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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS AND SOCKET-OUTLETS FOR
HOUSEHOLD AND SIMILAR PURPOSES -

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization'¢
all natjonal electrotechnical committees (IEC National Committees). The object of IEC is to promote”int

co-op
in add

eration on all questions concerning standardization in the electrical and electronic fields /Ao thi
tion to other activities, IEC publishes International Standards, Technical Specifications\Technical

Publidy Available Specifications (PAS) and Guides (hereafter referred to as “IEC [‘RPublication(s

prepa
may p

ation is entrusted to technical committees; any IEC National Committee interested in the subject
Brticipate in this preparatory work. International, governmental and non-goverpniental organizatio

with the IEC also participate in this preparation. IEC collaborates closely with théAhternational Organ

Stand

The fdrmal decisions or agreements of IEC on technical matters express, assearly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technical ¢ommittee has representatioy
tted IEC National Committees.

IEC Plublications have the form of recommendations for internatiofial use and are accepted by IEQ
Comnfittees in that sense. While all reasonable efforts are made\to ensure that the technical contg
Publidations is accurate, IEC cannot be held responsible for\the way in which they are used o

misint]

erpretation by any end user.

In order to promote international uniformity, IEC Natiopal' Committees undertake to apply IEC Py
transparently to the maximum extent possible in their pational and regional publications. Any divergencq
any IHC Publication and the corresponding national or'regional publication shall be clearly indicated in

IEC it

elf does not provide any attestation of.conformity. Independent certification bodies provide g

assespment services and, in some areas, access to I[EC marks of conformity. IEC is not responsib
services carried out by independent certification bodies.

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

No liapility shall attach to IEC or its\directors, employees, servants or agents including individual ex
membgrs of its technical committees’and IEC National Committees for any personal injury, property d
other |[damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
expenges arising out of the.publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentlon is drawn to the_.Normative references cited in this publication. Use of the referenced publi
indispensable for the.correct application of this publication.

Attent|on is drawn.to the possibility that some of the elements of this IEC Publication may be the subjec
rights| IEC shalknot be held responsible for identifying any or all such patent rights.

IEC 60884~1-has been prepared by subcommittee 23B: Plugs, socket-outlets and swit
IEC technical committee 23: Electrical accessories. It is an International Standard.

pmprising
Ernational
b end and
| Reports,
)’). Their
dealt with
hs liaising
zation for

brdization (ISO) in accordance with conditions determined by agreement-betWeen the two organigations.

Ernational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

of patent

ches, of

This fourth edition cancels and replaces the third edition published in 2002, Amendment 1:2006
and Amendment 2:2013. This edition constitutes a technical revision.

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

a)
b)
c)
d)
e)
f)

plug
crim

insu

s and socket-outlets incorporating pilot lights;
ped connections in accessories;

lation piercing terminals (IPT);

accessories to be used with American Wire Gauge (AWG) cables;

accessories used in T° below -5 °C down to and including —-45 °C;

accessories used in T° above +40 °C up to and including +70 °C;
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g) plug

s and socket-outlets for high load (HL);

h) clarification of some definitions;

i) dura
j) intro
k) requ
) test

m) rewr

bility of markings test;

duction of thermal monitoring in the plug;
irements for shutters in portable socket-outlets;
walls for the verification of ingress of water;

iting of the temperature rise clause.

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

Full infg
the abo

The lan

This do
accorda
at www
describé

A list d
socket-(

The foll

— requ
— test

— notes

The con
stability
the spe
e reco

e with

Draft Report on voting

23B/1386/FDIS 23B/1400/RVD

rmation on the voting for its approval can be found in the report on\xoting indi
e table.

pjuage used for the development of this International Standard is English.

cument was drafted in accordance with ISO/IEC Directives, Part 2, and deve
nce with ISO/IEC Directives, Part 1 and ISO/IEC Ditectives, IEC Supplement, 3
iec.ch/members_experts/refdocs. The main document types developed by
bd in greater detail at www.iec.ch/standardsdev/publications.

f all parts in the IEC 60884 series, published under the general title Pl
utlets for household and similar purposes, can be found on the IEC website.

bwing print types are used:

irements: in roman type;
specifications: in italic type;

in small roman type.

mittee has decided that the contents of this document will remain unchanged

date indicated\on the IEC website under "http://webstore.iec.ch" in the data rg
ific document: At this date, the document will be

nfirmed;

Hrawn;

cated in

oped in
vailable
EC are

gs and

until the
lated to

e replaced by a revised edition, or

e ame

nded.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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PLUGS AND SOCKET-OUTLETS FOR
HOUSEHOLD AND SIMILAR PURPOSES -

Part 1: General requirements

1 Scope

This part of IEC 60884 applies to plugs and fixed or portable socket-outlets for AC only, with or
without earthing contact, with a rated voltage greater than 50 V but not exceeding 440 V and a
rated cJrrent not exceeding 32 A, intended for household and similar purposes, either|indoors
or outddors.

Compatjble plugs and socket-outlets, when combined, form a plug and socket-outlet [system.
Standardized systems used around the world are reported in IEC/TR 60083,

The rated current is limited to 16 A maximum for accessories provided with screwlg¢ss-type
terminals.

This dogument covers only those requirements for mounting bexes which are necessary for the
tests on[the socket-outlet.

NOTE 1 |Requirements for general purpose mounting boxes are_given in IEC 60670-1.
This do¢gument also applies to:

— plugp which are a part of cord sets;
— plugp and portable socket-outlets whichZare a part of cord extension sets;

— plugp and socket-outlets which are-a component of an appliance, unless otherwisg stated
in the standard for the relevant appliance; and

— plugp and socket-outlets incorporating pilot lights.
This do¢ument does not apply to:

— plugp, socket-outlets 'and couplers for industrial purposes;
— appljance couplers;
— plugp, fixed and portable socket-outlets for extra low voltage (ELV);

NOTE 2 |ELV values are specified in IEC 60364-4-41.
— fixed soeket-outlets combined with fuses, automatic switches, etc.

Plugs of this document are intended to be energised by socket-outlets.

NOTE 3 Use in any other manner could result in unsafe conditions within the installation if proper precautions are
not taken. When energy producing equipment is connected to the fixed installation via plugs of this document all
safety aspects of the products and the installation need to be evaluated by the manufacturer of the energy producing
equipment.

Plugs and socket-outlets complying with this document are suitable for use at ambient
temperatures not normally exceeding +40 °C, but their average temperature over a period of
24 h does not exceed +35 °C, with a lower limit of the ambient air temperature of -5 °C.

In locations where special conditions prevail, such as in ships, vehicles and the like and in
hazardous locations, for example where explosions are liable to occur, additional requirements
can be applicable.
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This document gives additional requirements for accessories intended to be used with AWG
cables, see Annex D (normative).

This document gives additional tests to be applied during the production of crimped connections
in accessories, see Annex E (informative).

This document gives additional requirements for accessories provided with insulation-piercing
terminals, see Annex F (normative).

This document gives additional specifications for accessories intended to be used in ambient
temperatures below -5 °C down to and including —45 °C, see Annex G (informative).

This dogument gives additional specifications for accessories intended to be used.in ambient
temperdtures above +40 °C up to and including +70 °C, see Annex H (informative).

This dogcument gives additional requirements for plugs and socket-outlets for high load (HL).
These gdlugs and socket-outlets are typically intended to be used for loads applying Ipbng and
repetitive cycles up to the rated current of the accessories, see Annex\(normative).

2 Normative references

The follpwing documents are referred to in the text in such away that some or all of theirjcontent
constitutes requirements of this document. For dated reférences, only the edition cited [applies.
For undated references, the latest edition of the ‘teferenced document (including any
amendnments) applies.

IEC 60068-2-30, Environmental testing — Part.2-30: Tests — Test Db: Damp heaf, cyclic
(12 + 12 h cycle)

IEC 60068-2-31, Environmental testing s Part 2-31: Tests — Test Ec: Rough handling|shocks,
primarily for equipment-type specimens

IEC 60068-2-75, Environmentaltesting — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60112, Method for the)determination of the proof and the comparative tracking indices of
solid ingulating materials

IEC 60227 (all patts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/75¢ V

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

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

IEC 60669 (all parts), Switches for household and similar fixed-electrical installations

IEC 60669-2-1:2021, Switches for household and similar fixed electrical installations — Part 2-1:
Particular requirements — Electronic control devices
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IEC 60695-2-10:2021, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —

Glow-wi

re flammability test method for end products (GWEPT)

IEC 60884-2-1, Plugs and socket-outlets for household and similar purposes — Part 2-1:
Particular requirements for fused plugs

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

IEC 61

IEC 615
clampin

ISO/IEQ

ISO 1495

45, Connecting devices — Devices for the connection of aluminium ~conduj

ctors in

g units of any material and copper conductors in aluminium bodied clamping units

Guide 51, Safety aspects — Guidelines for their inclusion in stapdards

6:2009, Metallic and other inorganic coatings — ElectrodepoSited coatings o

nickel plus chromium, copper plus nickel and of copper plus nickét plus chromium

ISO 2081:2018, Metallic and other inorganic coatings — £lectroplated coatings of Z
supplementary treatments on iron or steel

1ISO 2093:1986, Electroplated coatings of tin — Spegification and test methods

3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the f
addressles:

o |EC [Electropedia: available at http://www.electropedia.org/

e |SO
NOTE 1
NOTE 2

NOTE 3

Online browsing platform: available at http://www.iso.org/obp
Where the terms' "voltage" and "current" are used, they imply RMS values, unless otherwise spe
ThroughQut‘this document the word "earthing" is used for "protective earthing" unless otherwise

Theé, term "accessory" is used as a general term covering plugs and socket-outlets; the term

accessory

f nickel,

inc with

bllowing

cified.
stated.

"portable

"“eovers plugs and portable socket-outlets. Examples of the use of accessories are shown in Fig

ure 1 a).

NOTE 4 Throughout this document the term "socket-outlet" covers both fixed and portable socket-outlets, except

where the

reference is specific to one type or the other.
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Fixed socket-outlet

/ _Plug
// ) / _ Cord extension set

N
\ / \\
Socket-outlet and plug e

Portable socket-outlet \ Appliance inlet

Apphance

b%;

\ /

Connector ~ Appliahce coupler
IEC

a) Diagram showing various accessories and their use

NOTE Appliance, appliance inlet and appliance coupler are used in this figure only for illustration purgoses and
they are ot covered by this document.

f/@@@@/r

b) Example of a multiple socket-outlet

Figure — Examples of accessories

3.1

plug
accessdry having pins'désigned to engage with the contacts of a socket-outlet

Note 1 tofentry: A plug allows the manual connection and disconnection of an electrical load to an electrigal supply
by an ord|nary persen.

Note 2 to|entfy*~The plug can be connected to a cable or integrated into an accessory.

Note 3 to eniry: In adaptors, the plug can be integral or detachable, see IEC bU884-2-5.

Note 4 to entry: For special purposes such as lighting chains (see also IEC 60598-2-20), two or three single-core
cables can be connected within the plug.

3.2
socket-outlet
accessory having socket-contacts designed to engage with the pins of a plug

Note 1 to entry: The socket-outlet can be connected to a cable or integrated into an accessory.

Note 2 to entry: In adaptors, the socket-outlet can be integral or detachable, see IEC 60884-2-5.

3.3
fixed socket-outlet
socket-outlet intended to be installed at a fixed location and be connected to fixed wiring
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3.4

portable socket-outlet

socket-outlet intended to be connected to or integral with one flexible cable and which can
easily be moved from one place to another while connected to the supply

3.5
multiple socket-outlets
combination of two or more socket-outlets

Note 1 to entry: An example is shown in Figure 1 b).

3.6
rewirabteptug
plug so [constructed that the flexible cable can be replaced

3.7
non-rewirable plug
assembly of the plug and the flexible cable so constructed that the flexible cable cannot be
replaced

3.8
rewirablle portable socket-outlet
socket-gutlet so constructed that the flexible cable can be replaced

3.9
non-rewirable portable socket-outlet
assembly of the socket-outlet and the flexible cable‘se’constructed that the flexible cabl¢ cannot
be repldced

3.10
moulde/d-on accessory
non-rewfirable portable accessory thesmhanufacture of which is completed by insulating material
moulded around pre-assembled component parts and the terminations for the flexible ¢able

[SOURCQE: IEC 60050-442:19987 442-01-14, modified — "portable" has been added to the
definition and "or cord" has been omitted.]

3.1
mounting box
box intehded for-mounting in or on a wall, floor or ceiling, etc., for flush or surface application,
intended for use-with fixed socket-outlet(s)

3.12

cord set
assembly consisting of a flexible cable or cord fitted with a non-rewirable plug and a non-
rewirable connector, intended for the connection of an electrical appliance to the electrical

supply

[SOURCE: IEC 60050-442:1998, 442-07-04, and IEC 60050-442:2008, 461-06-16]

3.13

cord extension set

assembly consisting of one flexible cable fitted with one plug and one single or multiple portable
socket-outlets
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insulated or non-insulated connecting device intended for reusable electrical connection of the

external

3.15
termina

conductors

tion

insulated or non-insulated connecting device intended for non-reusable electrical connection of

the exte

3.16

rnal conductors

clamping unit

part(s)
the con

[SOUR(

3.17
screw-{
termina

T the terminal necessary tor the mechanical clamping and the electrical conne
uctor(s), including the parts which are necessary to ensure correct contactpré

E: IEC 60050-442:1998, 442-06-12]

ype terminal

intercon
made,

Note 1 to

3.18

pillar te
screw-ty
under th

Note 1 to
clamping

Note 2 to

3.19

stirrup
pillar te]
clampin

Note 1 to

3.20
screw h

for the connection and subsequent disconnection ©f, one conductor
nection and subsequent disconnection of two or more conductors, the connectic
irectly or indirectly, by means of screws or nuts of any‘kind

entry: Term entries 3.18 to 3.23 are examples of screw-type terminals.

rminal
pe terminal in which the conductor is insérted into a hole or cavity, where it is ¢
e end of the screw or screws

entry: The clamping pressure may be applied directly by the end of the screw or through an int
member to which pressure is applied by the end of the screw.

entry: Examples of pillar terminalsare shown in Figure 9.

terminal
rminal where the~clamping pressure may be applied indirectly by an inter
g member whef the screw is tightened

entry: Examples of stirrup terminals are shown in Figure 9.

ead\terminal

ction of
ssure

or the
n being

lamped

ermediate

mediate

screw-ty

perterminal in which the conductor is clamped under the head of the screw

Note 1 to entry: The clamping pressure may be applied directly to the head of a screw or through an intermediate
part, such as a washer, clamping plate or anti-spread device.

Note 2 to

3.21

entry: Examples of screw head terminals are shown in Figure 10.

stud terminal
screw-type terminal in which the conductor is clamped under a nut

Note 1 to

Note 2 to

entry: The clamping pressure may be applied directly by a suitably shaped nut or through an intermediate
part, such as a washer, clamping plate or anti-spread device.

entry: Examples of stud terminals are shown in Figure 10.
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3.22

saddle terminal

screw-type terminal in which the conductor is clamped under a saddle by means of two
screws or nuts

Note 1 to entry: Examples of saddle terminals are shown in Figure 11.

3.23
mantle terminal

or more

screw-type terminal in which the conductor is clamped against the base of a slot in a threaded

stud by means of a nut

Note 1 to en e-stot-by—a-suitably—s asheruna
by a centirlal peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from the
conducton within the slot.

Note 2 tolentry: Examples of mantle terminals are shown in Figure 12.

3.24
screwlgss-type terminal

r the nut,
nut to the

connecting device for the connection and subsequent disconnection of arigid (solid or sfranded)

or flexilple conductor or the interconnection of two or more conductors, capable ¢
dismantled, the connection being made, directly or indirectly, by /means of springs,
angled, [eccentric or conical form, etc., without special preparation of the conductor cor
other than removal of insulation

3.25
thread-forming screw

screw Having an uninterrupted thread, which by screwing in, forms a thread by di
materia

Note 1 tolentry: An example of a thread-forming sctéw is shown in Figure 2.

IEC
Figure 2 — Example of thread-forming screw

3.26
thread-gcutting screw
screw hpving.an-interrupted thread, which by screwing in, forms a thread by removing

Note 1 tolentry? An example of a thread-cutting screw is shown in Figure 3.

f being
parts of
cerned,

splacing

material

.

Al

2

IEC
Figure 3 — Example of thread-cutting screw

3.27
rated voltage

voltage assigned by the manufacturer for a specified operating condition of an accessory

[SOURCE: IEC 60050-442:1998, 442-01-03, modified — The domain "(for accessories)" has

been omitted.]
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rated current
current assigned by the manufacturer for specified operating condition of an accessory

Note 1 to

entry: Examples of the operating conditions are ambient condition, characteristics of the power supply,
duty cycle or duty type.

[SOURCE: IEC 60050-442:1998, 442-01-02, modified — The domain "(for accessories)" has
been omitted and the note to entry added.]

3.29

shutter

movable part innnrpnrafnd into_a  socket-outlet nrrnngnd to_shield at least the live
socket-¢ontacts automatically when the plug is withdrawn

3.30

type test

test of gne or more devices made to a certain design to show that the design meetq certain
specifications

3.31

routine|test

test to Which each individual device is subjected during and/of after manufacture to ascertain
whetherl it complies with certain criteria

3.32

base

part of the socket-outlet supporting the socket-contacts

3.33

live part

conductpr or conductive part intendedyto be energized in normal use, including a| neutral
conductpr, but by convention not a-REN conductor

Note 1 to|entry: Live parts according.to this document are always considered as hazardous with the exfeption of
SELV cirduits.

[SOURCE: IEC 60050-826-2004, 826-12-08, modified — "operation" has been replaged with
"use"; "or PEM conductor or PEL conductor" and the note to entry omitted.]

3.34

cable anchorage

part of an_ accessory which has the ability to limit the displacement of a fitted flexibje cable
against pullypush and turning forces

3.35

main part

assembly consisting of the base and other parts

Note 1 to

3.36

entry: This assembly is not intended to be dismantled at any time after manufacture.

grommet
component used to support and protect the cable or conduit at the point of entry

Note 1 to

Note 2 to

entry: A grommet may also prevent the ingress of moisture or contaminants.

entry: Examples of membranes and grommets are shown in Figure 4.
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3.37
entry
compon
support

Note 1 to

a grommgt.

Note 2 to

3.38
protect
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\

3 IEC

membrane
pe
tive membrane

net

Figure 4 — Examples of membranes and grommets

embrane
nt or integral part of the accessory used to protect the cable which may be
the cable or conduitiat'the point of entry

entry: An entry membrane may also prevent the ingress of moisture or contaminants and may
t

entry: Examiples of membranes and grommets are shown in Figure 4.

ve{membrane

used to

be part of

compon

mtorimtegrat-partof theaccessory that s ot inmtendedto be penetratedimmor

mal 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 to

entry: Examples of membranes and grommets are shown in Figure 4.
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3.39
normal load
load typically associated with household appliances

Note 1 to entry: Examples of normal loads:
— washing machines,

— refrigerators,

— clothes irons,

— vacuum cleaners,

— multimedia equipment.

3.40

high load

HL

load thalt applies long and repetitive cycles up to the rated current to the accessories ex
normal load conditions

Note 1 tolentry: Examples of applications having HLs are electric vehicle chargers and farge terrace hea

3.41

crimped connection

permangnt connection made by the application of pressure ‘inducing the deform
reshaping of the barrel around the conductor of a cable

Note 1 tolentry: In some cases the deformation or reshaping of the/arrel may affect the form of the con

Note 2 tolentry: Examples of crimped connections are showrinJEC 60352-2.

[SOURCE: IEC 60050-461:2008, 461-19-01, modified — Note 2 to entry has been adde(d.

3.42
pilot light
device ihcorporating a light source either integral or designed to be installed with the ag
and inténded to give for example,an indication of the accessory state or to indig
accessdry location

3.43
protect|ve earthing

protect|ve grounding,.(US)

earthind for purpaosges*of electrical safety

[SOURCQE: IEE60050-195:2021, 195-01-11]

ceeding

ers.

ation or

uctor.

cessory
ate the

3.44
functional earthing
earthing for purposes other than electrical safety

[SOURCE: IEC 60050-195:2021, 195-01-13, modified — The term "functional groundi
been omitted.]

3.45
stroke
insertion or withdrawal of the plug

ng" has
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4 General requirements

Accessories and boxes of surface mounting accessories 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.

NOTE In the following country, a load connected by plugs and socket-outlets for household and similar purposes
shall not exceed an energy quantity of Emax = 7 360 VAh in 3 h: AT, DE.

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

5 General remarks on tests

5.1 General

Tests shall be carried out to prove compliance with the requirements laid down ih this document,
where applicable.

Tests afe carried out as follows:

— typel|tests shall be carried out on representative specimens ofleach accessory;

— routine tests shall be carried out on the accessory or on parts of the accessory accqrding to
the fequirements given in this document.

Subclayses 5.2 to 5.5 are applicable to type tests and 5.6 to routine tests.

5.2 Products arrangement during test

Unless otherwise specified, the specimens are, tested as delivered and under normal conditions
of use.

The nedtral, if any, is treated as a pole:

Accessqries having provision ‘for pilot lights shall be tested with pilot lights fitted| unless
otherwige stated. The results of the tests shall be considered to apply to socket-outlefs of the
same type which do not have this facility.

Non-rewirable accessories are tested with the type and size of flexible cable as dglivered.
Non-rewirable acéessories not incorporated in a cord set or a cord extension set, or which are
not a cojmponent of equipment, shall be provided, for testing, with at least 1 m of flexible cable.

Non-rewirable multiple portable socket-outlets are tested with flexible cables as delivefed.

Flush-type and semi-flush-type socket-outlets shall be tested, if appropriate, when installed in
a box complying with the applicable standard sheet(s), if any. If the socket-outlet is
manufactured for a specific box, the tests shall be conducted when the socket-outlet is installed
in the corresponding box as specified by the manufacturer.

Socket-outlets which require a box to complete their enclosure are tested with their boxes.

The fixing screws of terminals, covers and cover-plates shall be tightened with a torque equal
to two-thirds of the values specified in Table 7 unless otherwise specified.

5.3 Ambient test condition

Unless otherwise specified, the tests are carried out in the order of the clauses (see Table 1),
at an ambient temperature between 15 °C and 35 °C.
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It is recommended that the tests are carried out at an ambient temperature of (20 £ 5) °C.

5.4 Additional samples

A set of three specimens is subjected to all the relevant tests.
For the tests of Clauses 10, 12, 13, 20, 21, 23 and 24 additional specimens may be necessary.
The number of specimens needed for the tests are given in Table 1.

Table 1 — Survey of specimens needed for tests

Number of specimeng
Clauses and subclauses Fixed Portable
socket- socket- Plugs
outlets outlets
6 Ratings A A A
7 (¢lassification A A A
8 Narking A A A
9 Ghecking of dimensions ABC ABC ABC
10 | Hrotection against electric shock? ABC ABC ABC
11 Rrovision for earthing ABC ABC ABC
12 Tlerminals ABCP: ¢ ABC ABC
13 Gonstruction of fixed socket-outlets ABCY. e - -
14 Gonstruction of plugs and portable socket-outlets - ABCY e ABCY e
15 Ipterlocked socket-outlets ABC ABC -
16 Resistance to ageing, to harmful ingress-af water and to ABCf ABC ABC
Rumidity
17 Ipsulation resistance and electric strength ABCY ABC9Y ABC
18 Qperation of earthing contacts ABC ABC ABC
19 Tlemperature rise ABC ABC ABC
20 Breaking capacity ABC ABC ABC
21 Normal operation ABC ABC ABC
22 Horce necessary o withdraw the plug ABC ABC -
23 Hlexible cables and their connection - ABCh ABChH
24 | Mechanital strength ABCik ABCI ABCI
25 osistance-to heat! ARC ARC ABC
26 Screws, current-carrying parts and connections ABC ABC ABC
27 Creepage distances, clearances and distances through sealing ABC ABC ABC
compound
29 Resistance to rusting ABC ABC ABC
28.1 | Resistance to abnormal heat and to fire DEF DEF DEF
28.2 | Resistance to tracking™ DEF DEF DEF
30 Additional tests on pins provided with insulating sleeves - - GHID
TOTAL 6 6 9
@ One extra set of specimens is needed for the test of 10.6.
b One extra set of specimens is needed for each type of conductor for 12.2.6.
¢ One extra set of specimens may be required for the test of 12.3.10. Five extra screwless-type terminals are
used for the test of 12.3.11 and one extra set of specimens is used for the test of 12.3.12.
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4 One

¢ One extra set of specimens may be needed to verify that the mechanical strength of the pin does not depend

on th

f One

9 One extra set of specimens of socket-outlets fitted with pilot lamps may be used for the tests of Clause 17.

extra set of membranes is needed for each of the tests of 13.22 and 13.23.

e plastic material.

extra set of specimens is needed for 16.1.

One extra set of specimens is needed for 23.2 and 23.4 for non-rewirable accessories for each type of cable

and cross-sectional area.

i One
I One

k' One

extra set of specimens is needed for 24.9 for shuttered socket-outlets.
extra set of specimens is needed for 24.11 for plugs.

extra set of specimens is needed for 24.13.2 and 24.13.3.

extra set of aged specimens may be used for the tests of 25.3 and 25.4.
extra set of specimens may be used.

extra set of specimens is needed for 30.2 and 30.3 for plugs with pins with insulating’sleeves.

55 (

The speg
the test

If one s
and any
also the
specime

NOTE T
specimen
test the a
not submi

5.6 Routine tests

Routine
correct

NOTE A
accessori

6 Ratings

ompliance general requirement

cimens are submitted to all the relevant tests and the réquirements are satisfi
5 are met.

becimen does not satisfy a test due to an assembly or a manufacturing fault,
preceding one which may have influenced the results of the test shall be repea

tests which follow shall be made in the required sequence on another fu
ns, all of which shall comply with the requirements.

he applicant can submit, together with a number of specimens specified in 5.4, the additio
5 which can be required, should one specimen fail. The testing station will then, without furthe
iditional specimens and will only reject them if a further failure occurs. If the additional set of spg
tted at the same time, the failure of one specimen will entail rejection.

tests for factory-wired-portable accessories (protection against electric sh
bolarity) are specified.in Annex A.

hnex E provides routine tests that can be applied during the production of crimped conng
ES.

fed if all

hat test
fed, and
| set of

hal set of
I request,
cimens is

bck and

bctions in

Access(

ries’should preferably be of a type and preferably have a voltage and current

ating as

shown in Table 2.
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Table 2 — Preferred combinations of types and ratings

Type Rated voltage Rated current
General, with P = pole Implementation \% A
2P (non-r_ewirable portable L1+L2o0rL1+N 130 or 250 2.5
accessories)
2P L1+L2orL1+N 130 or 250 6
L D D
2P+© L1+L2+ T orL1+N+ 130 or 250 6
10
2P L1+L2orL1+N 13
16
130 or 250
20
d Dortron oD
2P + = L1+ L2+ T or L1+ N+ = 23
32
q @ 10
2P + & L1+L2+ = 13
d @ h
3P + L1+L2+L3+ H¥or 440 2
D D N
3P + N L1+L2+L3+N+ 32

NOTE 1| Standardized values and configurations of existing,systéms are reported in IEC/TR 60083.
NOTE 2| L1 + L2 and L1 + N are examples, any combination of the 3 phases are possible.

The phape contacts L1, L2, L3 and the neutral contact-N, if any, are treated as pole and considered to b¢ live.

In some|tables or tests, @ is treated as a pale.

NOTE 1 |[In the following countries fixed 2P socket-outlets are not allowed: AT, BR, DE, IT, GB, TR.

NOTE 2 |[In the following countty,fixed 2P socket-outlets are allowed only under certain conditions as specified in
the wiringl code: BE, ZA (SANS_10142-1).

7 Classification

71 Accessories classification

711 Accessories are classified according to the degree of protection against agcess to
hazardous parts and against harmful effects due to the ingress of solid foreign objects as
described in IEC 60529.

7.1.2 Accessories are classified according to the degree of protection against harmful effects
due to the ingress of water as described in IEC 60529.

7.1.3 Classification according to the provision for earthing:
7.1.3.1 Accessories without earthing contact;
7.1.3.2 Accessories with earthing contact.

7.1.4 Classification according to the method of connecting the cable:
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7.1.4.1 Rewirable accessories;
7.1.4.2 Non-rewirable accessories.
7.1.5 Classification according to the type of terminals:
7.1.51 Accessories with screw type terminals;
7.1.5.2 Accessories with screwless-type terminals;

7.1.5.3 Accessories with insulation piercing terminals (see Annex F).

NOTE I} the following country accessories with screwless-type terminals for rigid conductors only are ngt allowed:
ES, IT.

7.1.6 Classification according to the type of conductors to be connected:;
7.1.6.1 For fixed socket-outlets with rigid (both solid and stranded)©onductors only;
7.1.6.2 For fixed socket-outlets with rigid (both solid and stranded) and flexible conductors;
7.1.6.3 For portable accessories with flexible conductors only.

7.2 Slocket-outlet classification

7.21 Classification according to the degree of“protection against electric shodk when
mounted as for normal use:

7.21.1 with normal protection (see 10.2);

7.21.2 with increased protection, (see 10.7).

7.2.2 Classification according o the existence of shutters:
7.2.21 without shutters;

7.2.2.2 with shuiters (see 10.5).

NOTE I the following countries, socket-outlets without shutters are not allowed: FR, IT, ZA.

7.2.3 Classification according to the method of application/mounting type of the|socket-
outlet:

7.2.31 surface or
7.2.3.2 flush, or
7.2.3.3 semi-flush, or
7.2.3.4 void

7.2.3.5 architrave, or
7.2.3.6 portable, or

7.2.3.7 furniture, or
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7.2.3.8

7.2.3.9

7.2.4

7.2.41
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floor recessed, or
appliance.
Classification according to the method of installation, as a consequence of the

fixed socket-outlets where the cover or cover-plate can be removed

displacement of the conductors (design A), or

7.2.4.2

fixed socket-outlets where the cover or cover-plate cannot be removed

displacement of the conductors (design B).

design:

without

without

NOTE If
suppleme|
the conduy|
for coverg

7.2.5

7.2.5.1
for conn

7.2.5.2
circuit g
the prot
any.

7.3 P
I

7.3.1

7.3.2

NOTE F

8 Ma

8.1 G
Access(

— rate

a fixed socket-outlet has a base which cannot be separated from the cover or cover-plate, and
htary plate to meet the standard which can be removed for redecorating the wall without(displa
ctors, it is considered to be of design A, provided the supplementary plate meets the requirements
and cover-plates.

Classification according to the intended use:

Socket-outlets for circuits where a single earthing circuit provides protective
ected equipment and exposed conductive parts of the soc¢ket-outlet, if any;

Socket-outlets for circuits where electrical noiseimmunity is desired for the

bctive earthing circuit provided for the exposed{conductive parts of the socket-

lug classification according to the class of equipment to which they are
tended to be connected

for equipment of class |;

for equipment of class Il.

br the description of the classes of equipment, see IEC 61140.
'king

eneral

ries shall' be marked as follows:

-Cdrrent in amperes;

equires a
cement of
specified

barthing

parthing

f connected equipment. The equipment earthing~eircuit is electrically separafed from

butlet, if

— rated voltage in volts;

— symbol for nature of supply;

— the name, trademark or identification mark of the manufacturer or responsible vendor;

— type

reference which may be a catalogue number;

NOTE 1 The type reference can be the series reference only.

— first characteristic numeral for the degree of protection against access to hazardous parts
and against harmful effects due to ingress of solid foreign objects, if declared to be higher
than 2, and for fixed socket-outlets higher than 4, in which case the second characteristic
numeral shall also be marked;

— second characteristic numeral for the degree of protection against harmful effects due to
ingress of water, if declared to be higher than 0, and for fixed socket-outlets higher than 2,
in which case the first characteristic numeral shall also be marked.
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NOTE 2 The degrees of protection are based on IEC 60529.

In addition, socket-outlets with screwless-type terminals shall be marked with the following:

8.2

an appropriate marking indicating the length of insulation to be removed before the insertion

of th

e conductor into the screwless-type terminal;

an indication of the suitability to accept rigid conductors only, for those socket-outlets having
this restriction.

