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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS AND SOCKET-OUTLETS FOR HOUSEHOLD
AND SIMILAR PURPOSES -

Part 2-1: Particular requirements for fused plugs

025

g

gervices carried out by independent certification bodies.

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization €ompr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promate‘internat
o-operation on all questions concerning standardization in the electrical and electronic fields:yTo this end
h addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 'Publication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt]
hay participate in this preparatory work. International, governmental and non-governmeéntal organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with théJmternational Organizatio
tandardization (ISO) in accordance with conditions determined by agreement-between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as{fiearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical ¢ommittee has representation fror
hterested IEC National Committees.

EC Publications have the form of recommendations for internatiohal use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made.to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
hisinterpretation by any end user.

h order to promote international uniformity, IEC National' Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their national and regional publications. Any divergence bety
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I3

EC itself does not provide any attestation of eonformity. Independent certification bodies provide confo
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for

Il users should ensure that they have thellatest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
hembers of its technical committees-and IEC National Committees for any personal injury, property damag
ther damage of any nature _whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to_the-Normative references cited in this publication. Use of the referenced publicatio
hdispensable for the'carrect application of this publication.

FC draws attention”to the possibility that the implementation of this document may involve the use o
atent(s). IEC.takes no position concerning the evidence, validity or applicability of any claimed patent righ
bspect thereaf:"As of the date of publication of this document, IEC had not received notice of (a) patent(s),
hay be required to implement this document. However, implementers are cautioned that this may not repre

he lateSt-information, which may be obtained from the patent database available at https://patents.iec.ch/|
hall not'be held responsible for identifying any or all such patent rights.
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This extended version (EXV) of the official IEC Standard provides the user with the full
content of the Standard.

IEC 60884-2-1:2025 EXV includes the content of IEC 60884-2-1:2025, and the references made
to IEC 60884-1:2022.

The specific content of IEC 60884-2-1:2025 is displayed on a blue background.
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IEC 60884-2-1 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches,
of IEC technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2006. This edition
constitutes a technical revision.

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

edit

ion:

a) alignment to IEC 60884-1, fourth edition.

The

Full
the

The

Thig
acc
at
des

This

This
toc

Wh¢
sub
or"

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

Draft Report on voting

23B/1545/FDIS 23B/1558/RVD

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

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

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

vww.iec.ch/members_experts/refdocs. The main_document types developed by IEC
Cribed in greater detail at www.iec.ch/publications.

document is to be used in conjunction withNEC 60884-1:2022.

document supplements or modifies the-corresponding clauses in IEC 60884-1:2022, s
pnvert that publication into the IEC §tandard: Particular requirements for fused plugs.

en a particular subclause of\lEC 60884-1:2022 is mentioned in this document,

clause applies as far as reasenable. Where this document states "addition", "modificat
feplacement”, the relevant\text of IEC 60884-1:2022 is to be adapted accordingly.

In this document the fellowing print types are used:

fequirements proper: in roman type;
fest specification: in italic type;

explanatofynotes: in small roman type.

Sub

clauses, notes, figures and tables which are additional to those in IEC 60884-1:2022

d in

d in

brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

are

that
On"

are

nunrbered starting from 101.

A list of all parts in the IEC 60884 series, published under the general title: Plugs and
socket-outlets for household and similar purposes, can be found on the IEC website.

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

reconfirmed,

e withdrawn, or

revised.
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PLUGS AND SOCKET-OUTLETS FOR HOUSEHOLD
AND SIMILAR PURPOSES -

Part 2-1: Particular requirements for fused plugs

Scope

d current not exceeding 32 A, intended for household and similar purposes, either ind¢
utdoors.

ndardized systems used around the world are reported in IEC/TR 60083,

rated current is limited to 16 A maximum for accessories provided with screwless-t
hinals.

document covers only those requirements for mounting boxes which are necessary for
5 on the socket-outlet.

E 1 Requirements for general purpose mounting boxes are.given in IEC 60670-1.
document also applies to:

blugs which are a part of cord sets;
blugs and portable socket-outlets which are a part of cord extension sets;

blugs and socket-outlets which are-a*component of an appliance, unless otherwise sta
n the standard for the relevant appliance; and

blugs and socket-outlets incorporating pilot lights.
document does not apply: to:

blugs, socket-outlets.and couplers for industrial purposes;
bppliance couplers)
blugs, fixed and portable socket-outlets for extra low voltage (ELV);

E 2 ELV values are specified in IEC 60364-4-41.
fixed-socket-outlets combined with fuses, automatic switches, etc.

Plu

—w&e&ee&wmm—mwmmwmw i = —with or
out earthing contact, with a rated voltage greater than 50 V but not exceeding 440 Y~and a

ors

hpatible plugs and socket-outlets, when combined, form a plug and socket-outlet system.

ype

the

ted

S.0f 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).

Thig document gives additional specifications for accessories intended to be used in ambjient
temperatures above +40 °C up to and including +70 °C, see Annex H (informative)"

Thig document gives additional requirements for plugs and socket-outlets for.'high load (IHL).
These plugs and socket-outlets are typically intended to be used for loads” applying long jand
repetitive cycles up to the rated current of the accessories, see Annex I\(hormative).

Thig part of IEC 60884 applies to fused plugs, where the fuses are primarily intended to protect
the [flexible cable connected to the plug.

These fuses are not intended to protect appliances or parts, of them against overload.
NOTI|E In the following countries, fused plugs are not used: AUSDK, ZA.
2 |Normative references

The following documents are referred to in the text in such a way that some or all of their confent
congtitutes requirements of this document:. For dated references, only the edition cited applies.
For| undated references, the latest\edition of the referenced document (including lany
amegndments) applies.

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

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

IEC|60068-2-%5, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC|60112, Method for the determination of the proof and the comparative tracking indicels of
solighinsulating materials

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V
IEC 60269-1:2009, Low-voltage fuses — Part 1: General requirements

IEC 60269-3:2024, Low-voltage fuses — Part 3: Supplementary requirements for fuses for
operation by unskilled persons (fuses mainly for household and similar applications) —
Examples of standardized systems of fuses A to F
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IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

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

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

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 pP-1:
Particular requirements — Electronic control devices

IEC|60695-2-10:2021, Fire hazard testing — Part 2-10: Glowing/hot-wire based"test methodls —
GloWw-wire apparatus and common test procedure

IEC|60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methodls —
Glow-wire flammability test method for end products (GWEPT)

IEC|60884-1:2022, Plugs and socket-outlets for household{and similar purposes — Part 1:
General requirements

IEC|60884-2-1, Plugs and socket-outlets for hou$ehold and similar purposes — Partp-1:
Particular requirements for fused plugs

IEC|61032:1997, Protection of persons and equipment by enclosures — Probes for verificatjon
IEC|61058 (all parts), Switches for appliances

IEC|61545, Connecting devicesv~)Devices for the connection of aluminium conductor§ in

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

o

ISOYIEC Guide 51, Safety aspects — Guidelines for their inclusion in standards

ISO| 1456:2009, Metallic and other inorganic coatings — Electrodeposited coatings of nidkel,
nicKel plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO2081:2018, Metallic and other inorganic coatings — Electroplated coatings of zinc With
supplementary treatments on iron or steel

ISOL2093:1986, Electroplated coatings of tin — Specification and test methods

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

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

NOTE 1 Where the terms "voltage" and "current" are used, they imply RMS values, unless otherwise specified.


http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
https://www.electropedia.org/
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NOTE 2 Throughout this document the word "earthing" is used for "protective earthing" unless otherwise stated.

NOTE 3 The term "accessory" is used as a general term covering plugs and socket-outlets; the term "portable
accessory" covers plugs and portable socket-outlets. Examples of the use of accessories are shown in Figure 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.

Fixed socket-outlet

// / Cord extension set

\

Socket-outlet and plug

Portable socket-outlet ) .
Appliancerinlet

Appliance

\

Conngctor ~ Appliance coupler
IEC

a) Diagram showing various*accessories and their use

NOT|E Appliance, appliance inlet and appliance couplér are used in this figure only for illustration purposes|and
they|are not covered by this document.

f/@@@@/r

b) Example of a multiple socket-outlet

Figure 1 — Examples of accessories

3.1

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

Note 1 to entry: A plug allows the manual connection and disconnection of an electrical load to an electrical supply
by an ordinary person.

Note 2 to entry: The plug can be connected to a cable or integrated into an accessory.
Note 3 to entry: In adaptors, the plug can be integral or detachable, see IEC 60884-2-5.

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.
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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

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

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

3.6
rewlirable plug
plug so constructed that the flexible cable can be replaced

3.7
norl-rewirable plug
assembly of the plug and the flexible cable so constructed\that the flexible cable cannof be
replaced

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

3.9
non-rewirable portable socket-outlet
assembly of the socket-outlet and theflexible cable so constructed that the flexible cable cannot
be neplaced

3.10
moulded-on accessory

nontrewirable portable dccessory the manufacture of which is completed by insulating matIriaI
moulded around prefassembled component parts and the terminations for the flexible cabl

[SOURCE: IEC:60050-442:1998, 442-01-14, modified — "portable" has been added to|the
defipition and\Xor cord" has been omitted.]

3.11
mounting box
box Tntended for mounting in or on a wall, 1loor 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]
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3.1

3

cord extension set
assembly consisting of one flexible cable fitted with one plug and one single or multiple portable
socket-outlets

3.1

4

terminal
insulated or non-insulated connecting device intended for reusable electrical connection of the
external conductors

3.1

5

termination

insylated or non-insulated connecting device intended for non-reusable electrical connection of
the |lexternal conductors

3.1

clamping unit

parf(s) of the terminal necessary for the mechanical clamping and the electrical connectioh of
the [conductor(s), including the parts which are necessary to ensure cerrect contact pressufe
[SOURCE: IEC 60050-442:1998, 442-06-12]

3.17

scn;ﬁw-type terminal

terminal for the connection and subsequent diséonnection of one conductor or [the
intefconnection and subsequent disconnection of twe or more conductors, the connection bging

made, directly or indirectly, by means of screws or nuts of any kind

Note 1 to entry: Term entries 3.18 to 3.23 are examplés of screw-type terminals.

3.1
pill

Ir terminal

screw-type terminal in which the conductor is inserted into a hole or cavity, where it is clam
under the end of the screw or screws

Note 1 to entry:  The clamping pressure may be applied directly by the end of the screw or through an interme
clamping member to which pressure is applied by the end of the screw.

Note 2 to entry: Examples of pillar terminals are shown in Figure 9.

3.1

9

stirrup terminal
pillgr terminaliwhere the clamping pressure may be applied indirectly by an intermed
clampingmember when the screw is tightened

ped

fliate

iate

Noteg Ntoentry: Examples of stirrup terminals are shown in Figure 9.

3.2

0

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

3.2
stu

1
d terminal

screw-type terminal in which the conductor is clamped under a nut
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Note 1 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.

Note 2 to entry: Examples of stud terminals are shown in Figure 10.

3.22

saddle terminal

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

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

3.21
mantle terminal
screw-type terminal in which the conductor is clamped against the base of a slot in ad¢hreaded
stud by means of a nut

Notg 1 to entry: The conductor is clamped against the base of the slot by a suitably shaped . washer under thel nut,
by a|central peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from the nut tp the
conductor within the slot.

Notel 2 to entry: Examples of mantle terminals are shown in Figure 12.

3.24
screwless-type terminal
conpecting device for the connection and subsequent disconnéction of a rigid (solid or stranded)
or flexible conductor or the interconnection of two or /more conductors, capable of beging
dismantled, the connection being made, directly or indirectly, by means of springs, parts of
angled, eccentric or conical form, etc., without special preparation of the conductor concerned,
othe¢r than removal of insulation

3.2

thread-forming screw
screw having an uninterrupted thread, which by screwing in, forms a thread by displaging
matgerial

Note 1 to entry:  An example of a thread-forming screw is shown in Figure 2.

IEC

Figure 2 — Example of thread-forming screw

3.2
thread-cutting screw
scrgew.laving an interrupted thread, which by screwing in, forms a thread by removing matgrial

Note 1 to entry: An example of a thread-cutting screw is shown in Figure 3.

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

bee

n omitted.]

3.28
rated current
current assigned by the manufacturer for specified operating condition of an accessory

Note
duty

1 to entry: Examples of the operating conditions are ambient condition, characteristics of the power supply,

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

shu
mo\
socC

test]
spe

3.31
rou
test
whe

3.32
base

partf

3.31
live
con
con

3.31
type test

tter
able part incorporated into a socket-outlet arranged to shield at~least the
Ket-contacts automatically when the plug is withdrawn

of one or more devices made to a certain design to show thab the design meets cer
Cifications

tine test
to which each individual device is subjected during and/or after manufacture to ascer
ther it complies with certain criteria

D
of the socket-outlet supporting the socket-contacts

]
part
Huctor or conductive part-intended to be energized in normal use, including a nel
ductor, but by conventien:not a PEN conductor

1 to entry: Live parts.according to this document are always considered as hazardous with the excepti
circuits.

URCE: IEC 60050-826:2004, 826-12-08, modified — "operation" has been replaced
¢"; "or PEMLconductor or PEL conductor" and the note to entry omitted.]

live

tain

tain

tral

n of

vith

3.35

mai

n part

assembly consisting of the base and other parts

Note 1 to entry: This assembly is not intended to be dismantled at any time after manufacture.

3.36
grommet
component used to support and protect the cable or conduit at the point of entry

Note 1 to entry: A grommet may also prevent the ingress of moisture or contaminants.
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Note 2 to entry: Examples of membranes and grommets are shown in Figure 4.

/1
6
r/
2 |4
3 IEC
Key
1 Box
2 Hntry membrane
3 Hnvelope
4 Hrotective membrane
5 (rommet
6 Switch
Figure 4 — Examples of membranes and grommets

3.37

entry membrane
component or integral part ef the accessory used to protect the cable which may be used to
support the cable or conduit at the point of entry

Notd 1 to entry: An ehtry membrane may also prevent the ingress of moisture or contaminants and may be part of
a grgmmet.

Notel 2 to entry™™ Examples of membranes and grommets are shown in Figure 4.

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:

3.4
high load
HL

washing machines,
refrigerators,
clothes irons,

vacuum cleaners,

nultimedia nr_'vnpmnnf

load that applies long and repetitive cycles up to the rated current to the access@éries exceeding

normal load conditions

Note 1 to entry: Examples of applications having HLs are electric vehicle chargers and large terrace heaters.

3.41
crimped connection

permanent connection made by the application of pressure jinducing the deformation or

reshaping of the barrel around the conductor of a cable

Notel 1 to entry:  In some cases the deformation or reshaping of the-barrel may affect the form of the conductof.

Note 2 to entry: Examples of crimped connections are shown.in TEC 60352-2.

[SOURCE: IEC 60050-461:2008, 461-19-01, modified — Note 2 to entry has been added.]
3.4
pilgt light

devjce incorporating a light source either integral or designed to be installed with the accessory
and| intended to give for exampleyan indication of the accessory state or to indicate |the

fungtional earthing
earthimgforpurposes other thametectricatsafety

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

3.45
stroke
insertion or withdrawal of the plug

3.101
fused plug
plug incorporating one or more replaceable fuse-link(s)
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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-in‘this documgent,
whare applicable.

Teslts are carried out as follows:

— [ype tests shall be carried out on representative specimens_ofléach accessory;

— Joutine tests shall be carried out on the accessory or on parts of the accessory according to
the requirements given in this document.

SuHclauses 5.2 to 5.5 are applicable to type tests and.§.6 to routine tests.

5.2| Products arrangement during test

Unlgss otherwise specified, the specimens arejtested as delivered and under normal conditjons
of use.

The neutral, if any, is treated as a pole.

Accessories having provision “for pilot lights shall be tested with pilot lights fitted, unless
otherwise stated. The results of the tests shall be considered to apply to socket-outlets of|the
sane type which do not have€ this facility.

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

Non-rewirablé multiple portable socket-outlets are tested with flexible cables as delivered.

Flush-type and semi-flush-type socket-outlets shall be tested, if appropriate, when installeld 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

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.

Additional samples

The number of specimens needed for the tests are given in Table 1.

Table 1 — Survey of specimens needed for tests
Number of specimens
Clauses and subclauses Fixed Portable
socket- socket- Plug$
outlets outlets
6 Ratings A A A
7 Classification A A A
8 Marking A A A
9 Checking of dimensions ABC ABC AB(C|
140 | Protection against electric shock? ABC ABC ABC
11 Provision for earthing ABC ABC ABC
19 Terminals ABCP: ¢ ABC AB(C|
13 Construction of fixed socket-outlets ABCY. e - -
14 Construction of plugs and portable socket-outlet§ - ABCY e ABCY|e
1§ Interlocked socket-outlets ABC ABC -
14 Resistance to ageing, to harmful ingress«of water and to ABCf ABC ABC
humidity
17 Insulation resistance and electric strength ABCY ABC9Y ABC
19 Operation of earthing contacts ABC ABC ABC
19 Temperature rise ABC ABC AB(C|
20 Breaking capacity ABC ABC ABC
21 Normal operation ABC ABC AB(C|
24 Force necessary)to withdraw the plug ABC ABC -
23 Flexible eables and their connection - ABCh ABC
24 | Mechanical strength ABC' K ABC! ABC
29 | Resistance to heat' ABC ABC ABC
24 Screws, current-carrying parts and connections ABC ABC AB(C|
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
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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One extra set of membranes is needed for each of the tests of 13.22 and 13.23.

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

on the plastic material.
One extra set of specimens is needed for 16.1.
One extra set of specimens of socket-outlets fitted with pilot lamps may be used for the tests of Clause 17

One extra set of specimens is needed for 23.2 and 23.4 for non-rewirable accessories for each type of ca
and cross-sectional area.

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

One-extra-set-of-specimens—is-nesded-for24 11 forolugs
g Py

One extra set of specimens is needed for 24.13.2 and 24.13.3.
One extra set of aged specimens may be used for the tests of 25.3 and 25.4.
One extra set of specimens may be used.

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

ble

5.5

The
the

If o
and
alsg
spe

NOT]
sped
test
not g

5.6

Rod
cort

NOT]
acce

6

Acc
sho

Compliance general requirement

specimens are submitted to all the relevant tests and the requirements are satisfied
tests are met.

ne specimen does not satisfy a test due to an assembly or a manufacturing fault, that
any preceding one which may have influenced thelrésults of the test shall be repeated,
the tests which follow shall be made in the~required sequence on another full se
cimens, all of which shall comply with the requirements.

E The applicant can submit, together with a ndmber of specimens specified in 5.4, the additional s
imens which can be required, should one specimen fail. The testing station will then, without further req
he additional specimens and will only reject them if a further failure occurs. If the additional set of specime
ubmitted at the same time, the failure of ope“specimen will entail rejection.

Routine tests

tine tests for factory-wired, portable accessories (protection against electric shock
ect polarity) are specifiedyin Annex A.

E Annex E provides_toutine tests that can be applied during the production of crimped connectior]
ssories.

Ratings

wr'in-Table 2.

f all

test
and
t of

Pt of
lest,
hs is

and

essories should preferably be of a type and preferably have a voltage and current rating as
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Table 2 — Preferred combinations of types and ratings

In gome tables or tests, @ is treated as a pale:

NOJTE 2 L1+ L2 and L1 + N are examples, any combination of the 3 phases are possible.

Type Rated voltage Rated current
General, with P = pole Implementation \% A
2P (non-l’_errabIe portable L1+L2o0rL1+N 130 or 250 2.5
accessories)
2P L1+L2orL1+N 130 or 250 6
< D D
2P+© L1+L2+ 7 orL1+N+ 130 or 250 6
1n
2P L1+L2orL1+N 13
16
130 or 250
20
o Dorion.D 2
2P+ = L1+L2+ = orL1+N+\=
32
Q: @ 10
2P+ \&= L1+ L2+ = 13
16
T @D
3pl = L1+12+L3+ 40070r 440 20
D D .
3P|+ N + L1+L2+L3+N+ 32
NQOITE 1 Standardized values and configurations of existing,systems are reported in IEC/TR 60083.

The phase contacts L1, L2, L3 and the neutral contact/\, if any, are treated as pole and considered to be live

NOTE 1

NOTEE 2 In the following countryy.fixed 2P socket-outlets are allowed only under certain conditions as specifi

the wiring code: BE, ZA (SANS 10142-1).

