied to
o previously untested boxes in a direction tending to pull the box out of the ope
wing this test, the screw shall be capable of being removed by a screwdriver.

additional samples of a box secured so that the plane of the front of the box is ve
be subjected to a force of 222 N applied for 5 min suspended from the lower rear ¢
b outer back edge of the box.

| Cable gland entry

b glands shall not damage the box or enclosure when used as intended.
bliance is checked by the following test.

b glands are fifted with a cylindrical metal rod having a diameter, in millimetres, eql
ternal diameter of the gasket rounded to the nearest whole number as specified in thg
nn of Table-5. The cable glands are then tightened and loosened 10 times by means

ble toohwith the torque specified in Table 5 with a tolerance of (*8) %, the relevant td
applied for 1 min £ 5 s.

alled

bning

’

rer’s
with
shall

f two
ne of
each
ning.

tical,
brner

al to
b first
of a

rque

Table 5 — Torque test values for cable glands

Torque
Diameter of test rod
Nm
mm
Metal glands Glands of insulating material
Up to and including 8 4,0 2,5
Over 8 up to and including 14 6,3 3,8
Over 14 up to and including 20 7,5 5,0
Over 20 10,0 7,5
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After the test, the boxes and enclosures shall show no damage within the meaning of this
document.

12.15 Boxes and enclosures with inlets-(outlets) or spouts (hubs) for conduits

12.15.1 Boxes and enclosures classified according to 7.3.4 and conical spouts as in 7.3.6
shall withstand the tests of 12.15.2, 12.15.3 and 12.15.4.

Threaded spouts are not submitted to the tests of 12.15.2 and 12.15.3.

instriictions.

> and

12.1%.2 Enclosures with the-inlet spout for conduits;—f-any; shall be tested so that a minimum
size piece of conduit is pressed for 1 min + 5 s with a force of (100 £ 2\N. The-riet spout|shall

prevént further entry of the conduit into the box.

12.1%.3 A pull-out test shall be carried out after the test accotding to 12.15.2, as follows| The
conduit with the minimum size corresponding to the insert-opening shall be loaded axialfy for
1 min with a tensile force of (20 £ 2) N. The conduit shdll hot come loose from the-inlet $pout

biece
and
b and
spout
min.
inlet

12.16 Internal volume_of.boxes and enclosures

Whep referred to in(this document, the declared internal volume of the box or enclosure, leach
partifioned section of a box or enclosure, raised covers and box extensions shall be measured

in the following manner.

a)

b)

c)
d)

e)

f)

All internal screws, clamps, etc., shall be removed except earthing terminals and assgmbly

Sgrews.

alledge

All knock-outs shall be left as punched and shall be sealed externally.

All openings shall be plugged with modelling clay, putty, wax or other material(s) and shall
be filled flush with the internal surface.

The box, enclosure, or raised covers shall be covered with a flat plate of any convenient
transparent material not more than 3,2 mm thick. In the centre of the plate a hole with a
nominal diameter of 13 mm shall be provided (see Figure 18). If necessary, the gap between
the box, enclosure or raised cover and the plate shall be sealed with the material used to
seal the other openings.

Using any convenient graduated cylinder or measuring flask filled with water at room
temperature, the box, enclosure, or raised cover shall be filled without overflowing. The
difference in the volume of water in the measuring cylinder measured before and after the
filling of the box, enclosure or raised cover indicates the volume of the box.
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The volume of a side pocket provided to increase the volume of a box or enclosure shall be
calculated using a depth-of-pocket not more than the smallest dimension of the opening into
that side pocket.

Dimensions in millimetres

3,2 max.

13 nomin;@,}) p

&
w
N

A
Y
<8

IEC

Key
1  bok
coljer

opening for water fill

A 0N

sepl, if necessary

Figure 18 — Volume measurement

13 Resistance to-ageing, protection against ingress of solid objects and agdinst
harmful ingress of water

13.1| Resistance to ageing

13.1. 1\ Mhsulatingand-composite-Boxes and enclosures, glands, grommets and replacg¢able
membranes of insulating or composite material, shall be resistant to ageing.

Compliance is checked as follows:

Boxes and enclosures of insulating or composite material with provision for glands or grommets
are mounted and assembled as in normal use or according to the-manufacturer’s instructions.

Boxes and enclosures of insulating or composite material without provision for glands,
grommets, or membranes are assembled according to the-manufacturer's instructions.

Parts intended for decorative purposes which can be removed without the aid of a tool, shall be
removed before the tests.
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For boxes and enclosures provided with glands or grommets, approximately half of the number
of glands or grommets of each of the boxes and enclosures are fitted with seals together with
cylindrical metal rods having a diameter equal to the lower limit specified for the mean overall
diameter of the smallest cable as declared by the manufacturer. The remainder of the glands
or grommets of the same boxes and enclosures are fitted with seals together with cylindrical
metal rods having a diameter equal to the upper limit specified for the mean overall diameter of
the largest cable as declared by the manufacturer.

Where the number of glands or grommets in a box is greater than six, the test is carried out
with three glands or grommets equipped for the smallest cable size and three glands or
grommets equipped for the largest cable size on each box.

In the case of grommets, the rod shall be kept in place in such a way that the rod cannot n|70ve.
The means to keep the rod in place shall have no influence on the results of the tests:

The glands are tightened with a torque equal to two-thirds of that applied during the tgst of
12.14 (Table 5) any other openings being closed. Greater values of torque may be used|if so
statefd by the manufacturer.

The specimens are then subjected to a test in a heating cabinet with~an atmosphere having the
composition and pressure of the ambient air.

The lemperature in the heating cabinet is (70 £ 2) °C.

The $pecimens are kept in the cabinet for (168 +3) fr

Afterlthe treatment, the specimens are removed from the cabinet and kept at room temperature
for (96 *¢) h.

After|the test, the specimen shall show'no harmful deformation or similar damage, whichl may
impair their further use within the meaning of this document.

13.1)2 Grommets, blanking. plugs and entry membranes in inlet openings | and
protegetingprotective membranes shall be reliably fixed and shall not be displaced by the
mechanical and thermal.stresses occurring in normal use.

Compliance is checked by the following test, which shall be applied to all grommets, blapking
plugsg, replaceablerand non-replaceable membranes.

Grompmetsyblanking plugs and membranes are tested while being fixed to the enclosures

Firstlthe enclosures that have been subjected to the treatment specified in 13.1.1 are placed
for 2 h £ 15 min in a heating cabinet as described in 13.1.1, the temperature being maintained
at (40 £ 2) °C.

Immediately after this period, a force of (30 72) N is applied for (56 £ 1) s to various parts of the

grommets, blanking plugs and/or membranes by means of the tip of test probe 11 according to
IEC 61032.

During these tests, the grommets, blanking plugs and/or membranes shall not be deformed to
such an extent that live parts of any included accessory become accessible.

For grommets, blanking plugs and/or membranes likely to be subjected to an axial pull in normal
use, an axial pull of (30 72) N shall be applied for (6 + 1) s.
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The test is then repeated on the same enclosures fitted with grommets, blanking plugs and/or
membranes which have not been subjected to any treatment.

After the test, grommets, blanking plugs and/or membranes shall show no harmful deformation,
cracks or similar damage which would lead to non-compliance with this document.

13.1.3 Grommets, blanking plugs and entry membranes in inlet openings of boxes and
enclosures classified according to 7.5.2, 7.5.3 and 7.5.4 shall be so designed and made of such
material that the introduction of the cables and conduits is permitted when ambient temperature
is low.

Compliance is checked by the following test.

The ¢nclosure is fitted with grommets, blanking plugs and/or entry membranes which have not
been|subjected to any ageing treatment.

After|being left to cool down to the ambient temperature, the boxes and enhclosures are|then

kept for 2 h in a-refrigerator freezer

— al a temperature of (-15 £ 2) °C for boxes and enclosures classified according to 7.5.R, or
— al a temperature of (-25 £ 2) °C for boxes classified according to 7.5.3 and 7.5.4.

Immediately after conditioning, while the boxes and enclosures are still cold and, in the
refrigerator freezer, it shall be possible to pierce any blind grommets, blanking plugs and entry
mempranes and to introduce cables and conduits of thé maximum diameter intended, the cables
and ¢onduits having been submitted to the same conditioning as the boxes and enclosurgs.

After| the test, the grommets, blanking plugs, or entry membranes shall show no haymful
defofmation, cracks or similar damage which‘would lead to non-compliance with this documnent.

13.2| Protection against the ingress of solid objects

Enclosures shall provide a degréee of protection against the ingress of solid objects in
accofdance with their declared IP~Code.

For Hoxes and enclosures classified according to 7.2.2.1 the above requirement applies also to
the pjart mounted insidesthe hollow wall according to classification 7.8.

NOTE| In the following countries a minimum protection degree of IP30 is required for parts of boxes and encl¢sures
inside|hollow walls-due to installation practices: DE, DK, SE, NO

Compliancenis-Checked by the appropriate test of IEC 60529 under the following test conditions.

Enclesures are mounted as for normal use according to the-manufacturer's instructions.

For boxes and enclosures classified according to 7.2.2.1, the test on the part mounted inside
the wall is made on a box mounted so that the rear part is accessible for the test.

Unless otherwise stated in this document, where the enclosure has drain holes, at least one
open drain hole shall be in the lowest position.

Enclosures with screwed glands or grommets are fitted with cables having the smallest and the
largest cross-sectional area and/or conduit having the smallest and the largest diameter or
dimensions, if any, as declared by the manufacturer.

Fixing screws of the cover or cover-plate of the box are tightened with a torque equal to
two- thirds of the values from Table 4 used for the test of 12.10.
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Greater values of torque may be used if so stated by the manufacturer, when the relevant
information is provided.

Other fixing means shall be fastened as in normal use or, if provided, according to the
manufacturer's instructions.

Cable and/or conduit entry means are made according to the-manutfacturers instructions.

Parts which can be removed without the aid of a tool are removed.

Glanpisare ot fiffeawith seadlirig corripouria ortrie like.

For degree of protection IP5X, the test is carried out according to IEC 60529 category 2 and
the drain holes, if any, shall not be open.

For degrees of protection up to and including IP4X, the protection is satisfactory if the full
diamgter of the probe does not pass through any opening other than through drain holgs, in
which case the probe shall not touch live parts within the enclosure.

For degree of protection IP5X, the protection is satisfactory if the-dust does not cover the whole
innern surface.

For degree of protection IP6X, the test is carried out according to IEC 60529 and the drainlhole,
if any, shall not be open. The protection is satisfactory.if there is no dust inside the bpx or
enclgsure.

13.3| Protection against harmful ingress of water

13.31 Enclosures with a degree of protection higher than IPX0 shall provide a degree of
protection against harmful ingress of water in accordance with the declared IP Code.

Compliance is checked by the ‘appropriate tests of IEC 60529 under the following| test
condjtions.

For gurface enclosures and flush and semi-flush enclosures with dimensions S < 0,04 m? or
perimeter < 0,8 m, see 43:3.2 and 13.3.3.

For qurface enclosurés and flush and semi-flush enclosures with dimensions S > 0,04 m% and

perimeter > 0,8 m,"see 13.3.2 and 13.3.4.

The reference surface S to be chosen for verification is calculated as follows.

— FpnrSquare and rectanqular boxes and enclosures, the surface to take into account is the
smallest interior width (I) multiplied by the depth (h) (see Figure 19 a)).

— Forround boxes and enclosures, the surface to take into account is the interior depth (h) of
the box or enclosure multiplied by the smallest diameter (d) divided by 4 (see Figure 19 b)).

Enclosures with screwed glands or grommets are fitted with cables having the smallest and the
largest cross-sectional area and/or conduit having the smallest and the largest
diameter/dimensions, if any, as declared by the manufacturer.

Fixing screws of the cover or cover-plate of the box are tightened with a torque equal to two-
thirds of the values from Table 4 used for the test of 12.10.
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Figure 19 — Reference surfaces for hoxes and enclosures

13.3.2 Surface-mounting enclosures are mounted as for normal use according to the
manufacturer's instructions with any open drain holes in the lowest position unless otherwise
specified in the instructions.

Flush type and semi-flush type enclosures are fixed in a test wall in accordance with the
manufacturer's instructions.

In this case, the-manufacturer's instructions shall specify a type of wall, as well as the mounting
method. These shall be described in sufficient detail to ensure reproducible tests.

Where the-manufacturer's instructions do not specify a type of wall, the test wall according to
Figure 20 is used.
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Figure 20 — Test wall

The fest wall(ofiFigure 20 is made with bricks having smooth surfaces. When the box is mognted
in the test.wall, it shall fit tight against the wall so that water cannot enter between the bo

the wall

and

If sealing material is used in order to seal the box into the wall, the sealing compound should
not influence the sealing properties of the specimen to be tested.

NOTE Figure 20 shows an example where the edge of the box is positioned in the reference plane, other positions
are possible according to the instructions of the manufacturer.

The test wall is placed in a vertical position.

Enclosures are mounted as in normal use and fitted with cables having conductors of the largest
and smallest cross-sectional area as declared by the manufacturer.

NoTE2 For IPX3 and IPX4, the oscillating tube according to Figure 4 of IEC 60529:1989 is
used unless the dimensions of the enclosure imply the use of the spray nozzle according to
Figure 5 of IEC 60529:1989.
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During the tests of enclosures of degree of protection higher than IPX4, drain holes, if any, shall
not be opened.

Care shall be taken not to disturb, for example, to knock or shake, the enclosure, in such a
manner that the test result will be affected.

13.3.3 Immediately after the test, there shall be no more than 0,2 ml x S (cm?2) water in the
enclosure.

NOTE For a degree of protection higher than IPX4, it can be necessary to open the drain holes for inspection.

If th¢ enclosure is not provided with drain holes, consideration should be given_td any
accumulation of water which may occur, for example, condensation.

After|the test, the specimens of boxes and enclosures classified according to 7.171, 7.1.3 and
7.1.4, as appropriate, shall withstand an electric strength test specified in 1422which shall be
started within 5 min of the completion of the test according to this Subclause .13.3.3.

13.34 Ingress of water is verified by the use of dry absorbent papér,positioned to cover the
basel|area of the protected volume.

NOTEH The base is always the bottom of the protected-area volume when.installed.

Unlegs it is decided otherwise by the manufacturer the prfotected volume shall correspopd to
the total internal space of the box reduced by 5 % on,each face of the box, i.e. 10 % on|each
dimepsion of the enclosure (see Figure 21).

Vp=09L%x09Dx09H

wherp

Vp is the protected volume;
L is the length;

D is the depth;

H is height.

B

NOoTEl2 |In case of a round box the protected volume is equal to Vp =0,9 H x (0,9 x d)2/

In onder to—econstiuct have the—protected—volume—in absorbent paper properly placed, the
manufacturershould provide-for-the-test a specimen where the absorbent paper is suspejnded
by a reliablexstuspension means.

NOTEI3»“Phe formulaisonlvan-exnlanation-of the protectedvolume which-is decreased bv 5 % on-each-sidelof the
NOHESs e formtiaHsonRty-ah prafatoR-ortheprotectecvordme-wHeR1saecreasea by —oh-each-Sia Hh

For doors or covers intended to accommodate accessories, a strip of paper, bent to form a 90°
angle profile, is attached to the cover or lid in the lowest position in order to protrude inside the
box until it reaches the internal protected volume of the box (see Figure 21).

If the enclosure-could can have more than one position of installation the test shall be carried
out in all-eases-of possible installation positions.

Immediately after the test, the indicator paper shall still be dry.
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14 Insulation resistance and electric strength

14.1 The insulation resistance and the electric strength of enclosures classified according to
7.1.1,7.1.3 and 7.1.4 shall be adequate.

Compliance is checked by the tests of 14.2-and-14-3, these tests being made immediately after
the following humidity treatment.

The specimens are placed in a humidity cabinet containing air with a relative humidity
maintained between 91 % and 95 %.

The temperature of the air where the specimens are placed is maintained within—+1.+2 C of
any gonvenient value t between +20 °C and +30 °C.

Befofe being placed in the humidity cabinet, the specimens are brought te6a temperature
betwgen t and (t + 4) °C.

The $pecimens are kept in the cabinet for

o 2|days (48 62) h for enclosures classified IPX0;

days (168 64) h for other enclosures.

~

NOTE| In most cases, the specimens can be brought to the/specified temperature by keeping them at this
temperature for at least 4 h before the humidity treatment. A¢/felative humidity between 91 % and 95 % dan be
obtained by placing a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO;) in water having a

sufficipntly large contact surface with the air in the humiditycabinet.

After| this treatment, the specimen shall shew"no damage impairing its further use and |shall
pass|the following tests.

4421 —When a solid material is intended to provide electrical insulation between live part$ and
the bpdy, the insulation resistance between the body and a metal foil in contact with the internal
surfalce of the box and enclosure; is measured with a DC voltage of approximately 500 V, the
meagurement being made 1/min after application of the voltage.

The ferm "body" includés all accessible metal parts, metal foil in contact with the outer sufface
of acgessible externalparts of insulating material, fixing screws of-bases backplates or covers
and ¢xternal assembly screws.

If mejtal foil is used for testing the insulation resistance and the electric strength, one metal foil
is plgced in-eéontact with the inner surfaces and another metal foil, having a size not excegding
200 mm x 100 mm, is placed in contact with the external surfaces and, if necessary, is moved
so ag tovtest all parts.

Care-shall-be-taken-that-During the test, the distance between the inner and the outer metal foil
shall be arranged in such a way that there is no flashover in the surroundings of holes,
premoulded knock-outs, membranes, eftc.

When there are holes in the enclosure, they are not tested, and the metal foil is interrupted at
these places because there is no more solid insulation.

The insulation resistance shall be not less than 5 MQ.

14.32 The electric strength is tested by applying a voltage of a substantially sinusoidal
waveform, having a nominal frequency of 50 Hz or 60 Hz and a value as specified in Table 6,
for 1 min between the parts listed in 14.2.
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The test voltage is taken from Table 6 according to the rated-insuiation voltage as declared by
the manufacturer.

For enclosures having class Il protection, the test voltage according to Table 6 is multiplied
by 1,5.

Initially, not more than half the prescribed voltage is applied, then it is raised rapidly to the
full value.

No flashover or breakdown shall occur during the test.

The
are §
the o
is leq

The

Glow

Durin

and another metal foil is plaeced in contact with the external surfaces and, if necessary, m

SO ag§

15 Mechanical strength

15.1

Boxe|

Table 6 — Test voltage for electric strength test

Rated-insulation voltage Test voltage
\Y \Y
<130 1250
> 130 and = 250 2 000
> 250 and < 450 2 500
> 450 and = 750 3,000
> 750 3,500

nigh-voltage transformer used for the test is so.designed that, when the output term
hort-circuited after the output voltage has beenladjusted to the appropriate test vo
utput current is at least 200 mA. The overcurrent relay shall not trip when the output cd
s than 100 mA.

RMS value of the test voltage applied-is measured within +3 %.
discharges without a drop in voltage are disregarded.

g the test a metal foil, as\described in 14.2, is placed in contact with the inner sur

to test all the partsy

General

s and enclosures shall have adequate strength to withstand the mechanical stre

inals
fage,
rrent

faces
oved

Sses

occu

rigg during installation and normal use.

Compliance is checked by the appropriate tests of 15.2 to 15.5 as follows:

— for non-metallic boxes and enclosures intended for use in cast concrete classified according
to7.2.1.2 0r 7.2.1.3, by the test of 15.2;

— for non-metallic boxes and enclosures intended for use in cast concrete and able to
withstand 90 °C during the casting process classified according to 7.2.1.3, by the test of
15.3;

— for non-metallic boxes and enclosures classified according to:
a) 7.2.3,
b) 7.2.1.1 or 7.2.2 and also classified according to 7.5.2 or 7.5.3, by the test of 15.4;

— for non-metallic boxes and enclosures, the parts which are intended to be accessible after
the completion of the building process, by the test of 15.4;
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— for boxes and enclosures classified according to 7.1.4, by the test of 15.5.

When an enclosure is too large to fit the test apparatus shown in Annex D of
IEC 60068-2-75:19972014, or where it is impractical to use the pendulum hammer for tests at
low temperature, the tests are carried out in the same conditions as those specified in 15.2 or
15.4, but using the spring hammer according to IEC 60068-2-75 calibrated to the impact energy
corresponding to the impact required by the relevant subclause, 15.2 or 15.4.

15.2 Impact test at low temperature

The specimen shall be subjected to an impact test with a vertical hammer test apparatus (see
FIgu’U 22/\ 'JIIGUUG’ urT d ,Jad Uf UI’UOGG’ UUI’I’ U/\’JCMIC”UG’ OVUI!yU Iubbcl 49 rrrrr thlu!’\ ‘Vlhen

uncompressed and having a density of approximately 538 kg/m3.

The whole arrangement together with the specimens shall be placed in a-refrigetator frepzer,

the téemperature within being maintained for 2 h £ 15 min at:
(15 £ 2) °C for types classified according to 7.5.1;
(115 + 2) °C for types classified according to 7.5.2;

o (125t 2) °C for types classified according to 7.5.3;
-

he declared temperature of use + 2 °C for types classified according to 7.5.4.

At the end of this period, each specimen is subjected to an-impact by means of a mass ofl 1 kg
falling vertically from a height of 100 mm.

One plow is applied on the back and four equally spaced blows are applied on the side walls.

After| the test, the specimens shall show né’sdamage leading to non-compliance witH this
document.

Damage to the finish, small dents andsmall chips which do not adversely affect the protection
against electric shock or harmful ingress of water are disregarded.

Cracks passing through the“material not visible with normal or corrected vision without
magnification, surface cracks in fibre-reinforced mouldings and small indentations are
disregarded.
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Dimensions in millimetres
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Figure 22 — Apparatus for impact test at low temperature

Compression test

The
(+90

+15
oxes and enciosures are piaced in a neating caoinet ror (oU o/ mimat atemperature of
+5) °C.

The boxes and enclosures are then allowed to cool down to ambient temperature.

After

the test, the boxes and enclosures shall show neither deformation nor damage leading to

non-compliance with this document.

The boxes and enclosures are then placed between two flat hardwood plates each having a

surfa

ce area sufficient to cover the face and back of the box. The plates are then loaded without

impact with a force of (500 = 5) N for 1 min £ 5 s which is applied away from the front face of

the b

ox towards the back.
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After the test, the box and the enclosure shall show no deformation or damage leading to non-
compliance with this document or affecting its further intended use.

During these two tests, the boxes and enclosures shall be fitted according to the-manufacturer's
instructions, with the special part, if any, intended to improve the mechanical behaviour of the

boxe

s and enclosures during the casting of the concrete.

For the test, any special part shall be delivered together with the box and the enclosure.