Symbols

When symbols are used, they shall be as follows:

NOTE 1
NOTE 2

NOTE 3

For the
values 9
shall be

The ma
rated vd

NOTE 4

8.3

F N 2 0] o Y=Y U
Y20y
Altermnating CUITeNt ... ... e ~0
I LT T ] (= PR PRPIN ) SSRPTRP
Protective earth ... O T
(IEC1 60417-5019 (2006-08))

Degree of protection, when relevant...........ccooiiiiii S0 I
Degree of protection for fixed accessories also able to ©e installed on rough surfac
(tesf wall of Figure 18 b) and Figure 18 C)) ....c.oiciu i

(IEC| 60417-6345 (2015-07))

For

Ecrewless-type terminals: suitability to aCeept rigid conductors only ................|
Details of construction of symbols are givenin IEC 60417.
In the IP code the letter "X" is replaced by the relevant number.

Lines formed by the construction-gf-the tool are not considered as part of the marking.

marking with rated curcent and rated voltage the values may be used alone
hall be placed on one-line separated by an oblique line or the value for rated
placed above the~value for rated voltage, separated by a horizontal line.

king for the.nature of supply shall be placed next to the marking for rated cur
Itage.

The Mmarking for current, voltage and nature of supply can be, for example, as follows:

. These
current

ent and

P

16
16 A 440V AC or 16/440 ACor — — ~
440

articular requirements for fixed socket-outlets

For fixed socket-outlets the following marking shall be placed on the main part:

rated current, rated voltage and nature of supply;

either the name, trademark or identification mark of the manufacturer or of the responsible
vendor;

length of insulation to be removed before the insertion of the conductor into the screwless-

type

terminal;

an indication of the suitability to accept rigid conductors only for screwless-type terminals
for those socket-outlets having this restriction;
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— the type reference, which may be a catalogue number.
NOTE 1 The type reference can be the series reference only.

Parts such as cover plates, which are necessary for safety purposes and are intended to be
sold separately, shall be marked with the manufacturer's or responsible vendor's name,
trademark or identification mark and type reference.

NOTE 2 Additional type references can be marked on the main part, or on the outside of the associated enclosure.

The IP code, if applicable, shall be marked so as to be easily discernible when the socket-outlet
is mounted and wired as for normal use.

Fixed sqcket-outlets classified according to 7.2.5.2 shall be identified by a triangle which shall
be visible after installation unless the socket-outlets have an interface configuration”which is
different from that used in normal circuits.

NOTE 3 [In the following countries an orange triangle is required by the national installation rules: CA, MK, US.
8.4  Plarticular requirements for portable accessories

For plugs and portable socket-outlets the marking specified ,in_8.1, other than the type
referenge, shall be easily discernible when the accessory is wirédvand assembled.

Plugs and portable socket-outlets for equipment of class Jkshall not be marked with thg symbol
for class$ Il construction.

NOTE The type reference of rewirable portable accessories can’be marked on the inside of the enclosurg or cover.
8.5 Pjarticular requirements for markings:on terminals other than phase terminpls

Termindls intended exclusively for the neutral conductor shall be indicated by the lettef N.

Earthing terminals for the connection-of the protective conductor shall be indicated by the

1)

symbol N=
These markings shall not-be*placed on screws, or any other easily removable parts.

NOTE "Hasily removable\ parts" are those parts which can be removed during the normal installatipn of the
socket-ouflet or the agsembly of the plug.

Termindtions .insnon-rewirable accessories need not be marked.

Termingls\provided for the connection of conductors not forming part of the main functign of the
socket-outlets shall be clearly identified unless their purpose is self-evident, or indicated in a
wiring diagram which shall be fixed to the accessory.

The indication of such terminals may be achieved by:

— their being marked with graphical symbols according to IEC 60417 or with colours and/or an
alphanumeric system, or

— their being marked with their physical dimensions or relative location.

Leads of pilot lights are not considered to be conductors in the context of this subclause.
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8.6 IP code marking for surface-type mounting boxes forming an integral part of
socket-outlets

For surface-type mounting boxes forming an integral part of socket-outlets having an IP code
higher than IP4X, or higher than IPX2, the IP code shall be marked on the outside of their
associated enclosure so as to be easily discernible when the socket-outlet is mounted and wired
as in normal use.

8.7 Additional requirement for marking

It shall be indicated either by marking or in a manufacturer's catalogue or instruction sheet
which position or with which special provisions (for example, box, type of mounting surface,
plug, ete ) the declared degree of pratection of fixed socket-outlets having an IP cade higher

than IPXO0 is ensured, unless this is self-evident.

Complignce is checked by inspection.

8.8  Dpurability

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.

Complignce is checked by inspection, using normal <r“Corrected vision, without additional
magnifi¢ation 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.seaked with n-hexane 95 % (Chemical Apstracts
Service|Registry Number, CAS RN, 110-54-3).

NOTE nthexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available fron a variety
of chemicpl suppliers as a high pressure liquid chromatography (HPLC) solvent.

When uging 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
technicipns.

The mafrking surface‘to.be tested shall be dried after the test with water.

Rubbing shall cemmence 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 forwjard and
backwafddmovement 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 compression force is applied by means of a test piston which is wrapped with cotton
comprising cotton wool covered by a piece of cotton medical gauze.

The test piston shall have the dimensions specified in Figure 5 and shall be made of an elastic
material which is inert against the test liquids and has a Shore-A hardness of 47 + 5 (for
example synthetic rubber).
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Figure 5 — Test piston dimensions

is not possible to carry out the test on the specimens due to the shape/siz
or the marking is not accessible with the test pistoh:

table piece having the same characteristics as the product can be submitted to

her test piston with different shape can“be used on the condition that radius B

9 Checking of dimensions
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sheets 4

Insertio
the rele

Complid

eneral

ries and surface-type mounting boxes shall comply with the appropriate s
nd corresponding<«gauges for plugs and socket-outlets systems, if any.

n of plugs inte. fixed or portable socket-outlets shall be ensured by their complia
ant standard sheets.

nce isschecked as follows.

Socket-

e of the

the test

s kept.

tandard

hce with

hutlets are first Quhjpr‘fpd to 10 insertions and 10 withdrawals of a plug r‘nm'nl)

ing with

the corresponding standard sheet having the maximum dimensions for the pins following which
dimensions are checked by measurement and/or by means of gauges.

The manufacturing tolerances of these gauges shall be as shown in Table 3 if not otherwise
specified. The most unfavourable dimensions of the standard sheet shall be used for the design
of the gauges.

NOTE In some cases (for example, distances between centres), it can be necessary to check both the extreme
dimensions.

Moreover, for shuttered socket-outlets, to ascertain the easy insertion of a plug in the
corresponding socket-outlet the test as described in 22.4 shall be carried out on the same
samples after the 10 insertions and withdrawals have been performed.


https://iecnorm.com/api/?name=8b3f80fab1195dc8179f3d12d84fbecb

- 28 — IEC 60884-1:2022 © |EC 2022

Table 3 — Gauge tolerances

Gauge for checking Gauge tolerance
mm
Pin diameter or pin thickness _8’01

Dimension of entry holes corresponding
to pin diameter and to distance between 0
contact surfaces

Pin length and width ~01

9.2 Elangerous compatibility

It shall

— aso

— aso
outle
of a
conrf
circy

- aso
a ply

It shall pot be possible to engage existing plugs on the relevant national system for eq

of class| 0 or of class | with a socket-outlet exclusively designed to accept plugs for
equipment.
Complignce is checked\by inspection or by manual test using gauges, the manuf

tolerand

In case
1 min w
for othe

Pir-spaeing e taeceordin gte-the-ease)
:

Distance from the engagement face to 0 005
point of first electrical contact (for 0,05 Of *0‘ (according to the case)
socket-outlet)

Guiding elements +0,03

ot be possible, within a given system, to engage a plug with:

cket-outlet having a higher voltage rating or a lowercurrent rating;
Cket-outlet with a different number of live poles;“exceptions may be admitted for

lower number of poles, provided that no dangerous situation can arise, for ex
ection between a live pole and an earthing contact or the interruption of the
it;

cket-outlet with earthing contact, ifdhe existing plug of the relevant national s
g for class 0 equipment.

es of which shall be as specified in Table 3.

pf doubt;the impossibility of insertion is checked by applying the appropriate g
th a ferce of 150 N for accessories with a rated current not exceeding 16 A, d
[ accessories.

socket-

ts which are specially constructed for the purpose of allowing engagement with plugs

ample a
parthing

stem is

uipment
class Il

acturing

puge for
r 250 N

Where the use of elastomeric or thermoplastic material is likely to influence the result of the
test, it is carried out at an ambient temperature of (35 + 2) °C, both the accessories and the

gauges

being at this temperature.

NOTE For accessories of rigid material, such as thermosetting resins, ceramic material and the like, conformity to
the relevant standard sheets ensures compliance with the requirement.

93 P

ermitted deviations

Deviations from the dimensions specified in the standard sheets may be made, but only if they
provide a technical advantage and do not adversely affect the purpose and safety of
accessories complying with the standard sheet, especially with regard to interchangeability and
non-interchangeability.

Accessories with such deviations shall, however, comply with all applicable requirements.
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10 Protection against electric shock

10.1 General

Accessories shall ensure protection against electric shock.

For the purposes of this Clause 10, lacquer, enamel and sprayed insulating coatings are not
considered as insulating material.

10.2 Accessibility of live parts during normal use

Fixed socket-outlets, plugs when engaged and portable socket-outlets shall be so designed and
construg¢ted that when they are mounted and/or wired as for normal use, live parts|are not
accessible, even after removal of parts which can be removed without the use of a‘too|.

Live parts of plugs shall not be accessible when the plug is in partial or complete engagement
with a spcket-outlet.

NOTE I} the following countries this requirement does not apply when the plug is pattially engaged: CA|, CN, DK,
JP, US.

Complignce is checked by inspection and, if necessary, by the following test.

The test is carried out on the specimen mounted as for nofmal use and fitted with confductors
of the smallest nominal cross-sectional area, the test being then repeated using condyctors of
the largest nominal cross-sectional area, specified~in Table 4 for screw-type termirals and
Table 8|for screwless-type terminals.

The stahdard test finger, test probe B of IEC 61032, is applied in every possible position, an
electricgl indicator with a voltage between 40 V and 50 V being used to show contact |with the
relevani parts.

For plugs, the test finger is applied~\when the plug is in partial and complete engagemient with
a sockef-outlet.

For accg¢ssories where the«wse of thermoplastic or elastomeric material is likely to influgnce the
requirements, one addijtional test is made but at an ambient temperature of (35 = 2)| °C, the
accessdries being at.this' temperature.

During this additional test the accessories are subjected for 1 min to a force of 75 N,|applied
through|the tip-of a straight unjointed test finger, test probe 11 of IEC 61032. This finger with
an electrical_indicator as described above is applied to all places where yielding of insulating
material eould impair the safety of the accessory but is not applied to membranes or fhe like.
The finger as described is applied to thin-walled knock-outs but with a force of TO N.

During this test, accessories, with their associated mounting means, shall not deform to such
an extent that those dimensions shown in the relevant standard sheets which ensure safety are
unduly altered and no live parts shall be accessible.

Each specimen of plug or portable socket-outlet is then pressed between two flat surfaces with
a force of 150 N for 5 min, as shown in Figure 6. The specimen is checked 15 min after removal
from the test apparatus, and shall not show such deformation as would result in undue alteration
of those dimensions shown in the relevant standard sheets which ensure safety.
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Dimensions in millimetres

Force Steel pressure plate
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Al
Y + +
[ d |
A [ ]
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[a—
a) % / b)
Steel base IEC

Figure 6 — Arrangement for compression test

10.3 Requirements for accessible parts of accessory during normal-use

10.3.1 | Accessible parts of the accessory when wired and/or mounted as in normal use shall
be mad¢ of insulating material with the exception of the following:

— small screws and the like which are isolated from live parts-and which are used for the fixing
of thie main part and of covers, cover plates or other parts of the enclosure of sockettoutlets;

— the povers, cover plates and other parts of the {enclosure of fixed socket-outlets and
accgssible parts of portable socket-outlets and plugs made of metal which comply with the
requirements of 10.3.2 or 10.3.3;

— earthing pins and earthing straps of accessaries;
— current-carrying pins and metal shoulders around pins of plugs when not inserfed in a
socKet-outlet.

Complignce is checked by inspection!

10.3.2 | Covers, cover plates Oryother parts of the enclosure of metal shall be protgcted by
addition@al insulation made by‘insulating linings or insulating barriers. The insulating lipings or
insulating barriers shall either:

— be fixed to covers, ‘cover plates, other parts of the enclosure or the body of the agcessory
in sych a way that'they cannot be removed without being permanently damaged, o
— be sp designed-that:

e they cannot be replaced in an incorrect position;

e if they are omitted, the accessories are rendered inoperable or manifestly incomplete;

o there is no risk of accidental contact between live parts and metal covers, cover plates
or other parts of the enclosure, for example through their fixing screws, even if a
conductor should come away from its terminal;

e precautions are taken in order to prevent creepage distances or clearances becoming
less than the values specified in Table 26.

In the case of single-pole insertion, the requirement given in 10.4 applies.
Compliance is checked by inspection.
The above linings or barriers shall comply with the tests of Clause 17 and Clause 27.

10.3.3 The earthing of metal covers or cover plates can be made with fixing screws or other
integral means, the resulting connection shall be of low resistance.
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The creepage distances and the clearances between the live pins of a plug when fully inserted
and the earthed metal cover of a socket-outlet shall comply with items 2 and 7 of Table 26,
respectively; in addition, in the case of single-pole insertion, the requirement given in 10.4
applies.

NOTE In the following countries 10.3.3 is not allowed: DK (only IPX0 equipment).

Compliance is checked by inspection and by the tests of 11.5.

10.4 Single-pole insertion

It shall not be possible for a pin of a plug to come into contact with a live socket-contact of a

- tlot hil th i ihl
socket-gutlet-while-any-otherpinis-accessible-

Complignce is checked by manual test and by means of gauges based on the mostiunfavyourable
dimensipns of the standard sheet; the tolerances of the gauges shall be as specified in [Table 3.

For accgessories with enclosures or bodies of thermoplastic material, the tést is carrield out at
an ambient temperature of (35 2) °C, both the accessory and théy-gauge being| at this
tempergture.

For socket-outlets with enclosures or bodies of rubber or polyvinyhchloride, the gauge i applied
with a force of 75 N for 1 min.

For socket-outlets provided with metal covers or cover-plates, a clearance, between a|pin and
a sockef-contact, of at least 2 mm is required, when another pin is or other pins are in|contact
with the|metal covers or cover-plates.

Single-pole insertion may be prevented by the use of at least one of the following meaps:

— a sufficiently large cover or cover-plate;

— othefr means (for example, shutters).

NOTE Il the following countries the-use of a shutter as the only means to prevent single-pole insertjon is not
allowed: AT, AU, BE, CA, CZ, DE, ES)\EIl, NL, PT, GB, US, TR.

10.5 Slhuttered socket-outlets

Shuttered socket-outlets’shall, in addition, be so constructed that live parts are not acgessible
without p plug in engagement, with the gauges shown in Figure 7 and Figure 8.

The gauges shall be applied to the entry holes corresponding to the live contacts only and shall
not tough live parts.

To ensure this degree of protection, socket-outlets shall be so constructed that live contacts
are automatically screened when the plug is withdrawn.

Shutters shall be so designed that a plug is inserted with the same movement in a socket-outlet
with shutters as in a socket-outlet without shutters.

The means for achieving this shall be such that such means cannot easily be operated by
anything other than a plug and shall not depend upon parts which are liable to be lost.

An electrical indicator with a voltage between 40 V and 50 V included is used to show contact
with the relevant part.

Compliance is checked by inspection and for socket-outlets with a plug completely withdrawn
by applying the above gauges as follows.
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The gauge according to Figure 7 is applied to the entry holes corresponding to the live contacts
with a force of 20 N.

The gauge is applied to the shutters in the most unfavourable position, successively in three
directions, to the same place for approximately 5 s in each of the three directions.

During each application the gauge shall not be rotated and it shall be applied in such a way that
the 20 N force is maintained. When moving the gauge from one direction to the next, no force
is applied but the gauge shall not be withdrawn.

A steel gauge, according to Figure 8, is then applied with a force of 1 N and in three directions,
for approximately 5 s in each direction, with independent movements, withdrawing the gauge
after eaph movement.

For socket-outlets with enclosures or bodies of thermoplastic material, the test is|carrigd out at
an amblent temperature of (35 = 2) °C, both the socket-outlets and the gauge being at this
tempergture.
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Dimensions in millimetres
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To calibrate the gauge, a push force of 20 N is applied on the steel rigid wire in the direction of its axis: the
characteristics of the gauge internal spring shall be such that the surface A — A’ is brought practically to the same

level as the surface B — B’ when this force is applied.

Figure 7 — Gauge for checking non-accessibility of live parts, through shutters
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Dimensions in millimetres
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To calibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axis: the
characteristics of the gauge internal spring shall be such that the surface A — A’ is brought practically to the same
level as the surface B — B’ when this force is applied.

Figure 8 — Gauge for checking non-accessibility of live parts, through shutters,

and of live parts of socket-outlets with increased protection

10.6 Deformation of earthing contacts
Earthing contacts, if any, of a socket-outlet shall be so designed that they cannot be deformed
by the insertion of a plug to such an extent that safety is impaired.

Compliance is checked by the following test, carried out on a new set of specimens.
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The socket-outlet is placed in such a position that the socket-contacts are in a vertical position.

A test plug, having the dimensions of the corresponding standard sheet, is inserted into the
socket-outlet with a force of 150 N which is applied for 1 min.

In addition, in the case of a socket-outlet with an earth pin, a force of 150 N is applied axially
to the earth pin for 1 min.

After this test, the socket-outlet shall still comply with the requirements of Clause 9.

10.7 Socket-outlets with increased protection

Socket-putlets with or without lid, classified according to 7.2.1.2, shall be so constracied that,
when mpunted and wired as in normal use, live parts shall not be accessible withca test wire of
1 mm in[diameter (see Figure 8).

NOTE In] the following countries the increased protection is considered fulfilled when ¢he lid (spring loaded) is
closed: AT, DE.

Complignce is checked by applying with a test wire of 1,0 mm in diameter (see Figure 8) a force
of 1 N gn all accessible surfaces in the most unfavourable conditions without a plug [nserted
and with the lid, if any, open.

For socket-outlets with enclosures or bodies of thermoplastic material, the test is carrigd out at
an ambfent temperature of (35 £ 2) °C, both the socket-outlets and the gauge being at this
tempergture.

During this test, it shall not be possible to touchclive parts with the gauge.

An elecirical indicator as described in 10.2(8hall be used.

11 Prgvision for earthing

11.1 General

Accessgries with earthing)contacts shall be so constructed that when inserting the plug the
earth cdnnection is made before the current-carrying contacts of the plug become live.

When wjthdrawipgdhe plug, the current-carrying pins shall separate before the earth copnection
is broken.

Socket-putlets are tested using a test plug having the dimensions of the corresponding qtandard
sheets.

When inserting the test plug, the earth contact of the plug shall make connection with the earth
contact of the socket-outlet before the current-carrying contacts of the plug become live.

When withdrawing the test plug, the current-carrying pins of the plug shall separate before the
earth connection is broken.

The insertion and withdrawal of the test plug shall be in a direction perpendicular to the
engagement face of the socket-outlet. An electrical indicator supplied with a voltage between
40 V and 50 V is used to check that the earth contact makes first and breaks last.
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11.2 Earthing terminals

Earthing terminals of rewirable accessories shall comply with the appropriate requirements of
Clause 12.

Earthing terminals of rewirable accessories shall be of the same size as the corresponding
terminals for the supply conductors.

Earthing terminals of rewirable accessories with earthing contact shall be internal.

Fixed socket-outlets can have an additional external earthing terminal.

Earthing terminals of fixed socket-outlets shall be fixed to the base or to a part reliably|fixed to
the base.

Earthing contacts of fixed socket-outlets shall be fixed to the base or to the cover, but| if fixed
to the cpver, they shall be automatically and reliably connected to the earthing terminfal when
the cover is put in place, the contact pieces being silver-plated or havingya protection[no less
resistant to corrosion and abrasion.

This connection shall be ensured under all conditions which may \oc¢cur in normal use, including
loosening of cover-fixing screws, careless mounting of the cover, etc.

Except as mentioned above, parts of the earthing circuitshall be in one piece or shall be reliably
connected together by riveting, welding, or the like.

NOTE 1 |The requirement regarding the connection betweén an earthing contact fixed to a cover and af earthing
terminal dan be met by the use of a solid pin and a resiliegt socket-contact.

NOTE 2 |For the purpose of the requirements of this/Subclause 11.2, screws are not considered as parts pf contact
pieces.

NOTE 3 |When considering the reliability, of the connection between parts of the earthing circuit, thel effect of
possible dorrosion is taken into account.

11.3 Alccessible metal parts

Accessiple metal parts of-acCessories with earthing contact, which may become live in the event
of an ingulation fault, shal’be permanently and reliably connected to the earthing term|nal.

This requirement.does not apply to the accessible metal parts mentioned in 10.3.2.

For the purpose of this requirement, small screws and the like, electrically separated from live
parts, forfixing main parts, covers, or cover-plates, are not considered as accessible parts
which nmraybecometiveimtheeventof aminmsutationfautt:

11.4 Requirements for socket-outlets having an IP code higher than IPX0

Socket-outlets, having an IP code higher than IPXO0, with an enclosure of insulating material,
having more than one cable inlet, shall be provided with an internal fixed earthing terminal or
adequate space for a floating terminal allowing the connection of an incoming and an outgoing
conductor for the continuity of the earthing circuit unless the earthing terminal of the socket-
outlet itself is so designed that it allows the connection of an incoming and an outgoing earthing
conductor.

Floating terminals are not subject to the requirements of Clause 12.

Compliance with 11.2 to 11.4 is checked by inspection and by the tests of Clause 12.
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Compliance with requirements to ensure adequate space for floating terminals is checked by
performing a test connection using the type of terminal specified by the manufacturer.

11.5 Internal connection with the earthing terminal

The connection between the earthing terminal and accessible metal parts to be connected
thereto, shall be of low resistance.

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 1,5 times the rated current or 25 A, whichever is the greater, is passed between the
earthing terminal and each of the accessible metal parts in turn.

The volfage drop between the earthing terminal and the accessible metal part is‘'measuled, and
the resistance calculated from the current and this voltage drop.

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

Care shiould be taken that the contact resistance between the tip ef'the measuring prpbe and
the metal part under test does not influence the test results.

11.6 Plarticular requirements for socket-outlets according to 7.2.5.2

Socket-putlets according to 7.2.5.2, for use on circuits where electrical noise immunity is
desired [for connected equipment, shall have thesearthing socket-contact and its ferminal
electricdlly separated from any metal mounting means or other exposed conductive parfs which
may be jconnected to the protective earthing circuit of the installation.

Complignce is checked by inspection.

12 Terminals and terminations

12.1 General

All the tests on terminalsi.with the exception of the tests of 12.3.11 and 12.3.12 shall bg carried
out after the tests of 16-1.

Rewirable accessories shall be provided with terminals having screw clamping |or with
screwlegs-type-terminals.

If pre-saldered flexible conductors are used, care shall be taken that in screw-type términals
the pre-soldered area shall be outside the clamp area when connected as for normal use.

The means for clamping the conductors in the terminals shall not serve to fix any other
component, although they may hold the terminals in place or prevent them from turning.

Non-rewirable accessories shall be provided with soldered, welded, crimped or equally effective
permanent connections (termination); screwed or snap-on connections shall not be used.

Connections made by crimping a pre-soldered flexible conductor are not permitted, unless the
soldered area is outside the crimping area.

Compliance is checked by inspection and by the tests of 12.2 or 12.3, as applicable.
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12.2 Terminals with screw clamping for external copper conductors

12.2.1

Terminals with screw clamping may be of the type suitable for rigid copper conductors

only or of the type suitable for both rigid and flexible copper conductors having cross-sectional
areas as shown in Table 4.

Terminals with screw clamping for rewirable portable accessories shall be of the type suitable
for flexible copper conductors having cross-sectional areas as shown in Table 4.

Table 4 — Relationship between rated current and connectable
nominal cross-sectional areas of copper conductors

2P +@

(portable socket-outlets)

inclusive

Rigid (solid or stranded) Flexible copper conductqrs
copper conductors
Cu"f nt and type of Nominal cross- Diameter of the Nominal cross- Diameteq of the
jccessory sectional area largest conductor sectional area largést conductor
mm? mm mm? mn
From 0,75 upto
6A - - 1,5 inclysive 1.7p
10A F 1 to 2,5 F 1 to 2,5
rom 1 up to 2, romA ,Up to 2,
3P+ N+ @ inclusive 2 2,13 inclusive 2 2.2
(fixed acgessory)
10 A . 0
T _ _ rom 0,75 up to
3p + N D 1,5 inclusive 178
(portabld accessory)
10 Aanq 13 A
2P and
T Frgm 1 gp tg bZ,5 213 Frgm 1 gp tca> b2,5 2.2k
2P + \= inclusive inclusive
(fixed acgessory)
10 Aanq 13 A
2P and B B From 0,75 up to 178
2P + L 1,5 inclusive ’
(portablg accessory)
13 A
2P and From 1,5 up to From 1,5 up to
2P+@ 3x25P 3x25Pb
2,72 2.9
(fixed acfcessory) Fron21 12 L‘p to From2 12 L’p to
(Socket-putlets for fused
plugs)
13A
2P and
2P + @ From-0-5-up-to—15 178
(portable accessory)
(fused plugs)
16 A
2P and From 1,5 up to 213 From 1,5 up to 221
2P + @ 2 x 2,5 inclusive ’ 2 x 2,5 inclusive ’
(fixed accessory)
16 A
2P and _ B From 0,75 up to 173
2P +@ 1,5 inclusive ’
(plugs)
16 A
2P and _ B From 1 upto 1,5 173
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Current and type of

Rigid (solid or stranded)
copper conductors

Flexible copper conductors

Nominal cross-

Diameter of the

Nominal cross-

Diameter of the

accessory sectional area largest conductor sectional area largest conductor
mm? mm mm? mm
16 A other than 2P and . ] 4 . ] 4
rom 1,5 up to rom 1,5 up to
2P + inclusive 2,72 inclusive 2.9
(fixed accessory)
16 A other than 2P and
) ) From 1 up to 2,5 291
2P + inclusive ’
(portable accessory)
20 A From 2,5 up to 4 279 From 2,5 up to 4 3 g
(fixed acgessory) inclusive ’ inclusive 4
20 A } ) From 2,5 up to 4 2 d
(portabld accessory) inclusive "
25A
T From 2,5 up to 6 347 From 2,5 up t0.6 3 8l
2P + = inclusive ' inclusive ’
(fixed acgessory)
29A F 2 4
T } ) rom<2;5 up to d
2P + @ inclusive 2.9
(portabld accessory)
32 A From 4,0 up to 10 432 From 4,0 up to 10 5 1
(fixed acgessory) inclusive ’ inclusive ’
32 A ) ) From 2,5 up to 6 3 8l

(portablg accessory)

inclusive

a8 The ferminal shall allow the connection of two 1,5 mimZ‘conductors which have a diameter of 1,45 mn].

b

Som¢ countries require the looping-in of three conductors of 2,5 mm?2, or two conductors of 4 mm?2.

The comductor space shall be at\least that specified in Figure 9, Figure 10, Figufe 11 or

Figure 12.
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Dimensions in millimetres

=125

IEC IEC
a) Terminal without pressure plate b) Elongated hole terminal
<5
''m B
J
2,
N\
RN /)-- R
™y 7 |
STTTNT 7.
IEC IEC
c) Terminal with pressure plate d) Stirrup terminal
L. Minimum
Minimum distance g
Cross-spction diameter D b
L etweén
of conductor (or minimum .
p - clamping screw Torque
accepted by dimensions)
X and end of
the terminal of conductor d h
space con ut.:tor when
fully inserted
mmn2 mm mm Nm
12 22 3P
One Two
screw screws One Two One Two One Two
screw | screws | screw | screws screw || screws
Up to 1,4 2,5 1,5 1,5 0,2 0,2 0,4 0,4 0,4 0,4
2,5 (circtilap 3.0 15 1,5 0,25 0,2 0,5 0,4 0,5 0,4
hole)
2,5 (elongated 25x4,5 15 1,5 0,25 0,2 0,5 0,4 0,5 0,4
hole)
4 3,6 1,8 1,5 0,4 0,2 0,8 0,4 0,8 0,4
6 4,0 1,8 1,5 0,4 0,25 0,8 0,5 0,8 0,5
10 4,5 2,0 1,5 0,7 0,25 1,2 0,5 1,2 0,5
a8 The values specified apply to screws covered by the corresponding columns in Table 7.

The part of the terminal containing the threaded hole and the part of the terminal against which the conductor is
clamped by the screw may be two separate parts, as in the case of terminals provided with a stirrup.

The shape of the conductor space may differ from those shown, provided that a circle with a diameter equal to the

minimum specified for D or the minimum outline specified for the elongated hole accepting cross-sections of
conductors up to 2,5 mm? can be inscribed.

Figure 9 — Pillar terminals
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) B
"Optlonal Optional
/ /]
. & i \‘\— - : \\\\_
D \\ - D—
A
c .
/ A~ Optional
—Sptions! y P
[ | | A
— .,\\~ — 1 - » 3
/) AR/
D A
<D> C (
Screw head terminals
B oA '
== Optional \. e Optional
S A // R et e St
| /" | | !
/ /- 7 4 /-/ /‘
\ \k\\
D : A | D]
— - E E A
Stud terminals
IEC
Key
A Fixed jpart
B Washer or clamping plate
C Anti-spread device
D Condyctor space
E Stud
Crosz-section of conductor Minimum diameter D of Torque
accepted by.the terminal conductor space a
mm? mm Nm
3a
One screw Two screws
or stud or studs
Up to 1,5 1,7 0,5 -
Up to 2,5 2,0 0,8 -
Up to 4 2,7 1,2 0,5
Up to 6 3,6 2,0 1,2
Up to 10 4,3 2,0 1,2
a8 The values specified apply to the screws covered by the corresponding columns in Table 7.

The part which retains the conductor in position may be of insulating material provided the pressure necessary to
clamp the conductor is not transmitted through the insulating material.

The second optional space for the terminal accepting cross-section of conductors up to 2,5 mm?2 may be used for the
connection of the second conductor when it is required to connect two 2,5 mm? conductors.
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Figure 10 — Screw head terminals and stud terminals

A
| |
— ]

IEC 60884-1:2022 © |EC 2022

N,
\
[ |
=
7
/

\

o 7| s

B
- <2 »
IEG
Key
A Saddle
B Fixed [part
C Stud
D Condyctor space
Cross-section of Minimum diameter D of Torque
conductor accepted by conductor space
the terminal
mm?2 mm Nm
Up to 4 3,0 0,5
Up to 6 4,0 0,8
Up to 10 4,5 1,2
The shap¢ of the conductor space may differ from that shown in this Figure 11, provided that a circle with g
equal to the minimum value specified for Dscan be inscribed.
The shapg of the upper and lower faces,of the saddle may have a different shape to accommodate con
either small or large cross-sectional areas by inverting the saddle.

Figure 11 — Saddle terminals

diameter

juctors of
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The valug

Complid
and larg

12.2.2
special

|
| - ‘ —
2 | | A
R . | i I
_(b_ Fixed part X Fixed part - } |
il d | I
gEEE | jnEs
2 4 Lo
( ’\
el Part of accessory
= - with cavity for terminal o
Cross-section of Minimum diameter D of Minimum distance g
conductor accepted by conductor space ? between fixedpart and
the terminal end of conductor when
fully inserted
mm? mm mm
Upto 1,5 1,7 1,5
Up to 2,5 2,0 1,5
Upto 4 2,7 1,8
Up to 6 3,6 1,8
Up to 10 4,3 2,0
a8 The bottom of the conductor space_shall be slightly rounded in order to obtain a
reliable connection.

of the torque to be applied is that/specified in column 2 or 3 of Table 7 as appropriate.

Figure 12 — Mantle terminals

nce is checked by~inspection, by measurement and by fitting conductors of the
est nominal cross=sectional areas specified.

Terminals/~with screw clamping shall allow the conductor to be connected
breparation.