6.101

7 |Classification

7.1 Accessories classification

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

Fused plugs‘shall have a minimum current rating higher than or equal to the ratin
the ffuse intended to-be fitted in accordance with the marking.

bd in

gy of

7.1.1

Accessories are classified according to the degree of protection against access to

hazardous parts and against harmful effects due to the ingress of solid foreign objects as

described in IEC 60529.

7.1.2

due to the ingress of water as described in IEC 60529.

7.1.3

7.1.3.1

7.1.3.2

Accessories without earthing contact;

Accessories with earthing contact.

Classification according to the provision for earthing:

Accessories are classified according to the degree of protection against harmful effects
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4 Classification according to the method of connecting the cable:

4.1 Rewirable accessories;

4.2 Non-rewirable accessories.

.5 Classification according to the type of terminals:

5.1 Accessories with screw type terminals;

025

7.1

71

NOT]
ES,

7.1

71

7.1

71

7.2
7.2,

/5.2 Accessories with screwless-type terminals;

{5.3 Accessories with insulation piercing terminals (see Annex F).

{6 Classification according to the type of conductors to be connectéed:
{6.1 For fixed socket-outlets with rigid (both solid and stranded) conductors only;
{6.2 For fixed socket-outlets with rigid (both solid and.stranded) and flexible conduct

6.3 For portable accessories with flexible condtictors only.

E In the following country accessories with screwless-type terminals for rigid conductors.only are not allo
T.

Socket-outlet classification

1 Classification according to the degree of protection against electric shock w

wed:

ors;

hen

ket-

modnted as for normal use:

7.21.1 with normal protection (see-10.2);

7.211.2 with increased proteétion (see 10.7).

7.22 Classification according to the existence of shutters:

7.22.1 without shutters;

7.2)2.2 with_shutters (see 10.5).

NOTE Inthefollowing countries, socket-outlets without shutters are not allowed: FR, IT, ZA.
7.213 Classification according to the method of application/mounting type of the soc
outlet:

7.2.3.1 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
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7.2.3.7 furniture, or

7.2.3.8 floor recessed, or

7.2.3.9 appliance.

7.2.4 Classification according to the method of installation, as a consequence of the des

7.2.41

disj

lacement of the conductors (design A), or

7.2/4.2 fixed socket-outlets where the cover or cover-plate cannot be removed With

disf

NOT[E If a fixed socket-outlet has a base which cannot be separated from the cover or cover-plate, and requi
lementary plate to meet the standard which can be removed for redecorating the wall without displacemept of

supp
the @

for cpvers and cover-plates.

7.2,

7.2,

7.2,

circpit of connected equipment. The equipment earthing circuit is electrically separated f

the
any

7.3

7.3,

7.3,

NOT]

8.1

Acc

lacement of the conductors (design B).

onductors, it is considered to be of design A, provided the supplementary plate meets thesrequirements sped

5 Classification according to the intended use:

5.1

5.2

protective earthing circuit provided for the exposed conductive parts of the socket-outle

Plug classification according to the class of equipment to which they are
intended to be connected

1 for equipment of class |;

2 for equipment of class_il.

E For the description of . the classes of equipment, see IEC 61140.
Marking

General

essories shall be marked as follows:

ign:

fixed socket-outlets where the cover or cover-plate can be removed without

out

es a

ified

Socket-outlets for circuits where a single earthing cifcuit provides protective earthing
for gonnected equipment and exposed conductive parts of the socket-outlet, if any;

Socket-outlets for circuits where electrical neise immunity is desired for the earthing

rom
et, if

rated current in amperes;

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;
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025

— second characteristic numeral for the degree of protection against harmful effects due to

NOT

ingress of water, if declared to be higher than 0, and for fixed socket-outlets higher tha
in which case the first characteristic numeral shall also be marked.

E 2 The degrees of protection are based on IEC 60529.

n 2,

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

— an appropriate marking indicating the 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 those socket-outlets having

Fus
may

ReV
the

his restriction.

ed plugs shall be marked to indicate the presence of a fuse within the plug; this.mar
be in the form of a symbol.

irable fused plugs shall be permanently marked to indicate the maximum'’ current ratin

attached label.

Non
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8.2
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ropriate to the attached flexible cable and to the associated appliances as declared by

ufacturer.

npliance is checked by inspection.

Symbols

en symbols are used, they shall be as follows:
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IEC 60417-5019 (2006-08))
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fuse which may be fitted to the plug. This marking may be on the plug or‘en a permanegntly

-rewirable fused plugs shall be permanently marked to indicatecthie rated current of the fuse

the

NOT

NOT

NOT

Degree of protection, when relevant..............oooii i IPXX
PDegree of protection for fixed accessories also able to be installed on rough surfaces
IPXX

test wall-of Figure 18 b) and Figure 18 C)) ..oouiiiiiiiiii e N
IEC.60417-6345 (2015-07))

or Qr‘rn\mlncc-fyrr_\n terminals: Quifnhilify to Qr‘hnpf rigiri conductors nnly d

(IEC 60417-5016

Fuse

(DB:2002-10))

E 1 Details of construction of symbols are given in IEC 60417.
E 2 Inthe IP code the letter "X" is replaced by the relevant number.

E 3 Lines formed by the construction of the tool are not considered as part of the marking.
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For the marking with rated current and rated voltage the values may be used alone. These
values shall be placed on one line separated by an oblique line or the value for rated current
shall be placed above the value for rated voltage, separated by a horizontal line.

The marking for the nature of supply shall be placed next to the marking for rated current and
rated voltage.

NOTE 4 The marking for current, voltage and nature of supply can be, for example, as follows:

16
o A 440V AU Or 10/44U0 AU Or ~
440

8.3| Particular requirements for fixed socket-outlets
For|fixed socket-outlets the following marking shall be placed on the main part:

— ated current, rated voltage and nature of supply;

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

— |ength of insulation to be removed before the insertion of the ‘conductor into the screwlgss-
ype terminal;

— Bn indication of the suitability to accept rigid conductors only for screwless-type termipals
for those socket-outlets having this restriction;

— the type reference, which may be a catalogue number.
NOTE 1 The type reference can be the series reference only.

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

NOT[E 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-oytlet
is mounted and wired as for-normal use.

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

NOTE 3 In the“ollowing countries an orange triangle is required by the national installation rules: CA, MX, US§.

8.4| Particular requirements for portable accessories

riahla cnclkat Aitlate
AP THEe—S06KeT—0utetS t

Forlplugs—and

po pesified—n—8-1—otherthan—the—type
reference, shall be easily discernible when the accessory

TR A LA~

Plugs and portable socket-outlets for equipment of class Il shall not be marked with the symbol
for class Il construction.

NOTE The type reference of rewirable portable accessories can be marked on the inside of the enclosure or cover.
8.5 Particular requirements for markings on terminals other than phase terminals

Terminals intended exclusively for the neutral conductor shall be indicated by the letter N.
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Earthing terminals for the connection of the protective conductor shall be indicated by the
symbol .
These markings shall not be placed on screws, or any other easily removable parts.

NOTE "Easily removable parts" are those parts which can be removed during the normal installation of the
socket-outlet or the assembly of the plug.

Terminations in non-rewirable accessories need not be marked.

Terminals provided for the connection of conductors not forming part of the main function_of{the
socket-outlets shall be clearly identified unless their purpose is self-evident, or indicated jn a
wiripng 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/of an
Blphanumeric system, or

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

Lealds of pilot lights are not considered to be conductors in the-context of this subclause.

8.6| IP code marking for surface-type mounting boxes forming an integral part of
socket-outlets

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

8.7| Additional requirement for marking

It shall be indicated either by martking or in a manufacturer's catalogue or instruction sheet
which position or with which special provisions (for example, box, type of mounting surface,
plug, etc.) the declared degree’of protection of fixed socket-outlets having an IP code higher
than IPXO0 is ensured, unlesslthis is self-evident.

Compliance is checked“by inspection.

8.8| Durability

Marking shall’/be easily legible, durable and indelible.

Lasger marking directly on the product and marking made by moulding, pressing or engraying
are motsubjectedtothistest:

Compliance is checked by inspection, using normal or corrected vision, without additional
maghnification and, if necessary, by the following test.

The test is done by rubbing the marking for 15 s with a piece of cotton cloth soaked with water
and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical Abstracts
Service Registry Number, CAS RN, 110-54-3).

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a variety
of chemical suppliers as a high pressure liquid chromatography (HPLC) solvent.
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When using the liquid specified for the test, precautions as stated in the relative material safety
datasheet provided by the chemical supplier shall be taken to safeguard the laboratory
technicians.

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

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (6 + 1) N at a rate of about one cycle per second (a cycle comprising a forward and
backward movement along the length of the marking). For markings longer than 20 mm, rubbing
can be limited to a part of the marking, over a path of at least 20 mm length.

The compression force is applied by means of a test piston which is wrapped with_cofton
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 elgstic
material which is inert against the test liquids and has a Shore-A hardness’ of 47 + 5 |(for
example synthetic rubber).

\ 4

A

|

|

|

|
SS

E

IEC

Dimensions
mm
° A B (o
Dimensiéns 20 20
Tolerance +2, -0 +0,5 +1, -0

Figure 5 — Test piston dimensions

When it is natipossible to carry out the test on the specimens due to the shape/size of|the
product or the marking is not accessible with the test piston:

— B suitable piece having the same characteristics as the product can be submitted to the test

or

— another test piston with different shape can be used on the condition that radius B is kept.
9 Checking of dimensions

9.1 General

Accessories and surface-type mounting boxes shall comply with the appropriate standard
sheets and corresponding gauges for plugs and socket-outlets systems, if any.

Insertion of plugs into fixed or portable socket-outlets shall be ensured by their compliance with
the relevant standard sheets.
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Compliance is checked as follows.

Socket-outlets are first subjected to 10 insertions and 10 withdrawals of a plug complying 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.

NO In some cases (for example, distances between centres), it can be necessary to check both the extfeme
dimgnsions.

Moreover, for shuttered socket-outlets, to ascertain the easy insertion of a ,plug in|the
corfiesponding socket-outlet the test as described in 22.4 shall be carried outcorn’ the same
sanjples after the 10 insertions and withdrawals have been performed.

Table 3 — Gauge tolerances

Gauge for checking Gauge tolerance
mim
Pin diameter or pin thickness ,801
Dimension of entry holes corresponding 001
to pin diameter and to distance between +0’
contact surfaces
Pin length and width 3
Pin spacing _8’02 or *8’02 (according to the case)

Distance from the engagement fage to 0 005
point of first electrical contact. (for ~0,05 Of +0'
socket-outlet)

(according to the case)

Guiding elements +0,03

9.2| Dangerous compatibility
It shall not be possibile) within a given system, to engage a plug with:

— B socket-outlet having a higher voltage rating or a lower current rating;

— B socket-autlet with a different number of live poles; exceptions may be admitted for socket-
butlets-which are specially constructed for the purpose of allowing engagement with plugs
bf a(lower number of poles, provided that no dangerous situation can arise, for exampje a
connection between a live pole and an earthing contact or the interruption of the eartlping
CITCUTL,

— a socket-outlet with earthing contact, if the existing plug of the relevant national system is
a plug for class 0 equipment.

It shall not be possible to engage existing plugs on the relevant national system for equipment
of class 0 or of class | with a socket-outlet exclusively designed to accept plugs for class Il
equipment.

Compliance is checked by inspection or by manual test using gauges, the manufacturing
tolerances of which shall be as specified in Table 3.

In case of doubt, the impossibility of insertion is checked by applying the appropriate gauge for
1 min with a force of 150 N for accessories with a rated current not exceeding 16 A, or 250 N
for other accessories.
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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.

9.3 Permitted 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

accgssories comptyinmg withthe standard-sheet, especratty withregardtomterctrangeabitity jand
nontinterchangeability.

Accessories with such deviations shall, however, comply with all applicable requiréments.

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 spfayed insulating coatings are|not
conpidered as insulating material.

10.2 Accessibility of live parts during normal use

Fixed socket-outlets, plugs when engaged and pottable socket-outlets shall be so designed jand
conptructed 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 tool.

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

NOTE In the following countries thi§ requirement does not apply when the plug is partially engaged: CA, CN) DK,
JP, US.

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

The test is carried\out on the specimen mounted as for normal use and fitted with conducfors
of the smallestnominal cross-sectional area, the test being then repeated using conductons of
the |largest ,nominal cross-sectional area, specified in Table 4 for screw-type terminals jand
TabYle 8 forsecrewless-type terminals.

The standard test finger, test probe B of IEC 61032, is applied in every possible position| an
electrical Indicator with a voltage between 40U V and 5U V being used to show contact wiih the
relevant parts.

For plugs, the test finger is applied when the plug is in partial and complete engagement with
a socket-outlet.

For accessories where the use of thermoplastic or elastomeric material is likely to influence the
requirements, one additional test is made but at an ambient temperature of (35 £ 2) °C, the
accessories 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
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material could impair the safety of the accessory but is not applied to membranes or the like.
The finger as described is applied to thin-walled knock-outs but with a force of 10 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
Oft ITUSC u’l‘lllb'llbl.ullb DI'IUVVII I.II tl‘lc Ib'I’GVdIIt btdllddltl‘ D;ICUtD VVI'II'bI’I Crisurc aafcfy.

Dimensions id millimgtres

Force Steel pressure plate

o Force
Al
Y + +

[ CAN
A [e |

[em— Specimen
[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 made of insulating material with-the exception of the following:

— Bmall screws and the like which are isolated from live parts and which are used for the fixing
bf the main part and of covers, cover plates or other parts of the enclosure of socket-outlets;

— he covers, cover plates and other parts of the enclosure of fixed socket-outlets fand
bccessible parts ofiportable socket-outlets and plugs made of metal which comply with|the
requirements of~10.3.2 or 10.3.3;

— parthing pins‘and earthing straps of accessories;
— purrent-garrying pins and metal shoulders around pins of plugs when not inserted |n a
socket-outlet.

Compliance is checked by inspection.

10.3.2 Covers, cover plates or other parts of the enclosure of metal shall be protected by
additional insulation made by insulating linings or insulating barriers. The insulating linings or
insulating barriers shall either:

— be fixed to covers, cover plates, other parts of the enclosure or the body of the accessory
in such a way that they cannot be removed without being permanently damaged, or

— be so designed that:
o they cannot be replaced in an incorrect position;
o if they are omitted, the accessories are rendered inoperable or manifestly incomplete;

e 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;
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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.

precautions are taken in order to prevent creepage distances or clearances becoming

10.3.3 The earthing of metal covers or cover plates can be made with fixing screws or other

inte

The
and

respectively; in addition, in the case of single-pole insertion, the requirement given in
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gral means, the resulting connection shall be of low resistance.

creepage distances and the clearances between the live pins of a plug when fully inse
the earthed metal cover of a socket-outlet shall comply with items 2 and 766 Table

1es.
E In the following countries 10.3.3 is not allowed: DK (only IPX0 equipment).

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

} Single-pole insertion

Ket-outlet while any other pin is accessible.

ensions of the standard sheet; the tolerances of the gauges shall be as specified in Tab

accessories with enclosures or bodies\of thermoplastic material, the test is carried ol
ambient temperature of (35 % 2) °Ci*both the accessory and the gauge being at
oerature.

socket-outlets with enclosurés or bodies of rubber or polyvinyl chloride, the gauge is app
a force of 75 N for 1 min;

socket-outlets proyided with metal covers or cover-plates, a clearance, between a pin
cket-contact, of @tyleast 2 mm is required, when another pin is or other pins are in con|
the metal covers or cover-plates.

hyle-pole insertion may be prevented by the use of at least one of the following means:

a sufficiently large cover or cover-plate;
Dthlet means (for example, shutters).
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hpliance is checked by manual test and by means of gauges based on the most unfavourable
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NOT

E In the following countries the use of a shutter as the only means to prevent single-pole insertion is not
allowed: AT, AU, BE, CA, CZ, DE, ES, FI, NL, PT, GB, US, TR.

10.5 Shuttered socket-outlets

Shuttered socket-outlets shall, in addition, be so constructed that live parts are not accessible
without a 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

touch 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.
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025

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
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a force of 20 N.
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fng each application the gauge shall not be rotated and it shall beCapplied in such a way
20 N force is maintained. When moving the gauge from one direction to the next, no fq
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eel gauge, according to Figure 8, is then applied with a‘force of 1 N and in three directi
bpproximately 5 s in each direction, with independent-movements, withdrawing the ga
r each movement.

socket-outlets with enclosures or bodies of thermoplastic material, the test is carried o4
bmbient temperature of (35 £ 2) °C, both,the socket-outlets and the gauge being at
oerature.
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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-outlets with or without lid, classified according to 7.2.1.2, shall be so constracted that,
whgn mounted and wired as in normal use, live parts shall not be accessible with-atest wirg of
1 mm in diameter (see Figure 8).

NOTEE In the following countries the increased protection is considered fulfilled when the lid (spring loade{) is
clos¢d: AT, DE.

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

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

Durfng this test, it shall not be possible to touch live parts with the gauge.
An electrical indicator as described in 10.2.shall be used.

10.101 Fuse-link

It shall not be possible to remoye“or replace the fuse-links in a fused plug unless the plug is
completely withdrawn from the(socket-outlet.

Compliance is checkedwy-inspection.

11 |Provision for-earthing

11.1 General

Accessories with earthing contacts shall be so constructed that when inserting the plug|the
earfh cennection is made before the current-carrying contacts of the plug become live.

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

Socket-outlets are tested using a test plug having the dimensions of the corresponding standard
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.
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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.

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

t At ale for th o o ca A At o
ernphatrs—+orthe SOUPPTYy COTTOTCTOTST

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 aypart reliably fixed to
the pbase.

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

Thig connection shall be ensured under all conditions'which may occur in normal use, incluging
loogening of cover-fixing screws, careless mounting/of the cover, etc.

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

NOTE 1 The requirement regarding the connéction between an earthing contact fixed to a cover and an earthing
termjnal can be met by the use of a solid pin~and a resilient socket-contact.

NOTIE 2 For the purpose of the requirements of this Subclause 11.2, screws are not considered as parts of coptact
pieces.

NOT|E 3 When considering the “reliability of the connection between parts of the earthing circuit, the effeft of
posdible corrosion is taken into account.

11.3 Accessible metal parts

Accessible metalparts of accessories with earthing contact, which may become live in the eyent
of an insulation Tault, shall be permanently and reliably connected to the earthing terminal.

Thig 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, for fixing main parts, covers, or cover-plates, are not considered as accessible parts
which may become live in the event of an insulation fault.

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.
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Compliance with 11.2 to 11.4 is checked by inspection and by the tests of Clause 12.

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.

Comipliance is checked by the Tollowing test.

A clrrent derived from an AC or DC source having a no-load voltage not exceeding12 V jand
equial to 1,5 times the rated current or 25 A, whichever is the greater, is passed-béetween|the
earthing terminal and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal and the accessible metal part is measured, land
the [resistance calculated from the current and this voltage drop.

In nlo case shall the resistance exceed 0,05 Q.

Care should be taken that the contact resistance between the tip of the measuring probe jand
the |metal part under test does not influence the test results,

11.6 Particular requirements for socket-outlets.according to 7.2.5.2

Sodket-outlets according to 7.2.5.2, for use onxcircuits where electrical noise immunity is
desjred for connected equipment, shall have\the earthing socket-contact and its terminal
elegtrically separated from any metal mounting means or other exposed conductive parts which
may be connected to the protective earthing circuit of the installation.

Compliance is checked by inspection:

12 |Terminals and terminations

12.1 General

All the tests on terminals, with the exception of the tests of 12.3.11 and 12.3.12 shall be carfied
out [after the tests\of 16.1.

Rewirable \aecessories shall be provided with terminals having screw clamping or with
scrgwlessrtype terminals.