15.4

The
appa

NOTE|

For 1
asse
freeZ

o (7
o (7
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Impact test for boxes and enclosures

specimens are checked by applying blows by means of the pendulum hammern test

ratus as described in IEC 60068-2-75 (test EHA), with an equivalent mass of 250.g.

oxes classified according to 7.5.2 or 7.5.3, this test shall be performed by placin

15 + 2) °C for types as classified according to 7.5.2;
25 + 2) °C for types as classified according to 7.5.3;

he declared temperature of use + 2 °C for types as claSsified according to 7.5.4.

e end of this period the specimens are removed from the—refrigerator freeze
diately submitted to the impact test.

imens classified according to 7.2.1.1 intended to be flush-mounted in normal us¢
se-mounted for the purpose of the teSt,” so that the rear surface of the specim
5sible as shown in Figure 23.

specimens are mounted on a mounting block made from an 8 mm thick, 175 mm x 17
pbod sheet which is secured, at-its top and bottom edges by a rigid bracket. Inlet/d
ings without knock-outs are-left open. Where inlet/outlet openings are provided with k
one is opened.

imens classified deeording to 7.2.3 are mounted in accordance with the-manufacty

mounting Support as shown in Figure 23 shall be designed to allow the specimen
d horizontally and turned about an axis perpendicular to the surface of the plywood s

y the

mbly including the specimen and the mounting block to which it is attached in a-refriggrator
er, the temperature within being maintained for 2 h £ 15 min at thé\following tempergture:

and

b are
en s

b mm
butlet
nock-

o be
heet.
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Key
1  bok

2 mgunting plate

Figure 23 — Mounting block for flush-type boxes and-enclosures
in order to apply blows on the rear surface

The dlesign of the mounting support shall be such that

— the mounting support has a mass of (10 + 1) kg andys mounted on a rigid frame;

— the specimen can be mounted so that the point of impact lies in the vertical plane thnough
the axis of the pivot;

— the plywood sheet can be turned about a Vertical axis.
Partd are submitted to an impact energyland a specified number of blows dependent op the
distapce of the accessible surface of the“specimen from the surface of the plywood sheet Wwhen

mounted as specified in this Subclause 15.4. Distances A, B, C, D, E, F and G are defin¢d as
indicated in Table 7.

Table 7 - Determination of parts A, B, C,DE, F and G

Part to be tested Distance (d) from the surface Parts
of the plywood sheet
mm

Fronf surfaces of\Covers and cover-plates of enclosures which are Not applicable A

intenided to be\accessible after installation, and

Rear surfaces of boxes and enclosures classified according to

7.5.40(7.573

Partsof boxes andenciosures (Mtended to be accessibie after O=0< 1O

installation and classified according to 7.2.1 semi-flush, 7.2.2 semi-

flush or 7.2.3, with the exception of front surfaces already tested as 15<d<25 C

parts A 25 < d <50 D
50 <d <100 E
100 = d <200 F

200 = d G

The striking element shall fall from a height which is specified in Table 8.
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Table 8 — Height of fall for impact test

2024

Height of fall impact energy Parts of enclosures to
be subjected to the
impact

mm J

80 0,2 A
120 0,3 B
160 0,4 C
200 0,5 D
240 0,6 E
320 0,8 F
400 1,0 G

T ‘ .  fallis 1 %

The height of fall is the vertical distance between the position of the~xchecking point, whep the
pendulum is released, and the position of that point at the moment of impact. The chegking
point| is marked on the surface of the striking element where.the line through the point of
intersection of the axis of the steel tube of the pendulum and,thé/striking element, perpendicular
to the place through both axes, meets the surface.

NOTE] Theoretically—thecentre—of gravity of the strikingelementghouldbethe checkingpoint—As-the centre—of
gravity-in e

The $pecimens are subjected to blows, which are“evenly distributed over the specimen.

The following blows are applied:

— fqr each part A (as far as applicable), five blows as follows:

— fqr parts B (as\far as applicable), C, D, E, F and G, four blows (see Figure 24) as follo

one blow in the centre;

then, after the specimen“has been moved horizontally, one on each of the two
favourable points between the centre and the edges;

and then, after the specimen has been turned 90° £ 2° about its axis perpendicu
the plywood, one on each of two similar points;

one blow is applied on the side of the specimen on which the blow can be applied
the plywood sheet has been turned 60° + 2° about a vertical axis;

one’blow is applied on the opposite side on which the blow can be applied afte

least
ar to

WS

after

r the

plywood sheet has been turned 60° + 2° about a vertical axis in the opposite direc

jon;

after the specimen is turned 90° + 2° about its axis perpendicular to the plywood, one
blow is applied on one of the sides of the specimen on which the blow can be applied

after the plywood sheet has been turned 60° £ 2° about a vertical axis;

one blow is applied on the opposite side of the specimen on which the blow can be
applied after the plywood sheet has been turned 60° + 2° about a vertical axis in the

opposite direction.

The blows shall not be applied to

— knock-outs or to an area within 10 mm of them,

- 0

ther parts not necessary to achieve the declared IP of the enclosure,

— accessories and equipment complying with the other relevant standards,

— fixing means recessed below the surface that are not subject to impacts in normal use.
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If inlet openings are provided, the specimen is so mounted that the two lines of blows are as
nearly as possible equidistant from these openings.

After the test, the specimens shall show no damage leading to non-compliance with this
document.

There shall be no cracks passing through the material which are visible to normal or corrected
vision without magnification. Surface cracks in fibre-reinforced mouldings and small
indentations are ignored.
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Key
1 mqunting support
2 piyot
3 sppcimen
Application of the blows
Skgtch Total number of blows Points of application Parts to be tested
One at the centre Front surfaces and rear surfaces of
a) 3 One between O and P* boxes or enclosures classified
One between O and Q* according to 7.2.1.1
b 9 One between O and R*
) One between O and S*
) One on the surface T* Accessible parts of boxes or
c) One on the surface U* enclosures intended to be surface
o th . v mounted in normal use except front
ne on the surtace surfaces and rear surfaces of boxes or
d) 2 One on the surface Z* enclosures classified according to

7.2.1.1

*

The blow is applied to the most unfavourable point.

Figure 24 — Sequence of blows for parts A, B, C, D, E, F and G
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15.5 Compression test for enclosures made of natural or synthetic rubber or a mixture

of both

Boxes and enclosures classified according to 7.1.4 shall withstand a load which can be
expected in normal use.

Compliance is checked by the following test:

The enclosure shall be mounted according to the instructions of the manufacturer in a horizontal
position in or on a sheet of plywood. Then, the cover of the enclosure and special parts, if any,
are loaded as follows (see Figure 25).

a) T
fa
7
d
n
7
p
ré
b) A
o
c

-~

The
encld

After
this

he cover is loaded with a force of 50 N, applied gradually on an area of 1 cm?-3g
reseeable point of maximum deflection of the cover.

he enclosure shall support the test load for 1 min without deflecting more than 3 mm
pflection is to be measured when the force reaches the specified value,)éxcluding
fluence resulting from the deflection of the plywood and gasket compression.

he permanent deformation at any point on the cover, excluding\the deflection o
ywood and gasket compression, shall not exceed 1 mm, measured 1 h after the Ig
bmoved.

pressure of 50 N/cm? is gradually applied (up to a maximbum force of 1 000 N) by m
f a sheet of plywood with a thickness of (9 £ 1) mm, in, contact with the whole area d
bver.

enclosure shall support the test load for 1 mini_and there shall be no damage t
sure.

the test, the boxes or enclosures shall show no damage leading to non-compliancg
ocument.

2/—.

t the

The
any

f the
ad is

eans
f the

b the

with

IEC

Key

1 test force

a b O N

cylinder
plywood panel
boxes made of natural or synthetic rubber or a mixture of both

support

a) For test a (flush-mounted enclosures)
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b) For test a (surface-mounted/enclosures)
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1 tegt force
wdight

solid surface
boxes made of natural or synthetic rubber or a mixture of both

plywood (9 = 1) mm thick

o 0 A W N

support

c) For test b (flush-mounted enclosures)
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ight

id surface

kes made of natural or synthetic rubber or a mixture of both

wood (9 + 1) mm thick

In order to achieve the specified conditions within the cabinet, it-m&y ¢an be necessary to ensure co
tion of the air within and, in general, to use a cabinet which is thermally insulated.

d) For test b (surface-mounted/enclosures)

Figure 25 — Test devices for load compression test for enclosures
made of natural or synthetic rubber or a mixture of both

Test for boxes and enclosures declaréd with IK code

hstant

When boxes or enclosures are declared with an IK code according to IEC 62262, they are t¢sted

acco

16 H

16.1

Parts
earth
acco
in po

The

ding to Annex B of this document;

Resistance to heat

Parts of insulating material necessary to retain current-carrying parts

of insulating ;material necessary to retain current-carrying parts and/or parts o
ing circuit in pesition are subjected to a ball-pressure test by means of the appa
rding to IEC 60695-10-2 except that insulating parts necessary to retain earthing term
sition shallbe tested as specified in 16.2.

est is)made on one specimen.

f the
ratus
inals

In ca

se of doubt, the test shall be repeated on two further specimens.

When it is not possible to carry out the test on the specimen, the test should be carried out on
a piece at least 2 mm thick which is cut from the specimen. If this is not possible, no more than
four layers, each cut from the same specimen, may be used, in which case the total thickness
of the layers should be not less than 2,5 mm.

The part under test shall be placed on a steel plate at least 3 mm thick and in direct contact
with it.

The surface of the part to be tested is placed in the horizontal position and a steel ball of 5 mm
diameter is pressed against the surface with a force of (20 + 0,5) N.
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The test is made in a heating cabinet at a temperature of (+125 + 2) °C. After (60 +8) min, the

ball is removed from the specimen, and the specimen is then cooled down within 10 s to
approximately room temperature by immersion in cold water.

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.

16.2 Parts of insulating material not necessary to retain current-carrying parts

Parts of insulating material not necessary to retain current-carrying parts and/or parts of the
earthing circuit in position, even though they are in contact with them, except for parts made of
natumator—syrmthetic Tubber or —a Tmixtare of both—aresubjectedto—a battpressure—tgst in
accoldance with 16.1, but the test is carried out at a temperature of (+70 = 2) °C.

Partd of insulating material of flush-mounted enclosures classified according tox7.2.1.8 are
subjgcted to the test described in 16.1 but at a temperature of (+90 + 2) °C.

If thel test cannot be carried out on a complete enclosure, a suitable part-may be cut from|it for
the purpose of the test.

-

16.3 | Boxes and enclosures of insulating materials classified according to 7.2.2.2 g
7.2.23

16.3/1 Mechanical strength

Boxejs and enclosures of insulating material(s) classified according to 7.2.2.2 or 7.2.2.3|shall
have|adequate mechanical strength at high temperature.

Compliance is checked by the following test.

A specimen of a box of each type and;size involved, each having at least two threaded or
unthfeaded holes shall be tested.

A rigld crossbar (Figure 26) shallbe secured across the face of each box with the size and type
of sgrews normally provided_ by-the box or wiring device manufacturer. The screws shall be
secufted in the threaded or unthreaded holes located at the face of the box by applying a terque
accofding to the relevanticolumn of Table 4.

A total force of 180)N, including the force exerted by the crossbar and any assodjated
suspension means)-shall be applied to the face of the box.

The boxes and enclosures shall be mounted, with the open face downward, in an air-circulating
oven|for 24°h at the following temperatures:

— (--

— (+105 = 2) °C for boxes and enclosures classified according to 7.2.2.3.

The box shall be supported at its open face by a flat plate that does not obstruct the test load
support bracket.

After the oven ageing, the assembly shall be allowed to cool down to approximately ambient
temperature in the oven, with the power switched off and the door opened.

The screws securing the crossbar to the box shall not have pulled out more than 6,3 mm. The
screws shall be able to be removed by a screwdriver using a torque not exceeding 2,3 Nm.
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Dimensions in millimetres
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16.3.2 Parts of insulating material necessary to retain-parts of the earthing circuit

Parts
subjs

become loose or detached from the specimen.
Compliance is checked by the following tests:

The flest shall be conducted on one specimen in the condition as delivered and on one speg

after
room

The
end U
wheri

Fort

With
direc

A
Y

N_l | A
(5] -4
A |
: |
I
-
I IEC

align with the holes located at the face of the box.

1Y

Figure 26 — Rigid crossbar

of insulating material necessary to retain the/earthing strap described in 11.2 shg
cted to a pull test before and after ageing. ‘After each test, the earthing strap sha

it has been conditioned in anl'air-circulating oven for 168 h at 90 °C and then cool
temperature.

est strap shown in Figure 5 shall be attached to the earthing strap by placing the s
nder the earthing tefminal screw. The threads of the earthing terminal shall not be str
the torque shown)in the relevant column of Table 4 is applied.

bsting of thevconditioned sample the test strap shall be attached prior to the conditio

the specimen secured, a force of 45 N shall be applied to the test strap for 5 min i
fion'‘perpendicular to the open face of the specimen.

Il be
| not

imen

ed to

otted
oped

ning.

n the

The force shall be gradually applied in one smooth and continuous movement. If a tensile
machine is used, a jaw separation speed of 10 mm/min shall be applied.

17 Creepage distances, clearances and distances through sealing compound

See-therelevantpartof 21-t0- 24 of the IEC 60670 -series-

This Clause 17 is only applicable in the relevant part of the IEC 60670 series, i.e., IEC 60670-21
to IEC 60670-24.
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18 Resistance of insulating material to abnormal heat and fire

Parts of insulating material which might be exposed to thermal stresses due to electric effects,
the deterioration of which might impair safety, shall not be unduly affected by abnormal heat
and by fire.

Compliance is checked by means of the glow-wire test performed according to Clause 4 to
Clause 10 of IEC 60695-2-11:20002021, under the following conditions.

— By the test made at 850 °C:

the earthing circuit in position (with the exception of parts of insulating material-ne
to retain the earth terminal in position in a box), and

o| for parts of insulating material of boxes and enclosures classified according to 1.2.2,
with the exception of parts protruding from the wall and internal parts_(&\g. separgtors)

not necessary to retain current carrying parts in position.
— Bl the test made at 650 °C:

o| for parts of insulating material not necessary to retain current-Carrying parts in pogition
(even though they are in contact with them), and

o| for parts of insulating material retaining earthing terminalin position;

o| for parts of insulating material of boxes and enclosures classified according to {.2.2,
protruding from the wall and internal parts (e.g., sS€parators) not necessary to fetain
current carrying parts in position.

A cufrent-carrying part or a part of the earthing gircuit retained by a mechanical meaps is
cons|dered to be retained in position. The use*of grease or the like is not considered {o be
mechanical means.

Extennal conductors cannot be considered*as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating material is necessary to retain cufrent-
carryng parts and parts of the-earthing circuit in position, the device is examined without
condpctors while held in positiofis with the insulating material in question removed.

If thel tests specified haveto be made at more than one place on the same specimen, care|shall
be taken to ensure that)any deterioration caused by previous tests does not affect the result of
the tgst to be made.

Small parts, where each surface lies completely within a circle 15 mm in diameter, or where
any part ofithe surface lies outside a 15 mm diameter circle and where it is not possible tg fit a
circlg 8,mm in diameter on any of the surfaces, are not subjected to the test of this Clause 18
(see [Figure 27 for a diagrammatic representation).

When checking a surface, projections on the surfaces and holes which are not greater than
2 mm on the largest dimension are disregarded.

The tests are not made on parts of ceramic material.

The glow-wire test is applied to ensure that an electrically heated test wire under defined test
conditions does not cause ignition of insulating parts or to ensure that a part of insulating
material, which can be ignited by the heated test wire under defined conditions, has a limited
time to burn without spreading fire by flame or burning parts or droplets falling down from the
tested parts onto the pinewood board covered with a tissue paper.

If possible, the specimen should be a complete box or enclosure.
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If the test cannot be made on a complete box or enclosure, a suitable part of it may be cut out
for the purpose of the test.

The test is made on one specimen.
In case of doubt, the test shall be repeated on two further specimens.
The test is made by applying the glow wire once for (30 = 1) s.

The specimen shall be positioned during the test in the most unfavourable position of its
intenpeaUse (witri trie suriace tested Irh a vertical POosSItior).

The {ip of the glow wire shall be applied to the specified surface of the specimen<taking into
accolnt the conditions of the intended use under which a heated or glowing elemeht may ¢ome
into ¢ontact with the specimen.

The $pecimen is regarded as having passed the glow-wire test if:

— there is no visible flame and no sustained glowing, or if

— flames and glowing at the specimen extinguish within 30 s-after the removal of the|glow
wire.

Therg shall be no ignition of the tissue paper or scorching of‘'the board.

Dimensions in millimetres

} .
I Y AN ____|- _ Specimen

IEC

a) To be tested
215

- -
- L

|
P

S
\\;_//
28

<
P

—-— Specimen

IEC

b) No test is required

Figure 27 — Diagrammatic representation
of the glow-wire test

19 Resistance to tracking

For boxes and enclosures with protection degree higher than IPXO0, all parts of the insulating
material retaining live parts in position shall be made of a material resistant to tracking.
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For materials other than ceramic and where the creepage distances are less than twice the
values specified in Clause 17, compliance is checked by the test of IEC 60112 on three
specimens.

A flat surface of the part to be tested, if possible, at least 15 mm x 15 mm and at least 3 mm

thick,

is placed in the horizontal position.

The material under test shall pass a proof-tracking index of 175 using test solution A with a time
interval between drops of (30 = 5) s.

No fi

allen.

Alter
than

20 F

Ferrd

natively, the CTI value for the material may be used. The CTI value shall notvbe
175.

Resistance to corrosion

us parts of boxes and enclosures shall be adequately protected(against rusting.

The fest can be made on representative parts of the box or enclosure.

Com

All g
(10 4

at a

With
contd

After|
(100

NOTE!
Cut 6

21 E

Prod

bliance is checked by the following test.

rease is removed from the parts to be tested by’ immersion in a degreasing agef
1) min.

The Tarts are then immersed for (10 £ 1) min-inYa 10 % solution of ammonium chloride in

emperature of (20 = 5) °C.

but drying, but after shaking off ahy drops, the parts are placed for (10 £ 1) min in &
ining air saturated with moisture to a level of 91 % to 95 % at a temperature of (20 £ §

the parts have been dried for (10 £ 1) min in a heating cabinet at a temperatuy
+ 5) °C, their surface shall show no sign of rust.

Traces of rust'on cut edges and any yellowish film removable by rubbing are ign
dges also in¢lude punched holes and thread surfaces of tapped holes.

Flectromagnetic compatibility (EMC)

less

it for

water

re of

bred.

pets/covered by this document are, in normal use, passive in respect to electromagnetic

influences (emission and immunity).

Therefore, no tests are necessary.
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Annex A
(informative)

Examples of enclosures and parts thereof

Figure A.1 shows examples of enclosures and parts thereof.

4 5 3 - 1 5 2 1 5 2
) 7 e
e - N | NN |
[ IEC o IEQ IEE
a) Backplate and cover b) Box and cover-plate c) Box and cover-plate
(only surface-type) (surface-type) (flush-type)

Key

1 bok

2 coyer-plate

3 coper

4 bapkplate

5 acfessory

Figure A.1 = Examples of enclosures and parts thereof
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Annex B
(normative)

Test for boxes and enclosures declared with IK code

Boxes and enclosures declared with an IK code shall comply with the test and requirements of
this Annex B.

Compliance is checked by the following test.

Sped
desc

related to the protection code as stated in IEC 62262:2002/AMD1:2021, Table 1.

The 1§

The box or enclosure shall be installed on a rigid support of sufficient d(%nsmn and arra

asin

The 1

Threg blows shall be applied on each surface accessible iréormal use.

After|
have

Rempvable covers shall still be removable aqg@é/nsta//able, lids or doors shall still be ope

and (

Dam
agair

Crac
magi
disre

imens shall be tested according to IEC 62262 by means of a test hammer a
ribed in IEC 60068-2-75, suitable for the dimension of the enclosure, using imp

| | P
est is performed on a new set of specimens. (1/
normal use. ©

Q

est shall be carried out under the conditions indicated inég)of this document.
A\

the test, visual inspection shall verify that the@glf/ed IP code and dielectric prop4
been maintained. 0\\

b

losable. $

)
hge to the finish, small dents and%\nal/ chips which do not adversely affect the proté

st electric shock or harmful /mé%ss of water are disregarded.

ks passing through t/g(}?nater/al not visible with normal or corrected vision wi
ification, surface cracks in fibre-reinforced mouldings and small indentationg
parded.

@.
Q~
O
3

ratus

mergy

nged

briies

hable

ction

thout
are

NS
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8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR

HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 1: General requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
coloperation on all questions concerning standardization in the electrical and electronic fields| o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG, Publication(s)").

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with

may participate in this preparatory work. International, governmental and non-goveramental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with théAnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.

aising
on for
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bm all
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bf IEC
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) and
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of (a)
hts in
which
resent
h. IEC

IEC 60670-1 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches, of
IEC technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

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

a) the classifications, markings and tests of boxes and enclosures for use and installation in

ambient temperature below normal use are modified;

b) the test for the durability of markings is modified;

c) atestis added for fixing screws protected by caps;
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d) a normative annex is added to specify the tests applied to boxes and enclosures declared
with an IK code;

e) requirements for the resistance to abnormal heat and fire of internal parts not necessary to
retain current carrying parts are specified.

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

Draft Report on voting

23B/1533/FDIS 23B/1551/RVD

Full ipformation on the voling for ifs approval can be found in the report on voling indicafed in

the 4
The |
This

acco
at w

bove table.
anguage used for the development of this International Standard is English:

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IECSupplement, available
vw.iec.ch/members_experts/refdocs. The main document types developed by IECQ are

pures

descfibed in greater detail at www.iec.ch/publications.

In this publication the following print types are used:

e rgquirements proper: in roman type.

e t@st specifications: in italic type.

e nptes: in smaller roman type.

A list|of all parts in the IEC 60670 series, published under the general title Boxes and enclos

for electrical accessories for household and<similar fixed installations, can be found on the IEC
websgite.

The ¢gommittee has decided that the-contents of this document will remain unchanged untjl the

stabi
spec

—

€

o W

e Ig

ity date indicated on the |IEC“~website under webstore.iec.ch in the data related t
fic document. At this date,(the document will be

confirmed,

ithdrawn, or

vised.

b the
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BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR

HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 1: General requirements

1 Scope

"box
1 00(
eithe

Boxe
temp
exce

Othe
boxe

This
the s

A bo
for th
objed

This
Anneg

This
IEC ¢

This

Y

U

- b
tr
n

This(t)art of IEC 60670 applies to boxes, enclosures and parts of enclosures (hereafter\c

" and "enclosures") for electrical accessories with a rated voltage not éxce
V AC and 1500 V DC intended for household or similar fixed electrical ,installa
I indoors or outdoors.

s and enclosures complying with this document are suitable for -use at am
eratures not normally exceeding +40 °C, but their average over a périod of 24 h doe
ed +35 °C, with a lower limit of the ambient air temperature of -5,2C.

( temperatures outside the above range can apply according to the classification g
5 and the enclosures.

document is intended to apply to boxes and enclasures for electrical accessories
cope of IEC technical committee 23.

or an enclosure which is an integral part ofcanyelectrical accessory and provides prote
at accessory against external influences (for example mechanical impact, ingress of
ts or water, etc.) is covered by the relevant standard for such an accessory.

document gives test requirements.for boxes and enclosures declared with IK code
x B (normative).

document also applies to\types of boxes and enclosures as modified in IEC 6067

0670-22, IEC 60670-28,/and IEC 60670-24.
document does notapply to:
biling roses;

minaire supporting couplers;

bxes,«enclosures and parts of enclosures specifically designed to be used for
unking and ducting systems complying with IEC 61084 and which are not intended

alled
ding
ions,

bient
S not

f the

vithin

ction
solid

see

D-21,

cable
o be

stalled outside of these systems.

2 Normative references

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

IEC 60068-2-75:2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices

of so

lid insulating materials
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IEC 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment

IEC 60423:2007, Conduit systems for cable management — Outside diameters of conduits for
electrical installations and threads for conduits and fittings

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

|EC 60605211 :')n')1, Eire hazard faofing Part 2.11: f‘lnun/ing/hnf wire bhasad tost mnfhnds —
Glowwire flammability test method for end-products

IEC 60695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal heat — Ball press$ure test
IEC 60981:2019, Extra-heavy duty rigid steel conduits
IEC 61032:1997, Protection of persons and equipment by enclosures,~'\Probes for verificgtion

IEC 61140:2016, Protection against electric shock — Common- aspects for installation and
equigment

IEC 62262:2002, Degrees of protection provided by enclosures for electrical equipment against
extennal mechanical impacts (IK code)
IEC 62262:2002/AMD1:2021

ISO/IEC Guide 51, Safety aspects — Guidelines, for their inclusion in standards

3 Terms and definitions
For the purposes of this documentythe following terms and definitions apply.

ISO jand IEC maintain terminology databases for use in standardization at the follgwing
addresses:

o |EC Electropedia:@vailable at https://www.electropedia.org/

e 130 Online browsing platform: available at https://www.iso.org/obp

live parts from any accessible direction

Note 1 to entry: See Annex A.