Complid

ncé/is checked by inspection.

smallest

without

NOTE The term "special preparation” covers soldering of the wires of the conductor, use of cable lugs, formation
of eyelets, etc., but not the reshaping of the conductor before its introduction into the terminal or the twisting of a
flexible conductor to consolidate the end.

12.2.3

Terminals with screw clamping shall have adequate mechanical strength.

Screws and nuts for clamping the conductors shall have a metric ISO thread or a thread
comparable in pitch and mechanical strength.

Screws shall not be of metal which is soft or liable to creep, such as zinc or aluminium.

Compliance is checked by inspection and by the tests of 12.2.6 and 12.2.8.

NOTE SI, BA, and UN threads are considered to be comparable in pitch and mechanical strength to metric

ISO threa

d.
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12.2.4 Terminals with screw clamping shall be resistant to corrosion.

Terminals, the body of which is made of copper or copper alloy as specified in 26.5, are
considered as complying with this requirement.

12.2.5 Terminals with screw clamping shall be so designed and constructed that they clamp
the conductor(s) without undue damage to the conductor(s).

Compliance is checked by the following test.

The terminal is placed in the test apparatus according to Figure 13 and fitted with rigid solid,
I’Igld Str-\nr\’r\r\’ andlaor flavibhla condicfiar(icl Annne dina to - Tahla 4 firot waith tha amallact rnd then

T COaTTa7 O 1T CATOTC—COTTG O CTOT o/, aC Cor gy toO—TaorC—T ot it turc—orancot g

with the| largest nominal cross-sectional area, the clamping screw(s) or nut(s) being tightened
with the|torque according to Table 7.

Dimensions in npillimetres

Terminal

L/
i/

37,5 %0,5

\/ Platen

ZIZi

/

I
|
Mass L‘J

Bushing

‘l‘) IEC

Care sholild\be taken that the bushing hole is made in a way which ensures that the force extended to thge cable is
pure pulling Torce and that the fransmission of any forque to the connectiion in the clamping means is avoided.

Figure 13 — Arrangement for checking damage to conductors

Terminals suitable for rigid and flexible conductors according to Table 4 are checked with rigid
solid or rigid stranded conductors and on a new set of specimens with flexible conductors.

Terminals suitable for flexible conductors only (rewirable portable accessories) are checked
with flexible conductors

The length of the test conductor shall be 75 mm longer than the height (H) specified in Table 10.
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The end of the conductor is passed through an appropriate bushing in a plate positioned at a
height (H) below the equipment, as given in Table 10. The bushing is positioned in a horizontal
plane such that its centre line describes a circle of 75 mm diameter, concentric with the centre
of the clamping unit in the horizontal plane; the platen is then rotated at a rate of (10 = 2)
revolutions per minute.

The distance between the mouth of the clamping unit and the upper surface of the bushing shall
be within £15 mm of the height specified in Table 10. The bushing may be lubricated to prevent

binding,

twisting, or rotation of the insulated conductor.

A mass as specified in Table 10 is suspended from the end of the conductor. The duration of

the test

is approximately 15 min.

During
clampin
use.

In the c4

provided it does not exceed 15 % of the original number of wires.

12.2.6
reliably

Complid

Terming
solid or

Terming
with flex

The ter
largest
torque ¢

If the sd
torque 3

Each cd

1 min, ip the direction of the axis of the conductor space.

he test, the conductor shall neither slip out of the clamping unit nor break"n
g unit, nor shall the conductor be damaged in such a way as to render it nfit fo

se of the flexible conductor, the breakage of a few wires shall not’be taken into

Terminals with screw clamping shall be so designed that they clamp the cq
between metal surfaces.

nce is checked by inspection and by the following.test.

Is suitable for rigid and flexible conductors*aecording to Table 4 are checked W
rigid stranded conductors and on a new,sét of specimens with flexible conduct

Is suitable for flexible conductors only (rewirable portable accessories) are
ible conductors.

minals are fitted first with conductors of the smallest and then with conductor]
Cross-sectional area specified in Table 4, the terminal screws being tightene
qual to two-thirds of the-torque shown in the appropriate column of Table 7.

rew has a hexagonal head with a slot, the torque applied is equal to two-third
hown in column_8 of Table 7.

nductorcissthen subjected to a pull as specified in Table 5, applied without jé

vear the
r further

account

nductor

ith rigid

prs.

checked

s of the
0 with a

s of the

brks, for

Table 5 — Values for pull test for screw-type terminals

Nominal cross-sectional area
of conductors accepted by the Pull
terminal
mm?2 N
Above 0,75 up to 1,5 inclusive 40
Above 1,5 up to 4 inclusive 50
Above 4 up to 6 inclusive 60
Above 6 up to 10 inclusive 80

If the clamp is provided for two or three conductors, the appropriate pull is applied consecutively

to each

conductor.
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During the test, the conductor shall not move noticeably in the terminal.

12.2.7 Terminals with screw clamping shall be so designed or placed that neither a rigid solid
conductor nor a wire of a stranded conductor can slip out while the clamping screws or nuts are
tightened.

Compliance is checked by the following test.

The terminals are fitted with conductors having the largest nominal cross-sectional area
specified in Table 4.

Termin:-ln ouitabln for vinid and finvibln ~condiictnre annardin~ $0 TAahbhln 4 ~arn ~nhaslend Ith I’Igld

ToountaoTCT o TTgra—armGTrTCATOTC—C OGO CToOro o C CoOranmTgto—T oo C—Tar C—Cric e oy

solid orlrigid stranded conductors and on a new set of specimens with flexible conddctprs.

Termingls suitable for flexible conductors only (rewirable portable accessories)’are ¢thecked
with flexible conductors.

Termingls intended for the looping-in of two or three conductors are chécked, being fifted with
the permissible number of conductors.

The terminals are fitted with conductors having the composition shown in Table 6.

Table 6 — Composition of conductors

Nominat c;c:::-sectional Number of wires (n)*and nominal diameter of conductors
mm? n x mm
Flexible conductor Rigid solid conductor Rigid stranded conductor

0,75 24 x 0,20 - -

1,0 32 x 0,20 1% 1,13 7 x0,42

1,5 30:-x(0,25 1x1,38 7 x 0,52

2,5 50/x 0,25 1x1,78 7 x 0,67

4,0 56 x 0,30 1x%x2,25 7 x 0,86

6,0 84 x 0,30 1%x2,76 7 x 1,05

10,0 - 1% 3,57 7 x 1,35

Before [nsertion into the clamping means of the terminal, wires of rigid (solid or sfranded)
conductors are stra/ghtened r/g/d stranded conductors may, in addition, be twrsted tg restore
them app
so that there is a un/form twrst of one complete turn in a Iength of approxrmate/y 20 mm.

The conductor is inserted into the clamping means of the terminal for the minimum distance
specified, or where no distance is specified, until the conductor just projects from the far side
of the terminal and in the position most likely to allow the wire to escape.

The clamping screw is then tightened with a torque equal to two-thirds of the torque shown in
the appropriate column of Table 7.

For flexible conductors the test is repeated with a new conductor which is twisted as before,
but in the opposite direction.

After the test, no wire of the conductors shall have escaped from the clamping unit thus reducing
creepage distances and clearances to values lower than those indicated in Table 26.
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12.2.8 Terminals with screw clamping shall be so fixed or located within the accessory that,
when the clamping screws or nuts are tightened or loosened, the terminals shall not work loose
from their fixing to accessories.

NOTE These requirements do not imply that the terminals are designed so that their rotation or displacement is

prevented

, but any movement is sufficiently limited so as to prevent non-compliance with this document.

The use of sealing compound or resin is considered to be sufficient for preventing a terminal

from wo

rking loose, provided that:

— the sealing compound or resin is not subject to stress during normal use, and

— the effectiveness of the sealing compound or resin is not impaired by temperatures attained

by t

e terminal under the most unfavourable conditions. cpnr‘ifinrl inthis document

Complid

A rigid
sectiond

Where 1

Before
straight
approxi

The cor
specifie
of the tg

Screws
or spar
appropr]
whicheV

The con

Where &
with the

nce is checked by inspection and by the following test.

solid copper conductor or a rigid stranded conductor of the largest nomind
| area specified in Table 4 is placed in the terminal.

igid solid conductors do not exist, the test may be done with rigid stranded con

bned; rigid stranded conductors may, in addition)) be twisted to restol
mately to their original shape.

ductor is inserted into the clamping means ©f. the terminal for the minimum
0, or where no distance is specified, until the’conductor just projects from the
rminal and in the position most likely tq dllow the wire to escape.

ner, the torque applied when tightening being equal to the torque showr
fate column of Table 7 or in the table of the appropriate Figure 9, Figure 10 or Fi
er is the greater.

ductor is moved each.time the screw or nut is loosened.

screw has a hexagonal head with a slot, only the test with the screwdriver is pe
torque values 'given in column 3 of Table 7.

| cross-

ductors.

nsertion into the clamping means of the terminal, wires ‘of'rigid (solid or strandled) are

e them

istance
far side

and nuts are tightened and loosened-five times by means of a suitable test scr¢ewdriver

in the
jure 11,

rformed
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Table 7 — Tightening torques for the verification of
the mechanical strength of screw-type terminals

Nominal diameter of thread Torque
mm Nm
12 20 3¢
Up to and including 2,8 0,2 0,4 -
Over 2,8 up to and including 3,0 0,25 0,5 -
Over 3,0 up to and including 3,2 0,3 0,6 -
Over 3,2 up to and including 3,6 0,4 0,8 -
Over 3,6 up to and including 4,1 0,7 1,2 1,2
Over 4,1 up to and including 4,7 0,8 1,8 1,2
Over 4,7 up to and including 5,3 0,8 2,0 1,4
a8 Column 1 applies to screws without a head if the screw, when tightened, does
not protrude from the hole and to other screws which cannot be tightened by
means of a screwdriver with a blade wider than the diameter of thesscrew.
b Column 2 applies to other screws which are tightened by means of-a screwdriver
and to screws and nuts which are tightened by means other than’a screwdriver.
¢ Column 3 applies to nuts of mantle terminals which are tightened by means of a
screwdriver.

During the test, terminals shall not work loose and thére shall be no damage, such as bfeakage
of screws or damage to heads, slots (rendering.-the use of the appropriate scr@wdriver
impossible), threads, washers or stirrups that willimpair the further use of the termina

For mantle terminals the specified nominaldiameter is that of the slotted stud.
The shdpe of the blade of the test screwdriver should suit the head of the screw to be {ested.
The screws and nuts should not be tightened in jerks.

12.2.9 | Clamping screws-or'nuts of earthing terminals with screw clamping shall be adequately
locked against accidentalHoosening and it shall not be possible to loosen them without the aid
of a tool.

Complignce is checked by manual test.

NOTE Ir géneral, the design of terminals shown in Figure 9, Figure 10, Figure 11 and Figure 12 provide|sufficient
resiliency|toncomply with this requirement; for other designs, special provisions, such as the use of anladequate
resilient part which is not likely to be removed inadvertently, can be necessary.

12.2.10 Earthing terminals with screw clamping shall be such that there is no risk of corrosion
resulting from contact between these parts and the copper of the earthing conductor, or any
other metal that is in contact with these parts.

The body of the earthing terminal shall be of brass or other metal no less resistant to corrosion,
unless it is a part of the metal frame or enclosure, in which case the screw or nut shall be of
brass or other metal no less resistant to corrosion.

NOTE In the following country, the use of any type of zinc alloy for earthing terminal is not allowed: BR, ZA.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium alloy,
precautions shall be taken to avoid the risk of corrosion resulting from contact between copper
and aluminium or aluminium alloys.
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Compliance is checked by inspection.

Screws or nuts of plated steel withstanding the corrosion test are considered to be of a metal
no less resistant to corrosion than brass.

12.2.11 For pillar terminals, the distance between the clamping screw and the end of the
conductor, when fully inserted, shall be at least that specified in Figure 9.

The minimum distance between the clamping screw and the end of the conductor applies only
to pillar terminals in which the conductor cannot pass right through.

nnnnnnnnnn fivad

For mante—terminals—the-distancebetweenthefixed-partand

fully inserted, shall be at least that specified in Figure 12.

qr, when

Complignce is checked by measurement, after a solid conductor of the largest' néminal cross-

sectiongl area specified in Table 4, has been fully inserted and fully clamped.

12.3 Sicrewless-type terminals for external copper conductors

12.3.1
or of the

Screwless-type terminals may be of the type suitable forrigid copper conductors only
type suitable for both rigid and flexible copper conductors’

For the
flexible

latter type the tests are carried out with rigid conductors first and then repeated with
conductors.

Screwless-type terminals for rewirable portable accessories shall be of the type suitable for

flexible copper conductors.
12.3.2 | Screwless-type terminals shall be¢provided with two clamping units each alloying the
proper ¢onnection of rigid or of rigid and" flexible copper conductors having nomingl cross-

sectiongl areas as shown in Table 8.

Table 8 — Relationship between'rated current and connectable cross-sectional afeas of
copper conductors for screwless-type terminals

Rated current Conductors
Nominal cross-sectional | Diameter of largest rigid Diameter of largest
areas conductor flexible conductor
A mm?2 mm mm
From 10 Up to From‘ 1,5 up to 213 2,21
16 inclusive 2,5 inclusive

When two conductors have to be connected, each conductor shall be introduced in a separate
independent clamping unit (not necessarily in separate holes).

Compliance is checked by inspection and by fitting conductors of the smallest and largest
nominal cross-sectional areas specified.

12.3.3 Screwless-type terminals shall allow the conductor to be connected without special
preparation.

Compliance is checked by inspection.

NOTE The term "special preparation" covers soldering of the wires of the conductor, use of terminal ends, etc., but
not the reshaping of the conductor before introduction into the terminal or the twisting of a flexible conductor to
consolidate the end.
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12.3.4 Parts of screwless-type terminals mainly intended to carry current shall be of materials
as specified in 26.5.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTE Springs, resilient units, clamping plates and the like are not considered as parts mainly intended to carry
current.

12.3.5 Screwless-type terminals shall be so designed that they clamp the specified
conductors with sufficient contact pressure and without undue damage to the conductor.

The conductor shall be clamped between metal surfaces.

NOTE Conductors are considered to be unduly damaged if they show appreciably deep or sharp indéntations.

Complignce is checked by inspection and by the tests of 12.3.10.
12.3.6 | It shall be clear how the connection and disconnection of the conductors is to be made.

The intgnded disconnection of a conductor shall require an operation,-other than a pujl on the
conductpr, so that it can be done manually with or without the help of a general purpoge tool.

It shall [nhot be possible to confuse the opening intended for-the use of a tool to agsist the
connectjon or disconnection with the opening intended farthe conductor.

Complignce is checked by inspection and by the tests of 12.3.10.

12.3.7 | Screwless-type terminals which are intended to be used for the interconnection of two
or more|conductors shall be so designed that

— the [clamping of one of the conductors is independent of the clamping of the other
conductor(s);

— duripg the connection or discofinection the conductors can be connected or disconnected
either at the same time or separately;

— each conductor shall betintroduced in a separate clamping unit (not necessarily in deparate
holep);

— it shiall be possible.to clamp securely any number of conductors up to the maximum as
designed.

Complignce is-checked by inspection and by manual tests with the appropriate condugtors (in
numberlandsize).

12.3.8 —Sctrewless-type termimatsof fixedsocket-outtets—stattbedesigmed—sottratadequate
insertion of the conductor is obvious and over-insertion is prevented if further insertion is liable
to reduce the creepage distances and/or clearances required in Table 26, or to influence the
operation of the socket-outlet.

Compliance is checked by inspection.
12.3.9 Screwless-type terminals shall be properly fixed to the socket-outlet.

They shall not work loose when the conductors are connected or when the conductors are
disconnected during installation.

Compliance is checked by inspection and by the tests of 12.3.10.
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Covering with sealing compound without other means of locking is not sufficient. Self-hardening
resins may, however, be used to fix terminals which are not subject to mechanical stress in
normal use.

12.3.10 Screwless-type terminals shall withstand the mechanical stresses occurring in normal
use.

Compliance is checked by the following tests which are carried out with uninsulated conductors
on one screwless-type terminal of each specimen, using a new specimen for each test.

The test is carried out with solid rigid copper conductors, first with conductors having the largest
nominal _cross-sectional area, and then with conductors having the smallest nominal
cross-se¢ctional area specified in Table 8.

Conductors are connected and disconnected five times, new conductors being used each time,
except for the fifth time, when the conductors used for the fourth connection_are-clamped at the
same place. For each connection, the conductors are either pushed as far,as possible|into the
terminal or are inserted so that adequate connection is obvious.

After each connection, the conductor is subjected to a pull of the \value shown in Table 9; the
pull is alpplied without jerks, for 1 min, in the direction of the longitudinal axis of the canductor
space.

Table 9 — Value for pull test for screwless~type-type terminals

Rated current Pull
A N
10 up to and including 16 30

During the application of the pull, the’ conductor shall not come out of the screwlg¢ss-type
terminal.

The test is then repeated with'rigid stranded copper conductors having the largest and $mallest
nominall cross-sectional areas specified in 12.3.2; these conductors are, however, copnnected
and dis¢onnected only ,once.

Screwless-type terminals intended for both rigid and flexible conductors shall also bge tested
with flexible conductors, making five connections and disconnections.

For fixef socKet-outlets with screwless-type terminals, each conductor is subjected fof 15 min
to a circular motion with (10 + 2) revolutions per minute using an apparatus, as shown in
Figure 13. During this test, a mass as specified in Table 10 is suspended from the end of the
conductor.
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Table 10 — Values for flexing under mechanical load test for copper conductors

Nominal cross-sectional Diameter of bushing Height H Mass for conductor
area of conductor 2 hole ®
mm?2 mm mm kg
0,5 6,5 260 0,3
0,75 6,5 260 0,4
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 1,4
10,0 9,5 280 2,0
a  Apprioximate relationship between mm2 and AWG sizes can be found in Annex D.
b If th¢ bushing-hole diameter is not large enough to accommodate the conductor_Wittiout binding, a|bushing
having the next larger hole size may be used.
During the test, the conductors shall not move noticeably in the.clamping unit.

After th

the condluctors shall show no deterioration impairing théeir further use.

In the c4

provided it does not exceed 15 % of the originalknumber of wires.

12.3.11
in norm

Complid
type ter

Both teq

a) The
ass
cros

The

bse tests, neither the terminals nor the clamping.means shall have worked lo

hse of the flexible conductor, the breakageyof a few wires shall not be taken into

Screwless-type terminals shall withstand the electrical and thermal stresses o
bl use.

nce is checked by the following tests a) and b), which are carried out on five sc
minals of socket-outlets.which have not been used for any other test.

ts are carried out with new copper conductors.

test is carried out loading the screwless-type terminals for 1 h with an AC or DG
becified in_Fable 11 and connecting rigid solid conductors 1 m long having the
s-sectional area as specified in Table 11.

test(isycarried out on each clamping unit.

bse and

account

ccurring

ewless-

current
nominal

Table 14— Tes! ¢ fortl ificati £ oloctrical I
thermal stresses in normal use for screwless-type terminals

Rated current Test current Nominal cross-sectional
area of the conductor
A A mm?
10 and 13 17,5 1,5
16 22 2,5
NOTE For socket-outlets having rated currents lower than 10 A, the test current is
proportionally determined and the cross-sectional area of the conductors is 1,5 mm?2.

During the test the current is not passed through the socket-outlet, but only through the
terminals.
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Immediately after this period of 1 h, the voltage drop across each screwless-type terminal
is measured with rated current flowing.

In no case shall the voltage drop exceed 15 mV.

The measurements are made across each screwless-type terminal and as near as possible
to the place of contact.

If the back connection of the terminal is not accessible, the specimens may be adequately
prepared by the manufacturer; care shall be taken not to affect the behaviour of the
terminals.

Care shall be taken to ensure that, during the period of the test, including the measurements,
the conductors and the measurement devices are not moved noticeably.
b) The screvdess-tiype—terminals—already—subjectedto-thedeterminationofthe—voltage drop

spedified in the previous test a) are tested as follows.

During the test, a current equal to the test current value given in Table 11 is.passed only
throuigh the terminals.

The|whole test arrangement, including the conductors, shall not e« moved (ntil the
meajsurements of the voltage drop have been completed.

The|terminals are subjected to 192 temperature cycles, each cycle having a dunation of
approximately 1 h and carried out as follows:

— the current flows for approximately 30 min;
— fpr a further period of approximately 30 min no currentflows.

The|voltage drop in each screwless-type terminal is~determined as specified for the test of
a) and is done at the following moments:

— Qdfter the first 24 temperature cycles and aftérthe 192nd temperature cycle;
— gdditional measurements shall be carrigd-out after any 3 of the following temperature
aycles: after the 48th, 72nd, 96th, 12Qth,” 144th or 168th temperature cycles.

In no cgse shall the voltage drop exceed\22,5 mV or twice the value measured after the 24th
cycle, whichever is the smaller.

After this test an inspection by normal or corrected vision without additional magnificatfon shall
show nq changes evidently impairing further use such as cracks, deformations or the lke.

In additjon, the mechapnical strength test according to 12.3.10 is repeated and all spgcimens
shall withstand this test.

12.3.12| Screwless-type terminals shall be so designed that the connected rigid solid cqnductor
remains| clamped, even when it has been deflected during normal installation, for example,
during mounting in a box, and the deflecting stress is transferred to the clamping unit.

Compliance is checked by the following test which is carried out on three socket-outlet
specimens which have not been used for any other test.

The test apparatus, the principle of which is shown in Figure 14 a), shall be so constructed that:

— a specified conductor properly inserted into a terminal is allowed to be deflected in any of
the 12 directions differing from each other by (30 + 5)°, and

— the starting point can be varied by 10° and 20° from the original point.
NOTE A reference direction need not be specified.

The deflection of the conductor from its straight position to the testing positions shall be effected
by means of a suitable device, applying a specified force to the conductor at a certain distance
from the terminal.
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The deflecting device shall be so designed that:

— the force is applied in a direction perpendicular to the undeflected conductor;

— the deflection is attained without rotation or displacement of the conductor within the
clamping unit;

— the force remains applied while the specified voltage drop measurement is made.

Provisions shall be made so that the voltage drop across the clamping unit under test can be
measured when the conductor is connected, as shown for example in Figure 14 b).

The specimen is mounted on the fixed part of the test apparatus in such a way that the specified
conductor inserted into the clamping unit under test can be freely deflected.

If necessary, the inserted conductor may be permanently bent around obstacles sovth
do not ipfluence the results of the test.

In some
to remo
corresp

To avoi
starting

A clamp|
nomina
same ¢
largest

The forq
measurs
to the p

The test
the test|
should |
test.

cases, with the exception of the case of guidance for the conductor)-it may be a
ve those parts of the specimens which do not allow the deflection of the cg
bnding to the force to be applied.

i/ oxidation, the insulation shall be removed from the eohductor immediately
the test.

ing unit is fitted as for normal use with a rigid solid copper conductor having the

cross-sectional area specified in Table 12 and-is submitted to a first test seque
amping unit is submitted to a second test<séquence using the conductor ha
hominal cross-sectional area, unless the. first test sequence has failed.

e for deflecting the conductor is specified in Table 13, the distance of 100 m
bd from the extremity of the termihal, including the guidance, if any, for the co
Dint of application of the force to)the conductor.

is carried out with continuous current (i.e. the current is not switched on and o
, a suitable AC or DC~power supply should be used and an appropriate re
be inserted in the cireuit so that the current variations are kept within +5 % dU
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before
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ff during
Sistance
ring the



https://iecnorm.com/api/?name=8b3f80fab1195dc8179f3d12d84fbecb

IEC 60884-1:2022 © |EC 2022 - 55 -

Dimensions in millimetres

Direction of application of the forces

=N

30° £5°
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/
D— e (7) /@
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| Supply
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b 4 :
o H
e /o :
T 3) : C/)
: mV
1 ~ :
5 Ceccmceeeea ;
IEC
a) Principle of the test apparatus for deflection on b) Example of test arrangement to measyre the
screwless-type terminals voltage drop during deflection test on

screwless-type terminals

Key
A Ammeter

mV  Millipoltmeter

Switch

Spegimen

Clamping unit under\test

Tesf conductor

Tesf conductor, deflected

Point of application of the force for deflecting the conductor

o h WN =@

Deflgction force (perpendicular to the straight conductor)

Figure 14 — Information for deflection test

Table 12 — Nominal cross-sectional areas of rigid copper conductors
for deflection test of screwless-type terminals

Rated current of the socket-outlet Nominal cross-sectional area of the test conductor
A mm?
First test sequence Second test sequence
Above 10 up to and including 16 1,5 2,5
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Table 13 — Deflection test forces for screwless-type terminals

Nominal cross-sectional area of the test conductor Force for deflecting the test conductor 2
mm?2 N
1,5 0,5
2,5 1,0

a8 The forces are chosen so that they stress the conductors close to the limit of elasticity.

A test current equal to the rated current of the socket-outlet is passed through the clamping unit

under t

ogt A force :mnnrnling to_Table 13 s q’n’nlinri to_the test conductor inserte

in the

clampin
across f

The for
Figure 1

If, for 3
maintair
more th
maintair
drop sh

The otH
procedu
each sp|

If one {
repeate

12.4

I

his clamping unit is measured. The force is then removed.

4 a), following the same test procedure.

ny of the 12 test directions, the voltage drop is greater.than 25 mV, the
an 1 min. After the voltage drop has reached a valuevbelow 25 mV, the

hll not have increased.

ecimen.

sulation piercing terminals-(IPT)

See Annex F.

125 C
12.5.1
Crimpeq

- Allc

rimped connections in accessories
Requirements for crimped connections

connections shall comply with the following requirements.

crim

p\zZone.

g unit under test in one of the 12 directions shown in Figure 14 a) and the voltgge drop

be is then applied successively on each one of the remaining 11 directions shown in

force is

hed in this direction until the voltage drop is reduced to a value below 25 mV, byt for not

force is

hed in the same direction for a further period of 30 scduring which period the|voltage

er two socket-outlet specimens from the -set' are tested following the same test
re, but moving the 12 directions of the forcé: so that they differ by approximately 10° for

pecimen fails in one of the directions of application of the test force, the t¢sts are
 on another set of specimens, al\of which shall comply with this new series of tests.

bnductor strands shall be deformed from their original cross-section form in the Tffective

— No cracks throughout the metal barrel shall be present.

— For closed barrels any burr shall not be bigger than half of the thickness of the original
material.

— For open barrels the height of the burr shall not be bigger than the thickness of the original
material and the width of the burr shall not be bigger than half of the thickness of the original
material.

NOTE 1

An example of crimped connection complying with the above requirements is given in Annex E.

NOTE 2 A crimp is considered good if the cross-section of the conductor is reduced to about 80 % of its initial value.

Voids w

ithin the crimp should be avoided.

Compliance is checked by making an analysis of the micro-section of the crimped connection
and test of 12.5.2.
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Photographs of 3 crimped connections shall be taken, each connection from a minimum of 3
representative views, for example, top view, bottom view and side view. Crimping parameters
shall be defined and documented by the manufacturer and shall include the crimp height and
its tolerances, the minimum pull-out force and a polished microsection (cross-section) of the

crimp.
Complia

12.5.2

nce is checked by verifying that the required documentation is made available.

Pull-out test for crimped connections for accessories

Crimped connections shall have suitable mechanical strength.

Six new|terminations of each crimped connection type connected to a conductor of the
type used inside the accessory, shall be prepared by the manufacturer, ensuring.that

can infl
before 4

The crimp height of each specimen shall be measured and documented before the tes

ence the tests results. The specimens shall be allowed to recover for more tH
pplying any tests.

5ize and
nothing
an 24 h

S.

The fixing of the specimen shall be such that the pull force is applied axially to the termination

under t¢st. Any cable clamping device that is not part of the fe€rmination shall be rendered
inoperafive such that it has no influence on the test.

The pull-out force of each specimen shall be measured and documented as specified in 12.5.1.
The melasured pull-out force shall not be lower ‘than the minimum value specified by the
manufadgturer.

The test is conducted using a tensile testing~machine, the head of which is travelling at a rate
of between 25 mm and 50 mm per minute)'applying tension to the specimen until the cqnductor
is pulled out of the crimp barrel or the, conductor breaks.

13 Construction of fixed socket-outlets

13.1 General

Socket-gontact assemblies shall have sufficient resilience to ensure adequate contact gressure
on plug [pins.

Parts of|sockét=contact assemblies, which will be in contact with the portion of the pin intended
to make eleetrical contact when the plug is fully inserted in the socket-outlet shalll ensure

metallic

opposing contacts at least on two sides of each pin.

Compliance is checked by inspection and the tests of Clause 9, Clause 21 and Clause 22.

13.2 Requirements for socket-contacts and pins

Socket-contacts and pins of socket-outlets shall be resistant to corrosion and abrasion.

Socket-contacts and pin(s) of socket-outlets, which are made of copper or copper alloy, as
specified in 26.5, are considered as complying with this requirement.

Compliance is checked by inspection or by chemical analysis, if necessary.

The pin(s) of socket-outlets shall be constructed in such a way that the mechanical strength of
the pin(s) does not depend on the plastic material.
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NOTE In certain designs the pin(s) of the accessories are hollow and filled with plastic.

Compliance is checked by inspection and in case of doubt by the tests of 14.2 and of Clause 21
on a new set of specimens without plastic.

13.3 Insulating linings, barriers and the like

Insulating linings, barriers and the like shall have adequate mechanical strength.

Compliance is checked by inspection and by the tests of Clause 24.

13.4 Connection of conductors

Socket-

putlets shall be so constructed as to permit:

— easy introduction into the terminal and reliable connection of the conductors injthe te
excgpt for lead wires of pilot lights;

NOTE 1 |Screw terminals as shown in Figure 9 to Figure 12 are considered suitable fofireliable connect

conductors.

— easy fixing of the main part to a wall or in a mounting box;

— correct positioning of the conductors;

— adequate space between the underside of the main part ahd the surface on which {
part|is mounted or between the sides of the main part-and the enclosure (cover or
that,| after installation of the socket-outlet, the insulation of the conductors is not neq
pressed against live parts of different polarity.

NOTE 2 |This requirement does not imply that the metal parts of the terminal are necessarily protected by

barriers of insulating shoulders to prevent contact with thednsulation of the conductor due to incorrect inst

the terminal metal parts.

For surface type socket-outlets to be mounited on a mounting plate, a wiring channel

needed

Complid
nomina

In addit
the socl
the scre
conduct

NOTE 3
the condy

to comply with this requirement:

nce is checked by inspec¢tion and by an installation test with conductors of thg
cross-sectional area specified in Table 4.

on, for socket-outlets having screwless-type terminals or insulation-piercing te
et-outlets shall be so constructed that the connecting and/or disconnecting m
wless-type terminals or of the insulation-piercing terminals cannot be activate
prs during_and after installation of the socket-outlet in a box or on a wall.

This/reguirement does not imply that the connecting and/or disconnecting means cannot be tg
ctors:

rminals,

ion of the

he main
box) so
essarily

insulating
allation of

may be

largest

rminals,
eans of
d by the

uched by

NOTE 4

This requirement can be met by the placement of the connecting and/or disconneciing means and/or the
use of protective barriers or shoulders placed around the connecting and/or disconnecting means.

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

The test is carried out with a solid copper conductor having the smallest cross-sectional area,
as specified in 12.3.2.

The conductor is pushed as far as possible into the terminal under test or is inserted so that
adequate connection is obvious.

A test probe according to IEC 61032 test probe 1 is pushed against the connecting or
disconnecting means with a force of 120 N in the direction opposite to the mounting direction
as described in Figure 15 a).
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During the application of the force, the conductor, except for lead wires of pilot lights, is
subjected to a pull of 30 N; the pull is applied in one smooth and continuous motion, for 1 min,
in the direction of the longitudinal axis of the conductor space.

During the application of the pull, the conductor shall not come out of the screwless-type
terminal.

The force of 120 N shall be applied before the force of 30 N is applied. The force of 30 N s
maintained on the conductor during the complete test.

Care shall be taken to ensure that the test probe does not touch the conductor during the
application of the forces.