If pre-soldered flexible conductors are used, care shall be taken that in screw-type terminals
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

IEC 60884-2-1:2025 EXV © IEC 2025

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

———————hominal-cross-sectionalareasof copperconductors

Rigid (solid or stranded) Flexible copper conductors
copper conductors
Furrent and type of Nominal cross- Diameter of the Nominal cross- Diameter of the
accessory sectional area largest conductor sectional area largest condugtor
mm?2 mm mm? mm
From 0,75 up to
6A - - 1,5 inclusive 1,73
1op F 1 to 2,5 F 1 to 2,5
rom 1 up to 2, romeup to 2,
3P[F N+ @ inclusive 2 2,13 inclusive 2 2,21
(fixgd accessory)
10 A . 0
T _ _ rom 0,75 up to
3k n+@ 1,5 inclusive 1.73
(poftable accessory)
10 Aand 13 A
2P pnd
@ Frgm 1 gp tg bZ,5 213 Frgm 1 gp tca> b2,5 2.21
2P b inclusive inclusive
(fixgéd accessory)
10 Aand 13 A
2P and From 0,75 up to
@ - - 15i . 1,73
P I ,5 inclusive
(poftable accessory)
13 A
2P pnd From 1,5 up to From 1,5 up to
2p b @ 3x2,5P° 3x25Pb
2,72 2,9
(fixd accessory) From 1,5 up to From 1,5 up to
1 b b
(Socket-outlets for fused 2x4 2x4
plugs)
13 A
2P Bnd
gl
2P | @ - - From 0,5 up to 1,5 1,73
(pottable 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
@ _ _ From‘0,75 up to 1,73
2P + 1,5 inclusive
(plugs)
16 A
2P and
_ _ From 1 up to 1,5 1,73

2P +@

(portable socket-outlets)

inclusive
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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
Jany From 1 up to 2,5 o oa
PF= inclusive -
(poftable accessory)
20 A From 2,5 up to 4 279 From 2,5 up to 4 g
(fixgd accessory) inclusive ’ inclusive ’
20 A } ) From 2,5 up to 4 29
(poftable accessory) inclusive ’
2% F 2,5 6 F 2,5 6
rom 2,5 up to rom 2,5 up_to
2P @ inclusive 3,47 inclusive 3.87
(fixgd accessory)
298 F 2 4
rom'2,5 up to
2P @ ) ) inclusive 2.9
(poftable accessory)
32 A From 4,0 up to 10 432 From 4,0 up to 10 51
(fixgéd accessory) inclusive ’ inclusive ’
32 A ) ) From 2,5 up to 6 387
(poftable accessory) inclusive ’

a

b

The terminal shall allow the connection of two 1,5 mfi2.conductors which have a diameter of 1,45 mm.

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

The

Figure 12.

conductor space shall be at least that specified in Figure 9, Figure 10, Figure 11

or
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Dimensions in millimetres

R= 1,25 IEC

a) Terminal without pressure plate b) Elongated hole terminal

<
<

S\ o

N
,’:/. 7

N\ % \
1 )7 )z 7 |
ST A.
IEC EC
c) Terminal with pressure plate d) Stirrup terminal
Minimum Minimum
. X distance_ g
Crgss-section diameter D betweén
of |conductor (or minimum .
p - clamping screw Torque
adcepted by dimensions) and-end of
the terminal of conductor
space conductor when
P fully inserted
mm?2 mm mm Nm
12 22 32
One Two
screw screws One Two One Two One Two
screw | screws | screw | screws screw | scrgws

Upfto 1,5 2,5 1,5 1,5 0,2 0,2 0,4 0,4 0,4 0,
ﬁosl )()cwcular 3.0 15 15 0,25 0,2 0,5 0,4 0,5 0,4
ﬁofl) 3()e|ongated 25x%x45 15 1,5 0,25 0,2 0,5 0,4 0,5 0.¢
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
lOptionaI Optional
t ~ —Ld N
D D] \
A
" T )
Optional \\ AU Optional
L A y 1
- v,\\~ - - . s
\ o
h v )
Do A
Screw head terminals
B o) )
e Optional ¢ P Optional
/ / 7 4 />‘ /'_—
N
2o | E A =P e A
Studtetrminals
IEC
Key
A Hixed part
B Washer or clamping plate
C Anti-spread device
D (Qonductor space
E $Stud
Cross-section of conductor Minimum diameter D of Torque
accepted by the terminal conductor space q
mm2 mm Nm
3a
One screw Two screw
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? may be used for the
connection of the second conductor when it is required to connect two 2,5 mm? conductors.

Figure 10 — Screw head terminals and stud terminals



https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

—-42 - IEC 60884-2-1:2025 EXV © IEC 2025

B
- L L L L
IEC
Key
A Saddle
B Hixed part
C Stud
D ({onductor space
Cross-section of Minimum diameter D of Torque
conductor accepted by conductor space
the terminal
mm? mm Nm
Upto 4 3,0 0,5
Up to 6 4,0 0,8
Up to 10 4,5 1,2

The
equg

The [shape of the upper and lower faces of the*saddle may have a different shape to accommodate conducto

eithg

| to the minimum value specified for D can beiinscribed.

r small or large cross-sectional areas by inverting the saddle.

Figure 11 — Saddle terminals

shape of the conductor space may differ from that'shown in this Figure 11, provided that a circle with a dian

eter

Is of
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|
| r - ‘ —
% 7 | | A
R . | i I
_(b_ Fixed part X Fixed part - } |
il d | 4™
] | HER
|
D M D
<> 7 <>
el Part of accessory
= - with cavity for terminal
JEC
Cross-section of Minimum diameter D of Minimum distance g
conductor accepted by conductor space ? between fixed, part 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.

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

Eigure 12 — Mantle terminals

Compliance is checked by inspection, by measurement and by fitting conductors of the smallest
and| largest nominal cro$s-sectional areas specified.

12.2.2 Terminalsswith screw clamping shall allow the conductor to be connected without
spegial prepardtion.

Compliancesis checked by inspection.

NOT[E \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 thread.
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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,
rigid stranded and/or flexible conductor(s), according to Table 4 first with the smallest-and then
with the largest nominal cross-sectional area, the clamping screw(s) or nut(s) beingtightened
with the torque according to Table 7.

Dimeénsions in millimg¢tres

Terminal

0
+
: |
& 37,505
|
V . | Platen
EA i IZ] | ]
Bushing/ ‘ ‘
Mass | ‘

p IEC

Care should be taken that the bushing hole is made in a way which ensures that the force extended to the cable is
pure pulling force and that the transmission of any torque to the connection 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.

An
the

Dur
clan
use

In the case of the flexible conductor, the breakage of a few wires shall not.be taken into accq

pro

12.1

reliably between metal surfaces.

Con

Ter
soli

Ter
witH

The

larglest cross-sectional area specified in Table 4, the terminal screws being tightened wi

torq

If tH
torq

Eac
1m

b VI o sl Sl . L L L ) L L bl L e L L i
asSS do SPUCUITICU ITT T allc TU 1S SUSPCTIUcU 1rorrr tric ©rid or tric Curriauctor. 111 aurdativ
test is approximately 15 min.

ing the test, the conductor shall neither slip out of the clamping unit nor bréak near
nping unit, nor shall the conductor be damaged in such a way as to render itcunfit for fur

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

p.6 Terminals with screw clamping shall be so designed-that they clamp the condu

npliance is checked by inspection and by the following-test.

minals suitable for rigid and flexible conductorstaccording to Table 4 are checked with |
0 or rigid stranded conductors and on a new sét of specimens with flexible conductors.

minals suitable for flexible conductors:only (rewirable portable accessories) are cheq
flexible conductors.

terminals are fitted first with conductors of the smallest and then with conductors of

ue equal to two-thirds of the‘torque shown in the appropriate column of Table 7.

e screw has a hexagonal head with a slot, the torque applied is equal to two-thirds of
ue shown in column3 of Table 7.

h conductor s -then subjected to a pull as specified in Table 5, applied without jerks,
in, in the direction of the axis of the conductor space.

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

1 of

the
ther

unt

ctor

igid

ked

the
h a

the

for

Nominal cross-sectional area
of conductors accepted by the Pull
terminal
mm? 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 e

ach 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.

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

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

Terininals intended for the looping-in of two or three conductors are checked, being fitted with
the permissible number of conductors.

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

Table 6 — Composition of conductors

Nominal 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,X0,25 1x 1,38 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

Befpre insertion into the clamping means of the terminal, wires of rigid (solid or stranded)
conductorsare straightened; rigid stranded conductors may, in addition, be twisted to resfore
them approximately to their original shape and flexible conductors are twisted in one direction
so that'there is a uniform twist of one complete turn in a length of approximately 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 working loose, provided that:

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

Con

A ri
sec

Wh

Bef
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or

app
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he effectiveness of the sealing compound or resin is not impaired by temperatures attai
by the terminal under the most unfavourable conditions specified in this document:

npliance is checked by inspection and by the following test.

gid solid copper conductor or a rigid stranded conductor of the largest' fiominal cr
fional area specified in Table 4 is placed in the terminal.

bre rigid solid conductors do not exist, the test may be done withqigid stranded conduct]

bre insertion into the clamping means of the terminal, wires of rigid (solid or stranded)

roximately to their original shape.

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

bws and nuts are tightened and loosenéd-five times by means of a suitable test screwd1]
Epanner, the torque applied when tightening being equal to the torque shown in
ropriate column of Table 7 or in the &able of the appropriate Figure 9, Figure 10 or Figure
Chever is the greater.

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

the torque valuesigiven in column 3 of Table 7.

ned

PSS-

ors.

are

ightened; rigid stranded conductors may, in addition,,"be twisted to restore them

nce
side

iver
the
11,

bre a screw has a hexagonal head with a slot, only the test with the screwdriver is performed
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Table 7 — Tightening torques for the verification of
the mechanical strength of screw-type terminals

025

Dun
of §
imp

For
The
The

12.1
locK
of &

Con

NOT]
resil
resil

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 tighteneddoes
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 the screw.
b Column 2 applies to other screws which are tightened by meansCof'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.

fng the test, terminals shall not work loose and thére*shall be no damage, such as break
bcrews or damage to heads, slots (rendering, the use of the appropriate screwdi
pssible), threads, washers or stirrups that will\impair the further use of the terminal.

mantle terminals the specified nominal diameter is that of the slotted stud.
shape of the blade of the test screwdriver should suit the head of the screw to be teste

screws and nuts should notibe tightened in jerks.

ed against accidental loosening and it shall not be possible to loosen them without the
tool.

npliance is_ehecked by manual test.

E In general, the design of terminals shown in Figure 9, Figure 10, Figure 11 and Figure 12 provide suffi
ency/tocomply with this requirement; for other designs, special provisions, such as the use of an adeq
ent part which is not likely to be removed inadvertently, can be necessary.

age
iver

d.

.9 Clamping screws orhuts of earthing terminals with screw clamping shall be adequattely

aid

Cient
uate

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.

NOT

E 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.

For[mantle terminals, the distance between the fixed part and the end of the conducter-when
fully inserted, shall be at least that specified in Figure 12.

Compliance is checked by measurement, after a solid conductor of the largest'nominal cr¢ss-
secfional area specified in Table 4, has been fully inserted and fully clamped,

12.3 Screwless-type terminals for external copper conductors

12.3.1 Screwless-type terminals may be of the type suitable for-rigid copper conductors ¢nly
or df the type suitable for both rigid and flexible copper conductors:

For|the latter type the tests are carried out with rigid conductors first and then repeated with
flex|ble conductors.

Screwless-type terminals for rewirable portable accessories shall be of the type suitable for
flex|ble copper conductors.

12.3.2 Screwless-type terminals shall beprovided with two clamping units each allowing|the
proper connection of rigid or of rigid and flexible copper conductors having nominal cr¢ss-
secfional areas as shown in Table 8.

Table 8 — Relationship between‘rated current and connectable cross-sectional areas| of
copper-conductors for screwless-type terminals

Rated current Conductors
Nominal cross-sectional | Diameter of largest rigid Diameter of larges
areas conductor flexible conductor
A mm?2 mm mm
From 10 upto and From 1,5 up to
including 16 2,5 inclusive 213 2.2

Whentwo conductors have to be connected, eacit conductor shaftbe mtroduced im 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.

NOT[E Conductors are considered to be unduly damaged if they show appreciably deep or sharp indentations|

Compliance 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 intended disconnection of a conductor shall require an operation;other than a pull on|the
confductor, so that it can be done manually with or without the help;of a general purpose topl.

It shall not be possible to confuse the opening intended fot/the use of a tool to assist|the
conpection or disconnection with the opening intended fop-the conductor.

Compliance 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 condugctors is independent of the clamping of the other
conductor(s);

— Hduring the connection or discofinection the conductors can be connected or disconne¢ted
pither at the same time or separately;

— Ppach conductor shall be-introduced in a separate clamping unit (not necessarily in sepafate
holes);

— |t shall be possible:to clamp securely any number of conductors up to the maximum as
Jesigned.

Compliance is-ehecked by inspection and by manual tests with the appropriate conductorsg (in
number and-size).

12.3.8- \Screwless-type terminals of fixed socket-outlets shall be designed so that adequate
insgrtion 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 conduc
on one screwless-type terminal of each specimen, using a new specimen for each test.

tors

Thetest is carried out with solid rigid copper conductors, first with conductors having the lar{
nominal cross-sectional area, and then with conductors having the smallest _hom
cross-sectional area specified in Table 8.

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

Aftdr each connection, the conductor is subjected to a pull of the. Value shown in Table 9;
pulllis applied without jerks, for 1 min, in the direction of the longitudinal axis of the condu
spage.

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

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

Durjng the application of the pull, the’ conductor shall not come out of the screwless-1
terminal.

The test is then repeated with-rigid stranded copper conductors having the largest and sma
nonpinal cross-sectional areas specified in 12.3.2; these conductors are, however, conne
and| disconnected only ence.

Screwless-type tefmjnals intended for both rigid and flexible conductors shall also be tes
with flexible conductors, making five connections and disconnections.

Forlfixed soeket-outlets with screwless-type terminals, each conductor is subjected for 15
to g cincufar motion with (10 £ 2) revolutions per minute using an apparatus, as show
Figuré13. During this test, a mass as specified in Table 10 is suspended from the end of]
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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 P
mm? 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 14
10,0 9,5 280 2,0
a [Approximate relationship between mm2 and AWG sizes can be found in Annex D.
b 1If the bushing-hole diameter is not large enough to accommodate the conductor withéut binding, a busHing
having the next larger hole size may be used.

During the test, the conductors shall not move noticeably in the_¢lamping unit.

Aftgr these tests, neither the terminals nor the clamping(hmeans shall have worked loose jand

the [conductors shall show no deterioration impairing their further use.

In the case of the flexible conductor, the breakage.of a few wires shall not be taken into account

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

12.3.11 Screwless-type terminals shall withstand the electrical and thermal stresses occurring

in nprmal use.

Compliance is checked by the follewing tests a) and b), which are carried out on five screwlg¢ss-

type terminals of socket-outletsswhich have not been used for any other test.

Both tests are carried out with new copper conductors.

a) [The testis carried out loading the screwless-type terminals for 1 h with an AC or DC curtent
hs specified in\lable 11 and connecting rigid solid conductors 1 m long having the noniinal
cross-sectional area as specified in Table 11.

The testis carried out on each clamping unit.
Table 11 — Test current for the verification of electrical and
thermal stresses in normal use for screwless-type terminals
Rated current Test current Nominal cross-sectional
area of the conductor
A A mm?2
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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b)

In no case shall the voltage drop exceed\22,5 mV or twice the value measured after the 1

cyc

Aftgr this test an inspection by normal or corrected vision without additional magnification 3

sho

In gddition, the mechanical strength test according to 12.3.10 is repeated and all specim

sha

12.3.12 Screwless-type terminals shall be so designed that the connected rigid solid condu
remains clamped, even when it has been deflected during normal installation, for exam

duri

Corn

spe

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
terminals.

the

Care shall be taken to ensure that, during the period of the test, including the measurements,

ne conauctors and tne measurerment devices are not rmoveda noticeabnly.

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

PDuring the test, a current equal to the test current value given in Table 11_.s|passed
through the terminals.

The whole test arrangement, including the conductors, shall not _be“moved until
measurements of the voltage drop have been completed.

The terminals are subjected to 192 temperature cycles, each gycle having a duratio
approximately 1 h and carried out as follows:

- the current flows for approximately 30 min;

— for a further period of approximately 30 min no current.flows.

) and is done at the following moments:
- after the first 24 temperature cycles and aftet the 192nd temperature cycle;

- additional measurements shall be carriedrout after any 3 of the following tempera
cycles: after the 48th, 72nd, 96th, 120th, 144th or 168th temperature cycles.

e, whichever is the smaller.

W no changes evidently impairing further use such as cracks, deformations or the like.

| withstand this test;

ng mounting in a box, and the deflecting stress is transferred to the clamping unit.

The screwless-type terminals already subjected to the determination of the voltage drop

bnly
the

n of

The voltage drop in each screwless-type terminal is determined as specified for the tegt of

fure

P4th

hall

ens

ctor
ple,

nplianice is checked by the following test which is carried out on three socket-OfIItIet

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
clamping unit;

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

025

the

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).

Thel specimen is mounted on the fixed part of the test apparatus in such a way that the spec

con

If n

do Mot influence the results of the test.

Ins

To

starnting the test.

Ac

nominal cross-sectional area specified in Table 12 andys submitted to a first test sequence)
same clamping unit is submitted to a second test«sequence using the conductor having
larglest nominal cross-sectional area, unless the first test sequence has failed.

The force for deflecting the conductor is specified in Table 13, the distance of 100 mm bé
measured from the extremity of the terminal, including the guidance, if any, for the condud

tot

The test is carried out with continuous current (i.e. the current is not switched on and off du

the
sho

tesf

ductor inserted into the clamping unit under test can be freely deflected.

pbcessary, the inserted conductor may be permanently bent around obstaclessso)that th

avoid oxidation, the insulation shall be removed from the~conductor immediately be

amping unit is fitted as for normal use with a rigid sofid copper conductor having the sma

ne point of application of the force toe,the conductor.

test); a suitable AC or D€ power supply should be used and an appropriate resistg
1/ld be inserted in the circuit so that the current variations are kept within +5 % during

fied

ese

bme cases, with the exception of the case of guidance for the conductar, it may be advisable
to nemove those parts of the specimens which do not allow the defléction of the condu
corfiesponding to the force to be applied.

ctor

fore

lest
the
the

bing
tor,

ring
nce
the
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n of application of the forces
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Principle of the test apparatus for deflection on
screwless-type terminals

Ammeter

Millivoltmeter

Switch

Specimen

Clamping unit undef test
Test conductor,

Test conducter,\deflected

Point of application of the force for deflecting the conductor

Deflection-force (perpendicular to the straight cond

Figure 14 — Information for deflection test

IEC

b) Example of test arrangement to measure thie
voltage drop during deflection test on
screwless-type terminals

uctor)

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

Rated current of the socket-outlet

A

Nominal cross-sectional area of the test conductor

mm?2

First test sequence Second test sequence

From 10 up to and including 16

1,5 2,5
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Table 13 — Deflection test forces for screwless-type terminals

025

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

a

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

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

un

clamping unit under test in one of the 12 directions shown in Figure 14 a) and the voltage d

acri

The

Figuire 14 a), following the same test procedure.

If, f
mail
mof
mail
droj

The
pro
eac

If o
repg

12.4

See

12.4

12.%

Crimped connections shall comply with the following requirements.

r test. A force according to Table 13 is applied to the test conductor inserted-in

ss this clamping unit is measured. The force is then removed.

force is then applied successively on each one of the remaining 11 directions show|

or any of the 12 test directions, the voltage drop is greatercthan 25 mV, the forc
ntained in this direction until the voltage drop is reduced to a value below 25 mV, but forn
e than 1 min. After the voltage drop has reached a value-below 25 mV, the forc
ntained in the same direction for a further period of 30 8, during which period the volf
b shall not have increased.

other two socket-outlet specimens from the (set are tested following the same
bedure, but moving the 12 directions of the forcé/so that they differ by approximately 10
h specimen.

he specimen fails in one of the directions of application of the test force, the tests
pated on another set of specimens, all. of which shall comply with this new series of tes

} Insulation piercing terminals*(IPT)

Annex F.

b Crimped connections in accessories

b.1 Requirements for crimped connections

All conductor strands shall be deformed from their original cross-section form in the effeq
Crimp.-zone.