3.2

box

part of an enclosure provided with means for fixing a cover, cover-plate, accessory, etc., and
intended to receive accessories (such as socket-outlets, switches, etc.)

Note 1 to entry: The accessory can be entirely or partly inside the enclosure.
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3.3

box extension

part of an enclosure which is intended to extend a box for the purpose of either increasing the
internal volume of the box or enclosure or to adjust for mounting the box flush or semi-flush
with the finished surface of a wall or the like

3.4

backplate

part of a surface mounting enclosure provided with means for fixing a cover, cover-plate,
accessory (such as socket-outlets, switches, etc)

3.5
lid
covzlr

cover-plate
part pf an enclosure, not integral with or part of an accessory, which may. either retajn an
accegsory in position or enclose it

3.6
raisgd cover
covef intended for mounting directly onto a box to provide for thelattachment of accessfories
and fo increase the internal volume of the enclosure

Note 1 to entry: The centre portion of the cover is raised to accommodate a specific wall or ceiling thicknegs and
to perfit the mounting of the accessory on it, flush with the surface ©f the wall or ceiling.

3.7
exposed conductive part
condpctive part of electrical equipment, which_can be touched, and which is not normally live,
but which can become live when basic insulation fails

3.8
surfgce mounting enclosure

surfgce mounting box

box gr enclosure which is intended for mounting on a surface

Note 1 to entry: See Annex A.

3.9
flush-mounting box

flush-mounting.enclosure

box gr enclosute-which is intended for mounting flush with the surface

Note 1 to entry. See Annex A.

3.10
semi-flush mounting box

semi-flush mounting enclosure

box or enclosure which is intended to fit within a mounting surface and partially projects from
the mounting surface

3.11

cable gland

device designed to permit the entry of a cable, flexible cable or insulated conductor into an
enclosure, and which provides sealing and retention and eventually may also provide other
functions such as earthing, bonding, insulation, cable guarding, strain relief or a combination of
these
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3.12

seal

material used to fill up the space between the inside of a gland and the cable passing through,
usually compressed by the gland and thereby forming a joint

3.13

gasket

material introduced between mating surfaces of an enclosure which when under compression
forms a joint

3.14

grommet
compgonent used to support and protect the cable or conduit at the point of entry; itsmay| also
prevent the ingress of moisture or contaminants

Note {1 to entry: See Figure 1.

[SOURCE: IEC 60050-581:2008, 581-27-19, modified — The words "part.of"; "or an accesgory"
and |wires or" have been omitted from the definition and "or conduit“’added; Note 1 to entry
addef.]

IEC

Key

=N

bok
enfry membrane

englasure

proteclive membrane

grommet

o b~ W N

electrical accessory

Figure 1 — Examples of membranes and grommets

3.15

entry membrane

component or an integral part of an enclosure used to protect the cable which may be used to
support the cable or conduit at the point of entry

Note 1 to entry: An entry membrane may also prevent the ingress of moisture or contaminants and may be part of
a grommet (see Figure 1).
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3.16

protective membrane
component or an integral part of an enclosure that is not intended to be penetrated in normal
use and is intended to provide protection against ingress of water or solid objects and/or to
allow the operation of an accessory

Note 1

3.17

to entry: See Figure 1.

composite material
combination of metal and insulating material

3.18
spou
hub
open

3.19

cablé¢ retention

abilit

3.20

cableé anchorage

abilit

3.21
blan
comy

3.22
Un

rated
volta

[SOU
thed
with

4 (

Boxe]
perfg
in IS

t

entry of a box permitting the insertion and containment of a conduit

y to limit the displacement of a fitted cable against pull forces

y to limit the displacement of a fitted flexible cable against pull and push forces and tor
King-plug
onent used to close an open inlet or an opgnyknock-out
voltage
pe assigned by the manufacturer for a specific operating condition of the box or enclq

RCE: IEC 60050-442:1998,442-01-03, modified — The symbol has been added as a
bmain "(of accessories)"™has been deleted; in the definition, "accessory" has been rep
box or enclosure" ]

5eneral requirements

s and-enclosures shall be so designed and constructed that, in normal use,

DAEC Guide 51.

ques

sure

term,
aced

their

rmance is reliable, and safety is achieved by reducing risk to a tolerable level, as deffined

Compliance is checked by meeting all the relevant requirements and tests specified.

5 General remarks on tests

5.1

Test conditions and number of samples

Tests according to this document are type tests.

Unless otherwise specified in this document, boxes and enclosures are tested as delivered.

Acce

ssories complying with other standards are not tested again.
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Tests on boxes and enclosures of insulating material shall be performed after a preconditioning
period of at least 48 h at ambient temperature between +15 °C and +35 °C and relative air
humidity between 45 % and 85 %.

NOTE

For some materials a longer preconditioning period can be requested by the manufacturer.

Unless otherwise specified, the tests are carried out in the order of the clauses, at an ambient
temperature between +15 °C and +35 °C on a set of three specimens.

It is recommended that the tests are carried out at an ambient temperature of (20 £ 5) °C.

5.2

The
the a

If on
that

Compliance general requirement

Epecimens are submitted to all the relevant tests and the requirements are satisfied
pplicable tests are deemed to have been passed.

b of the specimens does not satisfy a test due to an assembly or a manufacturing
est and any preceding ones which may have influenced the results-of the test sh4

repemted and also the tests which follow shall be carried out in the'\required sequeng

anot

NOTE|
which
set of
the s

In thi

This
Stan

er full set of specimens, all of which shall comply with the requitements.

When submitting the first set of specimens, the applicant can also,submit the additional set of sped

can be necessary, if one specimen fails. The testing station will then, without further request, test the add

specimens and will only reject if a further failure occurs. If the additional set of specimens is not submi
e time, the failure of one specimen will entail rejection.

Ratings

jards: IEC 60670-21, or IEC 6067022, or IEC 60670-23, or IEC 60670-24.

s document the term "instructions" is understood te mean manufacturer's instruction$

if all

fault,
Il be
e on

imens
itional
ted at

D .

Clause 6 is only applicable for the* purposes of the following relevant Internafional
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7 Classification
Boxes and enclosures are classified according to Table 1.

Table 1 — Classification of boxes and enclosures

Classification criteria

7.1 The nature of their material 7.1.1 Insulating

7.1.2 Metallic

713 (‘r\mlnnv:ifn

7.1.4 Natural or synthetic rubber
or a mixture of both

7.2 |The type of installation 7.2.1 Flush, semi-flush in solid 7.2.1.1 Not suitable\for
walls, ceilings or floors installation into cencrete

7.2.1.2 Suitablefor installation
into concrete with a maximum
temperature during the casting
process of +60 °C

7.2.0.3 Suitable for installation
into-concrete with a maximum
temperature during the casting
process of +90 °C

7.2.2 Flush or semi-flush in hollow | 7.2.2.1 Class Ha
walls, hollow ceilings, hollow. floors
or furniture

7.2.2.2 Class Hb for walls

7.2.2.3 Class Hb for ceilings

7.2.3 Surface(mounting on walls,
ceilings, floars“or furniture

7.3 |The type(s) of inlets @ 7.3.1 With inlets for sheathed
cables-for fixed installations

7.3:2° With inlets for flexible cables

7:3.3 With inlets for plain or
corrugated conduits

7.3.4 With inlets for threaded
conduits

7.3.5 With inlets for other types of
conductors/cables or conduits

7.3.6  With spouts (hubs)

7.3.7 Without inlets. Inlet openings
will be made during installation

7.4 |The,clamping means 7.4.1 With cable retention

7.4.2 With cable anchorage

7.4.3 With clamping means for
flexible conduit

7.4.4 Without clamping means
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Classification criteria

7.5 The minimum temperature 751 -5°C
during installation and use.

7.5.2 -15°C
7.5.3 -25°C
7.5.4

—-25 °C during installation,

-25 °C to —-40 °C during use, as
declared.

7.6 [The degree of proteciion against access 10 hazardous parts and against harmiul efiects due to the ngr
of sqdlid foreign objects according to IEC 60529

£SS

7.7 |The degree of protection against harmful effects due to the ingress of water according to IEC 60529

7.8 |The degree of protection of 7.8.1 1P2X
the gart mounted inside the hollow
wallg of the boxes classified 7.8.2 >1P2X

accofding to 7.2.2.1

7.9 |The provision for fixing 7.9.1 Boxes supplied with screws
accefsories to boxes

7.9.2 Boxes intended to receive
screws

7.9.3 Boxes intended to receive
claws

7.9.4 Boxes intended to receive
other means

a

Hoxes and enclosures may have more than one type of inlet.

Owing to installation rules, boxes class Hb for walls and class Hb for ceilings have some specific addit]
requlrements and are tested according to 11.2, 12.13,~16.3.

onal

NOTE In the following countries only class Ha bdxes and enclosures are used: BE, BR, CH, DE, FR, IT, JP} NL,
NO, PT, SE, UK.

8 Marking

8.1 | General

Boxejs and enclosures shall be marked with

a) the name, frade mark or identification mark of the manufacturer or the responsible vendor.

In addition, enclosures shall be marked with:

b) the\first characteristic numeral for the degree of protection against access to hazandous

c)

d)

parts and against harmful effects due to ingress of solid foreign objects, if declared to be

higher than 4, in which case the second characteristic numeral shall also be marked;

the second characteristic numeral for the degree of protection against harmful effects due
to ingress of water, if declared to be higher than 2, in which case the first characteristic

numeral shall also be marked;

IPXX

the following marking A AA (IEC 60417-6345:2015-07) on the cover of flush enclosures

intended to be mounted on rough surfaces and where the IP is dependent on the su
(see Figure 20);

rface
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The IP code, if applicable, shall be marked on the outside of the enclosure so as to be easily
discernible when the enclosure is mounted and wired as for normal use.

e) the type reference, which may be a catalogue number;

NOTE 1 In the following country the marking of the type reference is not used: UK.

f) for boxes and enclosures classified as in 7.2.2.2 and 7.2.2.3, the minimum internal volume
in cm3 as determined by the test in 12.16. The internal volume shall be marked on the inside
of the box or enclosure. The marking on a box or enclosure shall be such that the value can
be read after installation of the box in the normal manner but before the installation of the
wiring devices and wiring.

The following information shall be marked on the boxes and enclosures or provided by the
manufacturer on the smallest package unit or in the instructions which are not requjred fo be
provided with the product:

g) +P0 °C for boxes and enclosures classified according to 7.2.1.3;

h) the necessary information concerning the openings which can be made.during installation
in the case of boxes and enclosures classified according to 7.3.7;

i) symbol IEC 60417-6292:2015-11 for boxes and enclosures classified accordipg to

5.2,7.5.3and 7.5.4.

7

The symbol shall indicate the declared minimum temperature of installation and usle for
bpxes and enclosures classified according to 74532 or 7.5.3 or the declared minjmum
tgmperature of use for boxes and enclosures classified according to 7.5.4.

Fpr products according to 7.5.4 the instructions shall specify that the products are for
installation down to —25 °C and for use down' to the temperature value as declared by the
nmlanufacturer. The declared value shall be a multiple of 5 °C.

j) the symbol Ha for boxes classified-according to 7.2.2.1 and the symbol Hb for Hoxes
classified according to 7.2.2.2 and %2.2.3.

NPTE 2 In the following country, symbol for boxes classified according to 7.2.2.1 is not used: JP

k)

K code, if declared.

Unless self-evident, further information for the correct use of the enclosure shall be given in the
instryictions which are net'required to be provided with the product.

In special cases, in order to achieve a higher degree of protection by the use of special parts,
instructions should be provided and should indicate the higher degree of protection. In slich a
case| the marking covers the initial degree of protection.

8.2 | Durability of the marking on the boxes and enclosures

Marking shall be easily legible, durable and indelible.

Laser marking directly on the product and marking made by moulding, pressing or engraving
are not subjected to this test.

Compliance is checked by inspection, using normal or corrected vision, without additional
magnification and, if necessary, by the following test.

The test is done by rubbing the marking for 15 s with a piece of cotton cloth soaked with water
and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical Abstracts
Service Registry Number, CAS RN, 110-54-3).

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a variety
of chemical suppliers as a high-pressure liquid chromatography (HPLC) solvent.
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When using the liquid specified for the test, precautions as stated in the relative material safety
datasheet provided by the chemical supplier shall be taken to safeguard the laboratory
technicians.

The marking surface to be tested shall be dried after the test with water.

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (6 + 1) N at a rate of about one cycle per second (a cycle comprising a forward and
backward movement along the length of the marking). For markings longer than 20 mm, rubbing
can be limited to a part of the marking, over a path of at least 20 mm length.

The pompression force is applied by means of a test piston which is wrapped with \cptton
comprising cotton wool covered by a piece of cotton medical gauze.

The lest piston shall have the dimensions specified in Figure 2 and shall be made of an elastic
matefial which is inert against the test liquids and has a Shore-A hardné$s of 47 + § (for
exaniple synthetic rubber).

C

A /
4 %
~ e Bl e --ﬁ--— —_
4
\ /|
| AN
IEC
Dimensions
mm
° A B C
Dimensions 20 20 2
Tolerance +2, -0 +0,5 +1, -0

Figure 2 — Test piston dimensions

Whep it is not possible to carry out the test on the specimens due to the shape/size df the
produict or the marking is not accessible with the test piston:

— a|suitable-piece having the same characteristics as the product can be submitted to the test

or

— another test piston with a different shape can be used on the condition that radius B is kept.
9 Dimensions
Boxes and enclosures shall comply with the appropriate standard sheets, if any.

Compliance is checked by inspection and measurement.
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10 Protection against electric shock

Boxes and enclosures shall be so designed that, when they are assembled, equipped and
installed as for normal use in accordance with the instructions, live parts are not accessible.

Where enclosures are supplied without a cover, cover-plate or an accessory they are tested
with the appropriate parts fitted according to the information given in the instructions.

Compliance is checked by inspection and in case of doubt by the following test.

Encl¢sures shall be tested with tesSt probe 171 according to IEC 67032 applied for T min, With a
forcel of 20 N, and the test probe shall not penetrate into the internal volume of the enclosure,
as shown in Figure 3.

Dimensions in millimetres

212

|

IEC
Figure 3 — Demonstration of the non-penetration of the internal volume

In addition, all enclosures according to #1.1, 7.1.3 and 7.1.4 with parts made of thermoplastic
or elastomeric material shall be placed in a heating cabinet at + (35 % 2) °C for 4 H and
immediately afterwards be subjectedfor 1 min to a force applied through the tip of test prohe 11
of IECC 61032.

The probe is applied to all places where yielding of insulating material could impair the safety
with @ force of 75 N excéept to membranes, grommets and knock-outs or the like.

Test§ shall be carried’out on parts which are accessible after installation.

The fest probe“shall not penetrate into the internal volume of the enclosure, as shown in
Figune 3.

Knock=quts are tested according to 12.9.2.

11 Provision for earthing

11.1 Boxes and enclosures with exposed conductive parts

Boxes and enclosures with exposed conductive parts shall be provided with an earthing means
of low resistance or have provision for the fitting of such an earthing means. For the purpose
of this requirement, small screws and the like, for fixing bases, covers or cover-plates, etc.
isolated from live parts, are not considered as exposed conductive parts.

Exposed conductive parts of covers or cover-plates shall be connected through a low resistance
connection to the earthing means when fitted as for normal use.
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Compliance is checked by the following test.

A current derived from an AC or DC source having a no-load voltage not exceeding 12 V and
equal to (25 £ 1) A is passed between the earthing terminal and each exposed conductive part
in turn. The voltage drop between the earthing terminal and each of the exposed conductive
parts is measured, and the resistance is calculated from the current and this voltage drop.

In no

case shall the resistance exceed 0,05 Q.

Care should be taken such that the contact resistance between the tip of the measuring probe

and t

In bo
IPXO0
earth

The
so th

11.2

Boxe]
strap
4 mm
acce

the efarthing conductors (see Figure 4 and Figure 5).

16-exposed-condustive part uidertest doesnotinfluence the test results.

xes and enclosures of insulating or composite material having an IP degree higher
provisions can be made for the addition of means for the effective continuity o
ing conductor, when more than one inlet is provided.

arthing means or the provision for the fitting of such an earthing means shall be lo
t:

e means is readily accessible through the open face of the box;-and

e removal of an accessory mounted in the box does not _disturb the continuity 9
arthing circuit, and

e means is not part of a removable cover, back, or_side of the box or enclosure.

bliance is checked by inspection.

Boxes and enclosures of insulating material classified according to 7.2.2.2 an
7.2.2.3

s and enclosures of insulating material shall be provided with a minimum of one ear
having one screw terminal for earthing purposes with a connecting capacity of at

Esories mounted inside the .box and metallic covers mounted on the box are connect

than
f the

tated

f the

thing
least

2. The design of the earthing, strap shall ensure that the metal mounting yokés of

ed to
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Key
1 eafthing strap

earthing terminal screw

plgstic box

acfessory

metal cover

acfessory's metal mounting yoke

acpessory earthing terminal

o N o g b~ W N

bonding jumper

Figure 4 — Earthing strap

Dimensions in millimetres

B 130 _ 13
<£_>| K A1O‘
e >
Y . )Y i
4-—-d) - —-E:————m )
1 A

IEC
Figure 5 — Test strap
Compliance is checked by inspection.
The earthing strap shall be securely fastened to the box or enclosure.

Compliance is checked by the test in 16.3.2.
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11.3 Boxes or enclosures with removable sides according to 7.1.2

A box or enclosure classified according to 7.1.2 that has removable sides shall be constructed
so that the electrical bond between separable parts includes at least one threaded screw
connection.

Compliance is checked by inspection.

11.4 Earthing terminal threads

The threads of the earthing terminal delivered with or integrated in boxes and enclosures shall
not ble stripped when the torque shown In the relevant column of Table 4 is applied.

Compliance is checked by inspection and by the following test.
The $crews are tightened and loosened 5 times.

The fest is carried out using a suitable screwdriver or an appropriate to6lapplying a torquie as
indicated in Table 4.

If a dcrew has a hexagonal head with a slot, only the test with(the screwdriver is carried out,
with the relevant torque given in column Il of Table 4.

GrealLer values of torque may be used if so stated by the manufacturer, when the rel¢vant
inforgnation is provided.

Column | of Table 4 applies to screws which canhot be tightened by means of a screw(driver
with & blade wider than the nominal diameter of,the thread of the screw.

Colufmn Il of Table 4 applies to other screws which are tightened by means of a screwdriver.

Column 1ll of Table 4 applies to sckews and nuts which are tightened by means other than a
screydriver.

Column IV of Table 4 applies to screws which are tightened by means of a square blade
screwdriver.

During the test, there’shall be no damage, such as breakage of screw or damage to the lhead
slot (rendering the use of the appropriate screwdriver impossible) or to the threads or tp the
enclgsure impairing the further use of the fixing means. The screws shall be gradually tightlened
in on smaoth“and continuous movement.

12 Construction

12.1 General
Boxes and enclosures shall be constructed without sharp edges. Burrs shall be removed from

mould lines of interior surfaces so that there are no sharp edges or undue obstructions to the
passage of wiring or coupling of parts in the intended use of the product.

The inner and outer surfaces of a box or cover shall not be subject to peeling, scaling or flaking
and shall be smooth and free from blisters, cracks, and other defects.

Compliance is checked by inspection.
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12.2 Lids, covers or cover-plates or parts of them
12.2.1 General

Lids, covers, or cover-plates or parts of them, such as protective membranes, which are
intended to ensure protection against electric shock, shall be held in place effectively.

It is recommended that the fixing means of covers or cover-plates be captive. The use of tight-
fitting washers of cardboard or the like is deemed to be an adequate method for securing screws
intended to be captive.

12.2, Screw-type fixing

A box or enclosure intended to accept a lid, cover, or cover plate by means of screwfixing|shall
be provided with means to accommodate the intended screws.

For lids, covers or cover plates whose fixing is of the screw type, compliance is checkgd by
inspgction.

12.2;3 Non-screw-type fixing operable without the use of a toolor a key
12.23.1 General

A bok or enclosure intended to accept a lid, cover, or cover plate with non-screw-type fixing
operable without the use of a tool or a key shall be provided with means to fix the lid, cover, or
covef plate.

For Iids, covers or cover-plates whose removal is.@btained by applying a force according fo the
requirements in Table 2 in a direction approximately perpendicular to the mounting/suppagrting
surface when their removal may give accessWwith test probe B of IEC 61032:

— {q live parts;

— tq non-earthed conductive parts separated from live parts by basic insulation;

— ohly to

o| insulating parts, or,

o| earthed conductive parts, or

e| conductive parts)Separated from live parts by double or reinforced insulation, or
o| live parts of SELV circuits according to IEC 61140 having a voltage not greater|than
25 V ACor60 V DC.

Complianceis’checked by the tests of 12.2.3.2 and 12.2.3.3.
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Table 2 — Forces to be applied to lids, covers, cover-plates
or actuating members whose fixing is not dependent on screws
Force to be applied
N
Accessibility with the test probe B of - -
IEC 61032 after removal of lids, covers or Enclosures complying Enclosures not complying
cover-p|ates or parts of them with 12.2.3.4 and 12.2.3.5 with 12.2.3.4 and 12.2.3.5
Shall not Shall come Shall not Shall come
come off off* come off off*
To live parts 40 120 80 120
1_'0 ngn-earthed c_:or_1ductiv_e parts separated from 10 120 20 io
live parts by basic insulation
To inpulating parts or earthed conductive parts or
condyictive parts separated from live parts by
double or reinforced insulation or live parts of 10 120 10 12
SELV circuits according to IEC 61140 having a
voltage not greater than 25V AC or 60 V DC
*  This column does not apply for 12.2.4.
Boxets and enclosures are mounted as for normal use.
Flush-type boxes and enclosures are fixed and installed asfor normal use. If they are proyided
with locking means which can be operated without the aid of a tool, these means are unlogked.
12.23.2 Verification of the non-removal of the.lids, covers or cover-plates
Forcg¢s are gradually applied in one smoaeth and continuous movement in a dirdction
perpéndicular to the mounting surfaces, in<such a way that the resulting force acting op the
centne of the lids, covers or cover-plates, aorparts of them, is as specified in the relevant cqlumn
of Tdble 2.
The force is applied for 1 min.
The lids, covers or cover-plates, shall not come off or break.
For flush-mounting boxes or enclosures, the test is then repeated on new specimens, the lid,
covert or cover-platé_is mounted on the box, after a sheet of hard material (1 £ 0,1) mm thick,
has feen fitted on\the wall F around the supporting frame, as shown in Figure 6.
The $heet of\hard material is used to simulate wallpaper and may consist of a number of pigces.
In additien, for boxes and enclosures classified according to 7.5.2 or 7.5.3, the test shall be

repeated at (-75 1 2) °C and (-25 £ 2) °C respectively and at the declared temperature of
use £ 2 °C for boxes and enclosures according to 7.5.4.

The boxes and enclosures are kept for 2 h in a freezer at the declared temperature.