Where the axis between the application force and the axis through the force (necessary to
operate|the connecting/disconnecting means deviates by more than 20°, it is allowed [to exert
the calculated resulting force directly onto the connecting/disconnecting means using|the test
probe; gn example is shown in Figure 15 b).
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a)

9 L9 |
L] Mounting L |
direction
HE

Direction for the conductor pull
30 N 1 min

Direction for the force applied to the connecting

and disconnecting means (120 N)

) v I
Mounting L
direction

L 1T L 1
Direction for
the conductor
Direction for the force applied to .
; - ) pull 30 N 1 min
the connecting and disconnecting
means (120 N)
IEC

Determination of the direction of the forces to be applied
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Mounting
direction

Direction for the conductor pull
yo\N 1 min
I |

Direction for the force applied
to the connecting and
disconnecting means (120 N)

Test probe

! %
Angle -

Resulting force
~

/ Direction for the conductor pull

30N 1 min

Applieation
force 120 N

Test probe

IEC
b) Test set up

Figure 15 — Verification of the requirements of 13.4

If the angle is greater than 60° no test is necessary and the product is deemed to comply with
the requirements without further tests.
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If it is not possible to exert a force onto the connecting/disconnecting device, the product is
deemed to comply with the requirements without further tests.

In addition, socket-outlets classified according to 7.2.4.1 (Design A) shall permit easy
positioning and removal of the cover or cover-plate, without displacing the conductors or
activating the connecting and/or disconnecting means of screwless-type terminals or insulation-
piercing terminals.

NOTE 5 This requirement does not imply that the connecting and/or disconnecting means cannot be touched by
the cover or cover plate.

Compliance is checked by inspection and by an installation test with conductors of the largest
nominal_cross=-sectional area e’nnr'ifinnl inTahle 4

13.5 Engagement of plugs

Socket-putlets shall be so designed that full engagement of associated plugs,is not prevented
by any projection from their engagement face.

Complignce is checked by determining that the gap between the engagément face of thel socket-
outlet ahd the plug does not exceed 1 mm when the plug is inserted into the socket-qutlet as
far as it\will go.

13.6 Covers provided with bushings for the entry holées for the pins

If cover$ are provided with bushings for the entry holes*for the pins, it shall not be pogsible to
remove |them from the outside or for them to became detached inadvertently from the inside
when the cover is removed.

Complignce is checked by inspection and, ifnecessary, by manual test.

13.7 Pjrotection against electric shock provided by covers, cover-plates

13.7.1 | Covers, cover-plates or.parts of them which are intended to ensure protection|against
electric shock shall be held in place at two or more points by effective fixings.

Covers,|cover-plates or patts of them may be fixed by means of a single fixing, for example, by
a screw| provided thatthey are located by another means (for example, by a shoulder).

It is recommended/that the fixings of covers or cover-plates be captive. The use of tight-fitting
washerg of cardboard or the like is deemed to be an adequate method for securing| screws
intended to be\captive.

| thad tal 1 teodf Li to | h that dist d
NOTE Nen-earthed-metal pPaHs—Se8paatea—Hom—He—pas—H—SHehR—a—Way—tRat—6Feepage—atstahess—ahe—elearances

have the values specified in Table 26, are not considered as accessible if the requirements of this Subclause 13.7
are met.

Where the fixings of covers or cover-plates of socket-outlets of design A serve to fix the main
part, there shall be means to maintain the base in position, even after removal of the covers or
cover-plates.

Compliance is checked by the tests of 13.7.2, 13.7.3 or 13.7.4.
13.7.2 For covers or cover-plates whose fixings are of the screw-type:

by inspection only.
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13.7.3 For covers or cover-plates whose fixing is not dependent on screws and whose
removal is obtained by applying a force in a direction approximately perpendicular to the
mounting/supporting surface (see Table 14):

a) when their removal may give access, with the standard test finger, to live parts:

by the tests of 24.13;

b) when their removal may give access, with the standard test finger, to non-earthed metal
parts separated from live parts in such a way that creepage distances and clearances have
the values shown in Table 26:

by the tests of 24.14;
c) when their removal may give access, with the standard test finger, only to

— parts of insulating material, or
— agarthed metal parts, or

— metal parts separated from live parts in such a way that creepage. distan¢es and
dlearances have twice the values shown in Table 26, or

— llve parts of SELV circuits not greater than 25 V AC or 60 V DC;
by the tests of 24.15.

Table 14 — Forces to be applied to covers, cover-plates or
actuating members whose fixing is not dependent on screws

Force to be applied

N
Accesgibility with the standard test Tests Number of socket-outlets | Number of socket-outlets
finger after removal of covers, cover- | according to complying with not complyind with
Rlates or parts of them subclauses «\."24 16 and 24.17 which 24.16 and 24.17| which
shall not shall shall not shall
come off come off come off cqgme off
To live pfrts 24.13 40 120 80 120
To non-eglarthed metal parts separated 24.14 10 120 20 120

from live|parts by creepage distances
and cleafances according to Table 26

To insuldting parts, earthed metal\parts, 24.15 10 120 10 120
live partd of SELV < 25V ACorn=60 V
DC or mgtal parts separated from live
parts by freepage distances-twice those
according to Table 26

13.7.4 | For.covers or cover-plates the fixing of which is not dependent on screws an¢l whose
removal is‘obtained by using a tool, in accordance with the manufacturer's instructions|given in
an instruction sheet or in other documentation:

by the same tests of 13.7.3 except that the covers or cover-plates or parts of them need not
come off when applying a force not exceeding 120 N in directions perpendicular to the
mounting/supporting surface.

13.8 Cover-plate intended for a socket-outlet with earthing contact

A cover-plate intended for a socket-outlet with earthing contact shall not be interchangeable
with a cover-plate intended for a socket-outlet without earthing contact, if such interchange
results in a change of the classification of the socket-outlet according to 7.1.3.

This requirement applies to accessories from the same manufacturer.

Compliance is checked by inspection and by an installation test.
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urface-type socket-outlets

Surface-type socket-outlets shall be so constructed that, when they are fixed and wired as for
normal use, there are no free openings in their enclosures other than the entry openings for the
pins of the plug or other openings for contacts, for example, side earthing contacts, or locking
devices, etc.

Drain holes, small gaps between enclosures or boxes and conduits, cables, or earthing
contacts, if any, or between enclosures or boxes and grommets or membranes and knockouts
are neglected provided they do not compromise the declared IP rating.

Compliance is checked by inspection and by an installation test using a cable having conductors

of the $mafltest nominal cross-sectional area sSpecified Im Tapie 15 or as declareq by the
manufagturer.

Surfacettype socket-outlets shall not have bare current-carrying strips at the back.
Complignce is checked by inspection.

13.10 Means for mounting the socket-outlet

Screws |or other means for mounting the socket-outlet on a surface in a box or enclosyre shall
be easily accessible from the front. These means shall not,serve any other fixing purpgse.
13.11 Multiple socket-outlets with a common base

Multiple| socket-outlets with a common base shall be provided with fixed links |[for the
intercorJ‘nection of the contacts in parallel. The.fixing of these links shall be independént from
the conmection of the supply wires.

NOTE I the following country switched multiple” socket-outlets, for fixed installation shall have a |switch to
disconnedt each socket-outlet from the mains,the switch shall comply with either IEC 60669-1 or IEC 608§4-2-3: ZA
13.12 Multiple socket-outlets with'separate bases

Multiple| socket-outlets, comprising separate bases, shall be so designed that the| correct
position| of each base is ensured. The fixing of each base shall be independent of the fixing of
the compination to the mounting surface.

Complignce with the-requirements of 13.10 to 13.12 is checked by inspection.

13.13 Mounting plate of surface-type socket-outlets

The molnting plate of surface-type socket-outlets shall have adequate mechanical strgngth.

Compliance is checked by inspection after the test of 13.4 and by the test of 24.4.

13.14 L

ateral strain imposed by equipment

Socket-outlets shall withstand the lateral strain imposed by equipment likely to be introduced
into them.

NOTE See 14.22.2 for the maximum strain applied by equipment to socket-outlets.

For socket-outlets having ratings up to and including 16 A and 250 V, compliance is checked
by means of the device shown in Figure 16.
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Dimensions in millimetres
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hsions a and b are chosen according to the appropriate standard sheets.

imensions and arrangement of pins in compliance with standard sheets.

Figure 16 — Device for checking the resistance to /ateral strain

ecimen is mounted on a vertical surface with the plane through the socket-
al. The device is then fully engaged and a weight hung-on it such that the force

ice is removed after 1 min and the socket-outlet is turned through 90° on the n
The test is carried out four times, the socket-outlet being turned through 90° afi
nent.

he test the device shall not becoméidisengaged from the socket-outlet.

b tests, the socket-outlets shall-’comply with the requirements of 22.2 and 22.3.

13.15 Lampholders

Socket-
Complid

13.16 S

Surface

putlets shall not bean integral part of lampholders.
nce is checked by inspection.

urface-type socket-outlets having an IP code higher than IP20

Ltype-socket-outlets having an IP code higher than IP20 shall be according to

classifid

tontacts
exerted

jounting
fer each

their IP

tion when installed in accordance the manufacturer’s instructions as for nor

al use

and without a plug in engagement.

Surface-type socket-outlets having a degree of protection from IPX4 to IPX6 shall have

provisio

n for opening a drain hole.

If a socket-outlet has a drain hole, it shall be not less than 5 mm in diameter, or 20 mm? in area
with a width and a length of not less than 3 mm.

If the position of the lid is such that only one mounting position is possible, the drain hole shall
be effective in that position. Alternatively, the drain hole(s) shall be effective in at least two
positions of the socket-outlet when this is mounted on a vertical wall, one of these with the
conductors entering at the top and the other with the conductors entering at the bottom.

Lid springs, if any, shall be of corrosion-resistant material, such as bronze or stainless steel.
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Compliance is checked by inspection, by measurement and by the relevant tests of 16.2.

NOTE The enclosure design can incorporate a lid which closes when the plug is removed.

This requirement does not imply that the lid, if any, or the entry openings for the pins need be
closed when the plug is not in position, provided that socket-outlets pass the relevant test for
the verification of the ingress of water.

A drain hole in the back of the enclosure is deemed to be effective only if the design of the
enclosure ensures a clearance of at least 5 mm from the mounting surface or provides a
drainage channel of at least the size specified.

13.17 Efarthing pins

Earthing pins, if any, shall have adequate mechanical strength.

Complignce is checked by inspection and, for pins which are not solid, by the test of 14]2 which
is carrield out after the tests of Clause 21.

13.18 Rotation of contacts

Earthing contacts, phase contacts and neutral contacts shall be loCked against rotation.

When tHe product is ready for the wiring it shall not be possible to remove the earthing cpntacts,
phase cpntacts and neutral contact without the use of atool.

Complignce is checked by inspection and by manual test.

13.19 Metal strips of the earthing circuit

Metal strips of the earthing circuit shall have no burrs which might damage the insulatign of the
supply gonductors.

Complignce is checked by inspgction.

13.20 Inpstallation in boxeés

Socket-putlets to beiinstalled in a box shall be so designed that the conductor ends| can be
preparef after the Hox'is mounted in position, but before the socket-outlet is fitted in tHe box.

Complignce is-¢hecked by inspection.

13.21 Inlet’openings

Inlet openings shall allow the introduction of the conduit or the sheath of the cable so as to
afford complete mechanical protection.

Surface-type socket-outlets shall be so constructed that the conduit or sheath of the cable can
enter at least 1 mm into the enclosure.

In surface-type socket-outlets the inlet opening for conduit entries, or at least two of them if
there are more than one, shall be capable of accepting conduit sizes of 16, 20, 25 or 32
according to IEC 60423:2007 or a combination of at least two of any of these sizes.

In surface-type socket-outlets, the inlet opening for cable entries will preferably be capable of
accepting cables having the dimensions specified in Table 15 or be as specified by the
manufacturer.
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In surface-type socket-outlets, the inlet opening for trunking and ducting, if any, shall be as
specified by the manufacturer.

Table 15 — External cable dimension limits for surface-type socket-outlets

Nominal cross-sectional areas of Number of Limits of external dimensions
Rated current
conductors conductors of cables
A mm? mm
Minimum Maximum
2 59 13,1
3 6,3 14,0
1% toptoamd-iTctuditg 275
4 7.1 16,5
5 7,8 11,0
2 6,8 18,1
1,5 up to and including 2,5
3 7,4 14,0
13 4nd 16
4 8.4 11,9
1,5 up to and including 4
5 9,3 1P,9
2 8,4 1p,1
3 9,2 1p,2
0 2,5 up to 4 inclusive
a 10,1 1.9
5 11,2 1P,9
2 8,4 16,8
3 9,2 1B,0
P5 2,5 up to 6 inclusive
4 10,1 2p,0
5 11,2 2p,2
2 8,4 2p.6
3 9,2 24,2
32 2,5 up to andfincluding 10
4 10,1 25,5
5 11,2 2p,1
NOTE [The limits of external dimensions of cables specified are based on I[EC 60227 and IEC 60245.
Complignce is checked by inspection and by measurement.
NOTE Inlet.openings of adequate size can also be obtained by the use of knock-outs or of suitable insertipn pieces.
13.22 Fixing of membranes (grommets)

Membranes (grommets) in inlet openings shall be reliably fixed and shall not be displaced by
the mechanical and thermal stresses occurring in normal use.

Compliance is checked by inspection and by the following test.
Membranes are tested when assembled in the accessory.

First the accessories are fitted with membranes which have been subjected to the treatment
specified in 16.1.

The accessories are then placed for 2 h in a heating cabinet as described in 16.1, the
temperature being maintained at (40 £ 2) °C.
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Immediately after this period, a force of 30 N is applied for 5 s to various parts of the membranes
by means of the tip of a straight unjointed test finger (test probe 11 of IEC 61032).

During these tests, the membranes shall not deform to such an extent that live parts become
accessible.

For membranes likely to be subjected to an axial pull in normal use, an axial pull of 30 N is
applied for 5 s.

During this test, the membranes shall not become detached.

-

The tes o than ranantnd agth panpaheranac sy hich haovn o boan cihinaftnd o ~pa, fraat v]ent
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13.23 Material for membranes

It is redommended that membranes in inlet openings be so designed and be made |of such
material that the introduction of the cables into the accessory is permitted"when the g@mbient
temperdture is low.

NOTE Il the following countries compliance with this recommendation is required due to installation practices in
cold condjtions: AT, CA, CZ, DE, DK, FI, NO, SE.

When required, compliance is checked by the following test.

The accessories are fitted with membranes which have 'rot been subjected to ageing trgatment,
those wijthout openings being suitably pierced.

The acdessories are then kept for 2 h in a freezer at a temperature of (-15 £ 2) °C.

After thjs period, the accessories are removed from the freezer and within 10 s, while the
accessgdries are still cold, it shall be pessible to introduce, without undue force, cablds of the
largest gliameter through the membranes.

After the¢ tests of 13.22 and 13.23 the membranes shall show no harmful deformation| cracks
or similar damage which would.lead to non-compliance with this document.

14 Construction of '‘plugs and portable socket-outlets

14.1 Non-rewirable portable accessories

Non-rewirable) portable accessories shall be such that:

— the ftexibte cabte cannotbe separatedfrom the accessory without making it permanently
useless such that when, for re-assembling the accessory, parts or materials other than the
original would need to be used, and

— the accessory cannot be opened by hand or by using a general purpose tool, for example,
a screwdriver used as such.

Compliance is checked by inspection, by manual test and by the test of 24.13.4.

14.2 Mechanical strength of pins of portable accessories

Pins of portable accessories shall have adequate mechanical strength.

Compliance is checked by the test of Clause 24 and, for pins which are not solid, by the
following test which is carried out after the test of Clause 21.
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A force of 100 N is exerted on the pin, which is supported as shown in Figure 17, for 1 min in a
direction perpendicular to the axis of the pin, by means of a steel rod having a diameter of
4,8 mm, the axis of which is also perpendicular to the axis of the pin.

During the application of the force, the reduction of the dimension of the pin at the point where
the force is applied shall not exceed 0,15 mm.

After removal of the rod, the dimensions of the pin shall not have changed by more than
0,06 mm in any direction.

Dimensions in millimetres

Support

Steel rod

2438

IEC
Figure 17 — Device for testing pins which are not solid

14.3 Fjxing of pins and-contacts of portable accessories
Pins angl contacts of portable accessories, if any, shall be

— locked against¥otation,
— not flemovable without dismantling the accessory,

— adequately fixed in the body of the accessory when the accessory is wired and asgsembled

as f —Rnarmaluco
T roTrar goScT

Earthing contacts, phase contacts and neutral contacts of portable socket-outlets shall not be
removable unless with the aid of a tool, after dismantling the socket-outlet.

It shall not be possible to arrange the earthing or neutral pins or contacts of accessories in an
incorrect position.

Compliance is checked by inspection and by manual test.
In addition, for single portable socket-outlets compliance is checked after the test of 24.3.

The pins of portable accessories shall be constructed in such a way that the mechanical
strength of the pins does not depend on the internal plastic material.
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NOTE In certain designs the pins of the accessories are hollow and filled with plastic.

Compliance is checked by inspection and in case of doubt by the tests of 14.2 and of Clause 21
on a new set of specimens provided with pins without internal plastic material.

All exposed surfaces of portable accessories pins shall be smooth and free from burrs or sharp
edges and other irregularities which could cause damage or excessive wear to corresponding
socket-contacts or shutters.

Compliance is checked by inspection and by manual test.

14.4 Construction of socket-contact assemblies

Socket-gontact assemblies shall have sufficient resilience to ensure adequate contact/gressure
on plug [pins.

Parts of|socket-contact assemblies, which will be in contact with the portiontof the pin iptended

to mak¢g electrical contact when the plug is fully inserted into the socketcoutlet, shall ensure
metallic|contact at least on two opposing sides of each pin.

The conftact pressure of the contact tube shall not depend on soldered connection only.
Complignce is checked by inspection and by the tests of Clause 9, Clause 21 and Clayse 22.

14.5 Resistance to corrosion and abrasion of pins ‘and socket-contacts

Pins and socket-contacts shall be resistant to corrosion and abrasion.

Socket-contacts and pin(s) of socket-outlets, which are made of copper or copper 3lloy, as
specifiefl in 26.5, are considered as complying with this requirement.

Complignce is checked by inspection or by chemical analysis, if necessary.

14.6 Enclosures of rewirable_portable accessories

The englosures of rewirable:portable accessories shall completely enclose the terminals and
the ends of flexible cabte:

The corstruction shall be such that the conductors can be properly connected and that, when
the accgssory is wired and assembled as for normal use, it is unlikely that:

— presging\the cores together causes damage to the conductor insulation likely to repult in a
breakdown of the insulation;

— a core, whose conductor is connected to a live terminal, is not pressed against accessible
metal parts;

— a core, whose conductor is connected to an earthing terminal, is not pressed against live
parts.

14.7 Screws and nuts of rewirable portable accessories

Rewirable portable accessories shall be designed in such a way that terminal screws or nuts
cannot become loose and fall out of position in such a way that they establish an electrical
connection between live parts and the earthing terminal or metal parts connected to the earthing
terminal.

Compliance with the requirements of 14.6 and 14.7 is checked by inspection and by manual
test.
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14.8 Strain relief

Rewirable portable accessories with earthing contact shall be designed with ample space for
slack in the earthing conductor so that, if the strain relief is rendered inoperative, the connection
of the earthing conductor is subjected to strain after the connections of the current-carrying
conductors and, in the event of excessive stress, the earthing conductor will break after the
current-carrying conductors.

Compliance is checked by the following test.

The current-carrying conductors of a flexible cable are connected to the accessory in such a
way that they are led from the stra/n rellef to the correspond/ng term/nals along the shortest
possiblgTp i ' i ' F and cut
off at a dlstance 8 mm /onger than necessary When using the shortest possible path for its
correct gonnection.

The earthing conductor is then connected to the terminal. It shall then be possible to hguse the
loop, which is formed by the earthing conductor owing to its surplus lengthtwhen the adcessory
is assembled correctly.

In non{rewirable non-moulded-on accessories with earthing{contact, the length| of the
conductprs between the terminations and the cord anchorage shall be adjusted in such a way
that the current-carrying conductors will be stressed before the.earthing conductor, if thg flexible
cable sl|ps in its anchorage.

Complignce is checked by inspection.

14.9 Rlisk of electric shock from loose wires

14.9.1 | Terminals of rewirable portable accessories and terminations of non-rewirable portable
accessdries shall be located or shielded-in'such a way that loose wires from a conductpr in the
accessdry will not present a risk of eleetric shock.

For nontrewirable moulded-on portable accessories, means shall be provided to prevent loose
wires of|a conductor from reducing the minimum isolation distance requirements between such
wires and all accessible.éexternal surfaces of the accessory, with the exception of the
engageiment face of a plag)

Complignce is checked by the following:

— for rewirable~accessories, the test of 14.9.2;
— for rlon-rewirable non-moulded-on accessories, the test of 14.9.3;

— for hoh-rewirable moulded-on accessories, hy verification and. incpnr‘finn :mnnfding to

14.9.4.

14.9.2 A 6 mm length of insulation is removed from the end of a flexible conductor, having
the minimum required nominal cross-sectional area specified in Table 4. One wire of the flexible
conductor is left free and the remaining wires are fully inserted into and clamped in the terminal
as for normal use.

The free wire is bent, without tearing the insulation back, in every possible direction, but without
making sharp bends around barriers.

NOTE The prohibition against making sharp bends around barriers does not imply that the free wire has to be kept
straight during the test. Sharp bends are, moreover, made if it is considered likely that such bends can occur during
the normal assembly of the plug or portable socket-outlet, for example when a cover is pushed on.

The free wire of a conductor connected to a live terminal shall not touch any accessible metal
part or be able to emerge from the enclosure when the accessory has been assembled.
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The free wire of a conductor connected to an earthing terminal shall not touch a live part.
If necessary, the test is repeated with the free wire in another position.

14.9.3 A length of insulation equivalent to the maximum designed stripping length declared
by the manufacturer plus 2 mm is removed from the end of a flexible conductor having the
cross-sectional area as fitted. One wire of the flexible conductor is left free in the worst position
whilst the remaining wires are terminated in a manner as used in the construction of the
accessory.

The free wire is bent, without tearing the insulation back, in every possible direction but without
making sharp bends around barriers.

NOTE The prohibition against making sharp bends around barriers does not imply that the free wire.has jo be kept
straight dyring the test. Sharp bends are, moreover, made if it is considered likely that such bend§)cah ocg¢ur during
the normgl assembly of the plug or portable socket-outlet, for example, when a cover is pushed-on.

The fre¢ wire of a conductor connected to a live termination shall not _touch any acfessible
metal part or reduce the creepage distance and clearance through any coehstructional ggp below
1,6 mm|to the external surface.

The free wire of a conductor connected to an earth termination shall not touch any live|part.

14.9.4 | Non-rewirable moulded-on accessories shall bejinspected to verify that there are
means o prevent stray wires of the conductor and/or live parts reducing the minimum gistance
throughl|insulation to the external accessible surface-below 1,5 mm (with the exceptiogn of the
engagement face of plugs).

NOTE The verification of "means" can require the checking of the product construction or assembly method.
14.10 Cord anchorage

For rewirable portable accessories:
— it shigll be clear how the relief.from strain and the prevention of twisting is intended to be

effegted;

— the ¢ord anchorage, oftat least part of it, shall be integral with or securely fixed t¢p one of
the ¢gomponent parts ‘of the plug or portable socket-outlet;

— makpeshift methads, - such as tying the flexible cable in a knot or tying the ends with string,
shal| not be used:;

— the ¢ord anchorage shall be suitable for the different types of flexible cable which|may be
connected,to it;

— screws,vif any, which have to be operated to clamp the flexible cable, shall not serje to fix
any other component;

NOTE This does not exclude a cover serving to retain the flexible cable in position in the cord anchorage
provided the cable remains in place in the accessory when the cover is removed.

— cord anchorages shall be of insulating material or be provided with an insulating lining fixed
to the metal parts;

— metal parts of cord anchorages, including clamping screws, shall be insulated from the
earthing circuit.

Compliance is checked by inspection and, if applicable, by manual test.

14.11 Removal of covers, cover-plates or parts of them

For rewirable portable accessories and non-rewirable non-moulded-on portable accessories it
shall not be possible to remove covers, cover-plates or parts of them intended to ensure
protection against electric shock without the use of a tool.
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Compliance is checked as follows:

— for covers, cover-plates or parts of them whose fixing is of screw-type, compliance is
checked by inspection;

— for covers, cover-plates or parts of them whose fixing is not dependent on screws and whose
removal may give access to live parts, compliance is checked by the tests of 24.13.

14.12 Bushings

If covers of portable socket-outlets are provided with bushings for the entry holes for the pins,
these bushings shall not be removable from the outside or detachable inadvertently from the
inside, when the cover is removed.

14.13 Sicrews intended to allow access to the interior of the accessory

Screws [intended to allow access to the interior of the accessory shall be captive.

The usqg of tight-fitting washers of cardboard or the like is deemed to be @i adequate|method
for making screws captive.

Complignce with the requirements of 14.12 and 14.13 is checked’by/inspection.

14.14 Engagement face of plugs

The engagement face of plugs shall have no projectionsvgreater than 0,5 mm other {han the
pins, when the plug is wired and assembled as for normal use.

Complignce is checked by inspection, after fitting conductors of the largest nomindl cross-
sectiongl area specified in Table 4.

NOTE The earthing contacts are not considered-as‘projections from the engagement face.
14.15 Engagement in portable socket-outlets

Portable socket-outlets shall be designed in such a way that full engagement of associated
plugs is|not prevented by any‘projection from their engagement face.

Complignce is checked by’the test of 13.5.

14.16 Plortable accessories having IP code higher than IP20

Portable accessories having an IP code higher than IP20 shall be enclosed according to their
IP classfification when they are fitted with cables.

Plugs having an IP code higher than IP20, with the exception of the engagement face, shall be
adequately enclosed when fitted with a flexible cable as for normal use.

Portable socket-outlets having an IP code higher than IP20 shall be adequately enclosed when
fitted with a flexible cable as for normal use and without a plug in engagement.

Lid springs, if any, shall be made of corrosion-resistant material, such as bronze or stainless
steel.

Compliance is checked by inspection and by the tests of 16.2.

NOTE Adequate enclosure when the plug is not in position can be achieved by means of a lid. This requirement
does not imply that the lid, if any, or the entry openings for the pins need be closed when the plug is not in position,
provided that the accessory passes the relevant test for the verification of the ingress of water.
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14.17 Portable socket-outlets having means for suspension

Portable socket-outlets having means for suspension from a wall or other mounting surfaces
shall be so designed that the suspension means do not allow access to live parts.

There shall be no free openings between the space intended for the suspension means, by
which the socket-outlet is fixed to the wall, or to another mounting surface, and live parts.

Compliance is checked by inspection and by the tests of 24.12.1, 24.12.2 and 24.12.3.

14.18 Combinations of portable accessories and switches, circuit-breakers or other
devices

Combinations of portable accessories and switches, circuit-breakers or other déyices shall
comply with the relevant individual IEC International Standards, if a relevant combined|product
standard does not exist.

Complignce is checked by testing the components according to the relevant IEC International
Standargd.

NOTE Fpr combination with RCDs, see IEC 61540.
14.19 Lampholders

Portable accessories shall not be an integral part of lampholders.
Complignce is checked by inspection.

14.20 Plugs for equipment of class Il

Plugs classified exclusively as plugs forequipment of class [l may be rewirable |or non-
rewirablle.

If the plligs are part of a cord sety)the cord set shall be provided with a connector for equipment
of class|llI.

If the pllugs are part of @ ¢ord extension set, the cord extension set shall be providefd with a
portablg socket-outlet for equipment of class Il.

NOTE 1 [In the following countries, rewirable plugs for class Il equipment are not allowed: AT, AU, CZ, D, FI, NL,
NO, SE, $K.

NOTE 2 [In_the.following countries, cord extension sets for equipment of class Il are not allowed: AU, CZ4, DE, DK,
IT, SK, GB:

14.21 Components incorporated in accessories

Components, such as switches and fuses, incorporated in accessories shall comply with the
applicable parts of the relevant IEC International Standard.

Components incorporated in portable accessories shall be so rated, or so protected, that
overloading of the component, the plug, or the socket-outlet portion cannot occur in normal use.

Requirements for switches incorporated in portable accessories are detailed in Annex C.

For portable socket-outlets and rewirable plugs, the incorporated overcurrent protective device
in the accessory shall have a rated current equal to or less than the rated current of the
accessory.
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NOTE 1 Examples of overcurrent protective devices are: fuses, current cut-outs, MCBs (miniature circuit breakers),
RCBOs (residual current operated circuit breaker with integral overcurrent protection).

Any other component(s), such as switches or control devices, shall have a rated current not
less than:

— the rated current of the accessory; or
— the rated current of the incorporated overcurrent protective device, if any.

For components having different rated currents for resistive and inductive loads, the rated
current to be referred to is the rated current for the resistive load.

For non-rewirable plugs, any other incorporated component(s), such as switches or control
devices| shall have a rated current not less than:

— the fest current for the combination of the accessory and the cable as indicated-in Tpble 18,
for Glause 21, or

— the fated current of the incorporated overcurrent protective device, if any:

Any incorporated component(s) shall have a rated voltage not less than:the rated voltage of the
accessdqry.

Complignce is checked by inspection and, if necessary, by testing the component accqgrding to
the releyant IEC International Standard.

When g control circuit reduces the current through. the plug based on a temperature
measurg¢ment, the following parameters shall be taken into consideration by the contrdl device
manufadgturer:

— the gqurrent shall not exceed the rated current of the plug;

— the femperature of the current-carrying.parts of the plug shall not exceed 70 °C.

NOTE 2 |The temperature of the current-carrying’parts of the plug is considered as the one measured using clamping
units fitted on each pin according to Clause\19.

14.22 Plug which is an integralbpart of plug-in equipment

14.22.1| If a plug is an integral part of plug-in equipment, that equipment shall ngt cause
overhedting of the pins-or.impose undue strain on fixed socket-outlets.

NOTE Exkamples of eguipment with plugs which are an integral part are razors and lamps with rechargeable
batteries,|plug-in transformers.

Plugs having a-rating above 16 A and 250 V shall not be an integral part of other equipment.

For two-pofe piugs, with or without earthing contact, having ratings up to and inciuding 16 A
and 250 V, compliance is checked by the tests of 14.22.2 and of 14.22.3.

14.22.2 The plug of the equipment is inserted into a fixed socket-outlet complying with this
document, the socket-outlet being connected to a supply voltage equal to 1,1 times the highest
rated voltage of the equipment.

After 1 h, the temperature rise of the pins shall not exceed 45 K.

14.22.3 The equipment is inserted into a fixed socket-outlet complying with this document; the
socket-outlet is pivoted about a horizontal axis through the axis of the live socket-contacts at a
distance of 8 mm behind the engagement face of the socket-outlet and parallel to this
engagement face.
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The additional torque which has to be applied to the socket-outlet in order to maintain the
engagement face in the vertical plane shall not exceed 0,25 Nm.

14.23 Gripping

Plugs shall be shaped in such a way and/or be made of such material that they can easily be
withdrawn by hand from the relevant socket-outlets.

In addition, the gripping surfaces shall be so designed that the plug can be withdrawn without
having to pull the flexible cable.

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

NOTE Examples of possible tests are given in Annex B.
14.24 Membranes in inlet openings of portable accessories

Membrgnes in inlet openings of portable accessories shall meet the requirements of 13.22 and
of 13.23.

14.25 Rewirable socket-outlets which can be fixed

Rewiralle portable socket-outlets which can be assembled and wired for normal use after their
rear palt has been fixed onto a surface shall comply both«with the requirements for portable
socket-gutlets and with the following additional requirements for surface fixed socket-gutlets:
— provjsion for earthing: 11.2, 11.3, 11.6;

— termfinals and terminations: 12.2.1;

— congtruction of fixed socket-outlets: Clause 13;

— resigtance to ageing, protection provided by enclosures, and resistance to humidity| 16.2.2,
16.2.3;

— temperature rise: Clause 19;

— mechanical strength: Clause-24;
— resigtance to heat: Clause 25;

— creepage distances, clearances and distances through sealing compound: Clause 27;

— resigtance of insulating material to abnormal heat, to fire and to tracking: 28.1.2, glow-wire
test.