Noc«Cracks throughout the metal barrel shall be present.

unit
the
jrop

nin

is
not

is
age

D

\U

test
for

are

tive

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

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

NOTE 1 An example of crimped connection complying with the above requirements is given in Annex E.

inal

inal
inal

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

Voids within 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.
Compliance is checked by verifying that the required documentation is made available.

12.5.2 Pull-out test for crimped connections for accessories

Crlr oead-connactionachall hava cutabla b ool ottt
P T CoOTMCTToTTS STrat oy o outaoTCTTe oo oo StroTTrgtrTs

Six
typ4
can

before applying any tests.

The

The
und
inof

The

The
mar

The
of b

isp

13

IEC

14

14.1

Non

new terminations of each crimped connection type connected to a conductor of thé,size
used inside the accessory, shall be prepared by the manufacturer, ensuringdhat not
influence the tests results. The specimens shall be allowed to recover for mare than 2

crimp height of each specimen shall be measured and documented before the tests.

fixing of the specimen shall be such that the pull force is applied-axially to the termina
er test. Any cable clamping device that is not part of the_termination shall be rendsg
erative such that it has no influence on the test.

pull-out force of each specimen shall be measured, and documented as specified in 12.

measured pull-out force shall not be lower<than the minimum value specified by
ufacturer.

test is conducted using a tensile testing-machine, the head of which is travelling at a
etween 25 mm and 50 mm per minute, applying tension to the specimen until the condu|
Llled out of the crimp barrel or the conductor breaks.

Construction of fixed socket-outlets

60884-1:2022, Clause 43 is not applicable.

Construction of plugs and portable socket-outlets

Non-rewirable portable accessories

-rewirable portable accessories shall be such that:

and
ning
P4 h

tion
red

~

he

rate
ctor

heflexible cable cannot be separated from the accessory without making it permane

ntly

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.


https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

- 58 - IEC 60884-2-1:2025 EXV © IEC 2025

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 millimégtres

Support

Steel rod

2438

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

14.3 Fixing of pins and contacts of portable accessories
Pin$ and contacts of/portable accessories, if any, shall be

— |ocked against rotation,
— ot removable without dismantling the accessory,

— hdequately fixed in the body of the accessory when the accessory is wired and assembled
s for normal use.

Eaf ;I;Ily bUIItdth, pildbc bUIItdbtb dlluI IIUUtIdi bUIItdbtb Uf }JUItdIUiU bUbll'\Gt'Uutith b;ld“ LLLYJ 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. Construction of socket-contact assemblies

Socket-contact assemblies shall have sufficient resilience to ensure adequate contact\pressure
on plug pins.

Parfs of socket-contact assemblies, which will be in contact with the portion ‘of the pin intended
to make electrical contact when the plug is fully inserted into the socketioutlet, shall engure
metpallic contact at least on two opposing sides of each pin.

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

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

Pin$ and socket-contacts shall be resistant to corrosion and abrasion.

Sodket-contacts and pin(s) of socket-outletsywhich are made of copper or copper alloy| as
spetified in 26.5, are considered as complying with this requirement.

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

14.6 Enclosures of rewirable:portable accessories

The enclosures of rewirable/portable accessories shall completely enclose the terminals jand
the lends of flexible cable.

The construction shall be such that the conductors can be properly connected and that, when
the [accessory is.wired and assembled as for normal use, it is unlikely that:

— pressing. the cores together causes damage to the conductor insulation likely to result jn a
breakdown of the insulation;

— pcore, whose conductor is connected to a live terminal, is not pressed against accesslible
netatparts;

— 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.

Thv oprrant anopmina ~anpndiictora Af o flavibln aahla ara ~soppacind 0 tha annsncooy, fn oy h a

CtHfefHt CaTTyitg CORGHETOFS— O a—HeXiBre—ecapre—are—€eorRectea—+6—+tAe aCCCOooUTy—1Touq

way)f that they are led from the strain relief to the corresponding terminals along the shaortest
posgible path. Following which, the core of the earthing conductor is led to its terminal and| cut
off at a distance 8 mm longer than necessary when using the shortest possible,path fol its
corfect connection.

The| earthing conductor is then connected to the terminal. It shall then be possible to house|the
loop, which is formed by the earthing conductor owing to its surplus length|when the accessory
is assembled correctly.

In hon-rewirable non-moulded-on accessories with earthing (contact, the length of [the
confductors between the terminations and the cord anchorage (shall be adjusted in such a way
thaf the current-carrying conductors will be stressed before the’earthing conductor, if the flexible
cable slips in its anchorage.

Compliance is checked by inspection.

14.1 Risk of electric shock from loose wires
1

14.9. Terminals of rewirable portable accessories and terminations of non-rewirable portable
accessories shall be located or shieldedih such a way that loose wires from a conductor in[the
accessory will not present a risk of elegtric shock.

For|non-rewirable moulded-on portable accessories, means shall be provided to prevent loose
wirgs of a conductor from reducing the minimum isolation distance requirements between sjuch
wirgs and all accessible (external surfaces of the accessory, with the exception of [the
engpgement face of a plug.

Compliance is checked by the following:

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

— for, hon-rewirable moulded-on accessories, by verification and inspection according 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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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
mak

NOT]

straight during the test. Sharp bends are, moreover, made if it is considered likely that such bends\can occur d

the n

The

metal part or reduce the creepage distance and clearance through any coenstructional gap be
1,6|mm to the external surface.

The

14.9.4 Non-rewirable moulded-on accessories shall be<inspected to verify that there

med
thrg
eng|

NOT
14.1

For

ing sharp bends around barriers.

E The prohibition against making sharp bends around barriers does not imply that the free wirevhas to be

ormal assembly of the plug or portable socket-outlet, for example, when a cover is pushed on:

free wire of a conductor connected to a live termination shall not touch any access

ns to prevent stray wires of the conductor and/or live parts reducing the minimum dista
ugh insulation to the external accessible surface below 1,5 mm (with the exception of|
agement face of plugs).

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

rewirable portable accessories:

t shall be clear how the relief\from strain and the prevention of twisting is intended tg

effected;

he cord anchorage, or‘\at least part of it, shall be integral with or securely fixed to on
he component parts.of the plug or portable socket-outlet;

makeshift methods) 'such as tying the flexible cable in a knot or tying the ends with stn
shall not be used;

he cord anchorage shall be suitable for the different types of flexible cable which may
connected 1o it;

5crews, if any, which have to be operated to clamp the flexible cable, shall not serve t
Any,other component;

free wire of a conductor connected to an earth termination-shall not touch any live pari.

free wire is bent, without tearing the insulation back, in every possible direction but without

kept

iring

ible
low

are
nce
the

be

e of

ing,

be

fix

NOTE This does not exclude a cover serving to retain the flexible cable in position in the cord ancho

provided the cable remains in place in the accessory when the cover is removed.

to the metal parts;

metal parts of cord anchorages, including clamping screws, shall be insulated from

earthing circuit.

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

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

rage

cord anchorages shall be of insulating material or be provided with an insulating lining fixed

the

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
insige, when the cover is removed.

14.13 Screws 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 use of tight-fitting washers of cardboard or the like is deemed to beran adequate method
for making screws captive.

Compliance 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 projections-greater than 0,5 mm other than|the
ping, when the plug is wired and assembled as for nermal use.

Compliance is checked by inspection, after fitting conductors of the largest nominal crgss-
sectional area specified in Table 4.

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

Poriable 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.

Compliance is checked'by ‘the test of 13.5.

14.16 Portable accessories having IP code higher than IP20

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

Plugsthaving an IP code higher than IP20, with the exception of the engagement face, shall be

adequatetyenctosed-whenfittedwithaftexibte cabteas fornormatose——————

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 devices ghall
comply with the relevant individual IEC International Standards, if a relevant combined proguct
standard does not exist.

Compliance is checked by testing the components according to the relevant IEC Internatipnal
Stanhdard.

NOT[E For combination with RCDs, see IEC 61540.
14.19 Lampholders

Portable accessories shall not be an integral part of lampholders.
Compliance is checked by inspection.

14.20 Plugs for equipment of class Il

Plugs classified exclusively as plugs for “equipment of class [l may be rewirable or non-
rewjrable.

If the plugs are part of a cord set,*the cord set shall be provided with a connector for equipnjent
of class II.

If the plugs are part of a‘cord extension set, the cord extension set shall be provided with a
porfable socket-outletfor-equipment of class Il.

NOTIE 1 In the follawing countries, rewirable plugs for class Il equipment are not allowed: AT, AU, CZ, DE, FI| NL,
NO, [SE, SK.

NOTEE 2 In the following countries, cord extension sets for equipment of class Il are not allowed: AU, CZ, DE| DK,
IT, 9K, 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 orl|control
devjces, shall have a rated current not less than:

— the test current for the combination of the accessory and the cable as indicated.in Table[18,
for Clause 21, or

— the rated current of the incorporated overcurrent protective device, if any.

—

Anylincorporated component(s) shall have a rated voltage not less than.the rated voltage of|the

accessory.

Compliance is checked by inspection and, if necessary, by testing the component according to
the lrelevant IEC International Standard.

When a control circuit reduces the current through the plug based on a temperafure
measurement, the following parameters shall be taken’into consideration by the control deyice
manufacturer:

— the current shall not exceed the rated current of the plug;

— [he temperature of the current-carryingparts 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 clan]ping
unitq fitted on each pin according to Clause 19.

14.22 Plug which is an integral-part of plug-in equipment

14.22.1 If a plug is an integral part of plug-in equipment, that equipment shall not cquse
overheating of the pins @r impose undue strain on fixed socket-outlets.

NOTE Examples of equipment with plugs which are an integral part are razors and lamps with recharggable
battgries, plug-in trahsformers.

—

Plugs having-a rating above 16 A and 250 V shall not be an integral part of other equipmern

For|two=pole plugs, with or without earthing contact, having ratings up to and including 16 A
and[260'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

with

drawn 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.

Con

NOT]
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Men
of 1

14.3
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npliance is checked by inspection and in case of doubt by test.

E Examples of possible tests are given in Annex B.
P4 Membranes in inlet openings of portable accessories

hbranes in inlet openings of portable accessories shall meet the requirements of 13.22
3.23.

5 Rewirable socket-outlets which can be fixed

irable portable socket-outlets which can be assembled andwired for normal use after t

Ket-outlets and with the following additional requirements for surface fixed socket-outle

brovision for earthing: 11.2, 11.3, 11.6;
erminals and terminations: 12.2.1;

construction of fixed socket-outlets: Clause 13;

16.2.3;

emperature rise: Clause 19;

mechanical strength: Clauseg, 24;

Fesistance to heat: Clause\25;

Creepage distances, clearances and distances through sealing compound: Clause 27;

resistance of insulating material to abnormal heat, to fire and to tracking: 28.1.2, glow-
est.

E In the following country portable socket-outlets are not permitted to be fixed: CA, US, ZA.
26 Requirements for shutters in portable socket-outlets

able-socket-outlets shall be provided with shutters.

resistance to ageing, protection provided by enclosures, and resistance to humidity: 16.p.

and

heir

part has been fixed onto a surface shall comply both with the requirements for portable

S:

ire

NOT
us.

NOT

E 1 In the following countries portable socket-outlets are not required to have shutters: AU, AT, CA, DE

E 2 In the following country the standard sheets for the portable socket-outlets specify the requirement

shutters: DK.

14.101 Fuse-link

Fus

e-links shall be replaceable.

,JP,

s for

Provision shall be made within the body of a fused plug for a suitable fuse-link complying with

IEC

60269-1 and IEC 60269-3 as far as they reasonably apply (see 14.21).

A fuse-link shall not be fitted in the earthing circuit.
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For plugs to be used in a non-polarized system, fuse-links shall be fitted in all current-carrying
poles (line and neutral).

For

plugs to be used in a polarized system, a fuse-link shall only be fitted in each line pole.

Fuse-links shall be mounted between contacts fitted to the terminal or termination of the
conductor of the flexible cable and to the corresponding plug pin.

The design of plugs shall be such that adequate contact with fuse-links is maintained when the
plug is assembled.

A fu

instplled in a polarized wiring installation, the correct relationship between the neutral-and

line

Compliance is checked by inspection.

15

IEC

16

16.1

Acc

Par
and

Con

Acc
atm
circ

Acc
ass

For

pole or poles is maintained.

Interlocked socket-outlets

60884-1:2022, Clause 15 is not applicable.

Resistance to ageing, protection provided by enclosures, and resistance {
humidity

Resistance to ageing

essories shall be resistant to ageing.

these parts are not subjected to.the test.
npliance is checked by the following test.

essories, mounted as-for normal use, are subjected to a test in a heating cabinet with
osphere having the composition and pressure of the ambient air and ventilated by natf
Llation.

essories having an IP code higher than IPX0 are tested after having been mounted
embled as‘specified in 16.2.3.

accessories having a lid, the lid is closed during the test.

sed plug in a polarized system shall be so designed that when inserted in a socket-outlet

the

s intended for decorative purposes-only, such as certain lids, shall be removed if posslible

an
vral

and

For portable socket-outlets, the plug of the same system having the same rated current as the
socket-outlet shall be inserted into the socket-outlet during the test. The plug can be suitably
modified if necessary to allow the closure of the lid, if any.

The

The

The

temperature in the cabinet is (70 + 2) °C.
specimens are kept in the cabinet for seven days (168 + 4) h.

use of an electrically heated cabinet is recommended.

Natural circulation may be provided by holes in the wall of the cabinet.
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After the treatment, the specimens are removed from the cabinet and kept at a room
temperature and relative humidity between 45 % and 55 % for at least four days (96 h).

The specimens shall show no crack visible with normal or corrected vision without additional
magnification, nor shall the material have become sticky or greasy, this being determined as
follows:

— 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
IUt ofiw'\ tU tl‘lc bI’UtI’I.

Aftgr the test, the socket-outlets shall not deviate from the dimensions specified in the Standard
shegts and shall show no damage impairing their future use. In case of doubt, new _spécimens
are |tested again in accordance with 16.1 and shall comply with the requirements-of 9.1 jand
10.2.

NOT[E The 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 t¢ the
mass of the specimen plus 500 g;

— dquilibrium is then restored by pressing the specimen with the forefinger, wrapped in a dry piece of rough cjoth.

For|portable socket-outlets, after having withdrawn the test plug from the socket-outlet|the
confact pressure of the contact assembly is checked as spetified in 22.3 with the singlefpin
gauge. The gauge shall not fall from the contact assembly within 30 s.

Forlfixed socket-outlets, the test is then repeated on & 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 aliow the closure of the lid, if any.

Aftgr 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 Protection provided by enclosures
16.2.1 General

Endlosures shall provide protection against access to hazardous parts, harmful effects dug to
ingness of solid foreigh objects and harmful effects due to ingress of water in accordance with
the [IP designation, of the accessory.

Compliance-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 duje

— to ingress of sotid foreigmobjects
16.2.2.1 General

Accessories and their enclosures shall provide a degree of protection against access to
hazardous parts and against harmful effects due to ingress of solid foreign objects.

Fixed socket-outlets are mounted as in normal use on a vertical surface. Flush-type and semi-
flush-type socket-outlets are mounted in an appropriate box according to the manufacturer's
instructions.

Accessories 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 tightened with
a torque equal to two-thirds of that applied during the test of 24.7.
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Screws of the enclosure are tightened with a torque equal to two-thirds of the value given in

Tab

le 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.

NOT

16.2-2:2—Protectiomagainstaccesstotazardousparts

The

16.1

The

For
con
ope

For
be (

The

16.1

Acc
due

Con
beld

Flus

Figure 18 a) representing the intended use of the flush-type and semi flush-type socket-out

E Cable glands are not filled with sealing compound or the like.

appropriate test specified in IEC 60529 is performed (see also Clause 10).

p.2.3 Protection against harmful effects due to ingress of solid foreign objects

appropriate test specified in IEC 60529 is performed.

the test of accessories with numeral 5 as the first characteristic} the accessories
sidered to be of category 2; dust shall not penetrate in a quantity tg-interfere with satisfac|
ration or to impair safety.

the test of the first characteristic numeral 6, enclosures-of,socket-outlets are considere
bf category 1 (see 13.6 of IEC 60529:1989); no dust shall penetrate.

test probes shall not be applied to drain holes.,

p.3 Protection against harmful effects due to ingress of water

essories and their enclosures shall previde a degree of protection against harmful eff
to ingress of water in accordance with their IP classification.

npliance is checked by the appropriate tests of IEC 60529 under the conditions spec
w.

h-type and semi-flush~type socket-outlets are fixed in a vertical test wall according

are
fory

d to

bcts

fied

y to
lets

using an appropriaterbox in accordance with the manufacturer's instructions.

Where the manufacturer's instructions specify that the accessory is suitable to be installeq on
a rqugh wall\the test wall according to Figure 18 b) or Figure 18 c) is used. The test wall is
made with-bricks or plastic having flat smooth surfaces. When the box is mounted in the |test
wall, it shall fit tight against the wall.

If Ssdiillg Illdtﬂlidi ib uacu' iII Uldcl tU DUdi tilc IUU)\ iIItU tiIU Wd“, It biIUuiUl IIUt illﬂuﬂllbc the
sealing properties of the specimen to be tested.

NOT

E 1 Figure 18 shows examples where the edge of the box is positioned in the reference plane; other positions
are possible, according to the manufacturer's instructions.
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Dimensions in millimetres

Rear of box is sealed to
prevent ingress or leakage

\ \
Corners can

have chamfer

3 400

%Q IEC
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L
N
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R\
xO
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Dimensions in millimetres

300

- - Corners can
A > o | NI Rear of box is sealed to
?-| e - > \ prevent ingress or leakage
\ \ \
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o
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Box
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Y
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Vi N
~ _ s y
! |
10 £0,5) 3
Reference (100, -l O
surface

Y
Material: rigid plastic
General tolerance +1 mm if hot.specified
IEC

The rough surface related to the reference surface shall be equivalent to Figure 18 c)

b) Plastic wall



https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

IEC 60884-2-1:2025 EXV © IEC 2025 -71 -

Dimensions in millimetres
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* or in accordance with the manufacturer’s instructions
IEC
c) Brick wall
Figure 18 — Types of test wall
Surfate type socket-outlets are mounted as for normal use in a vertical position and fitted with
cables-orconduits-or-both-in-accerdanco-with-tho-manufacturersinstructions—Gables-shall-Have

vttt CTrratiora oot aGtr LEAZEERN]

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 cable gland or membrane. The entry of the cable is from below, if
possible.

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

$
&
L

| | W3 f80°y 120°
V" Pxa
i ( }/IPX3

/

]
Test walll ' /
T Base plate

IEC

1: Base plate
2: Tést wall
3 Specimen

4: Ogcillating 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 yse,
such that there is no straim on the flexible cable. They are fitted with flexible cables (see
Table 25) having conduttors of the largest and smallest nominal cross-sectional area givep in
Table 4, as appropriate‘to their rating.

Screws of the~enclosure operated when mounting the accessory are tightened with a torque
equjal to two=thirds of the applicable torque given in Table 7.

Cahleglahds are tightened with a torque equal to two-thirds of that applied during the 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 ap accessory has drain holes which have been opened, it shall be proved by inspection fhat
any|water which enters does not accumulate and that it drains away without doing.any harm to
the |complete assembly.

The specimens shall withstand an electric strength test specified in 17.3 which shall be stafted
within 5 min of completion of the test according to this subclause.

16.3 Resistance to humidity

Accessories shall be resistant to humidity which may occur in normal use.
Compliance is checked by the humidity treatment described. in this Subclause 16.3.
Inlef openings, if any, are left open; if knock-outs areprovided, one of them is opened.

Parts which can be removed without the aid of a\teol, are removed and subjected to the hum|dity
tredtment along with the main part; spring lidsbare open during this treatment.

The humidity treatment is carried out inca humidity cabinet containing air with a relative hum|dity
maiptained between 91 % and 95 %:

Theltemperature t of the air in which the specimens are placed is maintained within £1 K oflany
conyenient value t between-20-°C and 30 °C.

NOTE 1 In the following ceuntry the temperature in the humidity cabinet is (40 + 2) °C: CN.

Befpre being placed in the humidity cabinet, the specimens are brought to a temperafure
between t and (t+4) °C.