Immediately afterwards, within 1 min, the test is initiated.
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ver-plate
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I

unting box

Figure 6 — Arrangeément for test on covers
or cover-plates (see 12.2.3.2 and 12.2.3.3)

3.3 Verification of the removal of the lids, covers or cover-plates

ce not exceeding that specified in the relevant column of Table 2 is gradually appli
mooth and continuous movement, in a direction perpendicular to the mounting/suppq
ces, to lids, covers or.cover-plates, or parts of them by means of a hook placed in tU
of the grooves, holes, spaces or the like, provided for removing them.

ids, covers ot _cever-plates shall come off.

stis made 10 times on each separable part the fixing of which is not dependent on sg
lly distributing as far as practicable the application points); the removal force is ap
time.to the different grooves, holes or the like provided for removing the separable f

ed in
rting
rnin

rews
plied
art.

For flush-mounting boxes or enclosures the test is then repeated on new specimens.

The lid, cover or cover-plate is mounted on the box after a sheet of hard material (1 £ 0,1) mm

thick

After

12.2.

has been fitted on the wall around the supporting frame, as shown in Figure 6.
the test, the specimens shall show no damage within the meaning of this document.

3.4 Verification of the outline of lids, covers and cover-plates

The gauge shown in Figure 7 is pushed towards each side of each lid, cover or cover-plate
which is fixed without screws on a mounting or supporting surface, as shown in Figure 8. The
face B resting on the mounting/supporting surface, with the face A perpendicular to it, the gauge
is applied at right angles to each side under test.
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In the case of a lid, cover or cover-plate fixed without screws to another lid, cover or cover-
plate or to a mounting box, having the same outline dimensions, the face B of the gauge shall
be placed at the same level as the junction; the outline of the lid, cover or cover-plate shall not
exceed the outline of the supporting surface.

The distances between the face C of the gauge and the outline of the side under test, measured
parallel to face B, shall not decrease (with the exception of grooves, holes, reverse tapers or
the like, placed at a distance less than 7 mm from a plane including face B and complying with
the test of 12.2.3.5) when measurements are repeated starting from point X in the direction of
the arrow Y (see Figure 9).

Dimensions in millimetres

2

<
-

Y

+l
Fade A 10° £0,5° hid |

\ | )

45° +0,5°
| 230
|- > o
f
SA S
+
wy
A
o
l@«————— Face C +
N~
\ Y Y |
Face B
10 1

A
Y

/\D

IEC

Figure 7 — Gauge for the verification of the outline
of lids, covers or cover-plates
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IEC

Key

1 maqunting surface

2 cover
3 surface support
4 spacing piece with the same thickness as that of the supporting part

Figure 8 — Examples of application of the gauge of Figure 7 on covers
fixed without screws on a mounting surface or supporting surface
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Dimensions in millimetres
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c) f)

Cases a) and b) do not comply.

Cases c), d), e) and f) comply (compliance shall, however, also be checked with the requirements of 12.2.3.5 using
the gauge shown in Figure 10).

Figure 9 — Compliance criteria of application of the gauge of Figure 7

12.2.3.5 Verification of grooves, holes and reverse tapers

A gauge according to Figure 10, applied with a force of (1 £ 0,2) N, shall not enter more than
1,0 mm from the upper part of any groove, hole or reverse taper or the like when the gauge is
applied parallel to the mounting/supporting surface and at right angles to the part under test,
as shown in Figure 11.
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NOTE Verification as to whether, according to Figure 11, the gauge has entered by more than 1,0 mm is made with
reference to a surface perpendicular to face B and including the upper part of the outline of the grooves, holes,
reverse tapers or the like.

Dimensions in millimetres

+0,05
22,5 0

@
-

=100

IEC

Key
1 tesgt rod (metal)

2 ri

ght-angled sharp edges

Figure 10 — Gauge for verification of grooyes)
holes and reverse tapers

IEC

Key
1 coyer

2 mqunting support

Figure 11 — Sketch showing the direction of application

of the gauge of rigure 10

12.2.4 Non-screw-type fixing operable with the use of a tool or a key

For lids, covers or cover-plates whose fixing is not dependent on screws and whose removal is
obtained by using a tool and/or a key, in accordance with the instructions, compliance is
checked by the same tests of 12.2.3 except that the lids, covers or cover-plates or parts of them
are not required to come off when applying a force not exceeding 120 N in directions
perpendicular to the mounting/supporting surface.

12.3 Drain holes

Surface and semi-flush mounting enclosures with a degree of protection IPX1 to IPX6 shall be
designed to allow the opening of a drain hole of at least 5 mm in diameter or 20 mm2 in area
with a minimum width or length of 3 mm.
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Drain holes shall be so located and available in such a number that one of the holes can always
become effective in any intended mounting position of the enclosure.

Compliance is checked by inspection and measurement.

12.4 Mounting of enclosures

Enclosures shall have provisions for their suitable attachment according to the type of
installation (see 7.2).

Enclosures of insulating material shall be constructed in such a way that any conductive parts
of fixlng means inside the box or enclosure intended to be used for mounting the enclosurg are
surrdunded by insulation which projects above the top of the fixing means by an amount of not
less than 10 % of the maximum width of the cavity for the fixing means.

Compliance is checked by inspection and by measurement.

If thgre is a cavity, the head of the screw can be protected by an additional cap of insulating
material. In this case the instructions shall give information concernjngythe cap to be used.

If there is no cavity the head of the screw shall be protected withya cap of insulating matgrial,
and the cap shall be delivered with the box.

The ¢ap shall stay in position during normal use.
Compliance is checked by the following test:

The ¢aps are fixed to the boxes according to-~the instructions and subjected to the ageing test
of 13.1.

After|1 h, the boxes are then turned to-a position with the opening in the direction of the floor.
The ¢ap shall not become detached.

12.5| Boxes and enclosures with inlets for flexible cables

Inletg provided in boxes' and enclosures classified according to 7.3.2 shall be so designed and
consfructed that the'flexible cables can be easily introduced and that the inlets will not dagmage
the flexible cabléswhere they enter the box or enclosure impairing their further use.

Compliance-is checked by manual test.

12.6 L B | | ith inlets f licati t t flexibl bl

Inlet openings classified according to 7.3 other than 7.3.2 shall allow the introduction of

— a conduit or suitable fitting connecting it to the box or enclosure, and/or

— the protective covering of the cable

so as to provide mechanical protection of the conductors where they enter the box or enclosure.

An inlet opening for conduit entries, or at least two of them if there is more than one, shall be
capable of accepting either conduits of sizes, or a combination of sizes, in accordance with the
requirements of IEC 60423, or for extra heavy-duty electrical rigid steel conduits, the
requirements of IEC 60981.

Compliance is checked by inspection with the appropriate cables or conduits installed.
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Inlet openings of adequate size may also be obtained by the use of knock-outs or suitable
insertion pieces or by means of an appropriate cutting tool.

NOTE

12.7

In the following countries, it is required that inlet openings in boxes intended to receive switches or socket
outlets have spout(s) with inlets stops: NL.

Boxes and enclosures with a cable anchorage(s)

Clamping means of boxes and enclosures classified according to 7.4.2 shall be such that the
connection of the conductors of the flexible cable are relieved from strain when this flexible
cable is accessible and likely to be stressed after installation.

It shJaII be clear how the relief from strain and the prevention of twisting are intended

effec]

The
in Fig

The
a tor
relev

After|
spec

The
immd
value

fed.

b anchorages shall be:

litable for the different types of flexible cable for which the box is intehded to be usef;

bnstructed in such a way that at least one part of the cable anchetage is integral wi
ermanently fixed to, one of the component parts of the box;

insulating material or be provided with an insulating lining fixed to the metal parts.

bliance is checked by inspection and the following test,

effectiveness of the cable anchorage is checked by means of an apparatus as s
yure 12.

able anchorage is applied as in normal usée; clamping screws, if any, being tighteneg
hue equal to the 2/3 of the relevant torqué’specified in Table 4 or, for glands, equal {
ant torque specified in Table 4.

reassembly of the specimen, it-shall not be possible to push the flexible cable int
men by more than 1 mm with.the relevant force as specified in Table 3.

cable is then subjected 50 times for 1 s to a pull force as specified in Table 3
diately afterwards the fléxible cable is subjected to a torque not less than the rels
specified in Table.4\for (15 £+ 1) s applied as near as practicable to the cable entry.

Table 3-~ Forces and torques to be applied to cable anchorages

o be

h, or

hown

with
o the

b the

and
bvant

External‘dimensions of flexible cable Force Torque
mm N Nm
Up tg and including 5,2 x 7,6 40+ 2 0,05
Up toand including 8 50 £ 2 U, 1
Above 8 up to and including 11 60 + 2 0,15
Above 11 up to and including 16 80 +2 0,35
Above 16 100+ 2 0,42

After the tests, the flexible cable shall not have been displaced by more than 2 mm and the
cable anchorage shall not show any damage which leads to non-compliance with this document.
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Dimensions in millimetres
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Figure 12 — Apparatus:for testing the cable anchorage

12.8| Boxes and enclosures with'cable retention means

Cablg retention means of boxes’and enclosures classified according to 7.4.1 shall retaip the
cablg in place.

NOTE]| In the following coUntries, a cable retention is required for boxes and enclosures for hollow walls flue to
installption practices: DE-

Compliance is checked by the following test which is carried out on three specimens of reteintion
means.

For Hoxes.and enclosures classified according to 7.5.2 or 7.5.3, the test shall be carried qut at
(-15[x2)Y°C and (-25 £ 2) °C respectively and at the declared temperature of use + 2 °[C for
boxes and enclosures according to 7.5.4.

First a cable of the maximum nominal cross-sectional area and, subsequently, a cable with the
minimum nominal cross-sectional area as declared by the manufacturer shall be used.

The cable is fitted in the cable retention means according to the instructions.
The cable is loaded with an axial force of (20 £ 1) N.

The load is maintained for 1 min and at the end of this period the displacement of the cable
shall not exceed 3 mm following the removal of the load.
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12.9
12.9.

Knock-outs intended to be removed by mechanical impact

1 General

It shall be possible to remove knock-outs intended to be removed by mechanical impact without
damaging the box.

Knoc

k-outs intended for use with cables shall be free from chips or burrs.

In knock-outs intended for use with conduits and/or a grommet or a membrane, chips and burrs

are d

isregarded.

In or
blank

This

This
threa

Com

12.9.

For b

by m

The force is to be applied without a blow in a direction perpendicular to the plane of the k

out a

Whe
knoc

Her to close an open knock-out in a box or an enclosure classified according te 7.1
ing-plug can be used.

blanking-plug used without a locknut

nall not become dislodged or damaged, and
5 effectiveness shall not be impaired, and
shall fulfil all requirements for knock-outs.

requirement does not apply to a blanking-plug which is¢assembled by threading i
ded inlet.

bliance is checked by inspection and by the tests\as specified in 12.9.2 and 12.9.3.

2 Knock-out retention
oxes and enclosures having knock-outs\that

b not provide access to live parts and are accessible after installation, a force of (30 4
hall be applied to a knock-out for(15 £ 1) s,

rovide direct access to live parts after installation, a force of (40 + 1) N shall be appli
knock-out for (60 £ 1) s,

pans of a 6 mm diameter mandrel with a flat end.

nd at a pointynost likely to cause movement.

0 the box is'provided with a multi-stage knock-out, the force shall be applied to the sm
-out.

.2, a

nto a

)N

ed to

nock-

hllest

The

nock-out shall remain in plnr‘n and the dngrnp of ,nrnfnr‘finn of the box or enclosure

shall

be unchanged when measured 1 h after the force has been removed.

12.9.

3 Knock-out removal

The knock-outs shall be removed by means of a tool, as stated by the manufacturer. The side
edge of a screwdriver may be run along the edge of the knock-out opening once to remove any
fragile tabs remaining along the edge.

For boxes or enclosures according to 7.1.1 or 7.1.3 the test is repeated with one previously
untested box or enclosure which has been conditioned for 5 h + 10 min in air maintained at the
minimum temperature during installation and use as specified according to 7.5, but not lower
than -25 °C for boxes according to 7.5.4. Immediately following this conditioning, the knock-
out is to be removed as specified in the first paragraph of this Subclause 12.9.3.
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For a box or enclosure employing multi-stage knock-outs, there shall be no displacement of a

large

r stage when a smaller stage is removed.

After the test, there shall be no sharp edges, except for knock-outs for conduits and/or for use
with a grommet or a membrane and the box and enclosure shall not be damaged.

12.9.

4 Flat surfaces surrounding knock-outs

Knock-outs intended for the use of grommets, glands or fittings shall be located on flat surfaces
to permit grommets, glands or fittings to be seated fully against these surfaces when installed
as intended.

Projg
allow
inten

Com
stand

ed. The flat surface areas of adjacent knock-outs that partially or wholly overlaf mee
{ of this requirement.

bliance is checked by inspection and by measurement according to the appropriate nat
ard sheet, if any.

12.10 Screw fixings

Fixin

j means for lids, covers, cover plates, accessories, terminals, connecting devices, 5

reliegs
withgtand the mechanical stresses occurring during installation and normal use.

Scre
stang
acco

NOTE|
ISO m

ardized thread which have to be tightened by any tool for fixing covers shall be tj
ding to the instructions.

In the following country flush-type boxes shall have metal inserts and be provided with metal screws
etric thread: NL.

Thread-forming and thread-cutting serews intended only for mechanical assembly may be

provi
asse

ded they are supplied togetherwith one of the pieces with which they are intended
mbled.

For Tread-forming and thread-cutting screws, the screw assembly operation shall be
e

befo

Com

The

~\

carrying out the-fests.

bliance is checked by inspection and by the following test.

$crews ofthe fixing means are tightened and loosened:

D times for metal screws in engagement with a thread of insulating material;

ctions or indentations in the flat surface area shall be prohibited, however holes.shall be

ot the

ional

train

, etc. effected by screws shall be so designed and“constructed that these means

vs or other fixing means made from insulating material similar to screws without

psted

aving

used
o be

done

- 9

times In all other cases.

Screws and nuts in engagement with a thread of insulating material and screws of insulating
material are completely removed and reinserted each time. The test is carried out by using a
suitable screwdriver or an appropriate tool applying a torque as indicated in Table 4.

If a screw has a hexagonal head with a slot, only the test with the screwdriver is carried out,
with the relevant torque given in column Il of Table 4.

Grea

ter values of torque may be used if specified in the instructions.
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Column | of Table 4 applies:

— to screws which cannot be tightened by means of a screwdriver with a blade wider than the

nominal diameter of the thread of the screw,

— to non-metallic screws,

— to metallic screws in a thread of insulating material. In this latter case, the width of the profile
of the recess to tighten the screw is chosen instead of the diameter of the thread when this
profile width is smaller than the nominal diameter of the thread with a minimum of 3 mm.

Column |l of Table 4 applies to other screws which are tightened by means of a screwdriver.

Column 1ll of Table 4 applies to screws and nuts which are tightened by means other than a
screwdriver.
Column IV of Table 4 applies to screws which are tightened by means of-a |square blade
screwdriver.
During the test, there shall be no damage, such as breakage of screw'or’”damage to the lhead
slot (rendering the use of the appropriate screwdriver impossible)\(or to the threads pr to
the elnclosure impairing the further use of the fixing means. Thé~screws shall be gradually
tight¢ned in one smooth and continuous movement.
Tahle 4 — Tightening torques for the verification of thesmechanical strength of screws
Torgue for metallic and non-metallic screws
Nominal diameter of screw thread N
m
mm
| ] ]| 1V
Up tg and including 2,8 0,20 0,40 0,40 0,7p
Over|2,8 up to and including 3,0 0,25 0,50 0,50 0,9D
Over|3,0 up to and including 3,2 0,30 0,60 0,60 1,1p
Over|3,2 up to and including 3,6 0,40 0,80 0,80 1,4D
Over|3,6 up to and including 4,1 0,70 1,20 1,20 1,8p
Overl4,1 up to and including 4,7 0,80 1,80 1,80 2,3D
Over|4,7 up to and including.5,3 0,80 2,00 2,00 4,0p
Over|5,3 up to and including’ 6,0 1,20 2,50 3,00 4,4p
Over|6,0 up to and inc¢luding 8,0 2,50 3,50 6,00 4,7D
Over|8,0 3,002 4,00 10,00 5,0p
a8  Of to be'specified by the manufacturer.

12.11 Fixing of boxes and enclosures classified according to 7.2.1

Flush type boxes and enclosures other than for hollow walls shall be provided with fixing means
for their suitable attachment to the wall, ceiling or floor. These fixing means may be supplied
separately. Screws intended to fix the box or enclosure to the building structure are not required
to be supplied with the box or enclosure but can be provided by the installer according to the
instructions.

Separately supplied fixing means for a box or enclosure shall comply with the requirements for
the fixing means of the box or enclosure with which they are intended to be used and shall

include a means for fixing to the box or enclosure.

Screws, additional mechanical supports or design features, which prevent the displacement of
the box or the enclosure, are considered to be adequate fixing means.
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NOTE Edges, ribs, recesses, partial edges and the like are examples of design features intended to prevent the
displacement of the box or the enclosure.

Compliance is checked by inspection.

Boxes and enclosures not fulfilling at least one of the above requirements in this
Subclause 12.11 and having an internal volume less than 400 cm3, shall be tested as follows.

The internal volume of the box or enclosure shall be checked by inspection or by the test in
12.16.

For foxes and parts of enclosures to be embedded in masonry the specimen is mounted into
the mpounting block shown in Figure 13 and fixed according to the instructions.

The gap between the main external profile of the specimen and the internal profilg 'of the rgcess
in the mounting block shall be at least 20 mm and for parts that project from\thé main pyofile
the gap shall never be less than 10 mm. The block is filled by the material/specified ip the
instrictions, or by plaster where the instructions do not specify the material.

The assembly is kept at ambient temperature for (10 + 1/0) days.

The auxiliary device described in Figure 14 is mounted on the Specimen and the screwg are
tightened with a torque equal to two thirds of the applicable‘torque given in Table 4.

The @ssembly is then fixed to the mounting plate (A){of‘an apparatus shown in Figure 1|5, so
that the axes of the screws are normal to the mounting plane.

The fotal weight of the device including the principal weight (PW) shall be (72 £ 0,1) N, an(d the
supplementary weight (SW) shall be (8 £ 0,:1).N.

The supplementary weight (SW) and the‘principal weight (PW) are introduced on the axis ¢f the
devide and fixed by the carrier (C) (see Figure 15).

The $upplementary weight shail-fall from a height of 50 mm onto the principal weight 10 times.

After| the test the specifmen shall not have been displaced by more than 0,5 mm from the
mounting block.
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a8 Thee gap between the main external profile of the box and the ifiternal profile of the recess in the mounting
shpll be at least 20 mm, and for parts which project from the tmain’ profile, the gap shall never be less than 1
Figure 13 — Example of mounting block for boxes to be embedded
in masonry (flush type and semi-flush type)
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Figure 14 — Example of the fixing of the auxiliary
device mounted on a specimen



https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

- 36 - IEC 60670-1:2024 © |EC 2024

/ AN

IEC

Key

-

supplementary weight (SW)
principal weight (PW)
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A 0N

maunting plate (A)

Figure 15 — Example of test apparatus for the test

12.12 Fixing of flush type and semi-flush type boxes and enclosures classified
according-to 7.2.2.1

Boxels and\enclosures for hollow walls or the like classified according to 7.2.2.1 shall |have
suitaple’means for fixing the box or the enclosure to hollow walls, hollow ceilings, hollow f||oors
or fulnitire

The fixing means shall not rely on the cable management system.
Compliance is checked by the following test.

A specimen of the box or enclosure is mounted in a test wall in accordance with the instructions.
Where the instructions are not specific regarding the type of wall, a sheet of plywood
(10 £ 1) mm thick, 500 mm wide and 500 mm high shall be used.
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a) Checking pull and torque

A lever shall be fixed with the fixing means for accessories or covers to the specimen, as
shown in Figure 16.

This lever is loaded for 1 min with a force F1 as shown in Figure 16 a) in such a way that a
torque (F1 x a) of 3 Nm is applied to the box and simultaneously with a force F2 as shown
in Figure 16 b) of 100 N applied on the main axis of the box perpendicular to the mounting
surface.

After this test, the specimens shall show no damage impairing their further use and the
displacement of the lever shall be no more than 2°.

b) Checking displacement

The end of the lever is subjected for 1 min to a force F3 applied to the same point whele F1
was applied in such a way that a torque (F3 x b) of 3 Nm is applied to the box aS.shon in
Ffgure 16 c).
Affter the test, the edge of the box shall not have been displaced by mote 'than 1 mm in
cpmparison to the mounting surface.
2 __.
A ,%
| 3
1 ]
|
| a
| 4
{6 — % -—-—-—-—-—- Sl-—-==-=- et —-—- —}—» bl iy -
| F2
|
3 ! Y 7[ |
: F1Y
1
4 4
IEC IEC IEC
a) b) c)
Key
1 test specimen
sheetof-plywood
levder

A W0 N

main axis of the box

Figure 16 — Verification of fixing means for boxes and enclosures
classified according to 7.2.2.1
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12.13 Boxes and enclosures classified according to 7.2.2.2 and 7.2.2.3

12.13.1 General

Boxes and enclosures for hollow walls or the like classified according to 7.2.2.2 and 7.2.2.3
shall have suitable means for fixing the box or the enclosure to hollow walls and hollow ceilings.

The fixing means shall not rely on the cable management system.

Compliance is checked by the tests in 12.13.2, 12.13.3, 12.13.4 or 12.13.6 as applicable.
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}.2 Boxes intended for mounting on a wooden structural member of a wall

pox shall be mounted as in normal use to a (38 mm x 90 mm) wood structural\memah
onvenient length so that the plane of the front of the box is in vertical positioh.

hssembly shall withstand a force of 225 N gradually applied centrally from the base d
or a period of 5 min.

ox or movement of the face of the box in the horizontal plane of more than 3 mm.

1.3 Boxes intended for mounting to a wooden structural member of a ceiling

pox shall be mounted as in normal use to a (38 mm.% 190 mm) wood structural memh
onvenient length so that the plane of the front of the box is in horizontal position.

hssembly shall withstand a force of 225 N gradually applied centrally from the face
or a period of 1 min.

the force still applied, the deflection/of the face of the box shall not exceed 6 mm meas
a plane parallel to the horizontalface of the structural member.

.4 Boxes intended for mounting to a steel-stud structural member of a wall

er of

f the

the removal of the force, there shall be no pulling out of the nails)or screws used to mount

er of

f the

ured

box shall be mounted as in normal use to a steel-stud structural member as shown in

e 17.

bhssembly shall'withstand a force of 180 N gradually applied centrally from the face d
or a periodof'5 min, first in a direction tending to push the box into the wall opening
in the oppésite direction, tending to pull the box out of the opening.

the force still applied, the deflection of the box shall not exceed 2 mm in either direc

f the
y and

tion.

Additional support for the box can be necessary to minimize deflection.

Appli

cation of the force and measurement of the displacement are shown in Figure 17.
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Figure 17 — Test of the force and measurement of the displacement

12.13.5 Internal volume of boxes and enclosures classified according to 7.2.2.2 and

7.2.2.3

For boxes, enclosures, raised covers and box extensions classified according to 7.2.2.2 and
7.2.2.3, the declared internal volume of a box, enclosure, raised cover or box extension shall
be verified.

A box or enclosure provided with a partition shall have the volume of each partitioned section
verified.
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Compliance is checked by the test of 12.16.

12.13.6 Boxes intended for mounting in a finished structure

2024

The supporting means of a box intended for installation in a finished structure shall not crack
or break nor shall the face of the box be permanently displaced more than 3,2 mm from the
plane of the face of the test surface when measured 1 min after the test load is removed.