NOTE Ir] the follewing country portable socket-outlets are not permitted to be fixed: CA, US, ZA.

14.26 Ijequirements for shutters in portable socket-outlets

Portable socket-outlets shall be provided with shutters.

NOTE 1 In the following countries portable socket-outlets are not required to have shutters: AU, AT, CA, DE, JP,
uUs.

NOTE 2 In the following country the standard sheets for the portable socket-outlets specify the requirements for
shutters: DK.

15 Interlocked socket-outlets

Socket-outlets interlocked with a switch shall be constructed in such a way that a plug cannot
be inserted into or completely withdrawn from the socket-outlet while the socket-contacts are
live, and the socket-contacts of the socket-outlet cannot be made live until a plug is almost
completely in engagement.

Compliance is checked by inspection and by manual test.
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ther test requirements are specified in IEC 60884-2-6.

16 Resistance to ageing, protection provided by enclosures, and resistance to
humidity

16.1 R

esistance to ageing

Accessories shall be resistant to ageing.

Parts intended for decorative purposes only, such as certain lids, shall be removed if possible
and these parts are not subjected to the test.
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For portable socket-outlets, the plug of the same system having the same rated curren

socket-(
modifie(

The tem
The spe
The usg
Natural

After tH
temperdg

The spe¢
magnifiq

nce is checked by the following test.

ries, mounted as for normal use, are subjected to a test in a heating cabinet
nere having the composition and pressure of the ambient air and ventilated by
on.

ries having an IP code higher than IPX0 are tested after_having been moun
ed as specified in 16.2.3.

bssories having a lid, the lid is closed during the test.

utlet shall be inserted into the socket-outlet.during the test. The plug can be
/| if necessary to allow the closure of the lid\if any.

perature in the cabinet is (70 £ 2) °C.

cimens are kept in the cabinet for'seven days (168 + 4) h.

of an electrically heated:cabinet is recommended.

circulation may be provided by holes in the wall of the cabinet.

e treatment, the specimens are removed from the cabinet and kept at

ation,ynor shall the material have become sticky or greasy, this being detern

ture and relative humidity between 45 % and 55 % for at least four days (96 h).

follows:

with an
natural

ted and

t as the
suitably

a room

cimens.shall show no crack visible with normal or corrected vision without additional

ined as

— with the forefinger wrapped in a dry piece of rough cloth the specimen is pressed with a
force of 5 N;

— no traces of the cloth shall remain on the specimen and the material of the specimen shall
not stick to the cloth.

After the test, the socket-outlets shall not deviate from the dimensions specified in the standard
sheets and shall show no damage impairing their future use. In case of doubt, new specimens
are tested again in accordance with 16.1 and shall comply with the requirements of 9.1 and

10.2.

NOTE T

he force of 5 N can be obtained in the following way:

— the specimen is placed on one of the pans of a balance and the other pan is loaded with a mass equal to the

mass

of the specimen plus 500 g;

— equilibrium is then restored by pressing the specimen with the forefinger, wrapped in a dry piece of rough cloth.
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For portable socket-outlets, after having withdrawn the test plug from the socket-outlet the
contact pressure of the contact assembly is checked as specified in 22.3 with the single-pin
gauge. The gauge shall not fall from the contact assembly within 30 s.

For fixed socket-outlets, the test is then repeated on a new set of specimens with a plug of the
same system having the same rated current as the socket-outlet inserted during the test. The
plug can be suitably modified if necessary to allow the closure of the lid, if any.

After the test, and after having withdrawn the test plug from the socket-outlet the contact
pressure of the contact assembly is checked as specified in 22.3 with the single-pin gauge. The
gauge shall not fall out from the contact assembly within 30 s.

16.2 Pjrotection provided by enclosures
16.2.1 | General

Enclosures shall provide protection against access to hazardous parts, hanmful effects due to
ingress |of solid foreign objects and harmful effects due to ingress of watérin accordance with
the IP designation of the accessory.

Complignce is checked by the tests of 16.2.2 and 16.2.3.

16.2.2 | Protection against access to hazardous parts and-against harmful effects due
to ingress of solid foreign objects

16.2.2.1 General

Accessqgries and their enclosures shall provide?a degree of protection against adcess to
hazarddus parts and against harmful effects due to ingress of solid foreign objects.

Fixed socket-outlets are mounted as in ngrmal use on a vertical surface. Flush-type and semi-
flush-type socket-outlets are mountedcin an appropriate box according to the manufgcturer's
instructions.

Accessqries with screwed cable/glands or membranes are fitted and connected with cables
which shall be within the connecting range specified in Table 4. Cable glands are tightehed with
a torqug equal to two-thirds-of that applied during the test of 24.7.

Screws |of the enclesure are tightened with a torque equal to two-thirds of the value given in
Table 7

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

If an accessory has passed the test successfully, then this test is deemed to be passed for a
combination of such single accessories.

NOTE Cable glands are not filled with sealing compound or the like.
16.2.2.2 Protection against access to hazardous parts

The appropriate test specified in IEC 60529 is performed (see also Clause 10).

16.2.2.3 Protection against harmful effects due to ingress of solid foreign objects

The appropriate test specified in IEC 60529 is performed.

For the test of accessories with numeral 5 as the first characteristic, the accessories are
considered to be of category 2; dust shall not penetrate in a quantity to interfere with satisfactory
operation or to impair safety.
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For the test of the first characteristic numeral 6, enclosures of socket-outlets are considered to

be of category 1 (see 13.6 of IEC 60529:1989); no dust shall penetrate.
The test probes shall not be applied to drain holes.

16.2.3 Protection against harmful effects due to ingress of water

Accessories and their enclosures shall provide a degree of protection against harmful
due to ingress of water in accordance with their IP classification.

effects

Compliance is checked by the appropriate tests of IEC 60529 under the conditions specified

below.

Flush-type and semi-flush-type socket-outlets are fixed in a vertical test wallaceoyding to
Figure 18 a) representing the intended use of the flush-type and semi flush-type sockef-outlets

using a appropriate box in accordance with the manufacturer's instructions.

Where the manufacturer's instructions specify that the accessory is suitable to be installed on
a rough| wall, the test wall according to Figure 18 b) or Figure 18 c)(is-used. The tesf wall is

made wijth bricks or plastic having flat smooth surfaces. When thé box is mounted in
wall, it shall fit tight against the wall.

If sealirlg material is used in order to seal the box into_the wall, it should not influg
sealing properties of the specimen to be tested.

NOTE 1 |Figure 18 shows examples where the edge of the box.i$ positioned in the reference plane; othern
are possilple, according to the manufacturer's instructions.

Dimensions in nf

Rear of box is sealed to
prevent ingress or leakage
A \
Corners can
have chamfer
o
o
v - —
Al
//.

the test

nce the

positions

illimetres

A

a) Flat wall

IEC
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Dimensions in millimetres
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A > o | NI Rear of box is sealed to
?-| e - > \ prevent ingress or leakage
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o
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N| o
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o
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220

Y
w|
Vi N
B _ L \i
I =y |
+l
Reference (1010‘5)= < o
surface

Y
Material: rigid plastic
General tolerance +1 mm if not specified
IEQ

The rough} surface related to_the reference surface shall be equivalent to Figure 18 c)

b) Plastic wall
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Dimensions in millimetres
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surface” vit Nt /) CA A - :::
\ \ \"/\ // / ’/ 1
AN / - AL 4 |
| / |
Box
Brick
* or in accordance with the manufacturer’s instructions
EC
c) Brick wall
Figure 18 — Types of test wall

Surface type socket-outlets are mounted as for normal use in a vertical position and fitted with

cables or conduits or both in ac

cordance with the manufacturer's instructions. Cables shall have

conductors of the largest and smallest nominal cross-sectional area given in Table 4, as

appropriate to their rating.

Surface type socket-outlets are mounted on a test wall having a smooth surface with external
dimensions according to Figure 18 a). The sheath of the end of the cable rises 2(+1/0) mm

above the top edge of the cab
possible.

le gland or membrane. The entry of the cable is from below, if

If accessories are tested with ratings IPX3 or IPX4, the following applies.
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The test is performed with the test device in accordance with Figure 19. The rotation axis of the
tube shall be:

— horizontal,
and
— on the mounting plane of the test wall.

The specimen shall be with the centre in the middle of the rotation axis.

Specimen
Oscillating
tube

(&)
S
& /
. A/ — )
| 3-/~180°| 120°
, , ‘ YJIPx4 V7 IPX3
: e

]
Test wall ' /
T

Base plate

/

IEC]

1: Base pprt
2: Test wall
3 Specimen

4: Spray tube

Figure 19 —Test set-up in accordance with 16.2.3

Portable socket-outlets are ‘tested on a flat, horizontal surface in a position as in normal use,
such that there is no strain on the flexible cable. They are fitted with flexible cables (see
Table 2p) having condlctors of the largest and smallest nominal cross-sectional area |given in
Table 4 as appropriate to their rating.

Screws |of the ‘enclosure operated when mounting the accessory are tightened with a torque
equal tg twa-thirds of the applicable torque given in Table 7.

Cable gfamdsare tightenied witiT @ torque equal to two-thirds of that appiied auring tire test of
24.7.

Cable glands are not filled with sealing compound or the like.
Parts which can be removed without the aid of a tool are removed.

If the enclosure of a socket-outlet that has an IP code less than IPX5 is designed with drain
holes, one drain hole is opened, as for normal use, in the lowest position. If the enclosure of a
socket-outlet that has an IP code equal to or greater than IPX5 is designed with drain holes,
they shall not be opened.

Socket-outlets are tested without a plug in engagement and with the lid, if any, closed.
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NOTE 2 In the following countries fixed socket-outlets are also tested with a mating plug having the same IP rating
in engagement: AT, AU, , DE, DK.

Plugs are tested when in full engagement first with a fixed and then with a portable socket-
outlet of the same system and with the same degree of protection against harmful effects due
to ingress of water, if defined in the system.

NOTE 3 In the following countries, fixed socket-outlets and portable socket-outlets are also tested with the plug
with the same degree of protection in engagement: AU, DE.

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

If an acfessory has drain holes which have been opened, It shall be proved by inspection that
any watpr which enters does not accumulate and that it drains away without doing @any|harm to
the complete assembly.

The spdcimens shall withstand an electric strength test specified in 17.3 which shall bg started
within 5|min of completion of the test according to this subclause.

16.3 Resistance to humidity

Accessqgries shall be resistant to humidity which may occur in normal use.
Complignce is checked by the humidity treatment describéd-in this Subclause 16.3.
Inlet openings, if any, are left open; if knock-outs are\provided, one of them is opened.

Parts which can be removed without the aid of atool, are removed and subjected to the humidity
treatment along with the main part; spring lidssare open during this treatment.

The humidity treatment is carried out inca humidity cabinet containing air with a relative humidity
maintained between 91 % and 95 %;

The temperature t of the air in which the specimens are placed is maintained within £1 K of any
convenient value t betweent20:°C and 30 °C.

NOTE 1 [In the following cduntry the temperature in the humidity cabinet is (40 + 2) °C: CN.

Before being placed’in the humidity cabinet, the specimens are brought to a temperature
between t and (f 44) °C.

The spdcimens are kept in the cabinet for

— two days (48 h + 2 h) for accessories having an IP code of IPXO0;
— seven days (168 h + 4 h) for accessories having an IP code higher than IPXO0.

NOTE 2 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.

NOTE 3 A relative humidity between 91 % and 95 % can be obtained by placing in the humidity cabinet a saturated
solution of sodium sulphate (Na, SO,) or potassium nitrate (KNO;) in water, having a sufficiently large contact surface

with the air.

In order to achieve the specified conditions within the cabinet, it is necessary to ensure constant
circulation of the air within and, in general, to use a cabinet which is thermally insulated.

After this treatment, the specimens shall comply with the insulation resistance measurement
and the electric strength test as specified in Clause 17 which are carried out immediately after
taking the specimens out of the humidity chamber.
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17 Insulation resistance and electric strength

17.1 General

The insulation resistance and electric strength of accessories shall be adequate.

At least one pole of any pilot light or incorporated electronic devices are disconnected for the
test of this Clause 17.

Compliance is checked by the following tests, which are made immediately after the test of
16.3, in the humidity cabinet or in the room in which the specimens were brought to the
prescribed temperature, after re-assembly of those parts which can be removed without the aid
of a tool, which were removed for the test.

17.2 Test for measuring the insulation resistance

17.2.1 | The insulation resistance is measured with a DC voltage of approXimately 500 V, the
measureément being made 1 min after application of the voltage.

The insulation resistance shall be not less than 5 MQ.

17.2.2 | For socket-outlets, the insulation resistance is measured consecutively:

a) between all poles (L1, L2, L3 and N, if any) cofnected together and the bqdy, the
meajsurement being made with a plug in engagement;

b) between each pole (L1, L2, L3 and N, if any) incturn and all others, these being copnected
to the body with a plug in engagement;

c) between any metal enclosure and metal fojl'in contact with the inner surface of its insulating
linings, if any;

NOTHE This test is only made if an insulating lining is necessary to provide insulation.

d) between any metal part of thes¢ord anchorage, including clamping screws, and parthing
terminal(s) or earthing contact(s), if any, of portable socket-outlets;

e) between any metal part of-the cord anchorage of portable socket-outlets and a metgal rod of
the maximum diameter.of.the flexible cable inserted in its place (see Table 25).

The term "body" used in a) and b) includes all accessible metal parts, metal frames supporting
the bas¢ of flush-type\socket-outlets, metal foil in contact with the outer surface of acfessible
external parts of dnsulating material, fixing screws of main parts or covers and covef-plates,
external assembly screws, earthing terminals or earthing contacts.

Measurements c), d) and e) are not made on non-rewirable portable socket-outlets.

While wrapping the metal foil round the outer surface or placing it in contact with the inner
surface of parts of insulating material, it is pressed against holes or grooves, without any
appreciable force, by means of a straight unjointed test finger test probe 11 of IEC 61032.

17.2.3 For plugs, the insulation resistance is measured consecutively:

a) between all poles (L1, L2, L3 and N, if any) connected together and the body;

b) between each pole (L1, L2, L3 and N, if any) in turn and all others, these being connected
to the body;

c) between any metal part of the cord anchorage, including clamping screws, and earthing
terminal(s) or earthing contact(s), if any;

d) between any metal part of the cord anchorage and a metal rod of the maximum diameter of
the flexible cable inserted in its place (see Table 25).
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The term "body" used in a) and b) includes accessible metal parts, external assembly screws,
earthing terminals, earthing contacts and a metal foil in contact with the outer surface of
accessible external parts of insulating material, other than the engagement face.

Measurements c¢) and d) are not made on non-rewirable plugs.

While wrapping the metal foil round the outer surface or placing it in contact with the inner
surface of parts of insulating material, it is pressed against holes or grooves, without any
appreciable force, by means of a straight unjointed test finger test probe 11 of IEC 61032.

17.3 E

lectric strength test
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blied for

0 V for accessories with a surface of insulating material havingoa-rated voltage up to

ncluding 130 V;

0 V for accessories with a surface of insulating material having a rated
eding 130 V;

0 V for accessories with an accessible metal surface according to 10.3.2 having
ge up to and including 130 V;

0 V for accessories with an accessible metal sutface according to 10.3.2 having
ge exceeding 130 V.
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over or breakdown shall occur during the test.

h-voltage transformer used- for the test should be so designed that, when thg
s are short-circuited afterthe output voltage has been adjusted to the appropr]
the output current is atleast 200 mA.

rcurrent relay shiould not trip when the output current is less than 100 mA.
faken thatthe' RMS value of the test voltage applied is measured within £3 %.

Echarges without drop in the voltage are neglected.

voltage

a rated

a rated

the full

b output
fate test

18 Operation of earthing contacts

Earthing contacts shall provide adequate contact pressure and shall not deteriorate in normal

use.

Compliance is checked by the tests of Clause 19 and Clause 21.

19 Temperature rise

19.1 General

Accessories shall be so constructed that they comply with the following temperature rise test.

Plugs and socket-outlets are tested according to 19.2, except for the following specific cases.
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Fixed socket-outlets of a socket-outlet and fused plug system are tested according to 19.3.
Fused plugs are tested according to IEC 60884-2-1.

Accessories with incorporated components not covered by other parts of IEC 60884 series, are
tested according to 19.4.

Crimped connections are in addition submitted to the tests of 19.5.1.
Fixed socket-outlets incorporating pilot lights are in addition submitted to the tests of 19.5.2.

Non-rewirable accessories are tested as delivered.

Rewirahle accessories are fitted with polyvinyl chloride insulated conductors having afnominal
cross-se¢ctional area as shown in Table 16.

Table 16 — Nominal cross-sectional areas of copper condugctors
for the temperature-rise test

Rated current Nominal cross-sectional area
A o2
Flexible conductors for Rigid conductors (solid or
portable accessories stranded) for fixed acc¢ssories
Up to and including 13 1 1,5
Over 13|and up to and including 16 1,5 2,5
Over 16]|and up to and including 20 4 4
Over 20|and up to and including 25 4 6
Over 25|and up to and including 32 6 10

The terminal screws or nuts are tightened with a torque equal to two-thirds of that specified in
12.2.8.

To ensure normal cooling ef\the terminals, the conductor connected to each terminal shall have
a length of at least 1 m,

The test plug is fitted*with insulated conductors having the same nominal cross-sectiohal area
fitted to|the socket-outlet under test, the conductor from each terminal shall be not lgss than
17 m.

NOTE 1 |Ferud two-pole plug, the conductor length between terminals will not be less than 2 m.

Flush-mounted accessories are mounted in flush-mounted boxes. The box is placed in a block
of pinewood filled around the box with plaster, so that the front edge of the box does not protrude
and is not more than 5 mm below the front surface of the pinewood block.

The test assembly shall be allowed to dry for at least seven days when first made.

The size of the pinewood block, which may be fabricated from more than one piece, shall be
such that there is at least 25 mm of wood surrounding the plaster, the plaster having a thickness
between 10 mm and 15 mm around the maximum dimensions of the sides and rear of the box.

NOTE 2 The sides of the cavity in the pinewood block can have a cylindrical shape.

The cable(s) connected to the socket-outlet shall enter through the top of the box, the point(s)
of entry being sealed to prevent the circulation of air. The length of each conductor within the
box shall be (80 £ 10) mm.
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Surface-type socket-outlets shall be mounted centrally on the surface of a wooden block, which

shall be

at least 20 mm thick, 500 mm wide and 500 mm high.

Other types of socket-outlets shall be mounted according to the manufacturer's instruction or,
in the absence of such an instruction, in the position of normal use considered to give the most

onerous

conditions.

The test assembly shall be placed in a draught-free environment for the test.

In the case of non rewirable accessories care should be taken to minimize the influence on the
structure/design/performance of the accessory when accessing the terminations of the

access

ry.
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Dimensions in millimetres

Pin hg
Area f
Space
Threa
1,5m

Optior
tighte

Mater

e S —
I

e ]
]

le (shaded area)

pbr mounting the thermocouple . pérmanently

for the welded supply cable\optional: screw fixing)
Hed hole for clamping screw

N <d<3mm

=@

IEC

al threaded hole_for screw fixing of supply cable. If used, the screw shall have no head and shall be

ed with the terque according to Table 7

R
o

al ‘brass with at least 52 % of copper.

Tolerance: + 0,2 mm unless otherwise stated.

The dimension(s) for the shaded area is(are) the maximum plug pin dimension(s) + 0,8 mm.

The thermocouple should be welded in the area indicated for permanent mounting or alternatively tightened

together with the pin but not directly under the clamping screw.

a) Clamping unit for solid pins
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Dimensions in millimetres
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heceicccdeccccccas

b e e L fafpdacene

ing body

ing jaw

oves when clamping serew is tightened

le (shaded area)

pbr mounting the thermocouple permanently

for the welded supply cable (optional: screw fixing)
Hed hole-for clamping screw

m¢s d-< 3 mm

b b |

Optio

tightened with the torque according to Table 7.

TN dad ol £ £iaci £ ! bl
armreatet—ToTre—To—SCtrew Tt A g—oT—Stuppry—Ctaore—

LE
T

Atk ball
tSet—tme—sStrew——snan
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Gap for clamping jaw to move downward when clamping screw is tightened = 0,7 mm minimum.

REMARKS:

Materi

al: brass with at least 52 % of copper.

Tolerance: £ 0,2 mm unless otherwise stated.

The dimension(s) for the shaded area is(are) the maximum plug pin dimension(s) + 0,5 mm.

att

shall be

The shape and dimensions of the clamping jaw shall be adapted to the configuration of the plug pin to be tested.

b) Clamping unit for hollow pins

Figure 20 — Clamping unit for the temperature rise test of Clause 19
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Socket-outlets are tested using a test plug with brass pins having the dimensions of the
corresponding standard sheets.

Plugs shall be tested in a draught-free environment at the centre of a plane wooden sheet which
shall be at least 20 mm thick, 500 mm wide and 500 mm high.

Plugs are tested as follows.

Clamping units having the dimensions specified in Figure 20 are fitted on each live pin and
earthing pin, if any, of the plug. Each clamping unit is equipped with a thermocouple which can
be mounted either together with the pin or fixed permanently within the dotted area of Figure 20.

If it is rlot possible to use the clamping unit of Figure 20 due to the design of thé |dlug, the
clamping unit may be modified in order to perform the test.

In this dase the diameter of the screw, the threaded hole and the total volume of the modified
clampinp unit shall be identical to Figure 20.

The sugply cable indicated in Figure 20 shall have a cross sectional“area appropriate for the
rated cyrrent of the accessory, selected according to Table 16, and shall have a length of at
least 1 m.

The screw is then placed approximately in the middle of thé bare part of the pin and tightened
with a torque of 0,8 Nm.

For tests of earthing contacts of plugs having lateral-€arthing contacts and/or resilient garthing
contacts, tests are performed using a fixed socket-outlet complying with this document and
having @s near-to-average characteristics as, can be selected, but with minimum sizge of the
earthing pin, if any.

19.2 Test for plugs and socket-outlets

For socket-outlets, the test plug-is.inserted into the socket-outlet, and an AC or DC cUrrent as
specifief in Table 18 is passed for 60 +g min.

For plugs, an AC or DC current as specified in Table 18 is then passed for 60 +g min.

For HL |plugs ahd “socket-outlets, an alternating or direct current as specified in Tahle 18 is
passed for a_period of time sufficient for the temperature rise to reach the steady-state value or
for 4 h, \whichever is shorter. In practice, steady-state value is reached when the varfation of
the temperature rise does not exceed 1 K/h.

19.3 Test for fixed socket-outlets in fused plug systems

For fixed socket-outlets of a socket-outlet and fused plug system, an AC or DC current as
specified in Table 18 is passed for 60 *(5, min as follows.

a) For a single socket-outlet the plug is inserted into the socket-outlet and 70 % of the test
current is passed through the plug.

The balance of the total test current is passed simultaneously through a looped connection,
connected to the socket-outlet terminals.

The total nominal load on the supply cable is passed for 60 *g min.
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b) For a multiple socket-outlet a plug is inserted into one socket-outlet and 70 % of the test
current is passed.

A second plug is inserted into another socket-outlet and the balance of the total test current is

passed simultaneously through this plug.

The total nominal load on the supply cable is passed for 60 +~g min.

NOTE The value of 70 % relates to the fuse characteristics and is specified in the relevant national standards.

In the case of fixed socket-outlets incorporating dimmers, fuses, switches, energy regulators,
etc., components connected in series to the line contacts are short circuited and components
connected in parallel to the line contacts are disconnected for the purpose of this test.

19.4 Tpest for accessories with incorporated components not covered by other parts of
IEC 60884 series

Socket-putlets and rewirable plugs with incorporated components are tested by the fpllowing
tests 1)|and 2):

1) With a current which is equal to the test current as indicated-in Table 18, for Clguse 19.
Kor this test, incorporated components connected in series'to the line contacts dre short
dircuited and incorporated components connected in(parallel to the line contacts are
disconnected;

2) iph the case of incorporated components in seriés, with a current which is equal to the
nated current of the accessory or the rated currént of the component(s), whichevgr is the
lower. In the case of incorporated componehts in parallel, with a current which |is equal
tp the rated current of the accessory, with’ the incorporated component working as in
It

ormal use,

When the incorporated components nged to be supplied for their correct functiorling, the
test s made at the rated voltage.

Non-rewirable plugs with incorporatéd components are tested by the following tests 3)|and 4):

3) with a current which is equal to the test current for the combination of the plug|and the
dable as indicated in. Table 18, for Clause 19. For this test, incorporated components
donnected in series.to the line contacts are short circuited and incorporated components
donnected in parallel to the line contacts are disconnected;

4) in the case efiincorporated components in series, with a current which is equal to the

i

test current’for the combination of the plug and the cable as indicated in Tablg 18, for
Clause 21,/ or the rated current of the component(s), whichever is the lower. In the case
af ingorporated components in parallel, with a current which is equal to the tes] current
for{the” combination of the plug and the cable as indicated in Table 18, for Clause 21,
With the inr*nr,nnrnfnrf r‘nmpnnnnf wnrking as in normal use

When the incorporated components need to be supplied for their correct functioning, the
test is made at the rated voltage.

For the tests 1) and 3), the temperature rise of the terminals, terminations and clamping units
according to Figure 20 determined by means of thermocouples shall not exceed 45 K.

For the tests 2) and 4), the temperature rise shall not be higher than the permissible values
given in Table 101 of IEC 60669-2-1:2021 for Clause 17.

In the case of non-rewirable accessories care should be taken to minimize the influence on the
structure/design/performance of the product when accessing the terminations of the product.

NOTE Examples of "incorporated components" are switches and fuses.
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19.5 Additional tests
19.5.1 Temperature rise test for accessories with crimped connections
19.5.1.1 General

For accessories with crimped connections an alternating or direct current as specified in
Table 18 is passed for a period of time sufficient for the temperature rise to reach the steady-
state value or for 4 h, whichever is shorter. In practice, steady-state value is reached when the
variation of the temperature rise does not exceed 1 K/h.

Crimped connections with flexible conductors used in the main current-carrying circuit (line and
neutral) in accessories shall withstand, without harmful effect, the mechanical, electrical and
thermal(stresses occurring when subjected to cyclic loads.

Crimped connections used for example, for pilot lights are excluded from this requiremient

The tesls are performed on six connections of each crimp construction, taken from at legst three
specim@ns, using new non-moulded on or non-assembled specimens.

Accessqries shall be tested in a draught-free environment.

19.5.1.34 Test

The live|pins of the plug shall be inserted in the clamping units having the dimensions specified
in Figurg 20 together with a flexible conductors selectéd according to Table 16 at least { m long
to be cannected to the source. The screw of the clamping unit is placed approximately in the
middle ¢f the bare part of the pin and tightened with a torque of 0,8 Nm.

The plug is fixed on a vertical wooden sheet;~being at least 20 mm thick, in such a way|that the
pins of [the plugs are maintained in a hgrizontal position. The distance between spgcimens
simultangeously under test shall be at least 150 mm, to avoid any influence on test resylts.

Crimped connections of socket-olitlets are tested in open air (without their enclosurgs) fitted
with th¢ cable having a minimum length of 1 m as provided by the manufactuner. The
tempergture rise is measured on the conductors as close as possible to the crimped cofpnection
but not [nore than 10 mnmaway from the entrance of the crimping barrel. The contact tube is
connected by a means which does not affect the test results, e.g. welding, soldering or a
clampinp unit, to a fléxible conductor selected according to column 2 for rigid conductoys (solid
or stranfled) for fixed accessories of Table 16.

The length of the conductor that is connected to the source shall be at least 1 m long. Care

shall be|taken not to influence the crimped connection when mounting the thermocouplgs to the
conductors—and-the flexible conductors to the socket-contacts

For each cycle, an overload alternating or direct current as given in Table 17 according to the
nominal cross-section area of the conductor connected is passed for 45%] min through the

poles (the current shall not pass through the earthing circuit). The accessory shall then be left
without current for 15 min (0, =1 min).
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Table 17 — Test current for cycling tests on accessories with crimped connection

Cabl

e cross-sectional area Rated current of the accessory

mm? A

6 10 13 16 20 25

32

0,75 9 9 10 10 - -

1 10 12 13 16 - -

1,5 - 13 16 20 - -

2,5

(base 1,6 x /) - 16 21 26 26 * 26 *

26~

4 - N - - 32 36 *

36~

6 - - - - - 40

46 *

* The purrent is limited so as not to exceed a 30 K temperature rise on the cable.

If necessary for this test, specially prepared samples may be providedbythe manufact
The number of cycles is 250 or 500 depending on the measureméntresults.

The temperature rise at the clamping units of the plug or the temperature rise at the cd
of the docket-outlet is measured for each cycle within{he last 5 min before the en
current-carrying period.

The acdessory is declared compliant when the following conditions are fulfilled.

a) Theltemperature rise measurement of each ¢rimped connection shall not exceed 4

b) The

testing recorded at the 250th cycle shall not exceed 35 K.

c) A lipear trend-line of all six measurements shall be calculated and drawn thro
measurement points from the 50th to the 250th cycle. The value given by each tren
the R50th cycle shall not exceed the value given on the trend-line at the 50th cycle

thar

When ¢

compliapce conditions.

d) The

testing recorded at the 500th cycle shall not exceed 35 K.

e) A linear-trend-line of all six measurements shall be calculated and drawn thro
measurément points from the 250th to the 500th cycle. The value given by each tr

average of the six temperature risé€’ measurements of the crimped connection

5 K.

urer.

nductor

H of the

b K.

s under

ugh the
d-line at
by more

is not fulfilled-the test shall be extended to 500 cycles with the following additional

average-of the six temperature rise measurements of the crimped connectiori

s under

ugh the
end-line

at the 500th cycle shall not exceed the value given on the trend-line at the 250th cycle by
more than 10 K.

The linear trend-line is calculated as follows.

ny (xy) = xyy
iy 2 - (Xxf

Slope: a =

Offset: B = M
n

Trendline formula: y=oax +


https://iecnorm.com/api/?name=8b3f80fab1195dc8179f3d12d84fbecb

where

—94 —

n is the number of points to be considered,;

x and y are the abbreviations for xi and yi, with i from 1 to »;

> is the sum from i = 1 to i = n for all xi and yi.

NOTE An example of a linear trend line calculation is given in Figure 21.

IEC 60884-1:2022 © |EC 2022

A
Position 30
Measurement
sample |
i x X Xx y xxy
1 1 1 17 17 25 /\
2 2 4 21 42 N
3 3 9 18 54
4 4 16 26 104 20
5 5 25 21 105 .
>z | 15 55 103 322 15
yxy 225 3025 10 609 103 684
a qumerator 65 R =13 10
> a=
a derjumerator 50 ’
S nfumerator 83,5 ‘ B=167 5
S defjumerator 5
Trend line g¢quation: y=13x+16,7 ‘ 0
x y 0 1 2 3 5
1 18,0
5 23,2 Example with m=5

19.5.2 | Additional test for fixed socket-outlets incorporating pilot lights

Fixed sqcket-outlets incorporating pilatlights or intended to incorporate pilot lights sha
designed that in normal use the temperature of accessible surfaces is not excessive.

Complignce is checked by the following test.

The fixdd socket-outlets‘are mounted and connected as in 19.1 with the pilot light suq

Figure 21 — Example of.atrend line calculation

IEC

Il be so

plied at

rated vdltage so thatthey are constantly illuminated for 1 h. The fixed socket-outlets ar¢ loaded

at rated|current.

The temperature rise of the external surface of the fixed socket-outlets shall not exce

for accelssible’ surfaces of metallic material and non-metallic material.

ed 45 K

Pilot lights using neon lamps or LEDs consuming no more than 3 mA are not tested.

20 Breaking capacity

Accessories shall have adequate breaking capacity.

For the purpose of this test, pilot lights are disconnected or removed.

Compliance is checked by testing socket-outlets and plugs with pins which are not solid, by
means of an appropriate test apparatus, an example of which is shown in Figure 22.

Rewirable accessories are fitted with conductors as specified for the test of Clause 19.
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In the event of failure of the shutters, the test on shuttered socket-outlets may be repeated with
operations done by hand.

The rate of strokes per minute and the period during which the test current is passed shall be

as close

as possible to the indicated values.

Socket-outlets are tested using a test plug with brass pins having the dimensions of the
corresponding standard sheets. As far as the extremities of the sleeves are concerned, it is
sufficient that their dimensions are within the tolerances given in the relevant standard sheet.