The specimens are kept in the cabinet for

— [wordays (48 h + 2 h) for accessories having an IP code of IPXO0;

— Sseven days (166 h + 4 h) for accessories having an IF code higher than IFXU.

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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Insulation resistance and electric strength

17.1 General

The insulation resistance and electric strength of accessories shall be adequate.

025

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.
pre

, In the humidity cabinet or In the room In which the specimens were brought to
bcribed temperature, after re-assembly of those parts which can be removed without the

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,
measurement being made 1 min after application of the voltage.

Thel insulation resistance shall be not less than 5 MQ.

17.
a)

a)

b)

c)

d)

p.2 For socket-outlets, the insulation resistance is measured consecutively:
between all poles (L1, L2, L3 and N, if any) connected together and the body,
measurement being made with a plug in engagement;

between each pole (L1, L2, L3 and N, if any) intufn and all others, these being conne
fo the body with a plug in engagement;

between any metal enclosure and metal foil in contact with the inner surface of its insula
inings, if any;
NOTE This test is only made if an insulating*lining is necessary to provide insulation.

between any metal part of the ¢cord anchorage, including clamping screws, and eart
terminal(s) or earthing contact(s), if any, of portable socket-outlets;

between any metal part of the cord anchorage of portable socket-outlets and a metal ro|
the maximum diameter(of'the flexible cable inserted in its place (see Table 25).

The term "body" used<inya) and b) includes all accessible metal parts, metal frames suppor

the

base of flush-type Jsocket-outlets, metal foil in contact with the outer surface of access

external parts of insulating material, fixing screws of main parts or covers and cover-pla
external assembly screws, earthing terminals or earthing contacts.

Measurements c), d) and e) are not made on non-rewirable portable socket-outlets.
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leswrapping the metal foil round the outer surface or placing it in contact with the irn

surface of parts of insulating material, it is pressed against holes or grooves, without any

app

reciable 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)
b)

c)

d)

between all poles (L1, L2, L3 and N, if any) connected together and the body;

between each pole (L1, L2, L3 and N, if any) in turn and all others, these being connected

to the body;

between any metal part of the cord anchorage, including clamping screws, and earthing

terminal(s) or earthing contact(s), if any;

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 Electric strength test

A voltage of substantially sine-wave form, having a frequency of 50 Hz or 60 Hz, is applied for
1 mjn between the parts indicated in 17.2.

Thel test voltage shall be as follows:

— [ 250 V for accessories having a rated voltage up to and including 130V;

— PR 000 V for accessories having a rated voltage exceeding 130 V,

Acclessories with an accessible metal surface according to 10.3.2@&hall in addition be tested as
follgws:

Between the live parts (L1, L2, L3 and N, if any) connected together and the accessible mietal
surface:

— P 000 V for accessories having a rated voltage tp to and including 130 V;

— [B 000 V for accessories having a rated voltage exceeding 130 V.

Initiglly, not more than half the specified voltage is applied, then it is raised rapidly to the|full
valye.

No flashover or breakdown shall oceur during the test.

The high-voltage transformetused for the test should be so designed that, when the oufput
terminals are short-circuited-after the output voltage has been adjusted to the appropriate fest
voltage, the output current:is at least 200 mA.

The overcurrent relay should not trip when the output current is less than 100 mA.

Carg is takenthat the RMS value of the test voltage applied is measured within £3 %.

Glo discharges without drop in the voltage are neglected.

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.
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Plugs and socket-outlets are tested according to 19.2, except for the following specific cases.

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.

N

Fixed socket-outlets incorporating pilot lights are in addition submitted to the tests of 19.5.
Non-rewirable accessories are tested as delivered.

Rewirable accessories are fitted with polyvinyl chloride insulated conductors having a nomjinal
cross-sectional area as shown in Table 16.

Table 16 — Nominal cross-sectional areas of copper conductors
for the temperature-rise test

Rated current Nominal cross-sectional area
A mm?2
Flexible conductorsfor Rigid conductors (solid of
portable accessories stranded) for fixed accessolfies
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.afe'tightened with a torque equal to two-thirds of that specified in
12.2.8.

To ¢nsure normal cooling of the terminals, the conductor connected to each terminal shall Have
a lehgth of at least™1;'m.

The test plugiis-fitted with insulated conductors having the same nominal cross-sectional grea
fitteld to the.socket-outlet under test, the conductor from each terminal shall be not less fhan
1m

NOT 1 Eor o twao-naolanlua-tha nductaorlanath-bhaotweoaon tarminale will nat ha lace than 9 o
T =o—a—tWwe—pore-—prag—th ReHete—eRgt—oetw e e SR etTBeesSthah—-

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.
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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.

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

In the case of non rewirable accessories care should be taken to minimize the influence on
structure/design/performance of the accessory when accessing the termihations of
accgssory.

For
the
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confacts, irrespective of their number, are considered as one’pole.
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thodigh they are in‘contact with them, is also determined.

NOT]
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test assembly shall be placed in a draught-free environment for the test.

accessories having three poles or more, the current during the test shall be passed throj
phase contacts, where applicable. In addition, separate tests shall be made passing
ent through the neutral contact, if any, and the adjacent phdse-“contact and through
hing contact, if any, and the nearest phase contact. For the purpose of this test, eart

he case of multiple socket-outlets, the test is carried out on one socket-outlet of each 1
current rating with the test current as specified in-Table 18 passed through that one soc
et

he case of a multiple socket-outlet consisting of pre-wired single socket-outlets intende
nounted in one single box, the test is cartied out with the test current specified in Tablg
bne socket-outlet that shall be the farthest from the main terminals in the internal elect
/it.

brmined by means of thermoceuples shall not exceed 52 K. Thermocouples shall be app
lose as possible to the terminals or terminations.

necessary to retain current-carrying parts and parts of the earthing circuit in position, e

E 3 Inthefollowing country, when accessories incorporate elements such as dimmers, fuses, switches, en
ators etd., jthe incorporated elements are to be tested in accordance with the ratings specified by
ifacturersAny protective element (such as fuses or thermal cut-outs) is to be electrically short circuited W
bf negligible resistance, for the execution of the test: ZA.
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temperature rise of the terminals, terminations and clamping units according to Figurg¢ 20
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the purpose of theitest of 25.4, the temperature rise of external parts of insulating matgrial
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Dimensions in millimetres
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in hole (shaded area)

rea for mounting the thermocouple pérmanently

pace for the welded supply cable-(optional: screw fixing)
hreaded hole for clamping screw

,5mm<ds<3mm

ptional threaded hale\for screw fixing of supply cable. If used, the screw shall have no head and sha
ghtened with the torque according to Table 7

ARKS:
flateriali;brass with at least 52 % of copper.

olérancte: + 0,2 mm unless otherwise stated.

tre—dimemnsion(s) for thestadedarea is(are) the maximumT ptug pim dimersion(s)—+ 0,8 .

| be

— 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

e d

/

N

DA
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N dan

¢lamping body

Clamping jaw

Jaw moves when clamping screWw is tightened

Rin hole (shaded area)

Area for mounting the thermocouple permanently

Ypace for the welded supply cable (optional: screw fixing)
Threaded hole for clamping screw

1,25 mm << 3 mm

s Optional) threaded hole for screw fixing of supply cable. If used, the screw shall have no head and sha]l be
tightened with the torque according to Table 7.

g Gap for clamping jaw to move downward when clamping screw is tightened = 0,7 mm minimum.

REMARKS:

— Material: 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.

— 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 not possible to use the clamping unit of Figure 20 due to the design of theplug,|the
clamping unit may be modified in order to perform the test.

In this case the diameter of the screw, the threaded hole and the total volume'of the modified
clamping unit shall be identical to Figure 20.

The supply cable indicated in Figure 20 shall have a cross sectiong@hkarea appropriate for|the
ratgd current of the accessory, selected according to Table 16, @and shall have a length qf at
leagt 1 m.

The screw is then placed approximately in the middle of the bare part of the pin and tightehed
with a torque of 0,8 Nm.

Forltests of earthing contacts of plugs having lateral earthing contacts and/or resilient earthing
confacts, tests are performed using a fixed socket-outlet complying with this document jand
havfng as near-to-average characteristics as,can be selected, but with minimum size of|the
earthing pin, if any.

19.2 Test for plugs and socket-outléts

For|socket-outlets, the test plug isiinserted into the socket-outlet, and an AC or DC currenit as
spegified in Table 18 is passed for 60 *g min.

For|plugs, an AC or DCcurrent as specified in Table 18 is then passed for 60 *55 min.

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 loryfor 4 h, whichever is shorter. In practice, steady-state value is reached when|the
varigtion-af‘the temperature rise does not exceed 1 K/h.

ForLHL plugc and socket-outlets an ::Ifnrn::fing or direct current as Qpnr\ifinrl in Tabhle 18 s

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.

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 +g 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.
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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 *50’ min.

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

NOT]

Int
etc.
con

19.4

Sod
test

Nor

total nominal load on the supply cable is passed for 60 *g min.

E The value of 70 % relates to the fuse characteristics and is specified in the relevant national standards

he case of fixed socket-outlets incorporating dimmers, fuses, switches, ienérgy regulaf
components connected in series to the line contacts are short circuited and componsg
hected in parallel to the line contacts are disconnected for the purpose”of this test.

IEC 60884 series

ket-outlets and rewirable plugs with incorporated components are tested by the folloy
s 1) and 2):

1) with a current which is equal to the test current/as indicated in Table 18, for Clause
For this test, incorporated components connécted in series to the line contacts are s
circuited and incorporated components..connected in parallel to the line contacts
disconnected;

P) in the case of incorporated compoheénts in series, with a current which is equal to
rated current of the accessory or;the rated current of the component(s), whichever is

to the rated current of the @accessory, with the incorporated component working a
normal use,

When the incorporated . ¢omponents need to be supplied for their correct functioning,
fest is made at the rated-voltage.
-rewirable plugs with incorporated components are tested by the following tests 3) and

3) with a current which is equal to the test current for the combination of the plug and|
cable as~indicated in Table 18, for Clause 19. For this test, incorporated componsg
connected in series to the line contacts are short circuited and incorporated componsg
connhécted in parallel to the line contacts are disconnected;

1) in"the case of incorporated components in series, with a current which is equal to

ors,
bnts

} Test for accessories with incorporated components not.covered by other parts of

ing

19.
hort
are

the
the

lower. In the case of incorporated components in parallel, with a current which is equal

S in

the

4):

the
bnts
bnts

the

test current for the combination of the plug and the cable as indicated in Table 18

for

Clause 21, or the rated current of the component(s), whichever is the lower. In the case
of incorporated components in parallel, with a current which is equal to the test current
for the combination of the plug and the cable as indicated in Table 18, for Clause 21,
with the incorporated component working 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.
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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.
19.5 Additional tests

For the execution of the test of this Subclause 19.5, fuses shall be electrically short circuited
with a link of negligible resistance.

19.5.1 Tem i ies with

19.5.1.1 General

Crimped connections with flexible conductors used in the main current-carrying ciréuit (line jand
neugral) in accessories shall withstand, without harmful effect, the mechanical;electrical and
theqmal stresses occurring when subjected to cyclic loads.

Crimped connections used for example, for pilot lights are excluded from.this requirement

Thetests are performed on six connections of each crimp construction; taken from at least three
spegimens, using new non-moulded on or non-assembled specimens.

Accessories shall be tested in a draught-free environments

19.5.1.2 Test

The live pins of the plug shall be inserted in the clamping units having the dimensions specified
in Fligure 20 together with a flexible conductors’selected according to Table 16 at least 1 m fong
to He connected to the source. The screw. ofdthe clamping unit is placed approximately in|the
midple of 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
ping of the plugs are maintained.(in a horizontal position. The distance between specimens
simpltaneously under test shall\be at least 150 mm, to avoid any influence on test results.

Crimped connections of socket-outlets are tested in open air (without their enclosures) fifted
with the cable having‘“a minimum length of 1 m as provided by the manufacturer. |The
temperature rise is measured on the conductors as close as possible to the crimped connecition
but|not more than\10 mm away from the entrance of the crimping barrel. The contact tubje is
conhected by a.means which does not affect the test results, e.g. welding, soldering ¢r a
clamping unifitea flexible conductor selected according to column 2 for rigid conductors (Jolid
or stranded).for fixed accessories of Table 16.

The length of the conductor that is connected to the source shall be at least 1 m long. Gare
Sha l’ bU l‘ar’\cu lIUt tU I'Ilfl’UUllbU thu bll'lllIJUU’ bUlllIUbl.‘l'Ull VVhUll IIIUUIIL‘I.lly thc thUllllUqupl’Uo t 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*3 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).


https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

IEC

60884-2-1:2025 EXV © |IEC 2025 - 83 -

Table 17 — Test current for cycling tests on accessories with crimped connection

Cable 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 - - -
25
(base 1,6 x /) - 16 21 26 26 * 26 * 26]*
4 - - - - 32 36 36[*
6 - - - - - 40 46|

The current is limited so as not to exceed a 30 K temperature rise on the cable.

If n¢
The

The
of t
curt

The

a)
b)

c)

Wh
con

d)

e)

number of cycles is 250 or 500 depending on the measuremeént’results.

temperature rise at the clamping units of the plug or thete€mperature rise at the condu
he socket-outlet is measured for each cycle within the last 5 min before the end of
ent-carrying period.

accessory is declared compliant when the following conditions are fulfilled.

The temperature rise measurement of each crimped connection shall not exceed 45 K.

The average of the six temperature rise: measurements of the crimped connections ur
testing recorded at the 250th cycle shall not exceed 35 K.

A linear trend-line of all six measurements shall be calculated and drawn through
imeasurement points from the50th to the 250th cycle. The value given by each trend-lin|
the 250th cycle shall not exeeed the value given on the trend-line at the 50th cycle by nf
than 5 K.

bn ¢) is not fulfilledtthe test shall be extended to 500 cycles with the following additi
pliance conditions,

The averagetofthe six temperature rise measurements of the crimped connections un
festing recorded at the 500th cycle shall not exceed 35 K.

A linear. trend-line of all six measurements shall be calculated and drawn through
imeasurement points from the 250th to the 500th cycle. The value given by each trend-
at(the” 500th cycle shall not exceed the value given on the trend-line at the 250th cyclg

bcessary for this test, specially prepared samples may be provided, by the manufacturer.
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are than 10 K

The

linear trend-line is calculated as follows.

ny () -2 x)y
Y2 - (Tx)

Slope: a =

Offset: 3 = 2y-ayx
n

Trendline formula: y=ax+ f
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where

n

is the number of points to be considered;

x and y are the abbreviations for xi and yi, with i from 1 to »;

z

NOT

is the sum from i = 1 to i = n for all xi and yi.
E An example of a linear trend line calculation is given in Figure 21.

A

Position 30

Measurement
sample

025

x X Xx y xxy

1 7 17 25
4 21 42 o

1
2
3 9 18 54
4 16 26 104 20

5 25 21 105

™

X M| DW=~

1

15 55 103 322
225 3025 10 609 103 684

15

Tren

19.4

Fixd
des

Con

The
rate
atr

The
for

Pilg

a numerator 65
a denumerator 50

v
9
n

=

w

10

S numerator 83,5 > ‘ p=16,7 5

S denumerator 5

 line equation: y=13x+16,7 ‘

y 0 1 2 3 4 5
18,0
23,2 Example within = 5

o= =

Figure 21 — Example of atrend line calculation

5.2 Additional test for fixed socketzoutlets incorporating pilot lights

gned that in normal use the temperature of accessible surfaces is not excessive.
npliance is checked by the(following test.

fixed socket-outlets.are mounted and connected as in 19.1 with the pilot light supplie
d voltage so thatthey are constantly illuminated for 1 h. The fixed socket-outlets are loa
hted current.

temperature rise of the external surface of the fixed socket-outlets shall not exceed 4
hccessible surfaces of metallic material and non-metallic material.

tlights using neon lamps or LEDs consuming no more than 3 mA are not tested.

Y

IEC

d socket-outlets incorporating pilotdights or intended to incorporate pilot lights shall b¢ so

o at
ded

5 K

20

Acc

For

Breaking capacity
essories shall have adequate breaking capacity.

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.

NO

The
purj

The
mic

The

Plug
to-4

For

In the following country, the pins are Ni-plated and the plug has near average dimensions: AU

shapes of the extremities of the insulating sleeves are not considered of importance for
bose of the test, provided that they are according to the relevant standard sheet.

material of the brass pins of the test plug should contain at least 58 % ‘copper and t
ro-composition should be homogeneous.

ends of round pins are rounded.

)s are tested using a fixed socket-outlet complying with this.decument and having as n
verage characteristics as can be selected.

accessories with a rated voltage lower than or equalbto 250 V and a rated current |0

tham or equal to 32 A, the length of the stroke of test.apparatus is between 50 mm and 60

The

The
the

The
sub

Acc

plug is inserted and withdrawn from the socket-outlet 50 times (100 strokes) at a rate

30 strokes per minute for accessories having a rated current up to and including 16 A
a rated voltage up to and including 250\V;

15 strokes per minute for other accéssories.

test voltage shall be 1,1 times)the rated voltage and the test current shall be 1,25 ti
rated current.

periods during which~the test current is passed from the insertion of the plug
sequent withdrawal are as follows:

for accessorieswith rated current < 16 A: 1,5+3’5 S

for accessories with rated current > 16 A: 3+g’5 S

essories are tested using an alternating current with cos ¢ = 0,6 + 0,05.

the

heir

ear-

wer

mes

intil

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
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(spring)

Esed
they

s example, the springs, other than springs B, shall be chosen and adjusted in such a way that when compre
hexthird of the difference between the length in the disengaged position and the fully compressed length,
a force equal to 1,2 times the appropriate maximum withdrawal force specified in Clause 22.

In th
by o
exer

Figure 22 — Example of apparatus for breaking capacity and normal operation test
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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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the test on three-pole accessories, three-core inductors are used.

025

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.
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ing the test, no sustained arcing shall occur.

r the test, the socket-outlets entry holes for the pins shall show no damage impairing
her use.

Normal operation

essories shall withstand without excessive wear or other harmful-gffect, the mechan
trical and thermal stresses occurring in normal use.

npliance is checked by testing socket-outlets, and plugs“with resilient earthing soc|
facts or with pins which are not solid, by means of an approepriate test apparatus, an exan
hich is shown in Figure 22.

test pins (during the socket-outlet test) and the fixed socket-outlets (during the plug
plugs with resilient earthing socket-contacts>or with pins which are not solid) shal
aced after 4 500 and 9 000 strokes.

socket-outlets with shutters the procedure specified in Figure 24 shall be followed.

manufacturer shall be permitted-to indicate at which point 1, 2 or 3 of Figure 24 the

hjramme shall begin. If the mahufacturer indicates to start at point 2 or point 3, the test s
berformed on new specimens-that have previously been subjected to the test of Clausg
e conditions required to the relevant starting points 2 or 3.

bn the test is carried-out by hand, the rate of strokes per minute and the period during w
test current is passed shall be as close as possible to the indicated values.

ket-outlets)are tested using a test plug with brass pins having the dimensions of
esponding standard sheets. As far as the extremities of the sleeves are concerned,

sufficient<that their dimensions are within the tolerances given in the relevant standard she

The

heir

cal,

ket-
ple

test
be

test
hall
b 20

hich

the
it is
et.

madterial of the brass pins of the test plug should contain at least 58 % copper and t

eir

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 *5 %
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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)

ating of Rewirable fixed Rewirable Non-rewirable portable . sI
. portable Non-rewirable plug
cessory accessories N socket-outlets
accessories
Nominal Nominal
Test current Test current s:t;?i?;-al Test current s:::?iisn-al Test current
area area
A A mm?2 A mm? A
Clause | Clause | Clause | Clause Clause | Clause Clause | Clapse
19 21 19 21 19 21 19 211
- - - Tinsel 1 1
25A - - - 0,5 2,5 215
130 V/250 v 0,75 4 2,5 0,75 4 2l5
1 4 2,5 1 4 2/5
- - - Tinsel 1 1
- - - 0,5 2,5 215
140 /250 v 9 6 8.4 6
3 0,75 9 6 0,75 9 q
1 9 6 1 9 q
0,75 10 10 0,5 2,5 215
1 12 10 0,75 10 10
130 1\/0/2A50 v 16 10 14 10
9 1,5 16 10 1 12 1P
1,5 14 10
14 A socket- 20 13 17 13 0,5 3,5 3 0,5 3,5 3
ojutlets and 0,75 7 6 0,75 7 i
fused plug
system 1,00 11 10 1,00 11 10
250V 1,5 14 13 1,5 14 1B
0,5 2,5 2)5
13 A 17 13 17 13 0,75 10 10 0,75 10 1P
250V 1 12 10 1 12 1p
1,5 16 13 1,5 16 1B
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
Test current Test current s:;?i?;-al Test current s:::?iisn-al 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

A1A6,\A\, 22 16 20 16 1,5 16 16
A 2,9 22 1P
20 A 26 20 26 20 2,5 20 20 2,5 20 2p
2,5 25 25 2,5 25 2b
25 A 32 25 32 25 4 25 25 4 25 2b

25DV / 440V

6 31 2b
32 A 2)5 25 2b
130 V/250 V 40 32 40 32 2,5 25 25 4 31 3M
440 V 6 42 3p

Tingel cords and flexible cables having a nominal cross-sectional area of 0,5 mm? are allowed in lengths up to[2 m
only.