NOTE
boxes

In a finished structure, structural framing members are not typically accessible for mounting and supporting

or enclosures flush or semi-flush in hollow walls.
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5 in a direction normal to the plane of the face of thectest surface along the centerli
ox and tending to push the box into the opening. Fhe same force is to be applied to
o previously untested boxes in a direction tending to pull the box out of the ope
wing this test, the screw shall be capable of being removed by a screwdriver.

additional samples of a box secured so that the plane of the front of the box is ve
be subjected to a force of 222 N applied for 5 min suspended from the lower rear ¢

applied for 1 min £ 5 s.

alled
bning

s. In
le 4.
than

f two
ne of
each
ning.

tical,
brner

b outer back edge of the box.

|l Cable gland entry

b glands shall not damage ¢he box or enclosure when used as intended.

bliance is checked by the following test.

b glands are fitted with a cylindrical metal rod having a diameter, in millimetres, eqyal to
ternal diameter of the gasket rounded to the nearest whole number as specified in th¢ first
hn of Table-5. The cable glands are then tightened and loosened 10 times by meang of a
ble toohwith the torque specified in Table 5 with a tolerance of (*8) %, the relevant tgrque

Table 5 — Torque test values for cable glands

Torque
Diameter of test rod
Nm
mm
Metal glands Glands of insulating material
Up to and including 8 4,0 2,5
Over 8 up to and including 14 6,3 3,8
Over 14 up to and including 20 7,5 5,0
Over 20 10,0 7,5
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After the test, the boxes and enclosures shall show no damage within the meaning of this
document.

12.15 Boxes and enclosures with inlets or spouts (hubs) for conduits

12.15.1 Boxes and enclosures classified according to 7.3.4 and conical spouts as in 7.3.6
shall withstand the tests of 12.15.2, 12.15.3 and 12.15.4.

Threaded spouts are not submitted to the tests of 12.15.2 and 12.15.3.

> and

P3 or

12.1%.2 Enclosures with the spout for conduits shall be tested so that a minimum size piece
of copduit is pressed for 1 min £ 5 s with a force of (100 £ 2) N. The spaub shall prevent fyrther

12.1%.3 A pull-out test shall be carried out after the test according to 12.15.2, as follows| The
condyit with the minimum size corresponding to the insert opéning shall be loaded axialfy for
1 min with a tensile force of (20 + 2) N. The conduit shall not.come loose from the spout of the

12.1%.4 The resistance to bending strain of a spolt shall be tested as follows. A piecq of a
condyit shall be inserted into the spout with acompressible force of (100 + 2) N and lojaded
with & bending moment of 3 Nm. The strain shall slowly rise from zero to full value and the test
shalllbe carried out in six different directions:thirough the centre line of the spout with an interval
of (6P = 2)°. At each angle position the spout shall be loaded for 1 min. The spout shafl not

comg loose or be damaged and the conduit shall stay within the spout.

NOTE| An inlet stop can be designed as, a\tib on the inside of the spout.

12.16 Internal volume of boxes and enclosures

When referred to in this document, the declared internal volume of the box or enclosure, leach
partifioned section of @box or enclosure, raised covers and box extensions shall be measured

in the following manner.

a)

b)

f)

Al internal screws, clamps, etc., shall be removed except earthing terminals and assgmbly
sgrews.

Alny projections such as a cover or flush-mounting ears that extend beyond the normaledge
of the box or enclosure shall be ground flush with the edge.

AlTKnock-outs shall be Teft as punched and shall be sealed externally.

All openings shall be plugged with modelling clay, putty, wax or other material(s) and shall
be filled flush with the internal surface.

The box, enclosure, or raised covers shall be covered with a flat plate of any convenient
transparent material not more than 3,2 mm thick. In the centre of the plate a hole with a
nominal diameter of 13 mm shall be provided (see Figure 18). If necessary, the gap between
the box, enclosure or raised cover and the plate shall be sealed with the material used to
seal the other openings.

Using any convenient graduated cylinder or measuring flask filled with water at room
temperature, the box, enclosure, or raised cover shall be filled without overflowing. The
difference in the volume of water in the measuring cylinder measured before and after the
filling of the box, enclosure or raised cover indicates the volume of the box.
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The volume of a side pocket provided to increase the volume of a box or enclosure shall be
calculated using a depth-of-pocket not more than the smallest dimension of the opening into
that side pocket.

Dimensions in millimetres
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Figure 18 — Volume measurement

Resistance to ageing, protection against.ingress of solid objects and ag3
armful ingress of water

Resistance to ageing

1 Boxes and enclosures, glands,"grommets and replaceable membranes of insulati
osite material, shall be resistant to ageing.

bliance is checked as follows:

s and enclosures ofinsulating or composite material with provision for glands or grom
hounted and assémbled as in normal use or according to the instructions.

s and enelosures of insulating or composite material without provision for gl
mets, ormiembranes are assembled according to the instructions.

intended for decorative purposes which can be removed without the aid of a tool, sh

remao

inst

ng or

mets

hnds,

hll be

ved’before the tests.

For boxes and enclosures provided with glands or grommets, approximately half of the number
of glands or grommets of each of the boxes and enclosures are fitted with seals together with
cylindrical metal rods having a diameter equal to the lower limit specified for the mean overall
diameter of the smallest cable as declared by the manufacturer. The remainder of the glands
or grommets of the same boxes and enclosures are fitted with seals together with cylindrical
metal rods having a diameter equal to the upper limit specified for the mean overall diameter of
the largest cable as declared by the manufacturer.

Where the number of glands or grommets in a box is greater than six, the test is carried out
with three glands or grommets equipped for the smallest cable size and three glands or

grom

mets equipped for the largest cable size on each box.
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In the case of grommets, the rod shall be kept in place in such a way that the rod cannot move.
The means to keep the rod in place shall have no influence on the results of the tests.

The glands are tightened with a torque equal to two-thirds of that applied during the test of
12.14 (Table 5) any other openings being closed. Greater values of torque may be used if so
stated by the manufacturer.

The specimens are then subjected to a test in a heating cabinet with an atmosphere having the
composition and pressure of the ambient air.

The temperature—inthe -heating cabinetis {70+ 2} °C.

The g$pecimens are kept in the cabinet for (168 +3) h.

After|the treatment, the specimens are removed from the cabinet and kept at room tempergture
for (96 *3) h.

After|the test, the specimen shall show no harmful deformation or-similar damage, whichl may
impair their further use within the meaning of this document.

13.12 Grommets, blanking plugs and entry membranes:. in inlet openings and protgctive
mempranes shall be reliably fixed and shall not be displaced by the mechanical and thg¢rmal
strespes occurring in normal use.

Compliance is checked by the following test, which'shall be applied to all grommets, blahking
plugsg, replaceable and non-replaceable membrahes.

Grompmets, blanking plugs and membranes.are tested while being fixed to the enclosures

First| the enclosures that have been\subjected to the treatment specified in 13.1.1 are placed
for 2lh £ 15 min in a heating cabinet as described in 13.1.1, the temperature being maintained
at (49 = 2) °C.

Immediately after this pefiod, a force of (30 72) N is applied for (5 + 1) s to various parts ¢f the

gromimets, blanking plugs and/or membranes by means of the tip of test probe 11 accordipg to
IEC 61032.

During these(tests, the grommets, blanking plugs and/or membranes shall not be deformged to
such|an extent that live parts of any included accessory become accessible.

For drommets, blanking plugs and/or membranes likely to be subjected to an axial pull in ndormal

use, an axial pull of (30 72) N shall be applied for (6 + 1) s.

The test is then repeated on the same enclosures fitted with grommets, blanking plugs and/or
membranes which have not been subjected to any treatment.

After the test, grommets, blanking plugs and/or membranes shall show no harmful deformation,
cracks or similar damage which would lead to non-compliance with this document.

13.1.3 Grommets, blanking plugs and entry membranes in inlet openings of boxes and
enclosures classified according to 7.5.2, 7.5.3 and 7.5.4 shall be so designed and made of such
material that the introduction of the cables and conduits is permitted when ambient temperature
is low.


https://iecnorm.com/api/?name=f3d42e2d6ffe64e141ee1831439b57b1

- 44 — IEC 60670-1:2024 © |EC 2024

Compliance is checked by the following test.

The enclosure is fitted with grommets, blanking plugs and/or entry membranes which have not
been subjected to any ageing treatment.

After being left to cool down to the ambient temperature, the boxes and enclosures are then
kept for 2 h in a freezer

— at atemperature of (-15 £ 2) °C for boxes and enclosures classified according to 7.5.2, or

— at a temperature of (-25 £ 2) °C for boxes classified according to 7.5.3 and 7.5.4.

it shgll be possible to pierce any blind grommets, blanking plugs and entry membranes anpd to
introfluce cables and conduits of the maximum diameter intended, the cables and conduits
having been submitted to the same conditioning as the boxes and enclosures.

Immidiately after conditioning, while the boxes and enclosures are still cold and, in the.fregzer,

After| the test, the grommets, blanking plugs or entry membranes shall._ show no hafmful
defofmation, cracks or similar damage which would lead to non-compliance with this document.

13.2| Protection against the ingress of solid objects

Enclosures shall provide a degree of protection against the“ingress of solid objects in
accofdance with their declared IP Code.

For Hoxes and enclosures classified according to 7.2.271the above requirement applies also to
the part mounted inside the hollow wall according to\classification 7.8.

NOTE| In the following countries a minimum protection degree of IP30 is required for parts of boxes and enclgsures
inside|hollow walls due to installation practices: DE, DK, SE, NO

Compliance is checked by the appropriateltest of IEC 60529 under the following test conditions.
Enclesures are mounted as for normal use according to the instructions.

For hoxes and enclosures classified according to 7.2.2.1, the test on the part mounted ipside
the wall is made on a box mounted so that the rear part is accessible for the test.

Unleys otherwise stated 'in this document, where the enclosure has drain holes, at least one
open|drain hole shallLbe in the lowest position.

Enclgsures with~screwed glands or grommets are fitted with cables having the smallest and the
largelst cross-Sectional area and/or conduit having the smallest and the largest diametfer or
dimepsions, if any, as declared by the manufacturer.

Fixing screws of the cover or cover-plate of the box are tightened with a torque equal to
two- thirds of the values from Table 4 used for the test of 12.10.

Greater values of torque may be used if so stated by the manufacturer, when the relevant
information is provided.

Other fixing means shall be fastened as in normal use or, if provided, according to the
instructions.

Cable and/or conduit entry means are made according to the instructions.

Parts which can be removed without the aid of a tool are removed.
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Glands are not filled with sealing compound or the like.

For degree of protection IP5X, the test is carried out according to IEC 60529 category 2 and
the drain holes, if any, shall not be open.

For degrees of protection up to and including IP4X, the protection is satisfactory if the full
diameter of the probe does not pass through any opening other than through drain holes, in
which case the probe shall not touch live parts within the enclosure.

For degree of protection IP5X, the protection is satisfactory if the dust does not cover the whole

inner;
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perimeter < 0,8 m, see 13.3.2 and 13.3.3.

For 3

perimeter > 0,8 m, see 13.3.2 and 13.3.4.

The

Fixin
thirds

egree of protection IP6X, the test is carried out according to IEC 60529 and the/drain
, shall not be open. The protection is satisfactory if there is no dust inside the b
sure.

Protection against harmful ingress of water

1 Enclosures with a degree of protection higher than IPX0_shall provide a degr
ction against harmful ingress of water in accordance with thecdeclared IP Code.

bliance is checked by the appropriate tests of IEC60529 under the following
tions.

urface enclosures and flush and semi-flush enclosures with dimensions S < 0,04 1

urface enclosures and flush and semi-flush enclosures with dimensions S > 0,04 m

eference surface S to be chosen-for verification is calculated as follows.

pr square and rectangular hoxes and enclosures, the surface to take into account |
mallest interior width (I) multiplied by the depth (h) (see Figure 19 a)).

pr round boxes and enclosures, the surface to take into account is the interior depth
e box or enclosure.multiplied by the smallest diameter (d) divided by 4 (see Figure 1

sures with screwed glands or grommets are fitted with cables having the smallest an
st cross-sectional area and/or conduit having the smallest and the Ia
pter/dimensions, if any, as declared by the manufacturer.

j screws of the cover or cover-plate of the box are tightened with a torque equal to
of’'the values from Table 4 used for the test of 12.10.

hole,
DX Or

be of
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n? or
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s the
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Key

h depth

| ipternal width

2  Hor a rectangular box placed horizontally, the surface S to take into account is the smallest one.

a) Reference surface for square boxes and‘enclosures

Key

>

internal depth
d smallest diameter

b) Reference surface for round boxes and enclosures

Figure 19 — Reference surfaces for hoxes and enclosures

13.3.2 Surface-mounting enclosures are mounted as for normal use according to the
instructions with any open drain holes in the lowest position unless otherwise specified in the
instructions.

Flush type and semi-flush type enclosures are fixed in a test wall in accordance with the
instructions.

In this case, the instructions shall specify a type of wall, as well as the mounting method. These
shall be described in sufficient detail to ensure reproducible tests.

Where the instructions do not specify a type of wall, the test wall according to Figure 20 is used.
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Dimensions in millimetres
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Box>\ / :T
B-B Brick
@ or in accordance-with/the manufacturer’s instructions EC
Figure 20 — Test wall
The fest wall of Figure 20 is made with bricks having smooth surfaces. When the box is mofinted
in the test wall, it shall fit tight against the wall so that water cannot enter between the box and

the walf:

If sealing material is used in order to seal the box into the wall, the sealing compound should
not influence the sealing properties of the specimen to be tested.

NOTE Figure 20 shows an example where the edge of the box is positioned in the reference plane, other positions
are possible according to the instructions of the manufacturer.

The test wall is placed in a vertical position.

Enclosures are mounted as in normal use and fitted with cables having conductors of the largest
and smallest cross-sectional area as declared by the manufacturer.
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For IPX3 and IPX4, the oscillating tube according to Figure 4 of IEC 60529:1989 is used unless
the dimensions of the enclosure imply the use of the spray nozzle according to Figure 5 of
IEC 60529:1989.

During the tests of enclosures of degree of protection higher than IPX4, drain holes, if any, shall
not be opened.

Care shall be taken not to disturb, for example, to knock or shake, the enclosure, in such a
manner that the test result will be affected.

13 3 2 Iamaadiatali, oFftay £ taof +haor ahall h m mara—than 0. -2 ol Q [l iantoge | the
«J T T CUTatCTy - arteT TG tCOo; aTeT e orTan oGO TmoTC—udalt Uz 1111 O (CT111T ) watcT—1

enclasure.

NOTE| For a degree of protection higher than IPX4, it can be necessary to open the drain holes forfinspectio

=]

If the enclosure is not provided with drain holes, consideration should ¢be’ given tq any
accumulation of water which may occur, for example, condensation.

After|the test, the specimens of boxes and enclosures classified according to 7.1.1, 7.1.3 and
7.1.4, as appropriate, shall withstand an electric strength test specified in 14.2 which shall be
started within 5 min of the completion of the test according to this Subclause 13.3.3.

13.34 Ingress of water is verified by the use of dry absorbent paper positioned to covér the
basel|area of the protected volume.

NOTE| The base is always the bottom of the protected volume When installed.

Unlegs it is decided otherwise by the manufactiurer the protected volume shall correspohd to
the total internal space of the box reduced by<6 % on each face of the box, i.e. 10 % on|each
dimepsion of the enclosure (see Figure 21).

Ve=09Lx09Dx09H

=
>
(]
=
4

is the protected volume;

L is the length;
D is the depth;
H is height.

In cape of ateund box the protected volume is equal to Vp =0,9 H x (0,9 x d)?/ 4.

In onder’to have the absorbent paper properly placed, the manufacturer should provide a
specimen where the absorbent paper is suspended by a reliable suspension means.

For doors or covers intended to accommodate accessories, a strip of paper, bent to form a 90°
angle profile, is attached to the cover or lid in the lowest position in order to protrude inside the
box until it reaches the internal protected volume of the box (see Figure 21).

If the enclosure can have more than one position of installation the test shall be carried out in
all possible installation positions.

Immediately after the test, the indicator paper shall still be dry.
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Figure 21 — Example-of the protected volume

hsulation resistance and electric strength

The insulation resistance‘and the electric strength of enclosures classified accordi
, 7.1.3 and 7.1.4 shall besadequate.

bliance is checked. by the tests of 14.2, these tests being made immediately afte
ying humidity treatment.

specimensyiare placed in a humidity cabinet containing air with a relative hun
fained betiveen 91 % and 95 %.

emperature of the air where the specimens are placed is maintained within £ 2 °C o

ng to

r the

nidity

f any

phient value t between +20 °C and +30 °C.

Before being placed in the humidity cabinet, the specimens are brought to a temperature

betw

eentand (t+4) °C.

The specimens are kept in the cabinet for

o 2

o 7

NOTE

suffici

days (48 62) h for enclosures classified IPX0;

days (168 64) h for other enclosures.

In most cases, the specimens can be brought to the specified temperature by keeping them at this
temperature for at least 4 h before the humidity treatment. A relative humidity between 91 % and 95 % can be
obtained by placing a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO;) in water having a

ently large contact surface with the air in the humidity cabinet.
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After this treatment, the specimen shall show no damage impairing its further use and shall

pass

the following tests.

When a solid material is intended to provide electrical insulation between live parts and the
body, the insulation resistance between the body and a metal foil in contact with the internal
surface of the box and enclosure, is measured with a DC voltage of approximately 500 V, the
measurement being made 1 min after application of the voltage.

The term "body" includes all accessible metal parts, metal foil in contact with the outer surface
of accessible external parts of insulating material, fixing screws of backplates or covers and

exter

nal assembly screws.

If me
is plg
200 1
SO as

Durin
such
mem

Whe
thesd

The

14.2

tal foil is used for testing the insulation resistance and the electric strength, one,met
ced in contact with the inner surfaces and another metal foil, having a size not‘exce¢
nm x 100 mm, is placed in contact with the external surfaces and, if necessary, is m
to test all parts.

g the test, the distance between the inner and the outer metal foil\shall be arrang
a way that there is no flashover in the surroundings of holes,premoulded knock-
pranes, etc.

0 there are holes in the enclosure, they are not tested, ant-the metal foil is interrupt
places because there is no more solid insulation.

nsulation resistance shall be not less than 5 MQ

The electric strength is tested by applying a voltage of a substantially sinug

a/ foil
bding
oved

ed in
outs,

ed at

oidal

wavgform, having a nominal frequency of 50 Hz or 60 Hz and a value as specified in Table 6,

for 1

The
mant

For d
by 1,

Initia
full v

No fl

min between the parts listed in 14.2.

fest voltage is taken from Table'6” according to the rated voltage as declared b)
facturer.

nclosures having class_ll\protection, the test voltage according to Table 6 is mult
5.

ly, not more than\half the prescribed voltage is applied, then it is raised rapidly t
hlue.

hshover,oribreakdown shall occur during the test.

Table 6 — Test voltage for electric strength test

the

plied

D the

Rated voltage Test voltage
\Y \Y,
<130 1250
> 130 and = 250 2 000
> 250 and < 450 2 500
> 450 and = 750 3 000
> 750 3500
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The high-voltage transformer used for the test is so designed that, when the output terminals
are short-circuited after the output voltage has been adjusted to the appropriate test voltage,
the output current is at least 200 mA. The overcurrent relay shall not trip when the output current
is less than 100 mA.

The RMS value of the test voltage applied is measured within £3 %.
Glow discharges without a drop in voltage are disregarded.

During the test a metal foil, as described in 14.2, is placed in contact with the inner surfaces

and anothermetalfoilis plnnnd in contact with the external surfaces annl, if RECesSSary; oved

so ag to test all the parts.

15 Mechanical strength

15.1| General

Boxes and enclosures shall have adequate strength to withstand the mechanical strgsses
occufring during installation and normal use.

Compliance is checked by the appropriate tests of 15.2 to 15.56,as follows:
— far non-metallic boxes and enclosures intended for use (h'cast concrete classified accoyding
tgq 7.2.1.2 or 7.2.1.3, by the test of 15.2;

— fdr non-metallic boxes and enclosures intendéd for use in cast concrete and able to
withstand 90 °C during the casting process classified according to 7.2.1.3, by the tgst of
16.3;

— fqr non-metallic boxes and enclosures classified according to:
a) 7.2.3,
b) 7.2.1.1 or 7.2.2 and also classified according to 7.5.2 or 7.5.3, by the test of 15.4;

— fqr non-metallic boxes and enclesures, the parts which are intended to be accessible|after
the completion of the building process, by the test of 15.4;

— fqr boxes and enclosures.classified according to 7.1.4, by the test of 15.5.

When an enclosure~Js' too large to fit the test apparatus shown in Annex D of
IEC 6$0068-2-75:2014,-or where it is impractical to use the pendulum hammer for tests dt low
tempkrature, the tests are carried out in the same conditions as those specified in 15.2 or|(15.4,
but ygsing the spring hammer according to IEC 60068-2-75 calibrated to the impact energy
corrgspondingo the impact required by the relevant subclause, 15.2 or 15.4.

15.2 | Impact test at low temperature

The specimen shall be subjected to an impact test with a vertical hammer test apparatus (see
Figure 22) placed on a pad of closed cell expanded sponge rubber 40 mm thick when
uncompressed and having a density of approximately 538 kg/m?3.

The whole arrangement together with the specimens shall be placed in a freezer, the
temperature within being maintained for 2 h + 15 min at:

e (-5 2) °C for types classified according to 7.5.1;

e (-151+ 2) °C for types classified according to 7.5.2;

o (251 2) °C for types classified according to 7.5.3;

e The declared temperature of use + 2 °C for types classified according to 7.5.4.
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At the end of this period, each specimen is subjected to an impact by means of a mass of 1 kg
falling vertically from a height of 100 mm.

One blow is applied on the back and four equally spaced blows are applied on the side walls.

After the test, the specimens shall show no damage leading to non-compliance with this
document.

Damage to the finish, small dents and small chips which do not adversely affect the protection
against electric shock or harmful ingress of water are disregarded.

Cracks passing through the material not visible with normal or corrected vision™~without
maghnification, surface cracks in fibre-reinforced mouldings and small indentations are
disregarded.

Dimensions in millimetres
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Figure 22 — Apparatus for impact test at low temperature
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15.3 Compression test

The boxes and enclosures are placed in a heating cabinet for (60 +1(5)) min at a temperature of
(+90 = 5) °C.

The boxes and enclosures are then allowed to cool down to ambient temperature.

After the test, the boxes and enclosures shall show neither deformation nor damage leading to
non-compliance with this document.

The boxes and enclosures are then placed between two flat hardwood plates each havfng a
surface area sufficient to cover the face and back of the box. The plates are then loaded without
impagt with a force of (500 = 5) N for 1 min £ 5 s which is applied away from the front face of
the box towards the back.

After|the test, the box and the enclosure shall show no deformation or damagé leading to|non-
compliance with this document or affecting its further intended use.

During these two tests, the boxes and enclosures shall be fitted aceording to the instructions,
with the special part, if any, intended to improve the mechanical behaviour of the boxeg and
enclgsures during the casting of the concrete.

For the test, any special part shall be delivered together with the box and the enclosure.

15.4| Impact test for boxes and enclosures

The [specimens are checked by applying blows by means of the pendulum hammern test
appajatus as described in IEC 60068-2-75 (test EHA), with an equivalent mass of 250 g.

For boxes classified according to 7.5:2Zor 7.5.3, this test shall be performed by placing the
assembly including the specimen and~the mounting block to which it is attached in a frepzer,
the t¢mperature within being maintained for 2 h £ 15 min at the following temperature:
e (115% 2) °C for types as-classified according to 7.5.2;

o (125t 2) °C for types as classified according to 7.5.3;

e The declared temperature of use £ 2 °C for types as classified according to 7.5.4.

At the end of this_ period the specimens are removed from the freezer and immediately subnpitted
to the¢ impact test:

Spedimens;classified according to 7.2.1.1 intended to be flush-mounted in normal us¢ are

revense-mounted for the purpose of the test, so that the rear surface of the specimen is
accebsible as shown in Figurn 23

Test specimens are mounted on a mounting block made from an 8 mm thick, 175 mm x 175 mm
plywood sheet which is secured at its top and bottom edges by a rigid bracket. Inlet openings
without knock-outs are left open. Where inlet openings are provided with knock-outs, one is
opened.