NOTE In

the following country, the pins are Ni-plated and the plug has near average dimensions: AU

The shalpes or the extremities of the insulating sleeves are not considered or importanc

purpose

The ma

micro-composition should be homogeneous.

The eng

Plugs afe tested using a fixed socket-outlet complying with this-document and having

to-averd

For accessories with a rated voltage lower than or equal/to 250 V and a rated curre
than or pqual to 32 A, the length of the stroke of test.apparatus is between 50 mm and

The plug is inserted and withdrawn from the socket-outlet 50 times (100 strokes) at a 1

— 30 sfrokes per minute for accessories having a rated current up to and including 1

a rat

— 15 sfrokes per minute for other accéssories.

The tesf voltage shall be 1,1 timeSithe rated voltage and the test current shall be 1,2
the ratef current.

The pefiods during which~the test current is passed from the insertion of the p

subseql

— for4d

— for4d

of the test, provided that they are according to the relevant standard sheet)

b for the

erial of the brass pins of the test plug should contain at least 58 % lcopper gnd their

s of round pins are rounded.

ge characteristics as can be selected.

ed voltage up to and including 250V

ent withdrawal are as follows:
ccessorie§with rated current < 16 A: 1,5%0° s

ccessories with rated current > 16 A: 3+g’5 s

hS near-
nt lower

60 mm.

ate of:

6 A and

5 times

ug until

Access

TTes are tested using arr atternating currert with tos ¢ = 0,6 £ 0,05

No current is passed through the earthing circuit, if any.

The test is carried out with the connections shown in Figure 23. Two-pole accessories with

neutral contact (2P + N and 2P + N + @) are connected to two phases and the neutral of a
three-phase system.
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Dimensions in millimetres

Steel ball 20 :E_

—
:—-—/
1

12 i ==

M. gl [ = cr=x

— B
L )

(spring)

Detail A DetLiI B

IEC

In this example, the springs, other than springs B, shall be chosen and adjusted in such a way that when compressed
by one-third of the difference between the length in the disengaged position and the fully compressed length, they

exert a force equal to 1,2 times the appropriate maximum withdrawal force specified in Clause 22.

Figure 22 — Example of apparatus for breaking capacity and normal operation test
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2P 2P+ 2P+

ny - no -
2P+N+ D
T
N
a 1 4
ol 0o

IEC

Key:
1 Metal support and accessible metal parts of the accessory.

NOTE Shaded area represents earthed contacts.

Figure 23 — Circuit diagrams for breaking capacity and normal operation tests

Resistors and inductors are not connected in parallel except in the event that an air-core
inductor is used, in which case a resistor taking approximately 1 % of the current through the
inductor is connected in parallel with the said inductor.

Iron-cored inductors may be used, provided the current has a substantially sine-wave form.
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For the test on three-pole accessories, three-core inductors are used.

The metal support of the accessory, if any, on which the accessory is mounted, and the
accessible metal parts of the accessory, if any, shall be earthed through a wire fuse which shall
not blow during the test. The fuse element shall consist of a copper wire of 0,1 mm in diameter
and not less than 50 mm in length.

In the case of multiple socket-outlets, the test is carried out on one socket-outlet of each type
and current rating.

During the test, no sustained arcing shall occur.

After th¢ test, the socket-outlets entry holes for the pins shall show no damage impairing their
further yse.

21 Normal operation

Accessgries shall withstand without excessive wear or other harmflleffect, the mechanical,
electricgl and thermal stresses occurring in normal use.

Complignce is checked by testing socket-outlets, and plugs\with resilient earthing|socket-
contactg or with pins which are not solid, by means of an appropriate test apparatus, an ¢xample
of which is shown in Figure 22.

The test pins (during the socket-outlet test) and the fixed socket-outlets (during the pglug test
for plugs with resilient earthing socket-contacts?or with pins which are not solid) shall be
replaced after 4 500 and 9 000 strokes.

For socket-outlets with shutters the procedure specified in Figure 24 shall be followed.

The mahufacturer shall be permitted-to indicate at which point 1, 2 or 3 of Figure 24|the test
programme shall begin. If the manufacturer indicates to start at point 2 or point 3, the test shall
be perfaqrmed on new specimens’/that have previously been subjected to the test of Clause 20
in the conditions required toxthe relevant starting points 2 or 3.

When tHe test is carried out by hand, the rate of strokes per minute and the period during which
the test|current is passed shall be as close as possible to the indicated values.

Socket-putlets>are tested using a test plug with brass pins having the dimensions$ of the
corresponding standard sheets. As far as the extremities of the sleeves are concerned, it is
sufficient\that their dimensions are within the tolerances given in the relevant standard| sheet.

The material of the brass pins of the test plug should contain at least 58 % copper and their
micro-composition should be homogeneous.

The ends of round pins shall be rounded.

Plugs are tested using a fixed socket-outlet complying with this document and having as near-
to-average characteristics as can be selected.

The specimens are tested with an alternating current as specified in Table 18, at rated voltage,
in a circuit with cos ¢ = 0,8 £ 0,05. The tolerance for the test voltage is *g %
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The plug is inserted and withdrawn from the socket-outlet 5 000 times (10 000 strokes) at a rate

of:

— 30 strokes per minute for accessories having a rated current up to and including 16 A and
a rated voltage up to and including 250 V;

— 15 strokes per minute for other accessories.

Table 18 — Relationship between rating of accessories, nominal cross-sectional areas of
test conductors and test currents for the tests of temperature rise (Clause 19) and
normal operation (Clause 21)

Rating of Rewirable fixed Rew:ra:)tI)le Non-rewirable portable N irable pl
acces . portable retoutiets on-rewirable plugs
FOTY ACTESSUTTES accessories
Nominal Nominal
Test current Test current s:t;?i?;-al Test current s:::?iisn-al Test qurrent
area area
A A mm?2 A mm? N\
Clause | Clause | Clause | Clause Clause | Clause Clause | Clause
19 21 19 21 19 21 19 21
- - - Tinsel 1 1
PIN - - > 0,5 2,5 2,5
130 V/250 v 0,75 4 2,5 0,75 4 2,5
1 4 2,5 1 4 2,5
- - - Tinsel 1 1
- - - 0,5 2,5 2,5
130 /50 v 9 6 8.4 6
1 0y75 9 6 0,75 9 6
1 9 6 1 9 6
0,75 10 10 0,5 2,5 2,5
1 12 10 0,75 10 10
1301\/0/ A50 v 16 10 14 10
1 1,5 16 10 1 12 10
1,5 14 10
13 A sdcket- 20 13 17 13 0,5 3,5 3 0,5 3,5 3
outlety and 0,75 7 6 0,75 7 6
fused |plug
system 1,00 11 10 1,00 11 10
250V 1,5 14 13 1,5 14 13
0,5 2,5 2,5
13 A 17 13 17 13 0,75 10 10 0,75 10 10
250lV 4 12 46 4 42 12
1,5 16 13 1,5 16 13
Tinsel 1 1
12 16 16 0,5 2,5 2,5
1,5 16 16 0,75 10 10
16 A
130 V/250 V 22 16 20 16 1 12 12
12 16 16
1,5 16 16
2,5 22 16
1 12 10 1 12 10
ey 16 10 14 10
1,5 16 10
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Rating of Rewirable fixed Rewirable Non-rewirable portable .
R portable Non-rewirable plugs
accessory accessories N socket-outlets
accessories
Nominal Nominal
Cross- Cross-
Test current Test current sectional Test current sectional Test current
area area
A A mm?2 A mm?2 A
Clause | Clause | Clause | Clause Clause | Clause Clause | Clause

19 21 19 21 19 21 19 21
1,5 16 16

41460AV 22 16 20 16 1,5 16 16
2,5 22 16
20 26 20 26 20 2.5 20 20 2.5 20 20
2,5 25 25 2,5 25 25
25 A 32 25 32 25 4 25 25 4 25 25

250V /440 V

6 31 25
32A 275 25 25
130 V/250 V 40 32 40 32 2,5 25 25 4 31 31
440|V 6 42 32

Tinsel cards and flexible cables having a nominal cross-sectional area of 0,5 mni? are allowed in lengths

only.

ipto2m

Plugs anld connectors incorporated in cord sets are tested as specified'in the respective relevant standard (this

document for plugs and the IEC 60320 series for connectors), each accessory being tested independently.

The test|currents for accessories having other rated currents\are determined by interpolation between|the next
lower ang the next higher standard ratings except for Clause 19 test currents for rewirable portable accessories,
which ar¢ obtained as follows:

— for/l <10 A, test current = 1,4 | ;

- forl

NOTE 1

NOTE 2

> 10 A, test current = 1,25 In.

2 m are not allowed for portable socket-outlets: AT

In the following country 1,25 mm? is\used: GB.

In the following countries, flexible cables having a cross-sectional area of 1 mm?2 and cable le

gth over

2  Flexi

le cables having a cross:sectional area of 1 mm? are allowed with a length up to 2 m only.
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YES

Clause 21 Normal operation

10 000 strokes

with shutter - with current
Gauges: Figure 7 20N - Figure 8 1N

- 101 -

Continue testing

YES Is it possible to continue NO
the test? 2
" 1@
On tested samples On new samples((see' 5.4)
To complete normal operation test 1(_) 000 strokes :
Clause 19 Temperature rise test without shutfers - With cu_rrent
at reduced current Clause 19 Temperature risef test
17.3 Electrical strength test at reduce_d current
at reduced voltage 17.3-Electrical strength tes
| at'reduced voltage
J
YES NO
A Y
On new samples (see 5.4) )
10 000 strokes Reject
with shutters - without current
Gauges: Figure 7 20N - Figure 8 1N
A YES Tests OK? NO @
On testeql samples Y
Clause 19 Temperature rise test On new samples (see 5.4)
at reduced current 10 000 strokes
17.3 Elg¢ctrical strengthtest MADE BY HAND
at reduced voltage with shutters - with current
Gauges: Figure 7 20N - Figure 8 1N
Clause 19 Temperature rise fest at
reduced current
17.3 Electrical strength tes
at reduced voltage
l
YES NO
Y

Reject

Figure 24 — Test procedures for normal operation for
socket-outlets with shutters (see Clause 21)

IEC
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For accessories having a rated current lower than or equal to 16 A, the test current is passed
during each insertion and withdrawal of the plug.

In all other cases, the test current is passed during alternate insertion and withdrawal, the other
insertion and withdrawal being made without current flowing.

The periods during which the test current is passed from insertion of the plug until subsequent
withdrawal are as follows:

— fora

— for

ccessories having a rated current < 16 A: 1,5 *3° s

ccessories h:u/ing arated current > 16 A:- 3 +3,5 S

No currd
The tes

In the ¢
and curl

During 1

After thd

- wea
— dete
— dam
— loos
- see(

The shi
temperg

The spe
being e
tempers
an elect
for acce
a rated

bnt is passed through the earthing circuit, if any.
is carried out with the connections indicated in Clause 20.

hse of multiple socket-outlets, the test is carried out on one sogcket-outlet of ea
fent rating.

he test, no sustained arcing shall occur.

b test, the specimens shall not show:

r impairing their further use,

rioration of enclosures, insulating linings @r barriers,

age to the entry holes for the pins that might impair proper working,
ening of electrical or mechanical ¢cofinections,

age of sealing compound.

tters of socket-outlets shall*be tested again according to 10.5 performed at
ture.

cimens shall then-ecamply with the applicable requirements of Clause 19, the tes
jual to the testccurrent required for the normal operation test of this Clause 21
ture rise shall follow the requirements as given in Clause 19, and they shall wj
ric strengthytest carried out according to 17.3, the test voltage being reduced wi
ssories (having a rated voltage exceeding 130 V and with 250 V for accessorie
yoltage-up to and including 130 V.

NOTE T

ich type

ambient

current
and the
ithstand
h 500 V
5 having

he\biimidity treatment, according to 16.3, is not repeated before the electric strength test of this (

lause 21.

The tests of 13.2 and 14.2 are carried out after the tests of this Clause 21.

22 Force necessary to withdraw the plug

22.1 General

The construction of accessories shall allow the easy insertion and withdrawal of the plug, and

prevent

the plug from working out of the socket-outlet in normal use.

For the purpose of this test, resilient earthing contacts, irrespective of the number, are
considered as one pole, and non-resilient earthing contacts, irrespective of the number, are
considered not to be a pole.

NOTE A

solid pin used for earthing is a non-resilient earthing contact.
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Interlocked accessories are tested in the unlocked position.
Compliance is checked as follows.

For socket-outlets, by:
— a test to ascertain that the maximum force necessary to withdraw the test plug from the
socket-outlet is not higher than the force specified in Table 19;

— a test to ascertain that the minimum force necessary to withdraw a single pin gauge from
the individual contact assembly is not lower than the force specified in Table 19;

— a test to ascertain that the maximum force to operate the shutters is not higher than the
force—specifredim22-=-

For plugs with resilient earthing contact assemblies, by:

— a te$t to ascertain that the maximum force necessary to withdraw a single~pin gauge from
the Individual resilient earthing contact assembly of the plug is not higher than the force
spedified in Table 19, and

— a te$t to ascertain that the minimum force necessary to withdraw(a single pin gauge from
the individual earthing contact assembly is not lower than the force specified in Table 19.

22.2 \Vrification of the maximum withdrawal force
22.2.1 | Test for socket-outlets

The sodket-outlet is fixed to the mounting plate A ofian apparatus as shown in Figurg 25, so
that the|axes of the socket-contacts are vertical and.the entry holes for the pins of the pjug face
downwadrds.
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Dimensions in millimetres
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Compongégnts
Mounfing plate
Specimen
Test plug
Clampg
Carriefr
Principal weight
Supplémentary weight

G Mmoo w>

NOTE Mounting plate A can alse\be used for the tests of 22.3, 12.3.10 and 13.1.

Figure 25 - Apparatus for verification of maximum withdrawal force

The test plugs have finely ground pins of hardened steel, having a surface roughness between

0,6 08
0,6 um #) anhd 0,8 um (#) over their active length and spaced at the nominal distarice, with
a tolerance’of + 0,05 mm.

The diameter, for round pins, and the distance between contact surfaces, for other types of
pins, shall have respectively the maximum specified dimensions in the corresponding standard

0
sheets, with a tolerance of _o mm.

NOTE 1 The maximum specified dimension is the nominal plus the maximum tolerance.

NOTE 2 The symbol means that the surface finish is made by machining and material removal.

The pins are wiped free from grease, before each test, using a cold chemical degreaser.

When using the liquid specified for the test, adequate precautions should be taken to prevent
inhalation of vapour.
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The test plug with the maximum size pins is inserted into and withdrawn from the socket-outlet
ten times. It is then inserted again, a carrier E for a principal mass F and a supplementary mass
G being attached to it by means of a suitable clamp D. The supplementary mass is such that it
exerts a force equal to one-tenth of the maximum withdrawal force shown in Table 19.

The principal mass, together with the supplementary mass, the clamp, the carrier and the plug
exert a force equal to the maximum withdrawal force shown in Table 19.

The principal mass is hung on the plug without jolting and the supplementary mass is, if
necessary, allowed to fall from a height of 50 mm onto the principal mass.

The plug_shall not remain in the socket-outlet

22.2.2 | Test for plugs with resilient earthing contact assemblies

The tes] pin gauge, illustrated in Figure 26, is applied to the resilient earthing contact agsembly,
while the plug is held vertically and the gauge is hanging downwards.

Rin

\'I)

The mass| should be equally positioned around, the centreline(s) of the pin.

IEC

NOTE Djimensions according to the relévant standard sheet.

Figure 26 — Gauge for the verification of minimum withdrawal force

The test pin gauge is ;made of hardened steel, having a surface roughness between 0,6 um

0,6 0,8
(i/) and 0,8 um (#) over its active length.

NOTE 1 |The symbol means that the surface finish is made by machining and material removal.

The diameter, for round pins, and the distance between contact surfaces, for other types of
pins, shall have respectively The maximum specitied dimensions in the corresponding standard

0
sheets, with a tolerance of _yo1 mm. The mass of the gauge shall be such that it exerts a force
equal to that specified in Table 19.

NOTE 2 The maximum specified dimension is the nominal plus the maximum tolerance.

The pin is wiped free from grease, before the test, using a cold chemical degreaser.

When using the liquid specified for the test, adequate precautions should be taken to prevent
inhalation of vapour.

The test pin with the maximum dimension(s) is inserted into and withdrawn from the earthing
contact ten times. It is then inserted again and shall not remain in the contact assembly.
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22.3 Verification of the minimum withdrawal force

The test pin gauge, illustrated in Figure 26, is applied to each individual contact with the socket-
outlet or the plug held in such way that the gauge is hanging downwards.

Shutters, if any, are rendered inoperative so as not to affect the test.

The test pin gauge is made of hardened steel, having a surface roughness between 0,6 um

0,6
(i/) an
NOTE 1

The dia

pins, shall have respectively the minimum specified dimensions, with a tolerange’of

and a lgngth sufficient to make adequate contact with the contact assembly. The ford
gauge shall be equal to that specified in Table 19.

If the sqcket-outlet is intended to accept plugs having pins with différent nominal dim¢

the sma

In this d
dimensi

NOTE 2

Y4
d 0,8 um (\/') over its active length.

The symbol means that the surface finish is made by machining and material removal.

meter, for round pins, and the distance between contact surfaces, for other

lest appropriate one shall be used.

ase, the rating of the accessory in Table 19 is the rating of the plug with the
bns for the pins.

The minimum specified dimension is the nominal minus‘the maximum tolerance.

types of
0

Lo,01 MM
e of the

bnsions,

smallest

The pinlis wiped free from grease, before each test,"using a cold chemical degreaser.

When uging the liquid specified for the test,;adequate precautions should be taken to|prevent
inhalatign of vapour.

The test pin gauge is inserted into the tontact assembly.

The tesl pin gauge is applied gently, and care is taken not to knock the assembly when dhecking
the mingmum withdrawal force.'The gauge shall not fall from the contact assembly withfn 30 s.
Tablle 19 — Maximum and minimum withdrawal force for plugs and socket-outjets

Withdrawal force
Number of the N
Ratings of the accessory poles of the . i i X .
accessory Multi-pin Single-pin Single-pin
gauge gauge gauge
maximum minimum maximum?
2 40 1,5 17
Up to and including 13 A 3 50
More than 3 70
2 50 2,0 25
Above 13 A up to and including 20 A 3 54
More than 3 70
2 80 3,0 27
Above 20 A up to and including 32 A 3 80
More than 3 100
a8 These withdrawal forces are only for testing the resilient earthing contact assembly of a plug.
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22.4 Force necessary to operate the shutter when inserting the plug

The socket-outlet is fixed to a mounting plate, so that the axes of the socket-contacts are

vertical

and the entry holes for the pins of the plug face upwards.

A test plug having the dimensions of the corresponding standard sheets according to the socket-
outlet under test shall be used.

The test arrangement shall be such that only the force to operate the shutter is measured.

For socket-outlets or plugs with earth contacts, it may be necessary to remove those contacts
if they can influence the test result. In that case, some additional samples may be required.

The test plug with a supplementary mass is oriented to align the axis of the test plug pins with
the axig of the socket contacts and allowed to enter the socket contact entry holes ynder its
own welght. To facilitate the opening of the shutter the plug may be moved from'side t¢ side in
any appropriate direction.

The test plug and the supplementary mass exert a force equal to 30 N:

The tesi plug line and neutral pins shall touch the respective socket-contacts within 5 §.

An elecirical indicator, with a voltage between 40 V and 50V included, is used to show| contact
with the|relevant part.

23 Flekxible cables and their connection

23.1 (General

Rewirahle plugs and rewirable portable-socket-outlets shall be provided with a cord anghorage
such that the conductors are relieved from strain, including twisting, where they are copnected
to the tgrminals and that their covering is protected from abrasion.

The shdath, if any, of the flexible cable shall be clamped within the cord anchorage.
Complignce is checked by inspection and by the test of 23.2.

Non-rewirable plugs-and non-rewirable portable socket-outlets shall be designed in sugh a way
that thel cablesis/maintained in position and the terminations are relieved from strfain and
twisting

The sheatttifany, of theflexibte tabtestratt-bemmaimtaimed-imsidethe—accessory:

Compliance is checked by the test of 23.2 and 23.4.

23.2 C

ord anchorage

The effectiveness of the retention of the cable by the cord anchorage is checked by the following
test by means of an apparatus as shown in Figure 27.

Non-rewirable accessories are tested as delivered; the test is carried out on new specimens.

Rewirable accessories are first tested with a cable having the smallest nominal cross-sectional
area, and then with a cable having the largest nominal cross-sectional area, as shown in
Table 20.
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Accessories designed exclusively for use with flat flexible cables are tested only with the types

of flat flexible cables specified.

Crank 7%
&

200

Dimensions in millimetres

Eccentric — |

95

30

A

% Specimen
f

Figure 27 — Apparatus for testing cord retention

IEC
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Table 20 — External dimensions of flexible cables to
be accommodated by cord anchorages

Types of Number of
Rating of accessor Number flexible cable conductors and Limits for external dimensions
9 y of poles P (cable nominal cross- for flexible cables
references) sectional area
mm?2 mm
Minimum Maximum
6 A up to and 60227 IEC 41 2x0,75 2,2x44 3,6x7,0
including 13 A. Up to and 2
including 250 V @ 60227 IEC 53 2 x 0,75 3,7 x 6,0 4,5 x 7,2
680227 IEC 52 2 x 075 32x52 38 % 6,3
. . 2
6 A up [to and including 60227 IEC 53 2 x 1 59 1.5
10 A.
Up to and including 250 V 3 60227 IEC 53 30,75 6,0 6
60227 IEC 53 3x1 6,3 §,0
13 A. 3 60227 IEC 52 3x0,75 6,0 1.6
Up to and including 250 V 60227 IEC 53 3x1,5 7C4 9.4
i 60227 IEC 42 2 x0,75 82% 5,2 3,8[x 6,3
For plugs 2
Above|13 A up to and 60227 IEC 53 2x1,5 6,8 4,6
incjuding 16 A. 60227 IEC 53 3x0,75 6,0 1.6
Up to anld including 250 V 3
60227 IEC 53 3x15 7,4 9.4
60227 IEC 53 2 x4 5,9 1.5
For portable socket-outlets 2
Above|13 A up to and 60227 IEC 53 2% 15 6,8 4,6
incjuding 16 A. 60227 IEC 53 3 x 1 6,3 4,0
Up to and including 250 V 3
60227 IEC 53 3x1,5 7,4 9.4
3 60227 IEC 53 3x1 6,3 4,0
60227 IEC.53 3x25 9,2 11,4
10 Ajand up to and 60227 IEC’53 4 x 1 7,1 9,0
incjuding 16 A. 4
Above 250 V 60227, 1EC 53 4 x25 10,1 12,5
5 60227 IEC 53 5x1 7,8 9.8
60227 IEC 53 5x25 11,2 1B,9
2 60227 IEC 53 2x25 8,4 1D,6
60245 IEC 66 2x4 9,7 12,1
3 60227 IEC 53 3x25 9,2 11,4
Above| 16 A up to and 60245 IEC 66 3x4 12,7 15,2
ingluding 25 A
Up to and including 440-V 4 60227 IEC 53 4 %25 10,1 12,5
60245 |IEC 66 4 x4 14,0 17,9
5 60227 IEC 53 5x25 11,2 1B,9
60245 |IEC 66 5x4 15,6 1P,9
5 60227 IEC 53 2x25 8,4 10,6
60245 IEC 66 2x6 13,1 16,8
3 60227 IEC 53 3x25 9,2 11,4
32 A 60245 IEC 66 3x6 141 18,0
Up to and including 440 V . 60227 IEC 53 4x25 10,1 12,5
60245 IEC 66 4x6 15,7 20,0
5 60227 IEC 53 5x25 11,2 13,9
60245 |IEC 66 5x6 17,5 22,2

a

b

Exclusively designed for two-conductor flat flexible cables.

Earthing contacts, irrespective of their number, are considered as one pole.
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Conductors or flexible cables of rewirable accessories are introduced into the terminals, the
terminal screws being tightened just sufficiently to prevent the position of the conductors from
easily changing.

The cord anchorage is used in the normal way, clamping screws, if any, being tightened with a
torque equal to two-thirds of that specified in Table 7.

After reassembly of the specimen, the component parts shall fit snugly and it shall not be
possible to push the flexible cable into the specimen to any appreciable extent.

The specimen is placed in the test apparatus so that the axis of the flexible cable is vertical
where it enters the specimen.

The flexible cable is then subjected 100 times to a pull of:

- 50N if the rated current is 2,5 A,

- 60N if the rated current is above 2,5 A, but not more than 20 A ahd the rated Yoltage
is up to and including 250 V,

- 80N if the rated current is above 2,5 A, but not more than20"A and the rated Yoltage
is above 250 V,

— 100 N  if the rated current greater than 20 A.

The pulls are applied each time for 1 s without jerks as far as possible. .

Care shall be taken to exert the same pull on-all parts (core, insulation and sheath) of the
flexible rable simultaneously.

Immediately afterwards, the flexible cable'is subjected for 1 min to a torque as spegified in
Table 2.

Table 21 - Torque test values for cord anchorages

Flexible cable
Rating of plig of (number of cores x nominal cross-sectional area in|mm?)
portable socket-outlet 2 (br more)

2x0,5 2x0,75 3x0,5 3x0,75 k1 (or

greater)

Up to and including 16 A and 250 V 0,170 Nm 0,15 Nm 0,175 Nm 0,25 Nm 0[25 Nm
Up to ang .ifcluding 16 A and above 250 V - - - - 0,35 Nm
Above 16 A for all voltages - - - - 0,425 Nm

Plugs provided with flat tinsel cords are not subjected to the torque test.

After the tests, the flexible cable shall not have been displaced by more than 2 mm. For
rewirable accessories, the end of the conductors shall not have moved noticeably in the
terminals; for non-rewirable accessories, there shall be no break in the electrical connections.

For measurements of the longitudinal displacement, a mark is made on the flexible cable at a
distance of approximately 20 mm from the end of the specimen or the flexible cable guard,
before it is subjected to the pull.

If, for non-rewirable accessories, there is no definitive end to the specimen or the flexible cable
guard, an additional mark is made on the body of the specimen.
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The displacement of the mark on the flexible cable in relation to the specimen or flexible cable
guard is measured while the flexible cable is subjected to the pull.

In addition, for rewirable accessories having a rated current up to and including 16 A, it shall
be checked by a manual test that they are suitable for fitting with the appropriate cable, as
shown in Table 22.

Table 22 — Maximum dimensions of flexible cables to
be accommodated in rewirable accessories

Types of flexible Number of Maximum
. Number conductors and . .
Rating of accessory PRI cable (cable L dimensions for
il i references) O e flexible [cables
sectional area
mm? mm
6 A up tq and including 13 A. 2 60245 IEC 53 2x0,75 7.4
Up to anfd including 250 V @ 2 60227 IEC 53 2x0,75 4,5 x|7,2
6 A up tq and including 10 A. 2 60245 IEC 53 21 8,
Above 10 A up to and including 13 A.
Up to anfd including 250 V 3 60245 IEC 53 3x1.5 1044
Above 18 A up to and including 16 A. 2 60245 IEC 53 2x15 9.¢
3 60245 1EC 53 3x25 12}4
10 A and up to and including 16 A.
Above 250 V 4 60245 IEC 53 4 %25 13)8
5 60245 IEC 53 5x25 15)3
a8 Exclysively designed for flat and circular two-¢onductor flexible cables.
b Eartfing contacts, irrespective of their nuniber, are considered as one pole.

23.3 Fjexible cable of non-rewirable accessories

Non-rewirable plugs andmon-rewirable portable socket-outlets shall be provided with g flexible
cable complying with IEC60227 (all parts), IEC 60245 (all parts), IEC 62821 or IEC 63010 (all
parts). [The nominal\cross-sectional areas of the conductors in relation to the rgating of
accessdries are given in the relevant columns of Table 18.

NOTE 1 |The pmominal cross-sectional areas of the conductors in relation to the rating of accessories fpr HL are
given in the relevant columns of Table 18 of Annex I.

NOTE 2 Tn the following countries, flexible cables having a cross-sectional area of 1 mm< are not allowed for
portable socket-outlet with 16 A: CN, DE.

Flexible cables shall have the same number of conductors as there are poles in the plug or
socket-outlet, earthing contacts, if any, being considered as one pole, irrespective of their
number. The conductor connected to the earthing contact shall be identified by the colour
combination green/yellow.

Compliance is checked by inspection, by measurement and by checking that the flexible cables
are in accordance with the relevant parts of either IEC 60227 series, IEC 60245 series,
IEC 62821 series or IEC 63010 series as applicable.

23.4 Protection of cable entrance in the accessories

Non-rewirable accessories shall be designed in such a way that the flexible cable is protected
against excessive bending where it enters the accessory.
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Guards provided for this purpose shall be of insulating material and shall be fixed in a reliable
manner.

Helical metal springs, whether bare or covered with insulating material, shall not be used as
flexible cable guards.

Compliance is checked by inspection and by a flexing test carried out by means of an apparatus
as shown in Figure 28.

The test is carried out on new specimens.

Th imaonia fivad in tho nonillaftin~ mnpahar Afthn annarafiioc on that s hapn it jc nf fhn dd/
e spegimenistixedto-the-osecillating-memberofthe-apparatus-so-that—whentis-atthe middle

of its trgvel, the axis of the flexible cable, where it enters the specimen, is vertical dnd passes
through|the axis of oscillation.

Specime¢ns with flat cords are mounted so that the major axis of the section-is parallel to the
axis of gscillation.
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Dimensions in millimetres

Device for fixing the
sample

2300

! IEC

An adjusiment of the different supports for the accessories by means of a threaded spindle shall be| provided
according| to\the explanation in 23.4.

Figure 28 — Apparatus for flexing test

The accessory is, by variation of the distance between the fixing part of the oscillating member
and the axis of oscillation, positioned so that the flexible cable makes the minimum lateral
movement when the oscillating member of the test apparatus is moved over its full travel.

In order to have the possibility of easily finding by experiment the mounting position with a
minimum lateral movement of the flexible cable during the test, the flexing apparatus should be
built in such a way that the different supports for the accessories mounted on the oscillating
member can be readily adjusted.

It is recommended to have a device (for example, a slot or a pin) to see whether the flexible
cable makes the minimum lateral movement.
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The flexible cable is loaded with a mass such that the force applied is:

— 20 N for accessories with flexible cables having a nominal cross-sectional area exceeding

0,75

mm?2;

— 10 N for other accessories.

A current equal to the rated current of the accessory or the following current, whichever is the
lower, is passed through the conductors:

— 16 A for accessories with flexible cables having a nominal cross-sectional area larger than

0,75

mmZ;

— 10 A for accessories with flexible cables having a nominal cross-sectional area of 0,75 mm?2;

- 2,5
0,79

The voll

The osga
the num

NOTE 1

Specimq
after 5
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— no if
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A\ for accessories with flexible cables having a nominal cross-sectional area )l
2
mm¢<,

age between the conductors is equal to the rated voltage of the specimen.

illating member is moved through an angle of 90° (45° on either’side of the
ber of flexings being 10 000 and the rate of flexing 60/min.

A flexing is one movement, either backwards or forwards.

bns with circular section flexible cables are turned throtigh 90° in the oscillating
00 flexings; specimens with flat flexible cables aré only bent in a direction perpe
ane containing the axes of the conductors.

he flexing test, there shall be:

terruption of the current,
hort circuit between conductors.

A short-circuit between the conducters’ of the flexible cable is considered to occur if the curren
al to twice the test current of the accessory.

b test, the guard, if any,_shall not have separated from the body and the insu
ble cable shall showwno sign of abrasion or wear; broken strands of the conduct
b pierced the insulation so far as to become accessible.

chanical strength

eneral

Access(

bSs than

ertical),

member
ndicular

attains a

ation of
brs shall

ri€s; surface mounting boxes, screwed cable glands and shrouds shall have a

dequate

mechanical strength so as o withstand the stresses imposed during installation and use.