Plugs and connectors incorporated in cord sets are tested as specified in the respective relevant standard (this
dochiment 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 pext
lower and the next higher standard ratings except for Clause 19 test currents for rewirable portable accessoties,
whi¢h are obtained as follows:

— |for/ <10A, test current = 1,4/ ;

— |for In > 10 A, test current = 1,25 In.
NOTE 1 In the following country 1,25 mmZ is\Used: GB.

NOTE 2 In the following countries, flexible cables having a cross-sectional area of 1 mm? and cable length ¢ver
2 m|are not allowed for portable socket-outlets: AT

@ Flexible cables having a cross-sectional area of 1 mm? are allowed with a length up to 2 m only.
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Clause 21 Normal operation

10 000 strokes

with shutter - with current
Gauges: Figure 7 20N - Figure 8 1N

NO

Y

On tested samples
To complete normal operation test
Clause 19 Temperature rise test
at reduced current
17.3 Electrical strength test
at reduced voltage

Y

|

Is it possible to continue

V@

On new samples.(see 5.4)

10 000 strokes

without shutters - with current

Clause 19 Temperature rise test
at reduced current

17.3(Electrical strength test
atreduced voltage

YES

Y

On new samples (see 5.4)

10 000 strokes

with shutters - without current
Gauges: Figure 7 20N - Figure 8 N

NO

Reject

YES

Tests OK? NO @
On tested samples Y
Clayse 19 Temperature rise test On new samples (see 5.4)
reduced current 10 000 strokes
171.3 Electrical strength test MADE BY HAND
reduced voltage with shutters - with current
Gauges: Figure 7 20N - Figure 8 1
Clause 19 Temperature rise test af
reduced current
17.3 Electrical strength test
at reduced voltage
|
YES NO
v

Continue testing

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

duri

ng 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:

— for accessories having a rated current < 16 A: 1,5 *35 S

— for accessories having a rated current > 16 A: 3 +g'5 s

No turrent is passed through the earthing circuit, if any.

The| test is carried out with the connections indicated in Clause 20.

In the case of multiple socket-outlets, the test is carried out on one sacket-outlet of each {ype
and| current rating.

Durfng the test, no sustained arcing shall occur.

Aftgr the test, the specimens shall not show:

— wear impairing their further use,

— eterioration of enclosures, insulating linings:or barriers,

— Hamage to the entry holes for the pins that might impair proper working,

— Joosening of electrical or mechanical connections,

— [peepage of sealing compound.

The shutters of socket-outlets shall be tested again according to 10.5 performed at ambjient
temjperature.

Theispecimens shall then comply with the applicable requirements of Clause 19, the test curfent
being equal to the test e¢urrent required for the normal operation test of this Clause 21 and|the
temjperature rise shallfollow the requirements as given in Clause 19, and they shall withsfand
an electric strength test carried out according to 17.3, the test voltage being reduced with 590 V
for accessories_having a rated voltage exceeding 130 V and with 250 V for accessories haying
a rated voltage.up to and including 130 V.

NOTE The‘humidity treatment, according to 16.3, is not repeated before the electric strength test of this Claus¢ 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

221 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.

NOT

E 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

For

22.2 Verification of the maximum withdrawal force
22.2.1 Test for socket-outlets

The| socket-outlet is fixed to the mounting plate A of gh apparatus as shown in Figure 25
thaf

socket-outlets, by:

a test to ascertain that the maximum force necessary to withdraw the test plug from
socket-outlet is not higher than the force specified in Table 19;

the

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;

n test to ascertain that the maximum force to operate the shutters is not higher than
force specified in 22.4.

plugs with resilient earthing contact assemblies, by:

specified in Table 19, and

the individual earthing contact assembly is not lower than the force specified in Table 1

the

h test 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

h test to ascertain that the minimum force necessary to withdraw<a single pin gauge ffom

SO

the axes of the socket-contacts are vertical antdhe entry holes for the pins of the plug face
downwards.
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Dimensions in millimetres

A
[ 1
A B
o
w0
w0
G
F
E
Y |
/ | i\
I
- 150 -
IEC
Conijponents
A Nlounting plate
B $pecimen
C Test plug
D d{lamp
E Carrier
F Rrincipal weight
G Hupplementary weight

NOTEE Mounting plate A can also 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 betwgeen

0,6 0,8
0,6 [um (i/) and 0,8 um (i/) over their active length and spaced at the nominal distance, With
a toleraneexof = 0,05 mm.

Thel digmeter, for round pins, and the distance between contact surfaces, for other typep of
pins, shall have respectively the maximum specified dimensions in the corresponding standard
0

sheets, with a tolerance of _yoq 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

Thetest pin gauge, illustrated in Figure 26, is applied to the resilient earthing contact assenibly,
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

NOT[E Dimensions according to the releyvant 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
(V/ 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 diamieter, for round pins, and the distance between contact surfaces, for other typeg of

ping, shall have respectively the maximum specified dimensions in the corresponding stanqard
0
sheets, wittra toferarce of o7 1. The mass of the gauyge Straft besuctrtiat it exertsa 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.

Shu

tters, 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 0,8
(V/) and 0,8 um (ﬂ) over its active length.

NOT]

The
ping

and
gau

If th
the

In t
dim

NOT]

The

Wh¢
inha

The

The
the

E 1 The symbol means that the surface finish is made by machining and material removal.

diameter, for round pins, and the distance between contact surfaces, for othertype
0

, shall have respectively the minimum specified dimensions, with a tolerameg’of _ o1
a length sufficient to make adequate contact with the contact assembly: The force of]
ge shall be equal to that specified in Table 19.

e socket-outlet is intended to accept plugs having pins with different nominal dimensi
smallest appropriate one shall be used.

nis case, the rating of the accessory in Table 19 is the rating of the plug with the sma
ensions for the pins.

E 2 The minimum specified dimension is the nominal minus the maximum tolerance.

pin is wiped free from grease, before each test,"using a cold chemical degreaser.

bn using the liquid specified for the test~adequate precautions should be taken to pre
lation of vapour.

test pin gauge is inserted into the contact assembly.

test pin gauge is applied gehtly, and care is taken not to knock the assembly when chec
minimum withdrawal force.” The gauge shall not fall from the contact assembly within 3

Table 19 — Maximium and minimum withdrawal force for plugs and socket-outlets

s of

mm
the

bns,

lest

ent

ing
) S.

Withdrawal force
Number of the N
Ratings of the accessory poles of the . i i R .
accessory Multi-pin Single-pin Single-pip
gauge gauge gauge
maximum minimum maximum?
2 46
Up to and including 13 A 3 50 1,5 17
More than 3 70
2 50
Above 13 A up to and including 20 A 3 54 2,0 25
More than 3 70
2 80
Above 20 A up to and including 32 A 3 80 3,0 27
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
if th

The
the

owr]
any
The
The

An
witH

23

23.1

ReV
suc

SOocKet-outlets or plugs with earth contacts, It may be necessary to remove those CcOont

test plug with a supplementary mass is oriented to align the axis of the test pldg pins

axis of the socket contacts and allowed to enter the socket contact entry tholes unde
weight. To facilitate the opening of the shutter the plug may be moved frony side to sid|
appropriate direction.

test plug and the supplementary mass exert a force equal to 30-N.
test plug line and neutral pins shall touch the respective spcket-contacts within 5 s.

blectrical indicator, with a voltage between 40 V and 50«V"included, is used to show con
the relevant part.

Flexible cables and their connection

General

irable plugs and rewirable portable;socket-outlets shall be provided with a cord anchor,
h that the conductors are relieved\from strain, including twisting, where they are conneq

to the terminals and that their covering is protected from abrasion.

The

Con

Non
that

sheath, if any, of the flexible cable shall be clamped within the cord anchorage.
npliance is checked by inspection and by the test of 23.2.

-rewirable plugs-and non-rewirable portable socket-outlets shall be designed in such a
the cable Sis:‘'maintained in position and the terminations are relieved from strain

twidting.

The

sheath, if any, of the flexible cable shall be maintained inside the accessory.

ey can influence the test result. In that case, some additional samples may be required,

hets

with
its
e in

tact

age
ted

vay
and

Compliance is checked by the test of 23.2 and 23.4.

23.2 Cord 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

Tab

le 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.
% Specimen

Crank /& ye) ' 7—9

95 30 ?
| Bl I .

Figure 27 — Apparatus _for testing cord retention

Dimensions in millimetres

160

Eccentric

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 a 00227 TEC53 2 X079 3,7 X 0,0 O X 1,2
5 60227 IEC 52 2x0,75 3,2x5,2 3,8.x.6,3
6 A up to and including 60227 IEC 53 2 x 1 5,9 7,5
10 A.
Up to and including 250 V 3 60227 IEC 53 30,75 6,0 7.6
60227 IEC 53 3x1 6,3 8,0
13 A. 3 60227 IEC 52 3x0,75 6,0 7,6
Up [to and including 250 V 60227 IEC 53 3x1,5 7.4 9,4
60227 IEC 42 2 x0,75 32% 5,2 3,8 x6,3
For plugs 2
Above 13 A up to and 60227 IEC 53 2x1,5 6,8 8,6
including 16 A. 60227 IEC 53 3x0,75 6,0 7.6
Up [to and including 250 V 3
60227 IEC 53 3x1,5 7,4 9,4
60227 IEC 53 2 x 1 5,9 7,5
For[portable socket-outlets 2
Above 13 A up to and 60227 IEC 53 2x 15 6,8 8,6
including 16 A. 60227 IEC 53 8'x 1 6,3 8,0
Up [to and including 250 V 3
60227 IEC 53 3x1,5 7,4 9,4
3 60227 IEC 53 3x1 6,3 8,0
60227 IEC.53 3x25 9,2 11,4
10 A and up to and 60227 IEG'53 4x1 7,1 9,0
including 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 13,9
4 60227 IEC 53 2x25 8,4 10,6
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 16,2
including 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 13,9
60245 |IEC 66 5x4 15,6 19,9
5 60227 IEC 53 2x25 8,4 10,6
60245 |IFC 66 2 x6 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.

Thel specimen is placed in the test apparatus so that the axis of the flexible cable is vertical
whdre 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 and the rated voltdge
is up to and including 250 V,

- |80N if the rated current is above 2,5 A, but not more than 20yA and the rated voltdge
is above 250 V,

— | 7100 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
flexfble cable simultaneously.

Immediately afterwards, the flexible cable is subjected for 1 min to a torque as specifiefl in
Table 21.

Table 21 — Torque test values for cord anchorages

Flexible cable
Rating of plug’or (number of cores x nominal cross-sectional area in mm?
portable socket-outlet 2 (or more)
2x0,5 2x0,75 3x0,5 3x0,75 x 1 (qr

greatdr)
Up fo and includifig 16 A and 250 V 0,10 Nm 0,15 Nm 0,15 Nm 0,25 Nm 0,25 Nm
Up fo and ipcluding 16 A and above 250 V - - - - 0,35 Nm
Abgve/16-A for all voltages - - - - 0,425 Nim

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

- NuUmber of -
] Number Types of flexible conductors and ) MaXI_mum
Rating of accessory f boles P cable (cable nominal cross- dimensjonsfpr
ot poles references) . flexible cablé¢s
sectional area
mm? mm
6 Alup to and including 13 A. 2 60245 IEC 53 2x0,75 7.4
Up o and including 250 V @ 2 60227 IEC 53 2x0,75 4,5x72
6 Alup to and including 10 A. 2 60245 IEC 53 2x1 8,0
Abqve 10 A up to and including 13 A.
Up ffo and including 250 V 3 60245 IEC 53 8x15 10,4
Abgve 13 A up to and including 16 A. 2 60245 IEC 53 2x15 9.8
Up to and inCIuding 250V 3 60245 IEG 53 3x1,5 10,4
3 60245 1EC 53 3x25 12,4
10 A and up to and including 16 A.
Abdve 250 V 4 60245 IEC 53 4x25 13,8
5 60245 IEC 53 5x25 15,3

a8 [Exclusively designed for flat and circular two-conductor flexible cables.

Earthing contacts, irrespective of their numbger, are considered as one pole.

23.3 Flexible cable of non-rewirable accessories

Nor|-rewirable plugs and non-rewirable portable socket-outlets shall be provided with a flexible
cable complying with LEC. 60227 (all parts), IEC 60245 (all parts), IEC 62821 or IEC 63010j(all
parfs). The nominal cross-sectional areas of the conductors in relation to the rating of
accessories are given in the relevant columns of Table 18.

NOTE 1 The ,nominal cross-sectional areas of the conductors in relation to the rating of accessories for HU are
given in the relevant columns of Table 18 of Annex I.

NOTE 2’ ,Mn’ the following countries, flexible cables having a cross-sectional area of 1 mm? are not allowefl 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.

The specimen is fixed to the oscillating member of the apparatus so that, when it is at the-midgdle
of its travel, the axis of the flexible cable, where it enters the specimen, is vertical ang pagses
thrqugh the axis of oscillation.

Spdcimens with flat cords are mounted so that the major axis of the section is parallel to|the
axig of oscillation.
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Dimensions in millimetres

Device for fixing the
sample

An 4
acco

2300

! IEC

djustment-of the different supports for the accessories by means of a threaded spindle shall be proV
rdingrtorthe explanation in 23.4.

Figure 28 — Apparatus for flexing test

ided

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:

025

20 N for accessories with flexible cables having a nominal cross-sectional area exceeding

0,75 mm?;
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:

The voltage between the conductors is equal to the rated voltage of the specimen.

The oscillating member is moved through an angle of 90° (45° on either Side of the vertic

the

NOTE 1 A flexing is one movement, either backwards or forwards.

Spdcimens with circular section flexible cables are turned through 90° in the oscillating men
after 5 000 flexings; specimens with flat flexible cables areonly bent in a direction perpendic

to t

Durjng the flexing test, there shall be:

NOTE 2 A short-circuit between the conductors’ of the flexible cable is considered to occur if the current atta

valu

Aftgr the test, the guard, if any-shall not have separated from the body and the insulatio

the
not

24

24.1 General

Accessories, surface mounting boxes, screwed cable glands and shrouds shall have adeqy
meghanical strength so as to withstand the stresses imposed during installation and use.

16 A for accessories with flexible cables having a nominal cross-sectional area larger than

0 75 mm?2:

10 A for accessories with flexible cables having a nominal cross-sectional area of 0,751

0,75 mm?.

number of flexings being 10 000 and the rate of flexing 60/min.

ne plane containing the axes of the conductors.

ho interruption of the current,

no short circuit between conductors.

e equal to twice the test current of the accessory.

flexible cable shall show-re-sign of abrasion or wear; broken strands of the conductors 3
have pierced the insulation so far as to become accessible.

Mechanical strength

m?2;

P,5 A for accessories with flexible cables having a nominal cross-sectional areaess than

al),

ber
Llar

ns a

n of
hall

ate

Compliance is checked by the appropriate tests as follows:

for all 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;
elastomeric or thermoplastic material

* with enclosures, covers or bodies of elastomeric or 24.3, 24.5 and 24.6;
thermoplastic material
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24.2 Impact test with pendulum hammer

The specimens are checked by applying blows by ‘ymeans of the pendulum hammer
apparatus as described in IEC 60068-2-75 (test EHA), with an equivalent mass of 250 g.

The specimens are mounted on a sheet of plywood, 8 mm nominal thickness and approxima
175 mm square, secured at its top and bottom edges to a rigid bracket which is part of]
mounting support.

The

The design of the mounting_is such that:

Surface type socket-outlets and surface-mounting boxes are mounted on the plywood a

for portable 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

for plugs:

* 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 24.11:

thermoplastic material

for screwed cable glands of accessories having an IP 24.7;
code higher than IP20

for plug pins provided with insulating sleeves 24.8;
for shuttered socket-outlets 24.9;
for surface-type mounting boxes 24.2;

for portable socket-outlets having means for suspension 24.12.1{24.12.2 and 24.12.
for shroud of portable socket-outlets 24:18)

the specimen can.be placed in such a way that the point of impact lies in the vertical p
through the axis ‘ef’'the pivot,

the specimen~can be moved horizontally and turned about an axis perpendicular to
surface of{the plywood,

the plywood can be turned 60°, in both directions about a vertical axis.

test

tely
the

mounting support shall have a-mass of (10 £ 1) kg and shall be mounted on a rigid frame
by means of pivots. The frame is fixed to a solid wall.

ane

the

Inlet openings which are not provided with knock-outs, are left open; if they are provided with
knock-outs, 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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025

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-?
mm Accessories having an IP code IPX0 | Accessories having an'IP code higher than
or maximum IPX2 for fixed socket- IPX0 or higher than(IPX2 for fixed sockegt-
outlets outlets
80 A and B -
120 C A and B
160 D Cc
200 - D

Parts on the front surface, including the parts which are recessed.

B Parts which do not project more than 15 mm from the\mounting surface (distance from the wall) a
mounting as in normal use, with the exception of the above parts A.

the wall) after mounting as in normal use, with/the exception of the above parts A.

D Parts which project more than 25 mm from‘the mounting surface (distance from the wall) after mount
as in normal use, with the exception of the,above parts A.

C Parts which project more than 15 mm and not mérejthan 25 mm from the mounting surface (distance fom

ter

ing

Theg impact energy determined; by the part of the specimen which projects most from
modnting surface is applied on_all parts of the specimen, with the exception of those spec
in A of Table 23.

The height of fall is the*vertical distance between the position of a checking point, when

pen

dulum is released, and the position of that point at the moment of impact. The chec

point is markedton the surface of the striking element where the line through the poin

inte

Fsection of \the axes of the steel tube of the pendulum and the striking elem

perpendiculahto the plane through both axes, meets the surface.

The specimens are subjected to blows, which are evenly distributed. The blows are not app
to knock-outs

the
fied

the
ing
t of
ent,

lied

The following blows are applied:

for parts specified in A (see Table 23), five blows (see Figure 29 a) and Figure 29 b)):
e one blow to the centre,

e one blow on each of the two most unfavourable points between the centre and the edges,

after the specimen has been moved horizontally,

e one blow on similar points, after the specimen has been turned 90° about its axis

perpendicular to the plywood;
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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,
fter the plywood sheet has been tarned 60 about a vertical axis (see rigure 29 d));

— pne 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 direetion (see
fFigure 29 d)).
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Sheet of plywood Sheet of plywood
| /
i) il i i
P ‘ o} Q S

N 2 B 7 |

| . |
| .
» | ‘
/ 1 :
/ | / |
Specimen ‘ Pivot Specimen ‘ Rivot
IEC
a) b)
Sheet of plywood | / Sheet of plywooq
4
Specimen Specimen
N
v z IEE
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 between O and Q 2
One between O and R @

b: 3

Figure291) 2
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
dOUL’Jt tlllb' b[.lb‘billlb'llb b;ldI'I' bU Vb'llllrl.cul dIIu‘ bUIII[JI’y VVit;l t;lb' Icquilclllclltb Uf 97, 702, 705 and

of Qlause 27.