Specimens classified according to 7.2.3 are mounted in accordance with the instructions.

The mounting support as shown in Figure 23 shall be designed to allow the specimen to be
moved horizontally and turned about an axis perpendicular to the surface of the plywood sheet.
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1  bok

2 mgunting plate

Figure 23 — Mounting block for flush-type boxes and-enclosures
in order to apply blows on the rear surface

The dlesign of the mounting support shall be such that

— the mounting support has a mass of (10 + 1) kg andys mounted on a rigid frame;

— the specimen can be mounted so that the point of impact lies in the vertical plane thnough
the axis of the pivot;

— the plywood sheet can be turned about a Vertical axis.
Partd are submitted to an impact energyland a specified number of blows dependent op the
distapce of the accessible surface of the“specimen from the surface of the plywood sheet Wwhen

mounted as specified in this Subclause 15.4. Distances A, B, C, D, E, F and G are defin¢d as
indicated in Table 7.

Table 7 - Determination of parts A, B, C,DE, F and G

Part to be tested Distance (d) from the surface Parts
of the plywood sheet
mm

Fronf surfaces of«Covers and cover-plates of enclosures which are Not applicable A

intenided to be\accessible after installation, and

Rear surfaces of boxes and enclosures classified according to

7.5.40(7.573

Partsof boxes andenciosures (Mtended to be accessibie after O=0< 1O

installation and classified according to 7.2.1 semi-flush, 7.2.2 semi-

flush or 7.2.3, with the exception of front surfaces already tested as 15<d<25 C

parts A 25 < d <50 D
50 <d <100 E
100 = d <200 F

200 = d G

The striking element shall fall from a height which is specified in Table 8.
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Table 8 — Height of fall for impact test

The

pend
point
inters
to thq

The

The

Height of fall impact energy Parts of enclosures to
be subjected to the
impact

mm J

80 0,2 A
120 0,3 B
160 0,4 C
200 0,5 D
240 0,6 E
320 0,8 F
400 1,0 G

neight of fall is the vertical distance between the position of the checking point, whe
ulum is released, and the position of that point at the moment of impact. The che
is marked on the surface of the striking element where theline through the po
ection of the axis of the steel tube of the pendulum and the striking element, perpend
b place through both axes, meets the surface.

specimens are subjected to blows, which are evenly, distributed over the specimen.

ollowing blows are applied:

r each part A (as far as applicable), five blews as follows:
one blow in the centre;

then, after the specimen has beeh*moved horizontally, one on each of the two
favourable points between the centre and the edges;

and then, after the specimeh’has been turned 90° £ 2° about its axis perpendicu
the plywood, one on eachlef two similar points;

r parts B (as far as applicable), C, D, E, F and G, four blows (see Figure 24) as follg

one blow is applied on the side of the specimen on which the blow can be applied
the plywood sheet*has been turned 60° + 2° about a vertical axis;

one blow s ‘applied on the opposite side on which the blow can be applied afte
plywood _sheet has been turned 60° £ 2° about a vertical axis in the opposite direc

after the“specimen is turned 90° + 2° about its axis perpendicular to the plywood
blow-is applied on one of the sides of the specimen on which the blow can be ap
after the plywood sheet has been turned 60° £ 2° about a vertical axis;

n the
Cking
nt of
cular

least
ar to

WS

after

r the
ion;

one
plied

ona hlowu ic annliod An tha Aannacita cida af tha cnaciman an which tha hilow ~4
SHEe—BroW—15— +Ho-6—O0A—110—O0pPPOSHE—SI6G6—O0—1E6—5SPe6HRHEeA—O6A— W HEA—TE6—oOW—6d

n be

applied after the plywood sheet has been turned 60° + 2° about a vertical axis in the

opposite direction.

The blows shall not be applied to

— knock-outs or to an area within 10 mm of them,

— other parts not necessary to achieve the declared IP of the enclosure,

— accessories and equipment complying with the other relevant standards,

— fixing means recessed below the surface that are not subject to impacts in normal use.

If inlet openings are provided, the specimen is so mounted that the two lines of blows are as
nearly as possible equidistant from these openings.
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After the test, the specimens shall show no damage leading to non-compliance with this
document.

There shall be no cracks passing through the material which are visible to normal or corrected
vision without magnification. Surface cracks in fibre-reinforced mouldings and small
indentations are ignored.
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c) d)
Key
1 mqunting support
2 piyot
3 sppcimen
Application of the blows
Skgtch Total number of blows Points of application Parts to be tested
One at the centre Front surfaces and rear surfaces of
a) 3 One between O and P* boxes or enclosures classified
One between O and Q* according to 7.2.1.1
b 9 One between O and R*
) One between O and S*
) One on the surface T* Accessible parts of boxes or
c) One on the surface U* enclosures intended to be surface
o th . v mounted in normal use except front
ne on the surtace surfaces and rear surfaces of boxes or
d) 2 One on the surface Z* enclosures classified according to

7.2.1.1

* The blow is applied to the most unfavourable point.

Figure 24 — Sequence of blows for parts A, B, C, D, E, F and G
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15.5 Compression test for enclosures made of natural or synthetic rubber or a mixture

of both

Boxes and enclosures classified according to 7.1.4 shall withstand a load which can be
expected in normal use.

Compliance is checked by the following test:

The enclosure shall be mounted according to the instructions of the manufacturer in a horizontal
position in or on a sheet of plywood. Then, the cover of the enclosure and special parts, if any,
are loaded as follows (see Figure 25).

a) T
fa
7

d
It

-~

he cover is loaded with a force of 50 N, applied gradually on an area of 1 cm?-3g
reseeable point of maximum deflection of the cover.

he enclosure shall support the test load for 1 min without deflecting more than 3 mm
pflection is to be measured when the force reaches the specified value,)éxcluding
fluence resulting from the deflection of the plywood and gasket compression.

t the

The
any

f the
ad is

eans
f the

b the

with

The permanent deformation at any point on the cover, excluding\the deflection o
plywood and gasket compression, shall not exceed 1 mm, measured 1 h after the Ig
removed.

b) Al pressure of 50 N/cm? is gradually applied (up to a maximum force of 1 000 N) by m
of a sheet of plywood with a thickness of (9 £ 1) mm, in, contact with the whole area ¢
cpver.

The enclosure shall support the test load for 1 mini_and there shall be no damage t

enclgsure.

After|the test, the boxes or enclosures shall show no damage leading to non-compliance

this document.

/ 1
2/—.
___ Y . 3
=4
et— 5
IEC

Key

1 test force

2 cylinder

3 plywood panel

4 boxes made of natural or synthetic rubber or a mixture of both

5 support

a) For test a (flush-mounted enclosures)
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1EC,

Key
1 tegt force
2 cylinder
3 solid surface
4 bokes made of natural or synthetic rubber or a mixture of both
5 support
b) For test a (surface-mounted/@nclosures)
/ 1
2/
Y
| 3
ol 6
IEC
Key
1 tegt force
2 wgqight
3 solid surface
4 boxes made of natural or synthetic rubber or a mixture of both
5 plywood (9 + 1) mm thick
6 support

c) For test b (flush-mounted enclosures)
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t force

ight

id surface

kes made of natural or synthetic rubber or a mixture of both

wood (9 + 1) mm thick

In order to achieve the specified conditions within the cabinet, it can be necessary to ensure co
tion of the air within and, in general, to use a cabinet which is thermally insulated.

d) For test b (surface-mounted/enclosures)

Figure 25 — Test devices for load compression test for enclosures
made of natural or synthetic rubber or a mixture of both

Test for boxes and enclosures declaréed with IK code

hstant

When boxes or enclosures are declared with an IK code according to IEC 62262, they are t¢sted

acco

16 H

16.1

Parts
earth
acco
in po

ding to Annex B of this document:.

Resistance to heat

Parts of insulating material necessary to retain current-carrying parts

of insulating ;material necessary to retain current-carrying parts and/or parts o
ing circuit in pesition are subjected to a ball-pressure test by means of the appa
rding to IEC 60695-10-2 except that insulating parts necessary to retain earthing term
sition shallbe tested as specified in 16.2.

f the
ratus
inals

The llest is’made on one specimen.

In case of doubt, the test shall be repeated on two further specimens.

When it is not possible to carry out the test on the specimen, the test should be carried out on
a piece at least 2 mm thick which is cut from the specimen. If this is not possible, no more than
four layers, each cut from the same specimen, may be used, in which case the total thickness
of the layers should be not less than 2,5 mm.

The part under test shall be placed on a steel plate at least 3 mm thick and in direct contact
with it.

The surface of the part to be tested is placed in the horizontal position and a steel ball of 5 mm
diameter is pressed against the surface with a force of (20 + 0,5) N.
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The test is made in a heating cabinet at a temperature of (+125 £ 2) °C. After (60 +8) min, the

ball is removed from the specimen, and the specimen is then cooled down within 10 s to
approximately room temperature by immersion in cold water.

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.

16.2 Parts of insulating material not necessary to retain current-carrying parts

Parts of insulating material not necessary to retain current-carrying parts and/or parts of the
earthing circuit in position, even though they are in contact with them, except for parts made of
natumator—syrmthetic Tubber or —a Tmixtare of both—aresubjectedto—a battpressure tgst in
accoldance with 16.1, but the test is carried out at a temperature of (+70 = 2) °C.

Partd of insulating material of flush-mounted enclosures classified according t0x7.2.1.8 are
subjgcted to the test described in 16.1 but at a temperature of (+90 + 2) °C.

If thel test cannot be carried out on a complete enclosure, a suitable part-may be cut from|it for
the purpose of the test.

-

16.3 | Boxes and enclosures of insulating materials classified according to 7.2.2.2 g
7.2.2.3

16.31 Mechanical strength

Boxels and enclosures of insulating material(s) classified according to 7.2.2.2 or 7.2.2.3shall
have|adequate mechanical strength at high temperature.

Compliance is checked by the following test.

A specimen of a box of each type and;size involved, each having at least two threaded or
unthneaded holes shall be tested.

A rigld crossbar (Figure 26) shallbe secured across the face of each box with the size and type
of sgrews normally provided by-the box or wiring device manufacturer. The screws shall be
secufed in the threaded or unthreaded holes located at the face of the box by applying a tgrque
according to the relevant.column of Table 4.

A total force of 180)N, including the force exerted by the crossbar and any assodjated
suspension means).shall be applied to the face of the box.

The boxes and’ enclosures shall be mounted, with the open face downward, in an air-circulating
oven|for 24°h at the following temperatures:

— (--

— (+105 + 2) °C for boxes and enclosures classified according to 7.2.2.3.

The box shall be supported at its open face by a flat plate that does not obstruct the test load
support bracket.

After the oven ageing, the assembly shall be allowed to cool down to approximately ambient
temperature in the oven, with the power switched off and the door opened.

The screws securing the crossbar to the box shall not have pulled out more than 6,3 mm. The
screws shall be able to be removed by a screwdriver using a torque not exceeding 2,3 Nm.
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Dimensions in millimetres
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align with the holes located at the face of the box.

Figure 26 — Rigid crossbar

2 Parts of insulating material necessary to retain-parts of the earthing circuit

of insulating material necessary to retain the/earthing strap described in 11.2 shg
cted to a pull test before and after ageing. ‘After each test, the earthing strap sha
me loose or detached from the specimen.

bliance is checked by the following tests:

it has been conditioned in anl'air-circulating oven for 168 h at 90 °C and then cool
temperature.

est strap shown in Figure 5 shall be attached to the earthing strap by placing the s
nder the earthing tefminal screw. The threads of the earthing terminal shall not be str
the torque shown)in the relevant column of Table 4 is applied.

bsting of thevconditioned sample the test strap shall be attached prior to the conditio

the specimen secured, a force of 45 N shall be applied to the test strap for 5 min i
fion'‘perpendicular to the open face of the specimen.

Il be
| not

imen

ed to

otted
oped

ning.

n the

The force shall be gradually applied in one smooth and continuous movement. If a tensile
machine is used, a jaw separation speed of 10 mm/min shall be applied.

17 Creepage distances, clearances and distances through sealing compound

This Clause 17 is only applicable in the relevant part of the IEC 60670 series, i.e., IEC 60670-21
to IEC 60670-24.
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18 Resistance of insulating material to abnormal heat and fire

Parts of insulating material which might be exposed to thermal stresses due to electric effects,
the deterioration of which might impair safety, shall not be unduly affected by abnormal heat
and by fire.

Compliance is checked by means of the glow-wire test performed according to Clause 4 to
Clause 10 of IEC 60695-2-11:2021, under the following conditions.

— By the test made at 850 °C:

£ L £ i Lot v H L £ v H v H L oLl
L J Tror 'Jal o UJ uloural.uly mratcridi ucucooal_y o TCiantT Currcrit ballyllly 'Jal o darru/7ui pa tS Of
the earthing circuit in position (with the exception of parts of insulating material-nefeded
to retain the earth terminal in position in a box), and

o| for parts of insulating material of boxes and enclosures classified according to 1.2.2,
with the exception of parts protruding from the wall and internal parts_(é.\g. separgtors)
not necessary to retain current carrying parts in position.

— By the test made at 650 °C:

o| for parts of insulating material not necessary to retain current-carrying parts in position
(even though they are in contact with them), and

o| for parts of insulating material retaining earthing terminalin position;

o| for parts of insulating material of boxes and enclosures classified according to 7.2.2,
protruding from the wall and internal parts (e.g. Separators) not necessary to netain
current carrying parts in position.

A cufrent-carrying part or a part of the earthing gircuit retained by a mechanical meaps is
cons|dered to be retained in position. The use*of grease or the like is not considered {o be
mechanical means.

Extennal conductors cannot be considered*as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating material is necessary to retain cufrent-
carrying parts and parts of the“earthing circuit in position, the device is examined without
condpctors while held in positions with the insulating material in question removed.

If the| tests specified have to be made at more than one place on the same specimen, care|shall
be taken to ensure that)any deterioration caused by previous tests does not affect the reslult of
the test to be made.

Small parts, where each surface lies completely within a circle 15 mm in diameter, or where
any part ofthe surface lies outside a 15 mm diameter circle and where it is not possible tg fit a
circlg 8,mm’in diameter on any of the surfaces, are not subjected to the test of this Clause 18
(see [Figure 27 for a diagrammatic representation).

When checking a surface, projections on the surfaces and holes which are not greater than
2 mm on the largest dimension are disregarded.

The tests are not made on parts of ceramic material.

The glow-wire test is applied to ensure that an electrically heated test wire under defined test
conditions does not cause ignition of insulating parts or to ensure that a part of insulating
material, which can be ignited by the heated test wire under defined conditions, has a limited
time to burn without spreading fire by flame or burning parts or droplets falling down from the
tested parts onto the pinewood board covered with a tissue paper.

If possible, the specimen should be a complete box or enclosure.
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If the test cannot be made on a complete box or enclosure, a suitable part of it may be cut out
for the purpose of the test.

The test is made on one specimen.
In case of doubt, the test shall be repeated on two further specimens.
The test is made by applying the glow wire once for (30 = 1) s.

The specimen shall be positioned during the test in the most unfavourable position of its
intenpeaUse (witri'trie sSuriace tested Irh a vertical POsSItior).

The {ip of the glow wire shall be applied to the specified surface of the specimenttaking into
accolnt the conditions of the intended use under which a heated or glowing elemenht may ¢ome
into ¢ontact with the specimen.

The $pecimen is regarded as having passed the glow-wire test if:

— there is no visible flame and no sustained glowing, or if

— flames and glowing at the specimen extinguish within 30 s-after the removal of the|glow
wire.

Therg shall be no ignition of the tissue paper or scorching of‘'the board.

Dimensions in millimetres

} .
I Y AN ____|- _ Specimen

IEC

a) To be tested
215

- -
- L

|
P

E=geoiE

(258‘

i
P

—-— Specimen

IEC

b) No test is required

Figure 27 — Diagrammatic representation
of the glow-wire test

19 Resistance to tracking

For boxes and enclosures with protection degree higher than IPXO0, all parts of the insulating
material retaining live parts in position shall be made of a material resistant to tracking.
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For materials other than ceramic and where the creepage distances are less than twice the
values specified in Clause 17, compliance is checked by the test of IEC 60112 on three
specimens.

A flat surface of the part to be tested, if possible, at least 15 mm x 15 mm and at least 3 mm

thick,

is placed in the horizontal position.

The material under test shall pass a proof-tracking index of 175 using test solution A with a time
interval between drops of (30 = 5) s.

No fl

allen.

Alter
than

20 F

Ferrd

The fest can be made on representative parts of the box or enclosure.

Com

All g
(10 4

at a

With
contd

After|
(100

Traces of rust on cut-edges and any yellowish film removable by rubbing are ignored. Cut €

also

21 E

Prod

The Tarts are then immersed for (10 £ 1) min-inYa 10 % solution of ammonium chloride in

hatively, the CTI value for the material may be used. The CTI value shall notvbe
175.

Resistance to corrosion

us parts of boxes and enclosures shall be adequately protected(against rusting.

bliance is checked by the following test.
rease is removed from the parts to be tested by’ immersion in a degreasing agef
1) min.

emperature of (20 = 5) °C.

but drying, but after shaking off ahy drops, the parts are placed for (10 £ 1) min in &
ining air saturated with moisture to a level of 91 % to 95 % at a temperature of (20 £ §

the parts have been dried for (10 £ 1) min in a heating cabinet at a temperatuy
+ 5) °C, their surface shall show no sign of rust.

nclude punched holes and thread surfaces of tapped holes.

Flectromagnetic compatibility (EMC)

less

it for

water

re of

dges

pets/covered by this document are, in normal use, passive in respect to electromagnetic

influences (emission and immunity).

Therefore, no tests are necessary.
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Figure A.1 shows examples of enclosures and parts thereof.
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Examples of enclosures and parts thereof

4 5 3 - 1 5 2
T J
e s NS |

ver-plate

ver

bagkplate

ac

Cessory

a) Backplate and cover
(only surface-type) (surface-type)

b) Box and cover-plate

Figure A.1 = Examples of enclosures and parts thereof

1 5 2
]
| \S—

]

IEE

c) Box and cover-plate
(flush-type)
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Annex B
(normative)

Test for boxes and enclosures declared with IK code

Boxes and enclosures declared with an IK code shall comply with the test and requirements of
this Annex B.

Compliance is checked by the following test.

Speg

imens shall be tested according to IEC 62262 by means of a test hammer appayatus

desctibed in IEC 60068-2-75, suitable for the dimension of the enclosure, using impdet,energy

related to the protection code as stated in IEC 62262:2002/AMD1:2021, Table 1.

The 1§

The box or enclosure shall be installed on a rigid support of sufficient dimension and arra

asin

The {

Threg blows shall be applied on each surface accessible imnormal use.

After]
have

Rem
and (

Dam
agair

Crac
magr
disre

est is performed on a new set of specimens.

normal use.

est shall be carried out under the conditions indicated in 5{1 jof this document.

been maintained.

bvable covers shall still be removable and¥einstallable, lids or doors shall still be ope
losable.

hge to the finish, small dents and~small chips which do not adversely affect the prote
st electric shock or harmful ingress of water are disregarded.

ks passing through the rnaterial not visible with normal or corrected vision wi
ification, surface cracks in fibre-reinforced mouldings and small indentations
garded.

nged

the test, visual inspection shall verify that the Spetcified IP code and dielectric propérties

nable

ction

thout
are
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Partie 1: Exigences générales
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LeE décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€"Ya pour ob
oriser la coopération internationale pour toutes les questions de normalisation dans les domain
ectricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des 'Notrmes internatio
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée 'a des comités d'étude
lvaux desquels tout Comité national intéressé par le sujet traité peut-participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison aveC-EC, participent égaleme
vaux. L'IEC collabore étroitement avec I'Organisation Internationale/de “Normalisation (ISO), selo
hditions fixées par accord entre les deux organisations.

sible, un accord international sur les sujets étudiés, étant donné qle‘les Comités nationaux de I'lEC inté
ht représentés dans chaque comité d'études.

5 Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous_ les‘efforts raisonnables sont entrepris afin qug
ssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

sure possible, a appliquer de fagon transparente’les Publications de I'|EC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation™“de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soittdirecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la-publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit quillti est accordé.

ttention_est attirée sur les références normatives citées dans cette publication. L'utilisation de publig
érencées est obligatoire pour une application correcte de la présente publication.

FC\attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisatio

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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droit de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas regu
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'l

EC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60670-1 a été établie par le sous-comité 23B: Prises de courant et interrupteurs, du
comité d'études 23 de I'lEC: Petit appareillage. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2015. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)
c)
d)

e)

Le telxte de cette Norme internationale est issu des documents suivants:

Ler

La lapgue employée pour I'élaboration de cette Norme internationale est I'anglais.
La version frangaise n'a pas été soumise au vote.

Ce dpcument a été rédigé selon les Directives ISQ/IEC, Partie 2, il a été développé selo
Diredtives ISO/IEC, Partie 1 et les DirectivesISO/IEC, Supplément IEC, disponibles
www|iec.ch/members_experts/refdocs. Les. principaux types de documents développés
I'lEC|sont décrits plus en détail sous www.jec.ch/standardsdev/publications.

Dangd la présente publication, les caractéres d'imprimerie suivants sont utilisés:

Une |iste de toutes jes-parties de la série IEC 60670, publiées sous le titre général Boif
enveloppes pour appareillage électrique pour installations fixes pour usages domestiqu
analggues, se trouve sur le site web de I'lEC.

Le cgmité-adécidé que le contenu de ce document ne sera pas modifié avant la date de st3
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docu

les classifications, marquages et essais des boftes et enveloppes destinées a étre utilisées

et installées a une température ambiante inférieure a la normale ont été modifiés;
I'essai de durabilité des marquages a été modifié;

un essai a été ajouté pour les vis de fixation protégées par des bouchons;

une annexe normative a été ajoutée pour spécifier les essais appliqués aux bofites et

enveloppes déclarées avec un code IK;

des exigences ont été spécifiées pour la résistance a la chaleur anormale et au feu des

Projet Rapport de vote
23B/1533/FDIS 23B/1551/RVD

Kigences proprement dites:‘¢aractéres romains;

e
modalités d'essais: caracteres italiques;

>

btes: petits caractéres romains.

parties internes qui ne sont pas nécessaires au maintien en place des piéces sous ténsion.

pport de vote indiqué dans le tableau ci-dessus donne toute infofmation sur le vote ayant
abouti a son approbation.

n les
sous
par

es et
es et

bilité

rechgrché. A cette date, le document sera

ment

reconduit,
supprimeé, ou

révise.
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BOITES ET ENVELOPPES POUR APPAREILLAGE ELECTRIQUE
POUR INSTALLATIONS ELECTRIQUES FIXES POUR
USAGES DOMESTIQUES ET ANALOGUES -

Partie 1: Exigences générales

omaine d'application

ésente partie de I'lEC 60670 s'applique aux boites, enveloppes et parties d'envelg

(ci-aprées désignées par les termes "boites" et "enveloppes") pour appareillages électr

dont
conti

la tension assignée ne dépasse pas 1 000 V en courant alternatif et 1 500V en co
hu pour installations électriques fixes pour usages domestiques et analagues, en inté

ou en extérieur.

Les

temp)
sur
ambi

poites et enveloppes conformes au présent document sont adaptés a un usage 3
gratures ambiantes qui ne dépassent pas habituellement +40-2C, mais dont la moy
ne période de 24 h ne dépasse pas +35 °C, avec une limite basse de la tempér
bnte de -5 °C.