Compliance is checked by the appropriate tests as follows:

— fora

Il kinds of fixed socket-outlets 24.2;

— for fixed socket-outlets with a main part intended to be 24.4;
mounted directly on a surface

— for portable single socket-outlets:

 with enclosures, covers or bodies other than of 24.3;

e

lastomeric or thermoplastic material

* with enclosures, covers or bodies of elastomeric or 24.3, 24.5 and 24.6;
thermoplastic material
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ortable multiple socket-outlets:

* with enclosures, covers or bodies other than of 24.2 and 24.10;
elastomeric or thermoplastic material

* with enclosures, covers or bodies of elastomeric or 24.2, 24.5 and 24.10;
thermoplastic material

- forp

lugs:

* with enclosures, covers or bodies other than of 24.3 and 24.11;
elastomeric or thermoplastic material

* with enclosures, covers or bodies of elastomeric or 24.3, 24.5, 24.6 and 24.
thermoplastic material

11;

— for 4
codd

- forp
— fors
— for s
- forp
— fors

24.2

1l

The spq
apparat

The spe
175 mm
mountin|

The mo
by meal

The des

— the 4§
thro

— the

crewed cable glands of accessories having an IP 24.7;
higher than IP20
lug pins provided with insulating sleeves 24.8;
huttered socket-outlets 24.9;
urface-type mounting boxes 24.2;
ortable socket-outlets having means for suspension 24.12.124.12.2 and 24
hroud of portable socket-outlets 24.,18.
hpact test with pendulum hammer

bcimens are checked by applying blows bysmeans of the pendulum hamn
IS as described in IEC 60068-2-75 (test EHAY), with an equivalent mass of 250

cimens are mounted on a sheet of plywood, 8 mm nominal thickness and appro
square, secured at its top and botftom edges to a rigid bracket which is pa
g support.

inting support shall have a-mass of (10 £ 1) kg and shall be mounted on a rig
s of pivots. The frame js*fixed to a solid wall.

ign of the mounting-is such that:

pecimen can be)placed in such a way that the point of impact lies in the vertic
igh the axissof-the pivot,

specimefcan be moved horizontally and turned about an axis perpendiculg

— the

surf;ce of<the plywood,

lywood can be turned 60°, in both directions about a vertical axis.

12.3.

ner test
g.

Kimately
't of the

d frame

al plane

r to the

Surface type socket-outlets and surface-mounting boxes are mounted on the plywood as in
normal use.

Inlet openings which are not provided with knock-outs, are left open; if they are provided with

knock-o

uts, one of them is opened.

Flush-type socket-outlets are mounted in a recess provided in a block of hornbeam or material
having similar mechanical characteristics, which is fixed to a sheet of plywood, and not in its
relevant mounting box.

If wood is used for the block, the direction of the wood fibres shall be perpendicular to the
direction of impact.
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Flush-type screw fixing socket-outlets shall be fixed by means of screws to lugs recessed in the
hornbeam block. Flush-type claw fixing socket-outlets shall be fixed to the block by means of
the claws.

Before applying the blows, fixing screws of main parts and covers are tightened with a torque
equal to two-thirds of that specified in Table 7.

The specimens are mounted so that the point of impact lies in a vertical plane through the axis
of the pivot.

The striking element is allowed to fall from a height specified in Table 23.

Table 23 — Height of fall for impact tests

Height of fall Parts of enclosures to be subjected to the impact 2
mm Accessories having an IP code IPX0 | Accessories having an P code higher than
or maximum IPX2 for fixed socket- IPX0 or higher than 1PX2 for fixed g§ocket-
outlets outlets
80 A and B -
120 C A and B
160 D Cc
200 - D

arts on the front surface, including the parts which are re€tessed.

arts which project more than 15 mm and not moresthan 25 mm from the mounting surface (dista

F

F

mounting as in normal use, with the exception of the above parts A.

F

the wall) after mounting as in normal use, with the”exception of the above parts A.

gds in normal use, with the exception of thelabove parts A.

arts which do not project more than 15 mm from thesxmounting surface (distance from the wall) after

Rarts which project more than 25 mm from'‘the mounting surface (distance from the wall) after mounting

ce from

The impact energy determined by the part of the specimen which projects most f
mountinlg surface is applied on all parts of the specimen, with the exception of those §
in A of Table 23.

The height of fall is the“vertical distance between the position of a checking point, W
pendulum is released, and the position of that point at the moment of impact. The g
point is| marked—en the surface of the striking element where the line through the
intersecftion of\the axes of the steel tube of the pendulum and the striking 4
perpendicularyto the plane through both axes, meets the surface.

rom the
pecified

hen the
hecking
point of
blement,

The specimens are subjected to blows, which are evenly distributed. The blows are not applied
to knock-outs.

The following blows are applied:

— for parts specified in A (see Table 23), five blows (see Figure 29 a) and Figure 29 b)):

one blow to the centre,

one blow on each of the two most unfavourable points between the centre and the edges,

after the specimen has been moved horizontally,

one blow on similar points, after the specimen has been turned 90° about
perpendicular to the plywood;

its axis
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— for parts specified in B (as far as applicable), C and D (see Table 23), four blows:

e one blow is applied on one of the sides of the specimen where the blow can be applied,
after the plywood sheet has been turned 60° about a vertical axis (see Figure 29 c));

e one blow on the opposite side of the specimen where blows can be applied, after the
plywood sheet has been turned 60° about a vertical axis, in the opposite direction (see
Figure 29 c)).

After the specimen has been turned 90° about its axis perpendicular to the plywood sheet:

— one blow is applied on one of the sides of the specimen where the blow can be applied,
after the plywood sheet has been turned 60° about a vertical axis (see Figure 29 d));

— one blow—onthe—opposite—side—of the—specimen—where—blows—ecanbe—appled—3gfter the
plywlood sheet has been turned 60° about a vertical axis in the opposite diréction (see
Figure 29 d)).
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Sheet of plywood Sheet of plywood
| /
i) il i) i}
P\ ‘ o} Z Q ZS
| . |
i .
» | ‘
/. i
/ | / |
Specimen ‘ Pivot Specimen ‘ Pivot
IEC
a) b)
Sheet of plywood ywood
Specimen
©
g N
IEC
c) d)
Application of the blows
Sketch Total number of blows Points of application Parts to be tested
One at the centre
Figure 29 a) 3 One between O and P 2 A
One-betweerO-and-Q-2

) One between O and R 2
Figure 29 b) 2 A
One between O and S @

. One on the surface T 2
Figure 29 c) 2 B, Cand D
One on the surface U @

) One on the surface V @
Figure 29 d) 2 B, Cand D
One on the surface Z 2

2@ The blow is applied to the most unfavourable point.

Figure 29 — Sketches showing the application of the blows according to Table 23

If inlet openings are provided, the specimen is mounted in such a way that the two lines of
blows are, as closely as possible, equidistant from these openings.
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Cover-plates and other covers of multiple socket-outlets are treated as though they were the
corresponding number of separate covers, but only one blow is applied to any one point.

For socket-outlets having an IP code higher than IPX0, the test is made with the lids, if any,
closed and, in addition the appropriate number of blows is applied to those parts which are
exposed when the lids are open.

After the tests, specimens shall show no damage impairing their further use, in particular, live
parts shall not become accessible as defined in 10.2 and they shall not be damaged in a such
way as to impair the creepage distances and clearances as specified in Clause 27. In case of
doubt the specimens shall be verified and comply with the requirements of 9.1, 10.2, 10.5 and
of Clause 27.

After th¢ test on a lens (window for pilot lights) the lens may be cracked and/or dislodged, but
it shall not be possible to touch live parts with

— the tst probe B of IEC 61032 under the conditions stated in 10.2;
— the fest probe 11 of IEC 61032 under the conditions stated in 10.2, butywith a force |of 10 N;

— the Bteel wire of Figure 8, applied with a force of 1 N, for accessories with increased
protection.

In case |of doubt, it is verified that it is possible to remove and\replace external parts [such as
boxes, enclosures, covers and cover-plates, without thesedparts or their insulating lining being
broken.

If a covpr-plate backed by an inner cover is broken,ythe test is repeated on the inngr cover,
which shall remain unbroken.

NOTE Damage to the finish, small dents which do natireduce creepage distances or clearances below|the value
specified |[n 27.1 and small chips which do not adversely affect the protection against electric shock or the protection
against the harmful ingress of water are neglected-

Cracks pot visible with normal or corrected vision, without additional magnification, and|surface
cracks in fibre-reinforced mouldings’ and the like are ignored.

Cracks pr holes in the outek.surface of any part of the accessory are ignored if the adcessory
complies with this docunient even if this part is omitted. If a decorative cover is backgd by an
inner cqver, fracture of the decorative cover is ignored if the inner cover withstands |the test
after removal of the. decorative cover.

24.3 Tumble‘barrel test

RewiraBle{poftable accessories are fitted with the flexible cable specified in 23.2 haying the
smallestneminal cross-sectional area specified in Table 4 and a free length of approkimately

100 mm measured from the outer end of the guard.

Terminal screws and assembly screws are tightened with a torque equal to two-thirds of that
specified in Table 7.

Non-rewirable portable accessories are tested as delivered, the flexible cable being cut so that
a free length of about 100 mm projects from the accessory.

The specimens are individually subjected to the test Ec: Rough handling shocks, primarily for
equipment-type specimens, procedure 2 of IEC 60068-2-31, the number of falls being:
— 1000 if the mass of the specimen without flexible cable does not exceed 100 g,

— 500 if the mass of the specimen without flexible cable exceeds 100 g, but does not exceed
200 g, and
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— 100 if the mass of the specimen without flexible cable exceeds 200 g.

The barrel is turned at a rate of five revolutions per minute, 10 falls per minute thus taking

place.

After the test, the specimens shall comply with the following criteria:

— no part shall have become detached or loosened, partial detachment of a part may be
accepted provided that the protection against electric shock is not affected and that it does
not impair the safety of the accessory;

— the pins shall not have become so deformed that the plug cannot be introduced into a socket-
outlet complying with the relevant standard sheet and also so that the pins fail to comply

with

— the pins shall not turn when a torque of 0,4 Nm is applied, first in one directioh f
and tthen in the opposite direction for 1 min.

The shy
temperdg

NOTE Dpring the examination after the test, special attention is paid to the connection of the flexible caj

Small p
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surface

n parts of surface type socket-outlets are first fixed to a cylinder of rigid steq

D mm. The axes of the holes @re in a plane perpendicular to the axis of the cylin
to the radius through the:centre of the distance between the holes.
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24.5 Impact test at low temperature

The specimens are subjected to an impact test by means of an apparatus as shown in Figure 30.

The apparatus, positioned on a pad of sponge rubber 40 mm thick, is placed together with the
specimens in a freezer at a temperature of (-15 £ 2) °C, for at least 16 h.

At the end of this period, the following test is carried out inside the freezer: each specimen, in
turn, is placed in the normal position of use as shown in Figure 30, and a weight is allowed to
fall from a height of 100 mm. The mass of the falling weight is (1 000 £ 2) g.
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Dimensions in millimetres

| |
|
|

o Q1
Falling weight i ‘
1000+2g

| |
. 220, N
f i
| |
|

100

A

Sample .}

Steel intermediate o
piece 100 g <e_*% &>

| Steel support ‘ (
| 10 il1 Kg | | Y

T T T T

40

Slightly rounded edges

IEC
Figure 30 — Apparatus foriimpact test at low temperature of 24.5

After th¢ tests, specimens shall show no damage impairing their further use, in particdlar, live
parts shall not become accessibleas defined in 10.2 and they shall not be damaged iy a such
way as fo impair the creepage distances and clearances as specified in Clause 27. In|case of
doubt the specimens shall-be verified and comply with the requirements of 9.1, 10.2, 10.5 and
of Clauge 27.

24.6 Clompression:test

The spdcimens.are subjected to a compression test as shown in Figure 6, the tempefnature of
the pregsuré plate, of the base and of the specimens being (23 + 2) °C and the force|applied
being 300N«

The specimens are first placed in position a), as shown in Figure 6, and the force is applied for
1 min. They are then placed in position b), as shown in Figure 6, and again subjected to the
force for 1 min.

The specimens are removed from the test apparatus and are left to recover for 15 min. After
this period specimens shall show no damage impairing their further use, in particular, live parts
shall not become accessible as defined in 10.2 and they shall not be damaged in a such way
as to impair the creepage distances and clearances as specified in Clause 27. In case of doubt
the specimens shall be verified and comply with the requirements of 9.1, 10.2, 10.5 and of
Clause 27.

24.7 Torque test for cable glands

Screwed cable glands are fitted with a cylindrical metal rod having a diameter, in millimetres,
equal to the nearest whole number below the internal diameter, in millimetres, of the packing.
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The cable glands are then tightened by means of a suitable spanner; the torque shown in
Table 24 being applied for 1 min.

Table 24 — Torque test values for cable glands

Diameter of test rod Torque
mm Nm
Metal cable glands Cable glands of moulded
material
Up to and including 14 6,25 3,75
Above 14, up to and including 20 7,5 5,0
Above 20 10,0 7,5

After the test the screwed cable glands shall be visually inspected and shall not-be damaged in
such a way that the IP rating is not maintained. In case of doubt the relevant IP test [shall be
performgd.

24.8 Albrasion test on insulating sleeves of plug pins

Plug pins provided with insulating sleeves are subjected to the. following test by meahs of an
apparatys as shown in Figure 31.

Dimensions in npillimetres

Weight
‘ Beam
Clamp ' / Pivot
Specimen ” |
i i, ;-

Steel wire

S
- —

rﬁ]ﬂA/Weight
|
Carrier il

Beam

?‘f "~ Steel wire
Plug in

>
6

!l - |l
- -

Enlarged part of section A—A showing steel wire
IEC

Figure 31 — Apparatus for abrasion test on insulating sleeves of plug pins

The test apparatus comprises a horizontally disposed beam, which is pivoted about its centre
point. A short length of steel wire, 1 mm in diameter and bent into a U-shape, the base of the
U being straight, is rigidly attached, at both ends, to one end of the beam, so that the straight
part projects below the beam and is parallel to the axis of the beam pivot.

The plug is held by a suitable clamp in such a position that the straight part of the steel wire
rests on the plug pin, perpendicular to it. The pin slopes downwards at an angle of 10° to the
horizontal.

The beam is loaded so that the wire exerts a force of 4 N on the pin.
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The plug is moved backwards and forwards in a horizontal direction in the plane of the axis of
the beam, so that the wire rubs along the pin. The length of the pin thus abraded is
approximately 9 mm, of which approximately 7 mm is over the insulating sleeve. The number
of movements is 20 000 (10 000 in each direction) and the rate of operation is 30 movements
per minute.

The test is made on one pin of each specimen.

After the test, the pins shall show no damage which may affect safety or impair the further use
of the plug, in particular, the insulating sleeve shall not have punctured or rucked up.

24.9 Mechanical test on shutters

Shuttered socket-outlets shall have the shutter so designed that it withstands the‘meg¢hanical
force which may be expected in normal use, for example when a pin of a plug is,'inadvertently
forced dgainst the shutter of a socket-outlet entry hole.

Complignce is checked by the following tests, which are carried out on_S§pecimens which have
been submitted to the test according to Clause 21, both with and withoutprevious treafment as
in 16.1.

One pin| from a plug of the same system is applied for 1 min_with a force of 40 N agqinst the
shutter pf an entry hole in a direction perpendicular to the front surface of the socket-dutlet.

For shutters provided as the only means to prevent single pole insertion, the force shalllbe 75 N
instead |of 40 N.

Where the socket-outlet is designed to accept.plugs of different types, the test is cafried out
with a pjn from a plug with the largest size pin.

The pin|shall not come into contact withylive parts.

An elecitrical indicator with a voltage not less than 40 V and not more than 50 V is used|to show
contact \with the relevant part.

After the test, the specimens shall show no damage impairing their future use.

A plug qomplying with corresponding standard sheet is inserted and withdrawn 5 times|and the
shutterg shall operate as intended.

Small dents\on the surface which do not adversely affect further use of the socket-ouitlet are
ignored

24.10 Test for multiple portable socket-outlets

Rewirable multiple portable socket-outlets are fitted with the lightest type of flexible cable of
the smallest nominal cross-sectional area specified in Table 4.

The free end of the flexible cable is fixed to a wall at a height of 750 mm above the floor, as
shown in Figure 32.
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The shytters of socket-outlets shall be tested again according to 10.5 performed at
tempergture. Small chips and.dents which do not adversely affect the protection against

shock o

IEC

Figure 32 — Arrangement for mechanical strength test
on multiple portable socket-outlets

cimen is held so that the flexible cable is horizontal and then it'is allowed to fa
b floor, eight times, the flexible cable being rotated through-45° at its fixing af

b test, no part shall have become detached or leosened; partial detachment ¢
accepted provided that the protection against €Jectric shock is not affected an
t impair the safety of the accessory. Specimens shall show no damage impair
Use; in particular, live parts shall not become accessible as defined in 10.2 §

hents of 9.1, 10.2, 10.5 and of Clause*27.

ries having an IP code higher(than IPX0 shall be submitted again to the reley
ffied in 16.2.

I the protection against the harmful effects due to ingress of water are ignored
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plug as

shown asan exampie In Figure so.
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Dimensions in millimetres

=A

Steel plate

&

T-— C—— 1
<

IEC

Key
P Appligd pull

Figure 33 — Example of test arrangement to verify the retention
of.\pins in the body of the plug

The distances between the.centres of the holes (for example, d, and d,) shall be the $ame as

the distances between the/centres of the circle circumscribed around the cross-sectiohal area
of each|pin in the standard sheet of the plug.

Each haole shall have a diameter equal to that of the circle circumscribed around the cross-
sectiongl areaof the pin plus (6 £ 0,5) mm.

The plugs paositioned on the steel plate in such a way that the centres of tha circles
circumscribing the pins coincide with the centres of the holes.

A pull P equal to the maximum withdrawal force as given in Table 19, is applied, without jerks,
for 1 min on each pin in turn, in the direction of the longitudinal axis of the pin.

The pull is applied within a heating cabinet at a temperature of (70 = 2) °C, 1 h after the plug
has been placed in the heating cabinet.

After the test, the plug is allowed to cool down to ambient temperature and it shall be verified
that no pin has been displaced in the body of the plug by more than 1 mm.
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24.12 Mechanical test for means for suspension of portable socket-outlets

24.12.1 Barriers, between the space intended for the suspension means fixed to the mounting
surface and the live parts, likely to be subjected to mechanical strain when the portable socket-
outlet is suspended on a mounting surface, are tested as follows.

A cylindrical steel rod, having a diameter of 3 mm and a hemispherical end with a radius of
1,6 mm, is pushed perpendicular to the supporting mounting surface, in the most unfavourable
position, for 10 s against the barrier, the force being equal to 1,5 times the maximum plug
withdrawal force (as specified in Table 19).

The rod shall not pierce the barrier.

24.12.2| The portable socket-outlet, fitted with an appropriate flexible cable, is suspehded on
the moynting surface as in normal use, by means of a cylindrical steel rod having the same
dimensipns as the rod described in 24.12.1, and a length sufficient to touch_the regr of the
barrier.

A pull equal to the force specified in 23.2 for checking the flexible cable)anchorage is japplied,
in the most unfavourable position, to the flexible cable for 10 s.

During the test, the portable socket-outlet means for suspension on a mounting surface shall
not breagk in a way which allows live parts to become ¢saccessible to the test prope B of
IEC 61032.

24.12.3| The portable socket-outlet is suspended onythe mounting surface as in normal use,
using alound head screw with shank diameter of-3 mm, and is subjected to a pull test|with the
maximum withdrawal force specified, for the corresponding plug, in Table 19, applied| without
jerks.

The pull force is applied for 10 s perpendicular to the engagement face of the sockgt-outlet
giving the greatest strain on the suspension means.

During the test, the portable socket-outlet means for suspension on a wall shall not break in a
way which allows live parts o' become accessible to the test probe B of IEC 61032.

Where more than one(means of suspension exist, the tests of 24.12.1, 24.12.2 and|24.12.3
shall be|carried out on each means of suspension.

24.13 Tests on'covers, cover-plates or parts of them according to 13.7.3 a)

24.13.1| When checking the forces necessary to retain or remove covers, cover-plates|or parts
of them) thé accessories are mounted as for normal use

Flush-type socket-outlets are fixed in appropriate mounting boxes, which are installed as for
normal use so that the rims of the boxes are flush with the walls and covers or cover-plates, or
parts of them, are fitted.

Plugs and portable socket-outlets are fixed in a suitable manner so that the force can be applied
to the cover, cover-plates or parts of them.

If the covers or cover-plates, or parts of them, are provided with locking means which can be
operated without the aid of a tool, these means are unlocked.

For fixed socket-outlets, compliance is checked according to 24.13.2 and 24.13.3.

For plugs and portable socket-outlets compliance is checked according to 24.13.4.
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Verification of the retention of covers or cover-plates is carried out as follows.

Forces are gradually applied perpendicular to the mounting surface, in such a way that the
resulting force acting on the centre of the covers, cover-plates, or parts of them is, respectively:

— 40 N, for covers, cover-plates or parts of them complying with the tests of 24.16 and 24.17,

or

— 80 N, for other covers, cover-plates or parts of them.

The force is applied for 1 min. The covers or cover-plates shall not come off.

The test is then repeated on new specimens, the cover or cover-plate being fitted on the wall

after a 4
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heet of hard material, (1 £ 0,1) mm thick, has been fitted around the supportin
n in Figure 34.

he sheet of hard material is used to simulate wallpaper and can consist of a number of\pieces.

b test, the specimens shall show no damage impairing their future use.
Verification of the removal of covers or cover-plates is carried out as follows.
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Dimensions in millimetres
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Figure 34 — Arrangement for test,on.covers or cover-plates
b test, the specimens shall show no damage impairing their future use.

For plugs and portable socket-ottlets, a force is gradually applied until

the accessory are fixed.
shall be carried out in'the most unfavourable conditions.
he test the covers,\cover-plates or parts of them shall not come off.

is then repeated with a force of 120 N.

ewirable_plugs and rewirable portable socket-outlets, the cover, the cover-plate
em may come off during the test but the specimen shall show no damage i
erluse.

80N is

i/ and maintained for 1 min, to~covers, cover-plates or parts of them while the other

or parts
npairing

b) For

on-rewirapie, non-rmourgeda-on accessories, auring trre test, the cover, 1rne cov

er-plate

or parts of them may come off but the accessories shall be permanently useless (see 14.1).

24.14 Tests on covers, cover-plates or parts of them according to 13.7.3 b)

The test is carried out as described in 24.13, but applying the following forces for the purposes
of 24.13.2:

— 10 N, for covers or cover-plates complying with the tests of 24.16 and 24.17;

— 20 N, for other covers or cover-plates.

24.15 Tests on covers, cover-plates or parts of them according to 13.7.3 ¢)

The test is carried out as described in 24.13, but applying the force of 10 N for all covers or
cover-plates for the purposes of 24.13.2.
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24.16 Verification of the outline of covers fixed without screws on a mounting surface
or supporting surface

The gauge shown in Figure 35 is pushed toward each side of each cover or cover-plate which
is fixed without screws on a mounting or supporting surface, as shown in Figure 36. 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.

Dimensions in millimetres

SA
o
F
vy
]
=30 -
S
=]
A o
Face A o ©
N i
A
S
S
+
~
Y |
N
101
B = Face B IgC

Figure 35 — Gauge (thickness about 2 mm) for the verification
of the outline of.covers or cover-plates
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Dimensions in millimetres
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.

— Socket-outlet

Mounti rf;
| ,— Mounting surfage
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A

—— Socket-outlet

* Spacing piece

I

<«—— Mounting surface

Socket-outlet

IEC

*

Spacing piece having the same thickness as that of the supporting part.

Figure 36 — Examples of application of the gauge of Figure 35 on covers fixed without
screws on a mounting surface or supporting surface

In the case of a cover or cover-plate fixed without screws to another cover or cover-plate, or to
a mounting box having the same outline dimensions, face B of the gauge shall be placed at the
same level as the junction; the outline of the cover or cover-plate shall not exceed the outline
of the supporting surface.
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The distances between 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 24.17) when measurements are repeated, starting from point X in the direction of the
arrow Y (see Figure 37).

Dimensions in millimetres
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©
) Y P e
X X A
o) Y f)

IEC

Cases a) and b) do not comply.

Cases c), d), e) and f) comply (compliance shall, however, also be checked with the requirements of 24.17, using
the gauge shown in Figure 38).

Figure 37 — Examples of application of the gauge of Figure 35 in accordance with the
requirements of 24.16
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24.17 Verification of grooves, holes and reverse tapers

A gauge according to Figure 38, applied with a force of 1 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 perpendicular to the part under test, as shown
in Figure 39.

Verification as to whether, according to Figure 38, 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

225 0

Test rod (metal)

=100

A
Y

Right-angled/sharp edges
IEC

Figure 38 — Gauge for verification of grooves, holes and reverse tapers

Socket outlet

Mounting surface

=

IEC
Figure 39 — Sketch showing the direction of application of the gauge of Figure 38

24.18 Compression test on shrouds of portable socket-outlets

The shrouds of portable socket-outlets are subjected to a compression test at an ambient
temperature of (25 + 5) °C in an apparatus similar to that shown in Figure 41.

The apparatus comprises two steel jaws, having a cylindrical face of 26 mm radius, a width of
15 mm and a length of 50 mm. The length of 50 mm can be increased, depending on the size
of the accessory to be tested.

The corners are rounded with a radius of 2,5 mm.
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The specimens are clamped in such a way that the front face of the jaws coincides with the
front face of the shroud.

The force applied through the jaws is (20 £ 2) N.

After 1 min, and while the shrouds are still under pressure, the dimensions shall comply with
the appropriate standard sheet.

The test is repeated with the specimen rotated 90°.

25 Resistance to heat

251 @

Accessq

Complid

eneral

ries and surface-type mounting boxes shall be resistant to heat.

nce is checked by the relevant tests according to Table 25.

Table 25 — Resistance to heat of different types or parts of accessories

Test Test Test Test
Specimen according | according | according |[according
to, 25.2 to 25.3 to 25.4 to 25.5
A | Surface-mounting boxes, separable covers, separable
cover-plates and separable frames with the exception of
parf{s of the front surface zone of thermoplastic material ‘6f - - X -
2 mm width surrounding the phase and neutral pin entfy.
hol¢s
B Portable accessories with the exception of the parts X X X X
covered by A
C | Porfable accessories made of natural or synthetic rubber or
a mixture of both or PVC with the exceptien of parts X X - X
covered by A
D Fixed socket-outlets with the exception of the parts covered
X X X -
by A
E Fixed socket-outlets made, 6f natural or synthetic rubber or X X ~ ~
a mijixture of both with the_exception of parts covered by A
X: test applicable
-: test ngt applicable
Parts infended for decorative purposes, such as certain lids, are not submitted to any pf these
tests.
25.2 Basic heating test

The specimens are kept for 1 h in a heating cabinet at a temperature of (100 = 2) °C.

During the test, they shall not undergo any change impairing their further use and sealing
compound, if any, shall not flow to such an extent that live parts are exposed.

After the test, the specimens are then allowed to cool down to approximately room temperature.
There shall be no access to live parts which are normally not accessible when the specimens
are mounted as in normal use, even if the probe B of IEC 61032 is applied with a force not
exceeding 5 N.

After the test, markings shall still be legible.
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After the tests, specimens shall show no damage impairing their further use; in particular, live
parts shall not become accessible as defined in 10.2 and they shall not be damaged in a such
way as to impair the creepage distances and clearances as specified in Clause 27. In case of
doubt the specimens shall be verified and comply with the requirements of 9.1, 10.2, 10.5 and
of Clause 27. Discoloration, blisters or slight displacement of the sealing compound is
disregarded.

25.3 Ball-pressure test at 125 °C

Parts of insulating material necessary to retain current-carrying parts and parts of the earthing
circuit in position, as well as parts of the front surface zone of thermoplastic material, 2 mm
wide, surrounding the phase and neutral pin entry holes of socket-outlets, shall be subjected to
a ball-pressuretest-bymeans—oftheapparatus—showninFigure40 exceptthatthe—iasulating

parts ngcessary to retain the earthing terminals in position in a box shall be tested as|specified
in 25.4.

Dimensions in npillimetres

Spherical Specimen
R=2,5+0,1

Figure 40 — Ball pressure test apparatus

If it is njot possible to carry out the test-with material from an actual sample due to bhending,
size, protruding parts or such like, an appropriately aged sample of the same material pfoduced
by the same process with equivalent.processing parameters can be used.

When itlis not possible to carry-out the test on the specimens, a new set of aged spgecimens
can be used. The test shall\be carried out on a cut piece at least 2 mm thick or if thjs is not
possiblg, no more than four layers, each cut from the same specimen, may be used, In which
case the total thickness of the layers shall be not less than 2,5 mm.

The parnt 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 the hemispherical
tip of the Test equipment Is pressed against the surface with a force or 20 N.

The test load and the supporting means shall be placed within the heating cabinet for a sufficient
time to ensure that they have attained the stabilized testing temperature before the test
commences.

The test is carried out in a heating cabinet at a temperature of (125 + 2) °C.

After 1 h the ball shall be removed from the specimen. The specimen is then immersed within
10 s, in cold water for cooling down to approximately room temperature.

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.
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25.4 Ball-pressure test at 70 °C or higher

Parts of insulating material not necessary to retain current-carrying parts and parts of the
earthing circuit in position, even though they are in contact with them, are subjected to a ball-
pressure test in accordance with 25.3, but the test is made at a temperature of (70 £ 2) °C, or
(40 £ 2) °C plus the highest temperature rise determined for the relevant part during the test of
Clause 19, whichever is the higher.

25.5 Compression test

The specimens are subjected to a compression test by means of an apparatus as shown in
Figure 41, the test being made in a heating cabinet at a temperature of (80 = 2) °C.

Dimensions.in npillimetres

Guides

= . /Moving jaw
Nt

R=25 Specimen

‘I

|

C .i ' '
‘L’i 17T ——<Fixed jaw
L |._,_'/
I

=50

IEC

Figure 41 — Apparatus for compression test for the verification
of resistance to heat specification of 25.5

The apparatus comprises two steel jaws, having a cylindrical face of 26 mm radius, a width of
15 mm and a length of 50 mm. The length of 50 mm can be increased, depending on the size
of the accessory to be tested.

The corners are rounded with a radius of 2,5 mm.

The specimen is clamped between the jaws in such a way that these press against it in the area
where it is gripped in normal use, the centre line of the jaws coinciding as nearly as possible
with the centre of this area. The force applied through the jaws is 20 N.
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After 1 h, the jaws are removed and the specimens shall show no damage impairing their future
use; in particular, live parts shall not become accessible as defined in 10.2 and they shall not
be damaged in a such way as to impair the creepage distances and clearances as specified in
Clause 27. In case of doubt the specimens shall be verified and comply with the requirements
of 10.2 and of Clause 27.

26 Screws, current-carrying parts and connections

26.1 General

Connections, electrical or mechanical, shall withstand the mechanical stresses occurring in
normal use

Mechanjcal connections to be used during installation of accessories may be made using
thread-forming screws or thread-cutting screws only when the screws are supplied fogether
with theg piece in which they are intended to be inserted. In addition, thread=-cutting| screws
intended to be used during installation shall be captive with the relevant part*of the acgessory.

Screws [or nuts which transmit contact pressure shall be of metal and_shall be in engggement
with a metal thread.

Complignce is checked by inspection and, for screws and nuts transmitting contact pressure or
which ate operated when connecting up the accessory, by.the following test.

NOTE 1 |The requirements for the verification of terminals are dgiven in Clause 12.
The screws or nuts are tightened and loosened:

— 10 times for screws in engagement with«a thread of insulating material and for s¢rews of
insulating material;

— five times for all other cases.

Screws |or 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-means of a suitable screwdriver or a suitable tool, applying a torque
as specified in Table 7;

During the test, no-damage impairing the further use of the screwed connections shajl occur,
such as|breakage) of screws or damage to the head slots (rendering the use of an apfdropriate
screwdrjver impossible), threads, washers or stirrups.

NOTE 2 |Screws or nuts which are operated when connecting accessories_include screws for fixing coverk or cover
plates, etc., but not connecting means for screwed conduits and screws for fixing the main part of a fixed socket-
outlet.

The shape of the blade of the screwdriver used for the test should match the head of the screw
to be tested. The screws and nuts should not be tightened in jerks. Damage to covers is ignored.