Aftdr the test on a lens (window for pilot lights) the lens may be cracked and/or djstodged,|but
it shall not be possible to touch live parts with

— fhe test probe B of IEC 61032 under the conditions stated in 10.2;
— the test probe 11 of IEC 61032 under the conditions stated in 10.2, but with a force of 10 N;

— [he steel wire of Figure 8, applied with a force of 1 N, for accessories with incregsed
brotection.

In case of doubt, it is verified that it is possible to remove and-replace external parts such as
boxgs, enclosures, covers and cover-plates, without these parts or their insulating lining béing
broken.

If a|cover-plate backed by an inner cover is broke€n,he test is repeated on the inner coyer,
whigh shall remain unbroken.

NOTE Damage to the finish, small dents which do _notreduce creepage distances or clearances below the value
spedified in 27.1 and small chips which do not adversely affect the protection against electric shock or the proteftion
agaipst the harmful ingress of water are neglected.

Cracks not visible with normal or corrected vision, without additional magnification, and surface
crac¢ks in fibre-reinforced mouldings and the like are ignored.

Cratks or holes in the outer surface of any part of the accessory are ignored if the acces$ory
complies with this document even if this part is omitted. If a decorative cover is backed by an
inngr cover, fracture ef\the decorative cover is ignored if the inner cover withstands the |test
after removal of the decorative cover.

24.3 Tumble-barrel test

Rewirable ‘poertable accessories are fitted with the flexible cable specified in 23.2 having|the
smallest nominal cross-sectional area specified in Table 4 and a free length of approximdately
100 mmymeasured 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;

aninachall naft bhaova baonoman oo daformand thot dha anaoi-hb
TP STralt ot av e ot COmTe— S U U CTOTTTC U trat T oT T

putlet complying with the relevant standard sheet and also so that the pins fail to eomply
ith the requirements of 9.1 and 10.4;

e-iptrodueed-into-a-seeketl-
A\ IR ETAYAY AT AVAVAV AN J R AV ALT Bre v pvy 4

— the pins shall not turn when a torque of 0,4 Nm is applied, first in one direction for 1|min
and then in the opposite direction for 1 min.

The shutters of socket-outlets shall be tested again according to 10.5 perfermed at amblient
temjperature.

NOTE During the examination after the test, special attention is paid to the connegtion of the flexible cable.

Small pieces may be broken off without causing rejection provided that the protection against
elegtric shock is not affected.

Damage to the finish and small dents which do not reduce the creepage distances or cleararices
below the values specified in 27.1 are ignored.

24.4 Test for fixed socket-outlets with a main-part intended to be mounted directly on
a surface

The main parts of surface type socket-qutlets are first fixed to a cylinder of rigid steel shget,
having a radius equal to 4,5 times thecdistance between fixing holes but, in any case, no |ess
tham 200 mm. The axes of the holes-are in a plane perpendicular to the axis of the cylinderjand
parallel to the radius through the centre of the distance between the holes.

The fixing screws of the base are gradually tightened, the maximum torque applied being
0,5|Nm for screws having a-thread diameter up to and including 3 mm and 1,2 Nm for scrpws
havfng a larger thread. diameter.

Thel main parts of socket-outlets are then fixed in a similar manner to a flat steel sheet.

Durjng andcafter the tests, the main parts of socket-outlets shall show no damage impaiying
their furtheruse.

24.% \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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Figure 30 — Apparatus fortiimpact test at low temperature of 24.5

Aftgr 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)l as to impair the creepagée. distances and clearances as specified in Clause 27. In casp of
doupt the specimens shall be“verified and comply with the requirements of 9.1, 10.2, 10.5 jand
of Glause 27.

24.¢ Compression test

The specimens are subjected to a compression test as shown in Figure 6, the temperaturg of
the |pressureplate, of the base and of the specimens being (23 + 2) °C and the force applied
being 300-N.

Thel speécimens are first placed in position a), as shown in Fiqure 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

mm

Torque

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
Abgpve 20 10,0 7,5

Afte
suc

performed.

24.8 Abrasion test on insulating

Plu
applaratus as shown in Figure 31.

Clamp

Specimen

Carrier

sleeves of plug pins

Beam

I
6

Plug in

!l - |l
- -

Steel wire

Enlarged part of section A—A showing steel wire

r the test the screwed cable glands shall be visually inspected and shall ,not’be damage
h a way that the IP rating is not maintained. In case of doubt the relevant IP test sha

¢ pins provided with insulating sleeves are subjected to thefollowing test by means o

Dimensions in millim

IEC

d in
be

f an

btres

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.$ Mechanical test on shutters

Shuttered socket-outlets shall have the shutter so designed that it withstands the{/me&chanical
forge which may be expected in normal use, for example when a pin of a plug is_inadvertgntly
forged against the shutter of a socket-outlet entry hole.

Compliance is checked by the following tests, which are carried out on_specimens which Have
beeln submitted to the test according to Clause 21, both with and without previous treatment as
in 16.1.

One pin from a plug of the same system is applied for 1 min with a force of 40 N against|the
shufter of an entry hole in a direction perpendicular to the ffont surface of the socket-outlet.

Forl|shutters provided as the only means to prevent single pole insertion, the force shall be 15 N
instead of 40 N.

Where the socket-outlet is designed to acceptiplugs of different types, the test is carried|out
with a pin from a plug with the largest size pin.

The pin shall not come into contact with,live parts.

An ¢lectrical indicator with a voltage not less than 40 V and not more than 50 V is used to show
confact with the relevant part.

Aftgr the test, the specimens shall show no damage impairing their future use.

A plug complying with“corresponding standard sheet is inserted and withdrawn 5 times and|the
shufters shall operate as intended.

Small dents.on the surface which do not adversely affect further use of the socket-outlet|are
ignagred,

24 1H0TFestformultiple portable seocket-outiets

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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Dimensions in millimetres
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/
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congrete floor, eight times, the flexible cable being rotated through-45° at its fixing after &

fall.

Aftg
ma)

doels not impair the safety of the accessory. Specimens shall show no damage impairing {
further use; in particular, live parts shall not become accessible as defined in 10.2 and 1

sha

specified in Clause 27. In case of doubt the specimens shall be verified and comply with

req

Acc
as 4

The
tem
sho

24.11 Retention test-for pins

Thig test is carried out on new specimens.

The plugis-placed on a rigid steel plate provided with holes suitable for the pins of the plug
shownr as’an example in Figure 33.

IEC

Figure 32 — Arrangement for mechanical strength test
on multiple portable socket-outlets

h

| not be damaged in a such way as to impair-the creepage distances and clearances

lirements of 9.1, 10.2, 10.5 and of Clause€-27.

pecified in 16.2.

shutters of socket-outlets_shall be tested again according to 10.5 performed at amb

ck or the protection against the harmful effects due to ingress of water are ignored.

specimen is held so that the flexible cable is horizontal and thef*it'is allowed to fall onfo a
ach

r the test, no part shall have become detached or logsened; partial detachment of a part
be accepted provided that the protection against €lectric shock is not affected and thpat it

heir
hey

as
the

essories having an IP code higherithan IPX0 shall be submitted again to the relevant [test

jent

berature. Small chips and, dents which do not adversely affect the protection against ele¢tric

) as
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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, dq and d,) shall be the samg¢ as

the [distances between the-centres of the circle circumscribed around the cross-sectional grea
of elach pin in the standard sheet of the plug.

Eacdh hole shall have a diameter equal to that of the circle circumscribed around the cr@ss-
sectional area of the pin plus (6 £ 0,5) mm.

The plugis positioned on the steel plate in such a way that the centres of the cirgles
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.


https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

- 116 - IEC 60884-2-1:2025 EXV © IEC 2025

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 suspénded on
the |mounting surface as in normal use, by means of a cylindrical steel rod havipg the same
dimensions as the rod described in 24.12.1, and a length sufficient to touch)|the rear of|the
barrier.

A plll equal to the force specified in 23.2 for checking the flexible cablé“anchorage is applied,
in the most unfavourable position, to the flexible cable for 10 s.

Dunjng the test, the portable socket-outlet means for suspensioh on a mounting surface ghall
not|break in a way which allows live parts to become, aceéssible to the test probe B of
IEC|61032.

24.12.3 The portable socket-outlet is suspended onvthe mounting surface as in normal yse,
using a round 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
jerkls.

The pull force is applied for 10 s perpendicular to the engagement face of the socket-olitlet
givihg the greatest strain on the suspénsion means.

Dunjng the test, the portable socket-outlet means for suspension on a wall shall not break jin a
wayf which allows live parts.tosbecome 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 ényeach means of suspension.

24.13 Tests ontcovers, 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(the accessories are mounted as for normal use.

Flush-type Socket-oullets 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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24.13.2 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 sheet of hard material, (1 + 0,1) mm thick, has been fitted around the supporting frame
as gshown in Figure 34.

NOTE The sheet of hard material is used to simulate wallpaper and can consist of a number of pieces.

Aftgr the test, the specimens shall show no damage impairing their future use.
24.13.3 Verification of the removal of covers or cover-plates is carried out as follows.

A force not exceeding 120 N is gradually applied, perpendicular to the mounting/supporting
surfaces, to covers, cover-plates or parts of them by means of’a hook placed in turn in each of
the |grooves, holes, spaces or the like, provided for removing them.

The covers or cover-plates shall come off.

The test is carried out 10 times on each separable part, the fixing of which is not dependeny on
scrgws, the removal force being applied each time to the different grooves, holes, or the|like
provided for removing the separable part, equally distributing as far as practicable |the
application points.

The test is then repeated on new.Specimens, the cover or cover-plate being fitted on the wall
after a sheet of hard material, (1-+ 0,1) mm thick, has been fitted around the supporting frame,
as shown in Figure 34.
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Dimensions in millimetres

215 Cover-plate

A

N

Supporting frame ]

Sheet of hard material

Mounting box

SNOHONS
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SHORONS
SRORORGR b
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5
O
O
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Figure 34 — Arrangement for test on covers or cover-plates
Aftgr the test, the specimens shall show no damage impairing their future use.

24.13.4 For plugs and portable socket-outlets, a force is gradually applied until 80 | is
achfeved and maintained for 1 min, toseovers, cover-plates or parts of them while the ofher
parts of the accessory are fixed.

The test shall be carried out in‘the most unfavourable conditions.
Durjng the test the covers, cover-plates or parts of them shall not come off.

The test is then repeated with a force of 120 N.

a) Forrewirableplugs and rewirable portable socket-outlets, the cover, the cover-plate or pjarts
bf them ,m&ay come off during the test but the specimen shall show no damage impaifing
further use.

b) [For non-rewirable, non-moulded-on accessories, during the test, the cover, the cover-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

(=)

+
[t}
K

10° +5' 450
5

P - 230 -

o

=]

A o

Face A o ©

N v
LN |
Face C 2—
+
"y v
N
101
B = Face B IEC

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

Mounting surface

.

— Socket-outlet

|

Mounti rf;
| ,— Mounting surface

Surface,support

\

— Socket-outlet

| * Spacing piece

<«—— 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

/ /

\ /
< Y
Y Y w©
" " A
=1
A
Y a) Y d)
i
2 Y
Y Y w©
X X A
Y Y
b) e)
i
2 Y
y \ o
X X A
o) Y )

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 millimgtres

+0,05

225 0

Test rod (metal)

=100

A
Y

Right-angled sharp edges
IEC

Figure 38 — Gauge for verification of grooves,choles 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

25.1

Acc

Con

Resistance to heat

General

essories and surface-type mounting boxes shall be resistant to heat.

npliance is checked by the relevant tests according to Table 25.

Table 25 — Resistance to heat of different types or parfs-of accessories

Test Test Test Test
Specimen according | according | according | accgrding
t0.25.2 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

parts of the front surface zone of thermoplastic material“ef - - X 3

2 mm width surrounding the phase and neutral pin entcy.

holes
B Portable accessories with the exception of the pafts

X X X K

covered by A
C || Portable accessories made of natural or synthetic rubber or

a mixture of both or PVC with the exception of parts X X - X

covered by A
D Fixed socket-outlets with the exeéption of the parts covered

X X X -

by A
E Fixed socket-outlets made of/natural or synthetic rubber or X X ~ i

a mixture of both with the exception of parts covered by A
X: tpst applicable
-: tgst not applicable
Parts intended for decorative purposes, such as certain lids, are not submitted to any of 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 /nsulat/ng mater/al necessary to retain current-carrying parts and parts of the earth/ng
circy
wide
a ball-pressure test by means of the apparatus shown in Figure 40 except that the insulafting
paris necessary to retain the earthing terminals in position in a box shall be tested as{specified
in 25.4.

Diménsions in millimg¢tres

Spherical Specimen
R=2,5+0,1

Figure 40 — Ball pressure test apparatus

If it|is not possible to carry out the test.with material from an actual sample due to bending,
sizg, protruding parts or such like, an-appropriately aged sample of the same material produced
by the same process with equivalent-processing parameters can be used.

When it is not possible to carry; out the test on the specimens, a new set of aged specimens
can|be used. The test shall be carried out on a cut piece at least 2 mm thick or if this is|not
posgible, no more than fourlayers, each cut from the same specimen, may be used, in which
casp the total thickness.\of the layers shall be not less than 2,5 mm.

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

The surface: of the part to be tested is placed in the horizontal position and the hemisphefical
tip of the-test equipment is pressed against the surface with a force of 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
Figyire 41, the test being made in a heating cabinet at a temperature of (80 * 2) °C.

Dimensions in{millim¢tres

Guides

= . /Moving jaw
Nt

R=25 Specimen

‘I

|

C .i ' '
‘L’i 171 ——<Fixedjaw
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.


https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

- 126 - IEC 60884-2-1:2025 EXV © IEC 2025

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

Cojt?ections, electrical or mechanical, shall withstand the mechanical stresses occurring in
normal use.

Mecghanical connections to be used during installation of accessories may beymade using
thrgad-forming screws or thread-cutting screws only when the screws are supplied together
with the 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 accesspry.

Screws or nuts which transmit contact pressure shall be of metal andshall be in engagenpent
with a metal thread.

Compliance is checked by inspection and, for screws and nuts ffansmitting contact pressurg or
which are operated when connecting up the accessory, bythe following test.

NOTE 1 The requirements for the verification of terminals are diven in Clause 12.
The screws or nuts are tightened and loosened:

— |10 times for screws in engagement with @, thread of insulating material and for screwp of
fnsulating 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 gpecified in Table 7.

Durjng the test, n6.damage impairing the further use of the screwed connections shall occur,
such as breakage of screws or damage to the head slots (rendering the use of an approprniate
screwdriver impossible), threads, washers or stirrups.

NOTEE 2, (Serews or nuts which are operated when connecting accessories, include screws for fixing covers or dover
platgs,<etc:; but not connecting means for screwed conduits and screws for fixing the main part of a fixed sog¢ket-
outlqt.

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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26.3 Contact 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 insulating part

Connections made by insulation piercing of tinsel cord shall be reliable.

Compliance is checked by inspection and according to relevant parts of Annex F.

NOTE The suitability of the material is considered in relation to the stability of the dimensions.
26.4 Screws and rivets used both as electrical and mechanical connections

Screws and rivets, which serve as electrical as well as mechanical connections, shall be logked
agaljinst loosening and/or turning.

Compliance is checked by inspection and by manual test.

NOTEE 1 Spring washers can provide satisfactory locking.
NOTE 2 For rivets, it is possible that a non-circular shank+0r_an appropriate notch will be sufficient.

NOTE 3 Sealing compound which softens on heating provides satisfactory locking only for screw connection$ not
subjgected to torsion in normal use.

26.%5 Material of current-carrying parts

Curfent-carrying parts, including these of terminals (as well as earthing terminals), shall bg of
met@al having, under the conditions occurring in the accessory, mechanical strength, electyical
confductivity and resistance to €orrosion adequate for their intended use.

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

Examples of metals that are deemed to comply with the requirements of 26.5, when used within
the |permissible.temperature range and under normal conditions of chemical pollution, arg as
follows:

— Lopper;
— poialloy containing at least 58 % copper for parts made from cold-rolled sheet or at I¢ast

N0/ A ar far Ath oy Ao eto-
JU— /0 COPPTCT TUT OtTCTParts,

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;
e 12 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;

— steel provided with an electroplated coating of tin according to ISO 2093, the coating having
a thickness of at least:

e 12 um, service condition ISO no. 2, for accessories classified IP code IPX0;

e 20 uym, service condition ISO no. 3, for accessories classified IP code IPX4;

e 30 um, service condition ISO no. 4, for accessories classified IP code IPX5 and IPX6.

Ung

respect to each other should not be used in contact with each other. Corrgsion dusg

eleq
con

The
part

26.6 Contacts subjected to sliding actions

Cor
cor

Compliance with the requirements of 26.5 and 26.6 is checked by inspection and, in casg of

dou

26.
Thr

curient-carrying parts.

Thr
pro

screws are used for eagh connection.

Compliance is cheCked by inspection.

27

27.1 {General

T Thread-forming and thread-cutting.screws

E In the following country, the use of any type of zinc alloy for current-carrying parts is not allowed: BR, ZA

er moist conditions, metals showing a great difference of electro-chemical potential with

trochemical action between dissimilar metals that are in contact is minimized if|the
bined electrochemical potential is below about 0,6 V.

requirements of 26.5 do not apply to screws, nuts, washers, clamping plates and similar
s of terminals.

tacts which are subjected to a sliding action in normal use shall be of a metal resistant to
osion.

bt, by chemical analysis.

pad-forming screws and thread-cutting screws shall not be used for the connectionp of

bad-forming screws and thread-cutting screws may be used to provide earthing contingity,
ided that it is not necessary to disturb the connection in normal use and that at least|two

Creepage distances, clearances and distances through sealing compound

Cre
the

epage distances, clearances and distances through sealing compound shall be not less than
values shown in Table 26.

b to
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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
1ol £ ' o H ' £ £l bt ) rs tlat 2
meta-frames—supporting-the-meaipartof-fush-type-secket-eutlets 3
— screws or devices for fixing main parts, covers or 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
3 |between pins of plugs and metal parts connected to them, when fully engaged, and a socket-
outlet of the same system having accessible unearthed metal parts®, made according to the 6d
most unfavourable construction®
4 |between the accessible unearthed metal parts® of a socket-outlet and a fully engaged Jplug of
the same system having pins and metal parts connected to them made according to,the most 64
unfavourable construction®
5 |between live parts of a socket-outlet (without a plug) or of a plug and their@accessible 6
unearthed or functional earthed metal parts®
Clgarance:
6 [between live parts of different polarityf 3
7 |between live parts and
— accessible surface of parts of insulating material 3
— earthed metal parts not mentioned under items 8 and\9 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‘er 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 |between 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 ’
— accessible unearthed or functional earthed metal parts® of socket-outlets and plugs 69
9 [between live parts and.the surfaces on which the main part of a socket-outlet for surface 6
mounting is mounted
10 |between live parts.and the bottom of any conductor recess, if any, in the main part of a 3
socket-outlet for'surface mounting
Distance through insulating sealing compound:
11 |between-live parts covered with at least 2 mm of sealing compound and the surface on which 48
the. main part of a socket-outlet for surface mounting is mounted
12 |bétween live parts covered with at least 2 mm of sealing compound and the bottom of any "

conductor recess, if any, in the main part of a socket-outlet for surface mounting

b

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.

025

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.
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$sed into openings.

ket-outlets are checked when in engagement with a plug and also without a plug.

ances through slots or openings in external parts of insulating material are méasured u
etal foil in contact with the accessible surface other than the engagement face)of plugs.
is pushed into corners and the like by means of the test probe 11 of IE€ 61032, but is

surface-type socket-outlets classified IP20 according to IEC 60529, the most unfavourd
duit or cable or trunking or ducting as specified by the manufacturer is introduced f
ance of 1 mm into the socket-outlet in accordance with 13.21, If the metal frame suppor
base of a flush-type socket-outlet is movable, this frame_is placed in the most unfavours
tion.

E 1 The contribution to the creepage distance of any groovéiess than 1 mm wide is limited to its width.
E 2 Any air-gap less than 1 mm wide is ignored in coniputing the total clearance.

E 3 The surface on which the main part of a socket-outlet for surface mounting is mounted includes any su
, this plate is not regarded as the mounting surface.

»  Insulating sealing compound

lating sealing compound shall“not protrude above the edge of the cavity in which
fained.

npliance is checked by inspection.