D'aufres températures situées en dehors de la plage ci-dessus peuvent s'appliquer sel

class

Le p
élect

Les I

la p
meécd

ification des boites et enveloppes.

résent document est destiné a s'appliquer.aux boites et enveloppes pour appare
[ique relevant du domaine d'application dy comité d'études 23 de I'lEC.

oftes et enveloppes qui font partie intégrante d'un appareillage électrique et qui ass
otection de cet appareillage centre les influences externes (par exemple, ¢
niques, pénétration de corps,solides ou de l'eau, etc.) sont couvertes par la n

pertinente pour cet appareillage.

Le p
avec

Le p
modi

un code IK, voir I'Annexe B (normative).

résent document;s'applique également aux types de boites et d'enveloppes, selo
fications apportées a I'lEC 60670-21, I'lEC 60670-22, I'lEC 60670-23 et I''EC 60670-

Le présent decument ne s'applique pas aux:

—

q

sdces de plafond;

ppes
ques

urant
rieur

des
enne
ature

on la

llage

urent
hocs
prme

ésent document fournit des exigences d'essai pour les boites et enveloppes déclarées

n les
P4.

Y

OTTTeTteurs Supports de tunmmmaites;

— Dboftes, enveloppes et parties d'enveloppes spécifiquement congues pour étre utilisées dans
les systémes de goulottes et de conduits profilés conformes a I'lEC 61084 et qui ne sont
pas prévues pour étre installées en dehors de ces systémes.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60068-2-75:2014, Essais d'environnement — Partie 2-75: Essais — Test Eh: Essais au
marteau
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IEC 60112:2020, Méthode de détermination des indices de résistance et de tenue au
cheminement des matériaux isolants solides

IEC 60417, Symboles graphiques utilisables sur le matériel, disponible a I'adresse
http://www.graphical-symbols.info/equipment

IEC 60423:2007, Systemes de conduits pour la gestion du cdblage — Diamétres extérieurs des
conduits pour installations électriques et filetages pour conduits et accessoires

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC 60529:4989/AMD1:14999
IEC $0529:1989/AMD2:2013

IEC 60695-2-11:2021, Essais relatifs aux risques du feu— Partie 2-11;: Essais du fil
incarnldescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis

IEC 60695-10-2:2014, Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormdles —
Essaj a la bille

IEC 60981:2019, Extra-heavy duty rigid steel conduits (disponible ‘€n anglais seulement)

IEC 61032:1997, Protection des personnes et des matériels."par les enveloppes — Calibres
d'esdai pour la vérification

IEC 61140:2016, Protection contre les chocs électriqué’s — Aspects communs aux installdtions
et aulx matériels

IEC 62262:2002, Degrés de protection progur€s par les enveloppes de matériels électrlques
contre les impacts mécaniques externes (code IK)
IEC §2262:2002/AMD1:2021

Guide 51 de I'ISO/IEC, Aspects liés-a la sécurité — Principes directeurs pour les inclure |[dans
les nprmes

3 Termes et définitions
Pour|les besoins du\présent document, les termes et définitions suivants s'appliquent.

L'ISQ et I'EG-tiennent a jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |ECElectropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1

enveloppe

combinaison de parties, telles que boites, plaques arriére, capots, plaques de recouvrement,
couvercles, extensions de boites, appareillages, etc., qui assurent, aprés montage et
installation comme en usage normal, une protection appropriée contre les influences externes
et une protection définie contre les contacts avec les parties actives enfermées, dans toutes
les directions accessibles

Note 1 a I'article: Voir I'Annexe A.
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3.2

boite

partie d'une enveloppe équipée de moyens de fixation d'un capot, d'une plaque de
recouvrement, d'un appareillage, etc., et qui est destinée a recevoir des appareillages (tels que
des socles de prises de courant, des interrupteurs, etc.)

Note 1 a I'article: L'appareillage peut se situer entiérement ou partiellement a l'intérieur de I'enveloppe.

3.3
extension de boite
partie d'une enveloppe destinée a I'extension d'une boite dans le but soit d'accroitre son volume

' 2 2 '
|nter| U or\|+ rln |r\||gnr\r lo OFS du maontaage-—aneactrA ol caomi ancacterAd one 1o cniefana finin d un

tor montage—encastré—od-semi-encastré—surta-surfacefinie
mur ¢u élément analogue

3.4
plaque arriére
parti¢ d'une enveloppe pour montage en saillie équipée de moyens de fixation d'un capot, d'une
plague de recouvrement, d'un appareillage (tels que socles de prises. de courant,| des
interfupteurs, etc.)

3.5
cougercle

capat

plaqlie de recouvrement
parti¢ d'une enveloppe qui ne fait pas partie intégrante ouy,n'est pas une partie de I'appareillage,
qui peut soit maintenir un appareillage dans sa positian\soit I'enfermer

3.6
couVercle de rehausse
capo} destiné a étre monté directement sur,Mne boite dans le but de fixer des appareillages et
d'augmenter le volume intérieur de I'enveloppe

Note 1 a l'article: La partie centrale du capot est rehaussée afin de s'aligner sur 'épaisseur spécifique du mur ou
du plafond et de permettre le montage d'un'appareillage a fleur de la surface du mur ou du plafond.

3.7
partie conductrice accessible
masse

parti¢ conductrice dun*matériel électrique susceptible d'étre touchée et qui n'est| pas
normialement sous tension, mais peut le devenir lorsque l'isolation principale est défaillanfte

3.8
envefloppe pour montage en saillie

boitg pourimontage en saillie

boite| od,enveloppe destinée a étre montée en saillie sur une surface

Note 1 a I'article: Voir I'Annexe A.

3.9

boite pour montage encastré

enveloppe pour montage encastré

boite ou enveloppe destinée a étre encastrée de fagon a affleurer avec la surface de montage

Note 1 a I'article: Voir I'Annexe A.

3.10
boite pour montage semi-encastré
enveloppe pour montage semi-encastré

boite ou enveloppe destinée a étre encastrée dans une surface de montage et qui fait
partiellement saillie au niveau de la surface de montage
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presse-étoupe
dispositif congu pour permettre l'insertion d'un cable, d'un cable souple ou d'un conducteur isolé
dans une enveloppe, et qui assure I'étanchéité et la retenue; il peut aussi assurer d'autres
fonctions telles que la mise a la terre, la liaison de continuité, l'isolation, la protection de céable,
la suppression des tensions ou une combinaison de ces fonctions

3.12
joint

2024

matériau utilisé pour combler I'espace compris entre l'intérieur d'un presse-étoupe et le cable
qui le traverse, habituellement comprimé par le presse-étoupe et formant ainsi un joint

3.13

joint
maté
comg

3.14

d'étanchéité
Fiau inséré entre les surfaces d'accouplement d'une enveloppe, et qui forme»un join
ression

passje-fil

comg
auss
atmo

Note

[SOU
acce
par "

osant utilisé pour maintenir et protéger le cable ou le conduit a-son entrée. Il peuf

sphériques polluants

a l'article: Voir la Figure 1.

RCE: I[EC 60050-581:2008, 581-27-19, modifiée — "piéce d'un composant ou
5soire utilisée™ a été remplacé par "composant utilisé", "les fils ou le cable" a été rem
e cable ou le conduit" dans la définition, et la;Note 1 a I'article a été ajoutée.]

t par

étre

utilisé pour empécher la pénétration de I'humidité ou plus’généralement des agents

d'un
blacé

IEC

Légende

1 boite

o 0~ W N

ap

membrane d'entrée
enveloppe
membrane de protection

passe-fil

pareillage électrique

Figure 1 — Exemples de membranes et de passe-fils
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3.15

membrane d'entrée

composant ou partie intégrante d'une enveloppe utilisé pour protéger le cable et qui peut étre
utilisé pour soutenir le cable ou le conduit au point d'entrée

Note 1 a I'article: Une membrane d'entrée peut aussi empécher la pénétration de I'hnumidité ou des polluants et peut
faire partie d'un passe-fil (voir la Figure 1).

3.16

membrane de protection
composant ou partie intégrante d'une enveloppe qui n'est pas destiné a étre traversé en usage
nor | et est prévu pour procurer une protection contre 1a pénétration de I'eau ou de corps
solidgs et/ou permettre le fonctionnement d'un appareillage

Note 1 a l'article: Voir la Figure 1.

3.17
matériau composite
combinaison d'un métal et d'un matériau isolant

3.18
orifi¢ge a manchon

entrée ouverte d'une boite permettant l'insertion et la retenue d’un conduit

3.19
reterjue de céable
capartité a limiter le déplacement d'un cable contreiles forces de traction

3.20
serrg-cable
capatité a limiter le déplacement d'un c8ble souple contre les forces et les couples de traction
et de| pression

3.21
boudhon obturateur
composant utilisé pour obturer une ouverture ou une paroi défongcable ouverte

3.22
Un

tensjon assignée
tensipn fixéespar le constructeur pour le fonctionnement spécifié de la boite ou de I'envelpppe

[SOYREEIEC 60050-442:1998, 442-01-03, modifiée — Le symbole a été ajouté en tant que
terme¢,le’domaine "(pour le petit appareillage)" a été supprimé, et "d'un appareil" a été remplacé
par "de la boite ou de I'enveloppe" dans la définition.]

4 Exigences générales

Les bofites et enveloppes doivent étre congues et construites de fagon qu'en usage normal leur
fonctionnement soit fiable et que la sécurité soit assurée en réduisant le risque a un niveau
tolérable, défini dans le Guide 51 de I'|SO/IEC.

La conformité est vérifiée en satisfaisant a toutes les exigences pertinentes et en effectuant les
essais spécifiés.
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5 Généralités sur les essais

5.1 Conditions d'essai et nombre d'échantillons

Les essais selon le présent document sont des essais de type.

Sauf spécification contraire dans le présent document, les boites et enveloppes sont soumises
aux essais dans leur état de livraison.

Les appareillages conformes a d'autres normes ne sont pas soumis a de nouveaux essais.

Les Jessais sur les boites et enveloppes en matériau isolant doivent étre effectués apres une
période de conditionnement préalable d'au moins 48 h a une température ambianté.comfprise
entrg +15 °C et +35 °C et a une humidité relative de I'air comprise entre 45 % et 85 %.

NOTE| Pour certains matériaux, le fabricant peut demander une période de conditionnement préalable plus Igngue.

Sauf| spécification contraire, les essais sont effectués dans l'ordré \des articles a| une
tempgrature ambiante comprise entre +15 °C et +35 °C sur un lot de ¢rois échantillons.

Il estirecommandé de réaliser les essais a une température ambiante de (20 + 5) °C.

5.2 | Exigences générales de conformité

Les ¢chantillons sont soumis a tous les essais apprapriés, et les exigences sont remplies si
tous |es essais appropriés sont considérés comme réussis.

Si I'Un des échantillons ne satisfait pas a un essai en raison d'un défaut de montage qu de
fabrigation, cet essai et tous les essais précédents qui peuvent avoir influencé les résultafts de
cet dssai doivent étre répétés sur un aufre lot complet d'échantillons. En outre, les epsais
suivgnts doivent étre effectués dans I'ordre exigé sur un autre lot d'échantillons qui doiven{ tous
satisfaire aux exigences.

NOTE| Lorsqu'il soumet a I'essai le premier lot d'échantillons, le demandeur peut également soumettre a I'egsai le
lot supplémentaire qui peut étre nécessaire en cas de défaillance d'un échantillon. Le laboratoire d'essai spumet
alors p I'essai, sans autre demande, le lot supplémentaire d'échantillons et ne prononce son rejet qu'en das de
nouvelle défaillance. Si le lot supplémentaire d'échantillons n'est pas soumis a I'essai en méme temps, la défafllance
d'un échantillon entraine le rejet:

Dang le présent document, le terme "instructions" signifie les instructions du fabricant.

6 Caractéristiques assignées

Le présent Article 6 s'appligue uniquement pour les besoins des Normes internationales
perti.’.C“{'CS S..iunnl-no- 'NEC a0670 24 A I'IEC 5nn7n ’)2 ou !'!EC 5nn7n 22 Ay !'!I:f‘ nnn73_24_

oot o T Eo- O OT U= T ouT 1 TOT U= TOT U= O—oUT = o OTOT
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7 Classification
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Les boites et enveloppes sont classées selon le Tableau 1.

Tableau 1 — Classification des boites et enveloppes

Critéres de classification

7.1 Nature du matériau 7.1.1 lIsolant
7.1.2 Métallique
713 Composite
7.1.4 Caoutchouc naturel ou

synthétique ou mélange des deux

7.2 |Type de montage

7.2.1 Encastrées, semi-

encastrées dans des murs massifs,

des plafonds ou des planchers

7.2.1.1 Ne convient|pas a
I'encastrement dans| le béton

7.2.1.2 Convient a I'encastref
dans le beton avec une

température maximale au cour
processus de coulage de 60 °Q

nent

5 du

7.21.3 Convient a I'encastre
dans le béton avec une

température maximale au cour
processus de coulage de +90 1

nent

5 du
C

7.2.2 Encastrées ou semi-
encastrées dans des murs creux,
des plafonds creux, des‘planchers
creux ou dans des meubles

7.2.2.1 Classe Ha

7.2.2.2 Classe Hb pourles m

urs

7.2.2.3 Classe Hb pour les
plafonds

7.2.3 Montées en saillie sur des
murs, des plafonds, des planchers
oudes meubles

7.3 |Type(s) d'orifices d'entrée @

7.3.1 Avec orifices d'entrée pour
Cables gainés pour installations
fixes

7.3.2 Avec orifices d'entrée pour
cables souples

7.3.3 Avec orifices d'entrée pour
conduits lisses ou annelés

7.3.4 Avec orifices d'entrée pour
conduits filetés

7.3.5 Avec orifices d'entrée pour
d'autres types de

conducteursicibles-ou-conduits

7.3.6 Avec orifices a manchons

7.3.7 Sans orifices d'entrée. Les
orifices d'entrée sont pratiqués
pendant l'installation

7.4 Moyens de fixation

7.4.1 Avec retenue de cable

7.4.2 Avec serre-cable

7.4.3 Avec fixation de conduit
souple

7.4.4 Sans moyens de fixation
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Critéres de classification

7.5

pendant I'installation et I'utilisation

Température minimale 751 -5°C

7.5.2 -15°C
7.5.3 -25°C
7.5.4

-25 °C pendant l'installation,

-25 °C a -40 °C pendant
I'utilisation, selon la valeur
déclarée.

7.6

péndtration de corps solides étrangers selon I'lEC 60529

Degré de protection contre I'accés aux parties dangereuses et contre les effets nuisibles dus a la

7.7

Degré de protection contre les effets nuisibles dus a la pénétration d'eau selon I'lEC 60529

7.8

partie montée a l'intérieur des

Degré de protection de la 7.8.1 1P2X
7.8.2 >IP2X

murg creux des boftes classées
selo le 7.2.2.1
7.9 |Dispositions pour la fixation 7.9.1 Bofites équipées de vis

des @ppareillages dans les boites

7.9.2 Boites destinées a recevoir
des vis

7.9.3 Boites destinées a recevoir
des griffes

7.9.4 Boites destinées récevoir
d'autres dispositifs

a

En

pla
etl

IT,

NOTE Dans les pays suivants, seules les boites et enveloppes de classe Ha sont utilisées: BE, BR, CH, DE| FR,

Les boites et enveloppes peuvent comporter plusieurs.types d'entrées.

rgison des regles d'installation, les boites de classe Hb pour les murs et les boites de classe Hb pour les
fgnds font I'objet d'exigences supplémentaires spécifiques et sont soumises aux essais selon le 11.2, le 12.13
e|16.3.

JP, NL, NO, PT, SE, UK.

8

8.1

Les

suivdntes:

a)

De
b)

d)

Marquage
Généralités

marquageslapposés sur les boites et enveloppes doivent comporter les informations

I4 nom,/la marque commerciale ou une marque d'identification du fabricant ou du verndeur
gsSponhsable.

—

plus, les enveloppes doivent étre marquées avec les informations suivantes:

le premier chiffre caractéristique pour le degré de protection contre I'acces aux parties
dangereuses et contre les effets nuisibles dus a la pénétration de corps solides étrangers,
s'il est déclaré comme supérieur a 4 auquel cas le second chiffre caractéristique doit
également étre indiqué;

le second chiffre caractéristique pour le degré de protection contre les effets nuisibles dus
a la pénétration d'eau, s'il est déclaré comme supérieur a 2 auquel cas le premier chiffre
caractéristique doit également étre indiqué;

le marquage suivant /I\P/)g(\ (IEC 60417-6345:2015-07) sur le capot des enveloppes

encastrées destinées a étre montées sur des surfaces rugueuses et dont le code IP dépend
de la surface (voir la Figure 20);
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Le code IP, le cas échéant, doit étre marqué sur l'extérieur de l'enveloppe de fagon a étre
facilement visible lorsque I'enveloppe est montée et raccordée comme en usage normal.

e) laréférence de type, qui peut étre un numéro de catalogue;

NOTE 1 Dans le pays suivant, le marquage de la référence de type n'est pas utilisé: UK.

f) pour les boites et enveloppes classées selon le 7.2.2.2 et le 7.2.2.3, le volume intérieur
minimal en cm3 déterminé par I'essai du 12.16. Le volume intérieur doit étre marqué a
I'intérieur de la boite ou de I'enveloppe. Le marquage d'une boite ou enveloppe doit étre tel
que la valeur puisse étre lue aprés l'installation normale de la boite, mais avant I'installation
des dispositifs de cablage et du céable.

Les ipformations suivantes doivent étre marquées sur les boites et enveloppes ou doiveng étre
fournjies par le fabricant, sur le plus petit emballage ou dans les instructions dont la~fourniture
avec|le produit n'est pas exigée:

g) 9P °C pour les boites et enveloppes classées selon le 7.2.1.3;

h) Igs informations nécessaires concernant les ouvertures qui peuvent étre'pratiquées pendant
I'installation dans le cas de boites et d'enveloppes classées selon 1e\/}3.7;

symbole IEC 60417-6292:2015-11 pour les boites et enveloppes classées $elon

7.5.2,le 7.5.3 etle 7.5.4.

b symbole doit indiquer la température minimale d'installation et d'utilisation déclarée|pour
s boites et enveloppes classées selon le 7.5.2 6urle 7.5.3, ou la température minimale
utilisation déclarée pour les boites et enveloppes Classées selon le 7.5.4.

_.
@

@D

Q o

our les produits conformes au 7.5.4, les instructions doivent spécifier que ces prgduits
bnt prévus pour une installation jusqu'a la température de -25 °C et pour une utilisation
squ'a la valeur de température déclarée par le fabricant. La valeur déclarée doit étfe un
ultiple de 5 °C;

symbole Ha pour les boites classées selon le 7.2.2.1, le symbole Hb pour les bofites
classées selonle 7.2.2.2 et le 72.2.3;

3¢ T

_.
=
@

NPTE 2 Dans le pays suivant, le;symbole des boites classées selon le 7.2.2.1 n'est pas utilisé: JP.

k) 19 code IK, s'il est déclarée.

A mdins que cela ne soit\évident, des informations complémentaires pour I'utilisation corfecte
de I'dnveloppe doivent étre données dans les instructions dont la fourniture avec le produit|n'est
pas gxigée.

Dang des cag particuliers, afin de procurer un degré de protection supérieur par l'utilisation de
piecgs spéeiales, il convient de fournir des instructions qui précisent le degré de protdction
supéfieur._Dans un tel cas, le marquage couvre le degré de protection initial.

8.2 Durabilité du marquage sur les boites et enveloppes

Le marquage doit étre facilement lisible, durable et indélébile.

Le marquage au laser directement sur le produit et le marquage réalisé par moulage,
estampage ou gravure ne sont pas soumis a cet essai.

La conformité est vérifiée par examen avec une vision normale ou corrigée sans grossissement
supplémentaire et, si nécessaire, par I'essai suivant.

L'essai est réalisé en frottant le marquage pendant 15 s avec un chiffon de coton imbibé d'eau,
puis a nouveau pendant 15 s avec un chiffon de coton imbibé de n-hexane a 95 % (nom d'index
du Chemical Abstracts Service, CAS RN, 110-54-3).
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NOTE Le n-hexane 95 % (nom d'index du Chemical Abstracts Service, CASRN 110-54-3) est disponible aup

2024

rés de

différents fournisseurs de produits chimiques sous forme de solvant de chromatographie liquide haute pression

(CLHP).

Lors de l'utilisation du liquide spécifié pour I'essai, les précautions indiquées dans la

fiche

technique de sécurité correspondante, fournie par le fournisseur de produits chimiques, doivent

étre prises pour protéger les techniciens de laboratoire.

La surface de marquage a soumettre a I'essai doit étre séchée aprées I'essai a l'eau.

Le frottement doit commencer immédiatement apres avoir imbibé le chiffon de coton, en

app/i'vu::nf une force de r\nmprnceinn de ‘/R+ 1/\ N_a yne cadence d'environ un r\yr\l

par

seconde (un cycle comprenant un mouvement vers l'avant puis vers l'arriere sur -toy
longgyeur du marquage). Pour les marquages de plus de 20 mm, le frottement peut étre din
une partie du marquage, sur une longueur d'au moins 20 mm.

La fdrce de compression est appliquée a l'aide d'un piston d'essai enveloppé-dans du

composé de ouate hydrophile, recouvert d'un morceau de gaze de coton a'usage médical.

Les dimensions du piston d'essai doivent étre celles spécifiées a la_ Figure 2. Le piston d'
doit gtre constitué d'un matériau élastique inerte contre les liquides d'essai et d'une d
Shorge-A de 47 + 5 (caoutchouc synthétique, par exemple).

C

A /]
4 %
~ wnle s o - - --/—--— -_
/
\ /
Z
IEC
Dimensions
mm
° A B C
Dimensions 20 20 2
Tolérance +2, -0 +0,5 +1, -0

Figure 2 — Dimensions du piston d'essai

S'il n'est pas possible de réaliser I'essai sur les échantillons en raison de la forme

te la
nité a

cofon

pssai
Lreté

b/des

dimehsions du produit ou si le marquage n'est pas accessible avec le piston d'essai:

— une piece appropriée qui présente les mémes caractéristiques que le produit peut étre

soumise a l'essai

ou

— un autre piston d'essai de forme différente peut étre utilisé, a condition de conserver le

rayon B.
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9 Dimensions

Les boites et enveloppes doivent étre conformes aux feuilles de normes appropriées, le cas
échéant.

La conformité est vérifiée par examen et par mesurage.

10 Protection contre les chocs électriques

Les h
équif
activ

Lorsd
elles
instry

La cq

Les
I'NEC
dans

De p
thern
4he
du cd

bs ne soient pas accessibles.

ue les enveloppes sont fournies sans capot, plaque de recouvrement ou/appareil
sont soumises aux essais avec les parties appropriées installées conformémen
ctions.

nformité est vérifiée par examen et, en cas de doute, par l'essalsuivant.

enveloppes doivent étre soumises a l'essai en appliguant le calibre d'essai 1
61032 avec une force de 20 N pendant 1 min, et ce calibre d'essai ne doit pas pén
le volume intérieur de I'enveloppe, comme cela est représenté a la Figure 3.

Dimensions en millif

212

|

IEC
Figure 3 «Démonstration d'absence de pénétration du volume intérieur

us, toutesdes enveloppes conformes a 7.1.1, 7.1.3 et 7.1.4 avec des parties en matf
noplastique ou élastomére doivent étre placées dans une étuve a + (35 1 2) °C pef
{, immediatement aprées, étre soumises pendant 1 min a une force appliquée avec la p
libre-d'essai 11 de I''EC 61032.