26.2 Correct insertion of screws
For screws in engagement with a thread of insulating material which are operated when

mounting the accessory during installation, their correct introduction into the screw hole or nut
shall be ensured.

Compliance is checked by inspection and by manual test.

NOTE The requirement with regard to correct introduction is met if introduction of the screw in a slanting manner
is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the female thread or by the
use of a screw with the leading thread removed.
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ontact pressure of electrical connections

Electrical connections shall be designed in such a way that contact pressure is not transmitted
through insulating material other than ceramic, pure mica or other material with characteristics
no less suitable, unless there is sufficient resiliency in the metallic parts to compensate for any
possible shrinkage or yielding of the insulating material.

This requirement does not preclude designs with flat tinsel cord where the contact pressure is
obtained from insulating parts having such properties as to ensure reliable and permanent
contact under all conditions of normal use, especially in view of shrinking, ageing or cold flow

of the in

sulating part.

Connec
Complid
NOTE T

26.4 S

Screws
against

Complid

NOTE 1
NOTE 2

NOTE 3
subjected

26.5 M

Current
metal h
conduct

Complid

Examplé¢s of metals_ that are deemed to comply with the requirements of 26.5, when use

the pery
follows:

— copy

ons madade oy Insulation pilercing or tinsel cora snall be reliaole.

nce is checked by inspection and according to relevant parts of Annex F

he suitability of the material is considered in relation to the stability of the dimensiohs.
crews and rivets used both as electrical and mechanical cénnections

and rivets, which serve as electrical as well as mechanical eonnections, shall b
loosening and/or turning.

nce is checked by inspection and by manual test,

Spring washers can provide satisfactory locking.
For rivets, it is possible that a non-circular shank er,an appropriate notch will be sufficient.

Sealing compound which softens on heating provides satisfactory locking only for screw conne
to torsion in normal use.

aterial of current-carrying parts

carrying parts, including those of terminals (as well as earthing terminals), sh
hving, under the conditions occurring in the accessory, mechanical strength, €
vity and resistance to. corrosion adequate for their intended use.

nce is checked-by/inspection and, if necessary, by chemical analysis.

hissible(témperature range and under normal conditions of chemical pollution

el

b locked

ctions not

all be of
lectrical

d within
| are as

— an alloy containing at least 58 % copper for parts made from cold-rolled sheet or at least
50 % copper for other parts;

— stainless steel containing at least 13 % chromium and not more than 0,09 % carbon;

— steel provided with an electroplated coating of zinc according to ISO 2081, the coating
having a thickness of at least:

e 5 pum, service condition ISO no. 1, for accessories classified IP code IPX0;

o 1

2 um, service condition ISO no. 2, for accessories classified IP code IPX4;

e 25 um, service condition ISO no. 3, for accessories classified IP code IPX5 and IPX6;

— steel provided with an electroplated coating of nickel and chromium according to ISO 1456,
the coating having a thickness of at least:

e 20 um, service condition ISO no. 2, for accessories classified IP code IPX0;

e 30 um, service condition ISO no. 3, for accessories classified IP code IPX4;
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e 40 um, service condition ISO no. 4, for accessories classified IP code IPX5 and IPX6;

a thickness of at least:

o 1
o 2

2 um, service condition ISO no. 2, for accessories classified IP code IPXO0;

0 um, service condition ISO no. 3, for accessories classified IP code IPX4;

steel provided with an electroplated coating of tin according to ISO 2093, the coating having

e 30 um, service condition ISO no. 4, for accessories classified IP code IPX5 and IPX6.

NOTE In the following country, the use of any type of zinc alloy for current-carrying parts is not allowed: BR, ZA

Current-carrying parts which may be subjected to mechanical wear shall not be made of steel
provided with an electroplated coating.

Under moist conditions, metals showing a great difference of electro-chemical potenltial with

respect

electrochemical action between dissimilar metals that are in contact is minimize

combinegd electrochemical potential is below about 0,6 V.

The requirements of 26.5 do not apply to screws, nuts, washers, clamping plates ang
parts of|terminals.

26.6 Clontacts subjected to sliding actions

Contactp which are subjected to a sliding action in normaluse shall be of a metal res
corrosian.

Complignce with the requirements of 26.5 and 26.6 is checked by inspection and, in

doubt, H

26.7 Thread-forming and thread-cutting‘screws

Thread-forming screws and thread-¢utting screws shall not be used for the conneg
current-carrying parts.

Thread-

to each other should not be used in contact with each other. Cornosion

y chemical analysis.

forming screws and_ thread-cutting screws may be used to provide earthing co

due to
H if the

similar

stant to

case of

ction of

ntinuity,

provided that it is not necessary to disturb the connection in normal use and that at I¢ast two

SCcrews

Complid

27 Cre

are used for each_connection.

nce is checked by inspection.

epage distances, clearances and distances through sealing compo

und

27.1 General

Creepage distances, clearances and distances through sealing compound shall be not less than

the valu

es shown in Table 26.
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Table 26 — Creepage distances, clearances and distances
through insulating sealing compound

Description mm

Creepage distance:

1 between live parts of different polarity 42

2 between live parts and

— accessible surface of parts of insulating material 3
— earthed metal parts including parts of earthing circuit 3
— metal frames supporting the main part of flush-type socket-outlets 3
— screws or devices for fixing main parts, covers or cover-plates of fixed socket-outlets 3
— ¢efxternal assembly sCrews, other than screws Which are on the engagement face of plugs 3
and are isolated from the earthing circuit
3 betwleen pins of plugs and metal parts connected to them, when fully engaged, and a socket-
outldt of the same system having accessible unearthed metal parts®, made according to the 6d
mosf{ unfavourable construction®
4 between the accessible unearthed metal parts® of a socket-outlet and a fully engagedlug of
the §ame system having pins and metal parts connected to them made according(o the most 64
unfayourable construction®
5 Dbetwpen live parts of a socket-outlet (without a plug) or of a plug and their/aceessible 6
unedrthed or functional earthed metal parts®?
Clearange:
6 betwgen live parts of different polarityf 3
7 betwken live parts and
— accessible surface of parts of insulating material 3
— ¢arthed metal parts not mentioned under items 8 and)9 including parts of earthing circuit, 3
— npetal frames supporting the main part of flush-type socket-outlets 3
— slcrews or devices for fixing main parts, coversior cover-plates of fixed socket-outlets 3
— external assembly screws, other than screws“which are on the engagement face of plugs 3
and are isolated from the earthing circuit
8 betwpen live parts and
— exclusively earthed metal boxes&with the socket-outlet in the most unfavourable position 3
— unearthed metal boxes, without/insulating lining with the socket-outlet in the most 45
unfavourable position ’
— 4dccessible unearthed or functional earthed metal parts® of socket-outlets and plugs 69
9 betwken live parts and(the surfaces on which the main part of a socket-outlet for surface 6
mounting is mounted
10 betwpeen live partsand the bottom of any conductor recess, if any, in the main part of a 3
sockpt-outlet for ‘surface mounting
Distancg through.insulating sealing compound:
11 between(live parts covered with at least 2 mm of sealing compound and the surface on which 48
the metr-partef-a—socket-outetforsurface-mountingtsounted
12 between live parts covered with at least 2 mm of sealing compound and the bottom of any 25

conductor recess, if any, in the main part of a socket-outlet for surface mounting

This value is reduced to 3 mm for accessories having a rated voltage up to and including 250 V.
With the exception of screws and the like.

The most unfavourable construction may be checked by means of a gauge which is based on the standard
sheets relevant to the system concerned.

This value is reduced to 4,5 mm for accessories having a rated voltage up to and including 250 V.

Exclusively earthed metal boxes are those suitable only for use in installations where earthing of metal boxes
is required.

Clearances between live parts of different polarity are reduced to 1 mm between the lead wires in the pinch of
a neon lamp or LED or similar lighting sources with external resistor.
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Compliance is checked by measurement.

For rewirable accessories, the measurements are made on the specimen fitted with conductors
of the largest nominal cross-sectional area specified in Table 4 and also without conductors.

The conductor shall be inserted into the terminal and connected in such a way that the core
insulation touches the metal part of the clamping unit or, where the core insulation is prevented

by construction from touching the metal part, the outside of the obstruction.

For non-rewirable accessories, the measurements are made on the specimen as delivered.

Socket optlate ara chaclad whbhap in Apasan nman. faaith ol apd alon agthof o g~y
POt Ctoar C— e e e C U~ winCTT CrrgagCiiCrit it o orag ot aroU—without o orayg-

Distances through slots or openings in external parts of insulating material are méasured using

a metalffoil in contact with the accessible surface other than the engagement face/of ply
foil is puished into corners and the like by means of the test probe 11 of IEC61032, b
pressed| into openings.

For surface-type socket-outlets classified IP20 according to IEC 60529, the most unfay
conduit|or cable or trunking or ducting as specified by the manufacturer is introduc
distance of 1 mm into the socket-outlet in accordance with 13.21\If the metal frame su
the basé¢ of a flush-type socket-outlet is movable, this frame is placed in the most unfay
position

NOTE 1 |The contribution to the creepage distance of any groove\less than 1 mm wide is limited to its wi
NOTE 2 |Any air-gap less than 1 mm wide is ignored in computing the total clearance.

NOTE 3 |The surface on which the main part of a socket-outlet for surface mounting is mounted includes a
in contacfl with the main part when the socket-outlet is-ifistalled. If the main part is provided with a metal p

back, this|plate is not regarded as the mounting surface.

27.2

nsulating sealing compound

Insulating sealing compound shall“not protrude above the edge of the cavity in wh
contained.

Complignce is checked by)inspection.

28 Resistance ©ofinsulating material to abnormal heat, to fire and to track

28.1 Resistance to abnormal heat and to fire
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28.1.1 LGeneral

Parts of insulating material which might be exposed to thermal stresses due to electric

effects,

and the deterioration of which might impair the safety of the accessory, shall not be unduly

affected by abnormal heat and by fire.

Compliance is checked by the test of 28.1.2 and, in addition, for plugs with pins provided with

insulating sleeves, by the test of 28.1.3.
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Glow-wire test

The test is performed according to IEC 60695-2-10:2021 and IEC 60695-2-11:2021 under the
following conditions:

— for parts made of insulating material necessary to retain current-carrying parts and parts of
the earthing circuit of fixed accessories in position, by the test carried out at 850 °C, with
the exception of parts of insulating material needed to retain the earth terminal in position
in a box, which shall be tested at a temperature of 650 °C;

NOTE 1

Side earthing contacts fixed to the base of the socket-outlet are not considered to be retained i

by a removable cover when the plug is not inserted.

n position

— for parts of insulating material necessary to retain current-carrying parts, and parts of the

eart
of 7

- for d
the ¢

ning circuit of portable accessories in position, by the test carried out at a tem/
b0 °C;

arts of insulating material not necessary to retain current-carrying parts,and
barthing circuit in position, even though they are in contact with them, bj.the tes

out at a temperature of 650 °C.
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nt-carrying part or a part of the earthing circuit retained by mechanical m
red to be retained in position. The use of grease or the like is’not considered|
ical means.

conductors cannot be considered as retaining the_ current-carrying parts.

of doubt, to determine whether an insulating material is necessary to retain
parts and parts of the earthing circuit in position, the accessory is examined|
ors while held in positions most likely to,cause displacement of the current-
parts of the earthing circuit with the insalating material in question removed.

5ts specified have to be made at morte than one place on the same specimen, ca
0 to ensure that any deteriorationcaused by previous tests does not affect the
to be made.

arts, where each surfaceylies completely within a circle of 15 mm diameter, d
of the surface lies outside a 15 mm diameter circle and where it is not possibl
f 8 mm diametersen any of the surfaces, are not subjected to the test
se 28.1.2 (see Figure 42 for diagrammatic representation).
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Dimensions in millimetres
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Figure 42 — Diagrammatic represéentation of 28.1.2

hecking a surface, projections on the surfaces and holes which are not grea
0 the largest dimension are disregarded.

s are not carried out on parts of cefamic material.

The glow-wire test is applied to ensure that an electrically heated test wire under defined test
Cause ignition of insulating parts orto ensure that a part of insulating material, which might be
H test wire under defined conditions, has a limited time to burn without spreading fire by flame
roplets falling down from theltested parts onto the pinewood board covered with a tissue paper.

le, the specimen should be a complete accessory.

5t cannot beymade on a complete accessory, a suitable part can be cut from i
of the test;

is made on one specimen.

ter than

onditions
gnited by
r burning

t for the

The tes

In case

issmade apnlving the glow-wire once
Ll il 4 7 7

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

The specimen shall be positioned during the test in the most unfavourable position of its
intended use (with the surface tested in a vertical position).

The tip of the glow-wire shall be applied to the specified surface of the specimen taking into
account the conditions of the intended use under which a heated or glowing element may come

into con

tact with the specimen.

The specimen 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 removal of the glow-wire.
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There shall be no ignition of the tissue paper or scorching of the board.

If the material to be tested is not accessible due to the presence of moulded-on material, the
moulded-on material should be removed to gain access. Alternatively, the manufacturer may
provide the product as separate components and drawings to allow material retaining in position
the current-carrying parts to be tested.

28.1.3 Test for pins with insulating sleeves

The specimen of a plug with pins provided with insulating sleeves is tested by means of the test
apparatus as shown in Figure 43.

This test apparatus consists of an insulating plate A and of a metal part B: betweenthese two
parts an air space of 3 mm shall be provided and this distance shall be obtained through means
which dp not impair the air circulation around the pins.

The front surface of the insulating plate A shall be round and flat and have, a«diameter pqual to
twice the maximum permissible dimension of the engagement face ofithe plug givepn in the
relevan{ standard sheet.

The thidkness of this insulating plate shall be 5 mm.

The metal part B shall be of brass and have, for a distancée of at least 20 mm, the same shape
as the maximum outline of the plug according to the releyrant standard sheet.

The rest of this metal part shall be so shaped that‘the accessory under test is heated|through
it by cdnduction, and the heat transmission toCthe accessory under test by convection or
radiatiof is reduced to a minimum.

A thermpcouple shall be inserted at a distarice of 7 mm from the front surface of the metal part
in a symymetrical position, as shown in Fjgure 43.

The dimensions of the holes for\the pins in the metal part B shall be 0,1 mm larger than the
maximulm dimensions of the_ pins given in the relevant standard sheet and the distances
between the pins shall be the same as those given in the relevant standard sheet; the fdepth of
the holgs shall be sufficient:

The metal part B can\be made of two or more component pieces, for hole cleaning purposes.

The spdcimens are inserted in the test apparatus, placed in the most unfavourable hqrizontal
position| when“the test apparatus has reached a steady temperature, measured by means of
the thefmagouple, of (120 + 5) °C for accessories having a rated current of 2,8A, and
(180 + 5)~"Cforaccessories having a higher current rating-

The temperature is maintained at the relevant values for 3 h.

The specimens are then removed from the test apparatus and are allowed to cool down to room
temperature, at which they are maintained for at least 4 h.

The insulating sleeves of the pins of the specimens are then submitted to an impact test in
accordance with Clause 30 but carried out at ambient temperature, and subject to visual
inspection.

During visual inspection, no cracks on the insulating sleeves should be visible with normal or
corrected vision without additional magnification, and the dimensions of the insulating sleeves
should not have changed so as to impair protection against accidental contact.
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Dimensions in millimetres
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Figure-43 — Apparatus for testing resistance to abnormal
heat of insulating sleeves of plug pins

28.2 Rlesistance to tracking

For acc
parts in

bssories having an IP code higher than IPX0, parts of insulating material retai

position shall be of material resistant to tracking.

Ting live

NOTE In the following country, for accessories having an IP code higher than and including IPX0, parts of insulating
material retaining live parts in position must be of material resistant to tracking: SG.

Compliance is checked in accordance with IEC 60112.

Ceramic parts are not tested.

A flat surface of the part to be tested, if possible, at least (15 x 15) mm, is placed in a horizontal
position.

The material under test shall pass a proof-tracking index of 175 using test solution A with an

interval

between drops of (30 £ 5) s.

No flashover or breakdown between electrodes shall occur before a total of 50 drops has fallen.
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29 Resistance to rusting

Ferrous parts, including covers and surface-mounting boxes, shall be adequately protected
against rusting.

Compliance is checked by the following test.
All grease is removed from the parts to be tested, using a suitable degreasing agent.

The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water at a
temperature of (20 £ 5) °C.

Without| drying, but after shaking off any drops, the parts are placed for 10 min \ih a box
containing air saturated with moisture at a temperature of (20 £ 5) °C.

After th¢ parts have been dried for 10 min in a heating cabinet at a temperature of (100t 5) °C,
their suffaces shall show no signs of rust.

Traces ¢f rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small springs and the like, and for inaccessible parts exposed to abrasion, a layer of grease
may prqvide sufficient protection against rusting. Such pafts are subjected to the tedt only if
there is|doubt about the effectiveness of the grease film, and the test is then made|without
previous removal of the grease.

30 Additional tests on pins provided withiinsulating sleeves

30.1 General

The material of pin-insulating sleeves.shall be resistant to the stresses to which it |may be
subjected at high temperature, likely to occur in conditions approaching bad comnection
conditiops, and at low temperatures’in particular conditions of service.

Complignce is checked by.means of the following tests.

30.2 Pressure test.at-high temperature

The spdgcimens are tested by means of the apparatus shown in Figure 44. This apparatus has
a rectangular_blade (see Figure 44 a)) with an edge 0,7 mm wide, to be used in the|case of
round pins ar, for all other types of pins, a blade having a round shape (see Figure 44 p)), with
a diameter,of 6 mm and an edge of 0,7 mm is used.

The specimens are placed in position as shown in Figure 44.
The force applied through the blade is 2,5 N.

The apparatus, with the specimen in position, is maintained for 2 h in a heating cabinet at a
temperature of (200 £ 5) °C.

The specimen is then removed from the apparatus and, within 10 s, cooled by immersion in
cold water.

The thickness of the insulation remaining at the point of impression is measured and shall not
have been reduced by more than 50 % of its original value measured at the start of the test.
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Figure 44 — Apparatus for pressure test at high‘temperature

tatic damp heat test

Df three specimens is submitted to two damp heat cycles in accordan
68-2-30. (Variant 2 with a temperature of 40.5C.)

s treatment and after regaining ambient temperature, the specimens are subrj
wing tests:

30.5 In

IEC

ce with

nitted to

ation resistance and electric strength test, in accordance with Clause 17,

sion test, in accordance with-24.8.

est at low temperature

three specimens.iSimaintained at (-15 = 2) °C for 24 h.

haining ambiént temperature, the specimens are submitted to the following tests:
ation reSistance and electric strength test, in accordance with Clause 17;
sion‘test, in accordance with 24.8.

hpact test at low temperature

The specimens are subjected to an impact test by means of the apparatus as shown in
Figure 45. The mass of the falling weight is (100 = 1) g.

The apparatus, on a sponge rubber pad, 40 mm thick, is placed, together with the specimens,
in a freezer at a temperature of (=15 £ 2) °C for at least 24 h.

At the end of this period, each specimen in turn, is placed in position, as shown in Figure 45,
and the falling weight is allowed to fall from a height of 100 mm. Four impacts are applied

success

ively to the same specimen, rotating it through 90° between impacts.
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After the test the specimens are allowed to attain approximately room temperature and

examined.

No cradks of the insulating*sleeves shall be visible with normal or corrected vision
additional magnificatiofr.

NOTE The cooling périod of 24 h, mentioned in the tests of 30.3 and 30.4, includes the time necessary f]

down the fapparatus”

31 EMC srequirements
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Figure 45 — Impact test apparatus on pins provided with insulating sleeves

are then

without

br cooling

31.1 Immunity

The operation of accessories within the scope of this document, in normal use, is not affected
by electromagnetic disturbances.

Therefore, no test is required.

If the accessory has an incorporated active electronic circuit, for example, an electronic switch,
additional requirements on EMC shall be fulfilled according to the relevant products standards.

31.2 Emission

Accessories within the scope of this document are intended for continuous use; in normal use
they do not generate electromagnetic disturbances.
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Therefore, no test is required.

If the accessory has an incorporated active electronic circuit, for example, an electronic switch,
additional requirements on EMC shall be fulfilled according to the relevant products standards.

32 Electromagnetic fields (EMF) requirements

Accessories within the scope of this document are intended for continuous use; in normal use
they do not generate an additional electromagnetic field beside the one originating from the
flowing current.

Therefofe, no test is required.

If the adcessory has an incorporated active electronic circuit, for example, an elécironig switch,
additionfal requirements on EMF shall be fulfilled according to the relevant products stgndards.
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Annex A
(normative)

Safety-related routine tests for factory-wired portable accessories

(protection against electric shock and correct polarity)

A.1 General remarks

All factory-wired plugs and portable socket-outlets shall be subjected to the following tests, as

appropr

iate. A diagrammatic representation is given in Table A.1:

- two-

— pola

The test
unfit for
for sale
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It shall
for sale

The ma
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— the ¢

— the place of manufacture (if manufactured in more than one place);

— the ¢

— the pumber of failures and actions taken, i.e. destroyed/repaired.

The tes
continug
indicate

Product
satisfac

Test eq

pole polarized systems: Clause A.2;
Fized systems with more than two poles: Clauses A.2, A.3, A4.

equipment or manufacturing systems shall be such that failed products are eith
use or separated from satisfactory products in such a way that they-cannot be 1

Unfit for use" means that the accessory is treated in such a way that it eannot fulfil the intended f
br, accepted that repairable products (by a reliable system) can be repaired and re-tested.

be possible by process or manufacturing system to identify that accessories 1
have been subjected to all the appropriate tests.

nufacturers shall maintain records of the tests ¢carried out which show:

ype of product;
jate of test;

juantity tested;

equipment shall be checked before and after each period of use and for pe
us use, at least once-every 24 h. During these checks the equipment shall sho|
5 faults when known faulty products are inserted or simulated faults are applie

5 manufactured prior to a check shall only be released for sale if the check
ory.

lipment shall be verified (calibrated) at least once a year. Records shall be kg
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eleased

Linction. It

eleased

riods of
w that it
.

s found

pt of all

andvany adjustments found necessary.

A.2 Polarized systems, phase (L) and neutral (N) — Correct connection

For polarized systems the test shall be made using a SELV source, a voltage is applied for a
period of not less than 2 s which may be reduced to not less than 1 s on test equipment with
automatic timing:

— for plugs and portable socket-outlets, between the remote end of the L and N conductors of
the flexible cable independently, and the corresponding L and N pin or contact of the
accessory;

— for cord extension sets, between the L and N pin at one end of the flexible cable and the
corresponding L and N contact at the other end of the flexible cable.

Polarity

shall be correct.
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Other suitable tests can be used.

For plugs and portable socket-outlets intended for use on three-phase supplies, the test shall
check that the connection of the phase conductors is in the correct order of phase sequence.

A.3 Earth continuity

The test shall be made using a SELV source, a voltage is applied for a period of not less than
2 s which may be reduced to not less than 1 s on test equipment with automatic timing:

— for plugs and portable socket-outlets, between the remote end of the earth conductor of the

flexi

— for
acce

Continu

Other suitable tests can be used.

A4 3

The tes
of not I¢
timing:

- 12§
- 200

or

— for 4
4 kV

e |

e 4

L and N

I fo ] Lb o bl H £ s £ bl s
I LalIC, arrua tric-cartit" POrmur- Luritav U Ur tric atLTosUTy, do dUuTUpUTrIdlT,

cord extension sets, between the corresponding earth pin or earth cohtac
ssory at each end of the flexible cable.

ity shall be present.

bhort-circuit/wrong connection and reduction of'creepage distance

learances between phase (L) or neutral (N)4o earth (@)

shall be carried out by applying at the supplrend, for example, to a plug, for
ss than 2 s which may be reduced to not less.than 1 s on test equipment with ai

0 V + 10 % for accessories havinga rated voltage exceeding 130 V;

Il rated voltages, by applying an impulse voltage test using a 1,2/50 us wav
peak value and three impulses for each pole, with intervals of not less than 1

etween L and @

etween N-and @

may be.connected together for this test.

No flasH

0 V + 10 % for accessories having a tated voltage of up to and including 130 Vj;

{ of the

and

q period
itomatic

bform of
S

over shall occur.

Table A.1 — Diagrammatic representation of routine tests
to be applied to factory-wired portable accessories

Clauses Number of poles
2 More than 2
A2 X X
A3 - X
A4 - X
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Annex B
(informative)

Alternative gripping tests

B.1 Gripping test
Prior to testing, the reference plug shown in Figure B.1 shall be cleaned with a metal cleaner.

The reference plug, the plug to be tested, and the hands of each person conducting the test

L L Hy) L 4 H ol okl Lias .
Sha// be waosricu witrm suUap artua- wattcT, TIirToTU, drii trricTr uricu.

The test apparatus consists of a measuring device equipped with a means to securely attach
both the reference plug and the plug to be tested, in a manner that reducesythe’ likellhood of
rotational movement during the pulls. An engagement face simulating thewuse of a plug in a
socket-outlet of the same system, having an opening for the plug pins, shall be securgd to the
movable member.

Other methods for measuring force can be used.

The molnting arrangements for the plug being tested shall-be-such that the face of the plug is
flush with the faceplate.

A typicdl apparatus is shown in Figure B.2.

The plug to be tested with the flexible cable cut'off close to the plug shall be securely attached
to the tgst apparatus.

The pernson performing the test shall grip the plug to be tested, with either hand in al|manner
intended to apply the maximum pull force.

A steady straight pull shall be applied until the plug pulls free from the person's hand.
The person applying the(force shall not view the force indicator during the pull.
The makimum pull_force applied during the pull shall be recorded.

Immediately fellowing the pull test, the reference plug shall be attached to the test apparatus
and a comparison pull made using the same hand.

The maximum pull force shall be recorded.

The ratio of the force for the plug under test, to that for the reference plug shall be calculated
and recorded.

The comparison pull procedure described above shall be repeated on the same plug an
additional two times by the same person.

The ratio for each pair of pulls (test plug/reference plug) shall be calculated and recorded.

One person shall test three plugs (total nine comparison pulls) as described above with the
ratio for each pair of pulls being calculated and recorded for all three plugs. If the ratio of the
pull force (plug under test/reference plug) for each pair of pulls resulting from the tests carried
out by this person is 0,8 or greater, the test shall be stopped and the results considered
acceptable.
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If the ratio is lower than 0,8, two additional people shall test three plugs each (for a total of nine
comparison pulls per person), as described above.

The ratio for each pair of pulls (plug under test/reference plug) shall be calculated and recorded.

The results are considered acceptable if all of the following conditions are met:

a) the ratio for each pair of pulls (test/reference plug) is 0,55 or greater for at least two pulls
(of the three pulls performed) on each plug,
b) at least two (of the three) plugs tested by each person comply with item a), and

c) atleast two persons' test results comply with item b).

If only dne person obtains results that comply with item b) then at the manufacturer’s fequest,
two persons not previously involved in the testing may test three plugs each as\previously
described.

The reslilts are considered acceptable if both of the additional persons' teSt-results comply with
items a) and b).

No resujt should be lower than the maximum withdrawal force for the relevant socket-gutlet as
specifief in Table 19.

Dimensions in nillimetres
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Material: for example heat-treated steel.
Surface roughness of the gripping surface: between 0,6 ym and 0,8 pm.

NOTE 1 Hole for retaining pins.

NOTE 2 The dimensions are to suit the test specimen and those of Figure B.2.

Figure B.1 — Reference plug for gripping test
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NOTE The.figure is for guidance only and is not intended to govern the design of the test apparatus.

Figure B.2 — Example of the test apparatus for plug gripping test

B.2

Gripping test

This test consists of a verification of one of the following characteristics of the plug under test:

the plug has a usable length for gripping of at least 55 mm in axial direction; or

the plug has such indent(s) that a ball with a diameter of (12 £ 0,1) mm can penetrate radially
into the body at least 2 mm from two opposite directions or at least 4 mm from one direction;
or

the plug has special means for withdrawal (e.g. hooks, rings).

The results are considered acceptable if at least one of the above conditions is fulfilled.
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Annex C
(normative)

Switches incorporated in portable socket-outlets

Switches incorporated in portable socket-outlets shall comply with the relevant part of the
IEC 60669 series or IEC 61058 series.

The rating of the switch shall not be lower than the lowest rating of the socket-outlet or the
incorporated overcurrent protective device.

Switchep marked with OFF state shall be of normal gap construction and shall discennect all
the live poles.

Switchep complying with IEC 61058-1 shall have the following minimum classification:

Pollutipn degree: 2
Rated |mpulse withstand voltage 2500V
Level of resistance to fire with test according to glow wire temperature 750 °C

Numbdgr of operating cycles 10 000
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Annex D
(normative)

Requirements for plugs and fixed or portable socket-outlets
intended to be used with AWG cables

NOTE The following modifications to this document are applicable for plugs and fixed or portable socket-outlets
intended to be used with AWG cables. The clause numbers in this annex refer to the clause numbers in the main
body text of this document.

1 Scope

Clause [ of this document is applicable except as follows:
Replacgment of the first paragraph by:

This pait of IEC 60884 applies to plugs and fixed or portable socket-outlets for AC only}, with or
without parthing contact, with a rated voltage greater than 50 V but not'exceeding 250|V and a
rated cyrrent not exceeding 30 A, intended for household and similar{purposes, either|indoors
or outddors, intended to be used with AWG cables.

Replacqg the second paragraph by:

The rated current is limited to 15 A maximum for fixed socket-outlets provided with scfewless-
type terminals.

2 Normative references
Clause P of this document is applicable.
3 Terms and definitions
Clause B of this document is applicable.
4 Gerneral requirements
Clause 4 of this document is applicable.

5 Generalremarks on tests

Clause Softhis documentis appiicable.
6 Ratings
Clause 6 of this document is applicable except as follows:

Replacement of Table 2 by the following new one:
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Table 2 — Preferred combinations of types and ratings

Type Rated current
15 A 20 A 30A
2P (plug) 125 V _ _
250 V 250 V _
1P +N (plug) 125V 125V _
2P +N _ _ 125/250 V
L
1P+N+© 125V 125V _
-
op + N+ = _ _ 125/250 V
gh
op + @ 250 V 250 V 250 V

7 Classification

Clause [ of this document is applicable.

8 Marking

Clause 8 of this document is applicable except as follows:

8.1 Addition of the following dash after dash 9;
— size|lof AWG conductor(s) marked on thessocket-outlet.

8.2 Addition of the following text at the ‘'end of the subclause:

Non-removable terminal screws_may be used to indicate conductor connections as [follows:
white (sflver) colour for the neudtral conductor and green colour for earthing conductof. These

indicatofs may be used in place of the letter N or symbol respectively.
9 Chegcking of dimensions
Clause D of thiscdocument is applicable.

10 Proptéection against electric shock

Clause 10 of this document is applicable except as follows:
10.2 Replacement of the fourth paragraph by the following paragraph:

The test is carried out on the specimen mounted as for normal use and fitted with conductors
of the smallest AWG size, the test being then repeated using conductors of the largest AWG
size, specified in Table 4.

11 Provision for earthing

Clause 11 of this document is applicable.
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12 Terminals and terminations
Clause 12 of this document is applicable except as follows:

Replacement of Table 4 by the following new one:

Table 4 — Relationship between rated current and the AWG size

Rigid (solid or stranded) copper Flexible copper conductors
conductors
Fixed type accessories Portable type accessories
Cyrrent Diameter of the Diametér of the
AWG largest AWG largest
. conductor . conductor
size size
mm mim
5A 14 up to 12 inclusive 2,45 18 up to 14 inclusive 2,08
PO A 12 up to 10 inclusive 3,09 14 up to 12 inglusive 2,Y0
0A 10 up to 8 inclusive 3,89 12 up to 10 inclusive 3,B6
NOTE pPtandardized values and configurations of existing systems are reported,in IEC TR 60083.

Replacgment of Figure 9 to Figure 12 and associated keys’and tables as follows:

/ 2

.

Terminals without pressure plate Elongated hole terminal Terminals with pressure plate

Figure 9 — Pillar terminals
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Figure 12 — Mantle terminals

12.2.1

IEC

Replacement of the last two paragraphs by the following two paragraphs:

The conductor space shall be at least that indicated in column 3 or 5 of Table 4.

Compliance is checked by inspection, by measurement, by fitting the smallest and largest AWG

sizes specified.
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