N : n , ’
cmﬂmwmmwﬂm%wwlees,
ées et installées comme en usage normal conformément aux instructions, les_parties

lage,
aux

1 de
étrer

hétres

griau
1dant
ointe

Ce calibre est appliqué avec une force de 75 N a tous les emplacements, ou la déformation du
matériau isolant est susceptible de compromettre la sécurité, a I'exception des membranes, des
passe-fils, des parois défongables ou parties analogues.

Les essais doivent étre effectués sur les parties qui sont accessibles apres installation.

Le calibre d'essai ne doit pas pénétrer dans le volume intérieur de I'enveloppe, comme cela est
représenté a la Figure 3.

Les parois défongables sont soumises aux essais du 12.9.2.
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11 Dispositions relatives a la mise a la terre

11.1 Boites et enveloppes comportant des parties conductrices accessibles

Les boites et enveloppes comportant des parties conductrices accessibles doivent étre
équipées d'un dispositif de mise a la terre de faible résistance ou doivent permettre l'installation
d'un tel dispositif de mise a la terre. Pour les besoins de cette exigence, les petites vis et piéces
analogues isolées des parties actives et servant a la fixation des bases, capots ou plaques de
recouvrement, etc., ne sont pas considérées comme des parties conductrices accessibles.

Les parties conductrices accessibles des capots ou plaques de recouvrement doivent étre
raccqgrdées, par l'intermédiaire d'une connexion de faible résistance, au dispositif de mis¢ a la
terreflorsqu'elles sont équipées comme en usage normal.

La canformité est vérifiée par I'essai suivant.

Un cpurant alternatif ou continu de (25 + 1) A, produit par une source dé.tension a vide ne
dépajssant pas 12 V est injecté entre la borne de terre et chaque partie conductrice accessgible,
successivement. La chute de tension entre la borne de terre et chaque partie conductrice
accegsible est mesurée, puis la résistance est calculée a partir ducolirant et de cette chuge de
tensipn.

La résistance ne doit en aucun cas dépasser 0,05 Q.

Il convient de veiller a ce que la résistance de contact.entre I'extrémité de la sonde de mégsure
et la jpartie conductrice accessible en essai n'influence pas les résultats d'essai.

Pour|les boites et enveloppes en matériau isolant ou composite avec un degré IP supérieur a
IPXO0} des dispositions peuvent étre prises €najoutant des moyens pour assurer la continuité
effective du conducteur de mise a la terreslorsque plus d'une entrée est fournie.

Les dispositifs de mise a la terre ou-les dispositions pour la fixation de tels dispositifs ddivent
étre placés de sorte que:
— lgs dispositifs soient facitement accessibles par la face ouverte de la boite; et

— |l démontage d'un appareillage monté dans la boite ne perturbe pas la continuité du dircuit
de mise a la terre; et

lds dispositifs ne_fassent pas partie d'un capot démontable, de l'arriere ou d'un cbté de la
bpite ou de l'enveloppe.

La cgnformité_est vérifiée par examen.

11.2 | .Boites et enveloppes en matériau isolant classées selon le 7.2.2.2 et le 7.2.2.3

Les boites et enveloppes en matériau isolant doivent au moins étre équipées d'une bande de
mise a la terre ayant une borne a vis pour les besoins de la mise a la terre avec une capacité
de connexion d'au moins 4 mm2. La conception de la bande de mise & la terre doit permettre
de s'assurer que les étriers de montage métalliques des appareillages montés dans la boite
ainsi que les capots métalliques installés sur la boite sont connectés aux conducteurs de mise
a la terre (voir la Figure 4 et la Figure 5).
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Figure 4 — Bande de mise a la terre

Dimensions en millimétres
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Figure 5 — Languette d'essai
La conformité est vérifiée par examen.
La bande de mise a la terre doit étre solidement fixée a la bofite ou a I'enveloppe.

La conformité est vérifiée par I'essai du 16.3.2.
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11.3 Boites ou enveloppes possédant des cotés démontables selon le 7.1.2

Une boite ou enveloppe classée selon le 7.1.2 et qui posséde des cbétés démontables doit étre
construite de sorte que la liaison électrique entre les parties démontables comporte au moins
une connexion par vis.

La conformité est vérifiée par examen.

11.4 Filetage de la borne de terre

Le filetage de la borne de terre fournie avec les boites et enveloppes ou intégrée a celles-ci ne
doit pas €tre deformé Tors de I'application du couple spécifie dans la colonne correspondante
du Tableau 4.

La canformité est vérifiée par examen et par I'essai suivant.
Les (is sont serrées et desserrées 5 fois.

L'esdai est réalisé au moyen d'un tournevis adapté ou d'un outil approprié en appliqugnt le
couple spécifié dans le Tableau 4.

Pour| les vis a téte hexagonale avec fente, seul l'essai aV€e le tournevis est réalis¢, en
appliguant le couple approprié spécifié dans la colonne Il du. Tableau 4.

Lorsque I'information correspondante est fournie, des\valeurs de couple plus élevées pelivent
étre Utilisées si cela est déclaré par le fabricant.

La c¢lonne | du Tableau 4 s'applique aux vis @qui ne peuvent pas étre serrées au moyen| d'un
tourrlevis dont la largeur de lame est supérieure au diamétre nominal du filetage de la vis

La caglonne Il du Tableau 4 s'applique_gux autres vis qui sont serrées au moyen d'un tournevis.

La c@lonne Il du Tableau 4 s'applique aux vis et écrous qui sont serrés par un autre moyen
qu'un tournevis.

La cqlonne 1V du Tableau 4 s'applique aux vis qui sont serrées au moyen d'un tournevis allame
carrée.

Pendant I'essaijt:ne doit se produire aucun dommage, tel qu'un bris de vis ou une détérionation
de la|fente de-la téte (rendant impossible I'usage d'un tournevis approprié) ou des filetages ou
de I'¢nveloppe, compromettant I'utilisation ultérieure des moyens de fixation. Les vis ddivent
étre serrées progressivement en exercant un mouvement fluide et continu.

12 Construction

12.1 Généralités

Les boites et enveloppes doivent étre construites sans arétes vives. Les bavures doivent étre
enlevées des lignes de moulage des surfaces intérieures de sorte qu'il n'existe aucune aréte
vive ni aucun obstacle indésirable au passage du cablage ou au couplage des parties pour
['utilisation prévue du produit.

Les surfaces intérieures et extérieures d'une boite ou d'un capot ne doivent pas présenter de
traces de décollement, d'écaillage ou de pelage. En outre, elles doivent étre lisses et exemptes
de toutes cloques, fissures et d'autres défauts.

La conformité est vérifiée par examen.
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12.2

Couvercles, capots, plaques de recouvrement ou parties de ceux-ci

12.2.1 Généralités

Les couvercles, capots, plaques de recouvrement ou parties de ceux-ci, telles que les
membranes de protection, qui sont destinés a assurer la protection contre les chocs électriques,

doive

nt étre maintenus en place efficacement.

Il est recommandé que les moyens de fixation des capots ou plaques de recouvrement soient
imperdables. L'emploi de rondelles a ajustement serré en carton ou analogue est considéré
comme une méthode adéquate pour maintenir en place les vis prévues pour étre imperdables.

12.2)2 Fixations a vis

Une

recolyvrement par fixation a vis doit étre équipée des dispositifs pour recevoir lesvis préy

Pour

12.23 Fixations par d'autres moyens que les vis n'impliquanfipas I'usage d'un ouf

12.2.3.1 Généralités

Dans
de reg
l'usa
de fi

Pour
appli
appr
enléey

d'une clé

couvrement dont la fixation s'effectue par d'autres moyens que les vis sans impl
pe d'un outil ou d'une clé, la boite ou I'enveloppe doit étre équipée de moyens perms
er le couvercle, le capot ou la plaque de reeouvrement.

les couvercles, capots ou plaques. de recouvrement dont I'enlévement est obter
huant une force conforme auX, exigences du Tableau 2 dans une dire
bximativement perpendiculaire a~la surface de montage/surface de support lorsquse
ement peut permettre I'acces<du calibre d'essai B de I'lEC 61032:
X parties actives;

Lx parties conductrices hon raccordées a la terre séparées des parties actives pa
olation principale;

pulement aux:
parties iselarites; ou
parties“conductrices raccordées a la terre; ou

parties conductrices séparées des parties actives par une isolation double ou renfo
ou

boite ou enveloppe destinée a recevoir un couvercle, un capot ou une, plaque de
ues.

les couvercles, capots ou plaques de recouvrement dont la fixation s'effectue par des vis,
la copformité est vérifiée par examen.

il ou

le cas d'une bofite ou enveloppe destinée a recevoirun couvercle, un capot ou une plaque

quer
ttant

u en
ction
leur

[ une

rcee;

parties aclives des circuits 1BTS selon I'TEC 677140 de tension inferieure ou egale a
en courant alternatif ou a 60 V en courant continu.

La conformité est vérifiée par les essais du 12.2.3.2 et du 12.2.3.3.

25V
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Tableau 2 — Forces a appliquer aux couvercles, capots, plaques de recouvrement ou

aux organes de manceuvre dont la fixation ne s'effectue pas par des vis

Force a appliquer
N

Accessibilité du calibre d'essai B de Enveloppes conformes Enveloppes non
I'IEC 61032 aprés I'enléevement des couvercles, a12.2.3.4et12.2.3.5 . conformes
capots, plaques de recouvrement ou parties de a12.2.3.4et12.23.5

ceux-ci Ne doit pas Doit Ne doit pas Doit
se se se se
désolidariser | désolidariser* désolida- désolida-
TiSEr riser*

Aux parties actives 40 120 80 12
Aux garties conductrices non raccordées a la terre
sépafées des parties actives par une isolation 10 120 20 12
princ|pale
Aux garties isolantes, parties conductrices
raccqrdées a la terre, parties conductrices
sépafées des parties actives par une isolation
double ou renforcée ou aux parties actives des 10 120 10 12
circuits TBTS selon I'lEC 61140 de tension
inféripure ou égale a 25 V en courant alternatif ou
a 60 ) en courant continu
*  Ctte colonne ne s'applique pas pour le 12.2.4.

Les |

Les poites et enveloppes pour montage encastré sont fixées et installées comme en U
normlal. Si elles comportent un dispositif decverrouillage qui peut étre manceuvré sans
d'un putil, ces dispositifs ne sont pas verrouillés.

12.23.2 Vérification du non-enlévement des couvercles, capots ou plaques de

Les forces sont appliquées progressivement en exercant un mouvement fluide et continu
une direction perpendiculajre“a la surface de montage, de fagon telle que la force résu

agisg
corrg

Les fporces sont appliquées pendant 1 min.

Les

Pour

oites et enveloppes sont montées comme en Usage normal.

recouvrement

ant au centre des ‘eouvercles, capots, plaques de recouvrement ou de leurs pa
sponde a la valetiryspécifiée dans la colonne correspondante du Tableau 2.

ouvereles, capots ou plaques de recouvrement ne doivent pas se désolidariser.

sage
‘aide

dans
fante
rties,

les” boites ou enveloppes pour montage encastré, l'essai est ensuite répété su

des

échantillons neufs, le couvercle, le capot ou la plaque de recouvrement est monté sur la boite
apres avoir placé une feuille de matériau dur d'épaisseur (1 £+ 0,1) mm sur le mur F autour du
chéassis support, comme cela est représenté a la Figure 6.

La feuille de matériau dur est utilisée pour simuler du papier a tapisser et peut étre constituée
de plusieurs piéces.

En outre, pour les boites et enveloppes classées selon le 7.5.2 ou le 7.5.3, l'essai doit étre

répété a (-15+2) °C et (-25* 2) °C respectivement,

déclarée + 2 °C pour les boites et enveloppes classées selon le 7.5.4.

et a la température d'utilisation

Les boites et enveloppes sont conservées pendant 2 h dans un congélateur a la température
déclarée.
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Immédiatement aprés, I'essai est réalisé dans un délai de 1 min.

Dimensions en millimétres

Légen
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12.2.
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appli
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Les ¢

IEC

de

ille de matériau dur
que de recouvrement
Bssis support

r

te de montage

Figure 6 — Disposition pour I'essai des capots ou plaques de recouvrement
(voirle 12.2.3.2 et le 12.2.3.3)

3.3 Vérification de I'enlévement des couvercles, capots ou plaques de
recouvrement

force ne dépassant.pas celle spécifiée dans la colonne correspondante du Tableau
huée progressivement en exergant un mouvement fluide et continu sur les couve
ts, plaques de“recouvrement ou leurs parties dans une direction perpendiculaire
ce de montage/surface de support au moyen d'un crochet placé successivement
/e rainure,\trou, espace ou endroit analogue prévu pour les enlever.

ouvercles, capots ou plaques de recouvrement doivent se désolidariser.

2 est
cles,

a la
dans

L'essai est effectué 10 fois sur chaque partie démontable dont la fixation ne s'effectue pas par
des vis (en répartissant si possible équitablement les points d'application). La force
d'enlevement est appliquée a chaque fois au niveau des différentes rainures, des différents

trous

ou endroits analogues prévus pour enlever les parties démontables.

Pour les boites ou enveloppes pour montage encastré, I'essai est ensuite répété sur des
échantillons neufs.

Le couvercle, le capot ou la plaque de recouvrement est monté sur la boite aprés avoir placé
une feuille de matériau dur d'épaisseur (1 £ 0,1) mm sur le mur F autour du chéassis support,
comme cela est représenté a la Figure 6.

Aprés l'essai, les échantillons ne doivent présenter aucun dommage au sens du présent
document.
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12.2.3.4 Vérification du contour des couvercles, capots ou plaques de recouvrement

Le calibre de la Figure 7 est poussé vers chaque c6té de chaque couvercle, capot ou plaque
de recouvrement fixé sans vis sur une surface de montage ou de support, comme cela est
représenté a la Figure 8. Le calibre est appliqué perpendiculairement a chaque cété en essai,
la face B s'appuyant sur la surface de montage/surface de support et la face A étant
perpendiculaire a cette surface.

Lorsqu'un couvercle, un capot ou une plaque de recouvrement est fixé sans vis sur un autre
couvercle, un autre capot ou une autre plaque de recouvrement ou bien a une boite de montage
ayant le méme contour, la face B du calibre doit étre placée au méme niveau que la jonction.
Le comtourdutouvercle, du tapot ou de fa plague de Tecouvrenernt e doit pas depasger le
contqur de la surface de support.

Les distances entre la face C du calibre et le contour du c6té en essai, mesurées.parallelejment
a la face B, ne doivent pas diminuer (a I'exception des rainures, trous, contre-dépouillés ou
endroits analogues situés a moins de 7 mm d'un plan qui comporte la face B et|satisfait a I'essai
du 12.2.3.5) lorsque les mesurages sont répétés en partant du point X dans la direction [de la
flechge Y (voir la Figure 9).

Dimensions en millimétres
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Figure 7 — Calibre pour la vérification des contours des couvercles,
capots ou plaques de recouvrement
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IEC

Légerjde

1 sulface de montage

2 capot
3 surface support
4 piéce d'écartement de méme épaisseur que la partie support

Figure 8 — Exemples d'applications du calibre de la Figure 7 sur des capots
fixés sans vis sur une surface de montage ou de support
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Dimensions en millimétres

\
o Y
Y y _w®
N T \
T =i
Y Y
IEC {EC
a) d)
)\
© Y
Y y v
X X \
Y Y
IEC IEC
b) e)
I}
2 Y
Y o
X X A
Y Y
IEC IEC
c) f)

Les cas a) et b) ne sont pas conformes.

Les cas c), d), e) et f) sont conformes (toutefois, la conformité aux exigences du 12.2.3.5 doit également étre vérifiée
en utilisant le calibre représenté a la Figure 10).

Figure 9 — Critéres de conformité d'application du calibre de la Figure 7

12.2.3.5 Vérification des rainures, trous et contre-dépouilles

Un calibre selon la Figure 10, appliqué avec une force de (1 = 0,2) N, ne doit pas pénétrer de
plus de 1,0 mm depuis la partie supérieure de toute rainure, trou, contre-dépouille ou endroit
analogue, lorsque le calibre est appliqué parallelement a la surface de montage/surface de
support et perpendiculairement a la partie en essai, comme cela est représenté a la Figure 11.
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NOTE La vérification pour déterminer si le calibre selon la Figure 11 pénétre de plus de 1,0 mm est effectuée par
rapport a une surface perpendiculaire a la face B qui comporte la partie supérieure du contour des rainures, trous,
contre-dépouilles ou endroits analogues.

Dimensions en millimétres
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Figure 10 — Calibre de vérification des rainures,
trous et contre-dépouilles

/ 1
2
IEC
Légerjde
1 capot

2 support.de.montage

Figure 11 — Schéma qui indique la direction d'application

du catibre de fa Figure 10

12.2.4 Fixations par d'autres moyens que les vis impliquant I'usage d'un outil ou
d'une clé

Pour les couvercles, capots ou plaques de recouvrement dont la fixation ne s'effectue pas par
des vis et dont I'enlévement est obtenu en utilisant un outil et/ou une clé conformément aux
instructions, la conformité est vérifiée par les mémes essais que ceux indiqués au 12.2.3,
excepté qu'il n'est pas exigé que les couvercles, capots, plaques de recouvrement ou parties
de ceux-ci se désolidarisent lors de I'application d'une force inférieure ou égale a 120 N dans
des directions perpendiculaires a la surface de montage/surface de support.
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12.3 Trous de drainage

Les enveloppes pour montage en saillie et pour montage semi-encastré avec un degré de
protection compris entre IPX1 et IPX6 doivent étre congues pour permettre I'ouverture d'un trou
de drainage d'au moins 5 mm de diamétre ou de 20 mm2 de surface, et d'une longueur ou
largeur minimale de 3 mm.

Les trous de drainage doivent étre situés de fagon telle et doivent étre disponibles en nombre
tel qu'un trou puisse toujours étre efficace dans n'importe laquelle des positions de montage
prévues de I'enveloppe.

La cgnformité est vérifiee par examen et par mesurage.

12.4| Montage des enveloppes

Les ¢nveloppes doivent étre équipées de dispositifs pour permettre une fixation correcte en
fonctjon du type de montage (voir le 7.2).

Les gnveloppes en matériau isolant doivent étre construites de fagon telle que toutes les parties
condpctrices des moyens de fixation a l'intérieur de la boite ou de-Fenveloppe destinés g étre
utilises pour le montage de I'enveloppe soient entourées par une isolation qui fait saillie gur la
parti¢ supérieure du moyen de fixation d'au moins 10 % de Ja‘largeur maximale de la davité
dans|laquelle se trouve le moyen de fixation.

La canformité est vérifiée par examen et par mesurage:

Si unje cavité est présente, la téte de la vis peut étre protégée par un bouchon supplémentaire
en njatériau isolant. Dans ce cas, les instructions doivent fournir des informations sjur le
bouchon a utiliser.

Si aucune cavité n'est présente, la téte de la vis doit étre protégée par un bouchon en matgriau
isolapt qui doit étre fourni avec la boite.

Le bguchon doit rester en placelen usage normal.
La caonformité est vérifiée par I'essai suivant:

Les bouchons sont(fixés sur les boites conformément aux instructions et soumis a I'essphi de
vieillissement du_13:1.

Apres 1 h, les-boites sont tournées dans une position a laquelle I'ouverture est orientée vérs le
plangher;

Le bouchom e doit pas se desolidariser.

12.5 Boites et enveloppes avec orifices d'entrée pour cables souples

Les orifices d'entrée équipant les boites et enveloppes classées selon le 7.3.2 doivent étre
congus et construits de fagon telle que les cables souples puissent étre insérés facilement, et
ne provoquent pas de dommages aux cébles souples lorsqu'ils pénétrent dans la boite ou
I'enveloppe susceptibles de compromettre leur utilisation ultérieure.

La conformité est vérifiée par un essai manuel.
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12.6 Boites et enveloppes avec orifices d'entrée pour applications autres que les
cables souples

Les éventuels orifices d'entrée classés selon le 7.3 autres que ceux classés selon le 7.3.2
doivent permettre l'insertion

— d'un conduit ou d'un accessoire approprié pour les raccorder a la boite ou a I'enveloppe;
et/ou
— de la gaine de protection du céable;

de fagon a assurer une protection mécanique des conducteurs lorsqu'ils pénétrent la boite ou
I'envetoppe-

Les o¢rifices d'entrée pour conduits ou au moins pour deux de ceux-ci, s'il y en &a/plUsigurs,
doivgnt pouvoir recevoir des conduits de dimensions ou d'une combinaison dexdimensions
confgrmes aux exigences de I'lEC 60423 ou, pour les conduits électriques trés lourds rigides
en agier, aux exigences de I'lEC 60981.

La cqonformité est vérifiée par examen avec les cables ou conduits appropriés installés.

Des prifices d'entrées de dimensions adéquates peuvent aussj.étre obtenus en utilisanf des
paroiss défoncables ou des piéces d'insertion appropriées ou_ au.moyen d'un outil de décpupe
adapgé.

NOTE| Dans le pays suivant, il est exigé que les orifices d'entrée.d€s boites destinés a recevoir des interrupteurs
ou de$ socles de prises de courant comportent un ou plusieurs orifices a manchon avec retenues de cables: INL.

12.7| Boites et enveloppes équipées de serre-cables

que |a connexion des conducteurs du cable souple ne soit pas soumise a des contrgintes
lorsgue ce cable souple est accessible-et susceptible d'étre soumis a des contraintes
I'installation.

Les moyens de fixation pour les boites et enveloppes classées selon le 7.4.2 doivent étq tels

prés

Les moyens de suppression des'tensions et de prévention des torsions doivent étre clairement
établjs.

Les derre-cables doivent étre:

I
Q

Haptés aux différents types de cables souples avec lesquels la boite est destinée § étre
ilisée;

C

— copnstruits~de fagon qu'au moins une partie du serre-cable soit partiellement intégrde ou
kée de-mianiére permanente a I'une des parties composantes de la boite;

—h

— realisés dans un matériau isolant ou équipés d'un revétement isolant fixé aux pTrties
métalliques.

La conformité est vérifiée par examen et par I'essai suivant.
L'efficacité du serre-cable est contrélée au moyen d'un appareillage conforme a la Figure 12.

Le serre-cable est utilisé comme en usage normal, les vis de serrage éventuelles étant serrées
en appliquant un couple égal aux deux tiers du couple approprié spécifié dans le Tableau 4 ou,
pour les presse-étoupes, égal au couple approprié spécifié dans le Tableau 4.

Apres réassemblage de I'échantillon, il ne doit pas étre possible, avec la force spécifiée dans
le Tableau 3, d'enfoncer le cable dans I'échantillon sur plus de 1 mm.
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Le cable est ensuite soumis a 50 reprises, pendant 1 s, a la force de traction spécifiée dans le
Tableau 3, et immédiatement aprés, le cable souple est soumis a un couple supérieur ou égal
aux valeurs spécifiées dans le Tableau 4, appliqué aussi prés que possible de I'entrée de céable,
pendant (15 £ 1) s.

Tableau 3 - Forces et couples a appliquer aux serre-cables

Dimensions extérieures du cable souple Force Couple
mm N Nm
Jusqu'a 5,2 x 7,6 inclus 40+ 2 0,05
Jusql'a 8 inclus 502 0,1
Entrel 8 et 11 inclus 60 £ 2 0,15
Entrd 11 et 16 inclus 80 £ 2 0,35
Plus He 16 100 + 2 0,42

Apres les essais, le cable souple ne doit pas s'étre déplacé de plus dé\2"mm et le serre-¢éble
ne dgit présenter aucun dommage entrainant la non-conformité au_présent document.

Dimensions en millimétres
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Figure 12 — Appareillage d'essai des serre-cables
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12.8 Boites et enveloppes équipées de dispositifs de retenue de cables

Les dispositifs de retenue de cables qui équipent les boites et enveloppes classées selon le
7.4.1 doivent maintenir le cable en place.
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