Resistance oflinsulating material to abnormal heat, to fire and to tracking

Resistance to abnormal heat and to fire

5ing
The
not

hble
Dr a
ting
hble

face

ntact with the main part when the socket-outlet ig~ifistalled. If the main part is provided with a metal plate at the

Par

cts,

accessory, shall not be unduly

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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28.1.2 Glow-wire test

The test is performed according to IEC 60695-2-10:2021 and IEC 60695-2-11:2021 under the
following conditions:

NOTE 1

by a

A

con

me(

Exta

In @
carf

con

pari

Ifth
be faken to ensure that any deteriorationicaused by previous tests does not affect the resu

the

Sm

any|

circ

Sub

remaovable cover when the plug is not inserted

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;

Side earthing contacts fixed to the base of the socket-outlet are not considered to be retained in position

for parts of insulating material necessary to retain current-carrying parts, and parts-of|
parthing circuit of portable accessories in position, by the test carried out at a tempera
pf 750 °C;

for parts of insulating material not necessary to retain current-carrying parts ‘and part|
the earthing circuit in position, even though they are in contact with them, by.the test can
put at a temperature of 650 °C.

urrent-carrying part or a part of the earthing circuit retained byvmechanical mean
sidered to be retained in position. The use of grease or the likélis’not considered to 4
hanical means.

brnal conductors cannot be considered as retaining the clitrent-carrying parts.

ase of doubt, to determine whether an insulating‘material is necessary to retain curr
ying parts and parts of the earthing circuit in pgsition, the accessory is examined with
ductors while held in positions most likely to. cause displacement of the current-carr]
s or parts of the earthing circuit with the insulating material in question removed.

e tests specified have to be made at moére than one place on the same specimen, care §

test to be made.

bl parts, where each surfacge_lies completely within a circle of 15 mm diameter, or wh
part of the surface lies outside a 15 mm diameter circle and where it is not possible to
e of 8 mm diameter ‘on any of the surfaces, are not subjected to the test of
clause 28.1.2 (see Kigure 42 for diagrammatic representation).
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Dimensions in millimetres
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Figure 42 — Diagrammatic representation of 28.1.2

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

The tests are not carried out on parts of cefamic material.

NOTE 2 The glow-wire test is applied to ensufe that an electrically heated test wire under defined test condifions
doeq not cause ignition of insulating parts_orto ensure that a part of insulating material, which might be ignitgdd by
the heated test wire under defined conditiens, has a limited time to burn without spreading fire by flame or bugning
partg or droplets falling down from the\tested parts onto the pinewood board covered with a tissue paper.

If possible, the specimen should be a complete accessory.

If the test cannot beymade on a complete accessory, a suitable part can be cut from it for[the
purpose of the test.

The test is made on one specimen.

The test is*made applying the glow-wire once.

In case 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 contact 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
appgratas—as-Showaagure—43-

This test apparatus consists of an insulating plate A and of a metal part B: betweendhese [two
parts an air space of 3 mm shall be provided and this distance shall be obtained through médans
which do 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 equal to
twige the maximum permissible dimension of the engagement face of the plug given in|the
relelvant standard sheet.

The thickness of this insulating plate shall be 5 mm.

Thel metal part B shall be of brass and have, for a distance of‘at least 20 mm, the same shlape
as the maximum outline of the plug according to the relevant standard sheet.

The| rest of this metal part shall be so shaped that{th€ accessory under test is heated through
it by conduction, and the heat transmission toxthe accessory under test by convection or
radpation is reduced to a minimum.

A thermocouple shall be inserted at a distarice of 7 mm from the front surface of the metal part
in a| symmetrical position, as shown in&jgure 43.

The dimensions of the holes for‘the pins in the metal part B shall be 0,1 mm larger than|the
maximum dimensions of the pins given in the relevant standard sheet and the distarices
between the pins shall be thexsame as those given in the relevant standard sheet; the depth of
the lholes shall be sufficient:

Theg metal part B can.be made of two or more component pieces, for hole cleaning purposes.

The specimens_are inserted in the test apparatus, placed in the most unfavourable horizontal
posftion, whien-the test apparatus has reached a steady temperature, measured by meanf of
the | thermoeouple, of (120 + 5) °C for accessories having a rated current of 2,5 A, land
(180 + 5) °C for accessories 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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025

Dimensions in millimetres

28.2
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Figure.43 — Apparatus for testing resistance to abnormal
heat of insulating sleeves of plug pins

Resistance to tracking

For|accesséries having an IP code higher than IPXO0, parts of insulating material retaining
parfs in pasition shall be of material resistant to tracking.

material retaining live parts in posmon must be of mater|a| resistant to trackmg SG.

live

Compliance is checked in accordance with IEC 60112.

Ceramic parts are not tested.

llating

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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Resistance to rusting

Ferrous parts, including covers and surface-mounting boxes, shall be adequately protected

aga

inst rusting.

Compliance is checked by the following test.

All grease is removed from the parts to be tested, using a suitable degreasing agent.

The

pnarts are then immersed for 10 min in a 10 % solution of ammonium chloride in water
T

ta

tem

Wit
con

Aftg
thej

Tra

For
may
ther
pre

30

30.1

The
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30.1

The
a rg
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a di

The

berature of (20 £ 5) °C.

hout drying, but after shaking off any drops, the parts are placed for 10 min in a
faining air saturated with moisture at a temperature of (20 + 5) °C.

r the parts have been dried for 10 min in a heating cabinet at a temperature of (100 £ 5)
 surfaces shall show no signs of rust.

Ces of rust on sharp edges and any yellowish film removable by~tubbing are ignored.

small springs and the like, and for inaccessible parts exposed to abrasion, a layer of gre
provide sufficient protection against rusting. Such partsvare subjected to the test on
e is doubt about the effectiveness of the grease filnt)*and the test is then made with
ious removal of the grease.

Additional tests on pins provided with.insulating sleeves

General

material of pin-insulating sleevesZshall be resistant to the stresses to which it may
ected at high temperature, likely to occur in conditions approaching bad conned
ditions, and at low temperatures’in particular conditions of service.

npliance is checked by mmeans of the following tests.

P Pressure test-at'high temperature

specimens are-tested by means of the apparatus shown in Figure 44. This apparatus
ctangular blade (see Figure 44 a)) with an edge 0,7 mm wide, to be used in the cas
nd pins oryfor all other types of pins, a blade having a round shape (see Figure 44 b)),
ameterrof 6 mm and an edge of 0,7 mm is used.

box

ase
ly if
out

be
tion

has
e of
with

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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Dimensions in millimetres

o 7 Specimen

F
I}

Support

Load a Load b = o

Figure 44 — Apparatus for pressure test at high temperature

30.3 Static damp heat test

A get of three specimens is submitted to two (damp heat cycles in accordance ith
IEC| 60068-2-30. (Variant 2 with a temperature of 40 °C.)

Aftdr this treatment and after regaining ambient temperature, the specimens are submittef to
the [following tests:

— [nsulation resistance and electric strength test, in accordance with Clause 17,

— Rbrasion test, in accordance with~24.8.
30.4 Test at low temperature

A set of three specimens issmaintained at (-15 £ 2) °C for 24 h.

Aftgr regaining ambient' temperature, the specimens are submitted to the following tests:

— [nsulation resistance and electric strength test, in accordance with Clause 17;
— Rbrasion-test, in accordance with 24.8.

30.% Impact test at low temperature

The cpnr‘imnne are c::hjnpfnd to_an impnr‘f test hy means of the anpnrafue as shownm 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
successively to the same specimen, rotating it through 90° between impacts.
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Dimensions in millimetres
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Figure 45 — Impact test apparatus-on pins provided with insulating sleeves

Aftgr the test the specimens are allowed to attain approximately room temperature and are then
examined.

No [cracks of the insulating sleeves shall be visible with normal or corrected vision without
addjtional magnification.

NOTEE The cooling period of 24 h, mentioned in the tests of 30.3 and 30.4, includes the time necessary for copling
down the apparatus.

31 |[EMC requirements

31.1 Ammunity

The operation of accessories within the scope of this document, in normal use, is not aifected
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

ﬂou mna-currant
W g—correrte

Therefore, no test is required.

If the accessory has an incorporated active electronic circuit, for example, an eléctronic switch,
addjtional requirements on EMF shall be fulfilled according to the relevant products standards.
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A1

All

appropriate. A diagrammatic representation is given in Table A.1:

Annex A
(normative)

Safety-related routine tests for factory-wired portable accessories
(protection against electric shock and correct polarity)

General remarks

actory-wired plugs and portable socket-outlets shall be subjected to the following tests

as

wo-pole polarized systems: Clause A.2;
bolarized systems with more than two poles: Clauses A.2, A.3, A4.

Thetest equipment or manufacturing systems shall be such that failed produgts.are either made

unfi
for

NOTEE "Unfit for use" means that the accessory is treated in such a way that it cannot fulfil the intended functi

is, h

Its
for

Thel manufacturers shall maintain records of the tests ¢arried out which show:

The test equipment shall be:checked before and after each period of use and for period

con
indi

Pro
sati

Tes
che

t for use or separated from satisfactory products in such a way that they cannot be relea
Sale.

bwever, accepted that repairable products (by a reliable system) can be repaired and re-tested.

hall be possible by process or manufacturing system to.identify that accessories relea
bale have been subjected to all the appropriate tests.

he type of product;

he date of test;

he place of manufacture (if manufactured in more than one place);
he quantity tested;

he number of failures and actions taken, i.e. destroyed/repaired.

cates faults when known faulty products are inserted or simulated faults are applied.

Hucts manufactured prior to a check shall only be released for sale if the check is fo
sfactory.

t equipment shall be verified (calibrated) at least once a year. Records shall be kept 0
cks and any adjustments found necessary.

sed

n. It

sed

5 of

linuous use, at least once'every 24 h. During these checks the equipment shall show that it

und

f all

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
accessory;

for cord extension sets, between the L and N pin at one end of the flexible cable and
corresponding L and N contact at the other end of the flexible cable.

Polarity shall be correct.

the

the


https://iecnorm.com/api/?name=408492fe133230b0af3d4f3a44ab566c

- 140 - IEC 60884-2-1:2025 EXV © IEC 2

Other suitable tests can be used.

025

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.

A3

Earth continuity

The test shall be made using a SELV source, a voltage is applied for a period of not less than

2s

which may be reduced to not less than 1 s on test equipment with automatic timing:

Cor

Oth

A.4 Short-circuit/wrong connection and reduction of creepage distance and

The
of n
timi

or

L apd N may be connected together for this test.

No

for plugs and portable socket-outlets, between the remote end of the earth conductor_of
flexible cable, and the earth pin or contact of the accessory, as appropriate;

for cord extension sets, between the corresponding earth pin or earth cogtact of
nccessory at each end of the flexible cable.

tinuity shall be present.

Er suitable tests can be used.

clearances between phase (L) or neutral (N).to'earth (@)

test shall be carried out by applying at the supply~énd, for example, to a plug, for a pe
ot less than 2 s which may be reduced to not less than 1 s on test equipment with autom

ng:
1 250 V £ 10 % for accessories having a fated voltage of up to and including 130 V;
P 000 V £ 10 % for accessories having a rated voltage exceeding 130 V;

for all rated voltages, by applying an impulse voltage test using a 1,2/50 us waveforn
1 kV peak value and three/impulses for each pole, with intervals of not less than 1 s:

»  between L and @

p  between N a@and @

flashover shall occur.

the

the

riod
atic

n of

TableA4—Di . . : .

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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B.1

Annex B
(informative)

Alternative gripping tests

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

sha

The

SocC

Oth

| be washed with soap and water, rinsed, and then dried.

er methods for measuring force can be used.

test

test apparatus consists of a measuring device equipped with a means to sécurely atlach
both the reference plug and the plug to be tested, in a manner that reducescthe likelihoo
rotational movement during the pulls. An engagement face simulating the lusé of a plug

0 of
In a

ket-outlet of the same system, having an opening for the plug pins, shall be secured to|the
movable member.

The mounting arrangements for the plug being tested shall ©€,such that the face of the plug is

flus

A typical apparatus is shown in Figure B.2.

h with the faceplate.

The plug to be tested with the flexible cable cut eff close to the plug shall be securely attached

tot

he test apparatus.

The person performing the test shall gtip the plug to be tested, with either hand in a manner

inte

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.
Theg maximum pullforee applied during the pull shall be recorded.

Immediately following the pull test, the reference plug shall be attached to the test appars

and

The

nded to apply the maximum pull force.

a comparison pull made using the same hand.

maximum pull force shall be recorded.

htus

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

add

The

itional two times by the same person.

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

b)
c)

If o
two

(of the three pulls performed) on each plug,

at least two (of the three) plugs tested by each person comply with item a), and

at least two persons' test results comply with item b).

persons not previously involved in the testing may test three plugs each @S previo

destribed.

The results are considered acceptable if both of the additional persons' test tesults comply
items a) and b).

No
spe

cified in Table 19.

Dimensions in millim
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hly one person obtains results that comply with item b) then at the manufacturer's request,

sly

with

result should be lower than the maximum withdrawal force forthe relevant socket-outleft as

ptres

IEC

Material: for example heat-treated steel.
Surface roughness of the gripping surface: between 0,6 ym and 0,8 pm.

NOT

NOT

E 1 Hole for retaining pins.

E 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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IEC
E Simulated engagement face
H Hole for introduction.of fixing means
P Holes for pins.fariretention of fixing means
D MNeasuringdevice

NOTE Thefigure 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

|nCC nnnnn tod ovaorcoiireant neatoantin s Ao
PoOTatC OV eTCOUTT CT T PToTC Tty C—a T vIC T

Swifches marked with OFF state shall be of normal gap construction and shall diseconnect all
the [live poles.

Swifches complying with IEC 61058-1 shall have the following minimum classifiecation:

Pdllution degree: 2
Rated impulse withstand voltage 2500V
Leyel of resistance to fire with test according to glow wire temperature 750 °C

Nymber 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
Clayuse 1 of this document is applicable except as follows:
Replacement of the first paragraph by:

Thig 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 250 V and a
ratgd current not exceeding 30 A, intended for household and similar-purposes, either indgors
or dutdoors, intended to be used with AWG cables.

Replace the second paragraph by:

The| rated current is limited to 15 A maximum for fixed{socket-outlets provided with screwl¢ss-
type terminals.

2 Normative references

Clause 2 of this document is applicable.
3 [ferms and definitions

Clause 3 of this document is.applicable.
4 General requirements

Clause 4 of this document is applicable.
5 Generalremarks on tests

Clause 5.0f this document is applicable.

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 30 A
2P (plug) 125V _ _
250 V 250 vV _
1P +N (plug) 125V 125V _
2P + N _ _ 125/250 V
1P+N+@ I r29°v —
2P + N + @ - _ 125/250 V
2P + @ 250V 250 V 250 V

7 [Classification

Clause 7 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;
— pize of AWG conductor(s) marked on the Socket-outlet.

8.2| Addition of the following text at thelend of the subclause:

Nor|-removable terminal screws may be used to indicate conductor connections as follqws:
white (silver) colour for the neutral conductor and green colour for earthing conductor. These

inditators may be used in ptace of the letter N or symbol respectively.
9 [Checking of dimensions

Clause 9 of this_ document is applicable.

10 | Protection against electric shock

Clause0 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:

— 147 -

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
Current Diameter of the Diameter of the
AWG largest AWG largest
. conductor . conductor
size size
mm mm

15 A 14 up to 12 inclusive 2,45 18 up to 14 inclusive 2,08
20 A 12 up to 10 inclusive 3,09 14 up to 12 inclusive 2,70
30 A 10 up to 8 inclusive 3,89 12 up to 1@jinclusive 3,36

NO|

[TE Standardized values and configurations of existing systems are reportedin IEC TR 60083.

Rep

Terminals without pressure plate

Elongated hole terminal

lacement of Figure 9 to Figure 12 and associated keys and tables as follows:

Terminals with pressure plate

Figure 9 — Pillar terminals

7/ // 70

N/
N

Ig§C
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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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12.2.5 Replacement of the third paragraph by the following paragraph:

The terminal is placed in the test apparatus according to Figure 7 and fitted with rigid, solid,
stranded and/or flexible conductor(s), according to Table 4 first with the smallest and then with
the largest AWG size, the clamping screw(s) or nut(s) being tightened with the torque according

to Table 7.

12.2.6 Replacement of the fourth paragraph by the following paragraph:

The terminals are fitted with rigid solid or stranded conductors for fixed socket-outlets and

flex|ble conductors for plugs and portable socket-outlets using conductors of the smallest jand
largest AWG size specified in Table 4, the terminal screws being tightened with a torqueequal

to two-thirds of the torque shown in the appropriate column of Table 7.

Replacement of Table 5 by the following new table:

12.2.7 Replacement of the third paragraph by the following paragraph:

The terminals are fitted with conductors having the largest AWG size specified in Table 4.

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

Nominal cross-sectional area and Pull
AWG size of conductors accepted by
the terminal

AWG N

18 up to 16 inclusive 40

Above 16 up to 14 inclusive 50
Above 14 up to 12 inclusive 50
Above 12 up to 10 inclusive 60
Above 10 up to 8 inclusive 80

Replacement of Table 6 by\the following new one:

Table 6 — Composition of conductors

AWG size Number of wires (n) and nominal diameter of wires
n x mm
AWG Flexible conductor Rigid solid conductor Rigid stranded conductor
18 16 x 0,255 - -
TS 76 X 0,255 = -
14 41 x 0,255 1% 1,63 7 x 0,615
12 65 x 0,255 1x 2,05 7 x 0,775
10 104 x 0,255 1x%x2,59 7 x 0,978
8 168 x 0,255 - 7 x 1,230

12.2.8 Replacement of the third paragraph by the following paragraph:

A rigid solid copper conductor of the AWG size specified in Table 4 is placed in the terminal.
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Replace the seventh paragraph by:

Screws and nuts are tightened and loosened five times by means of a suitable test screwdriver
or spanner, the torque applied when tightening being equal to the torque shown in the
appropriate column of Table 7.

12.2.9 Delete the note.

12.2.11 This subclause is not applicable.

12.3.2 Replace Table 8 by the following new one:

Table 8 — Relationship between rated current and
connectable AWG size for screwless-type terminals

Rated current AWG size Diameter of rigid conductor
A mm
15 14 1,63

Replacement of the last paragraph by the following paragraph.

Compliance is checked by inspection and by fitting the specified conductors of the smallest fand
largest AWG sizes as marked on the device.

12.3.10 Replacement of the third paragraph by-the following paragraph:

Thetest is carried out with solid rigid copper.conductors, first with conductors having the largest
AW[G size, and then with conductors having the smallest AWG size specified in Table 8.

Replacement of the seventh paragraph by the following paragraph:

Thetest is then repeated with-rigid stranded copper conductors having the AWG sizes specffied
in 12.3.2; these conductors. are, however, connected and disconnected only once.

Replacement of Table\10 by the following new one:

Table 10 = Values for flexing under mechanical load test for copper conductors

AWGsize Diameter of bushing hole Height H Mass for conductor
mm mm kg
14 9,5 280 0,7
12 9,5 280 0,9
10 9,5 280 1,4
8 9,5 280 2,0

12.3.11 Replacement of the first paragraph of item a) by the following paragraph:

a) Thetestis carried out loading the screwless-type terminals for 1 h with an alternating current
as specified in Table 11 and connecting rigid solid conductors 1 m long.

Replacement of Table 11 by the following new one:
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Table 11 — Test current for the verification of electrical and thermal

stresses in normal use for screwless-type terminals

Rated current Test current AWG size
A A
15 21 14

A clamping unit is fitted as for normal use with a rigid solid copper conductor having an A
16 and is submitted to a first test sequence; the same clamping unit is submitted
secpnd test sequence using the conductor having a AWG size 14, unless the first test' seque

Siz6

has

failed.

Delete Table 12.

Rep

13

lacement of Table 13 by the following new one:

Table 13 — Deflection test forces

AWG size of the test conductor Force for deflecting the test conductor @
N
14 1,0
12 1,5

elasticity.

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

Construction of fixed socket-outlets

Clause 13 of this document is @applicable except as follows:

13.4

Replacement of the second paragraph after NOTE 2 by the following paragraph:

WG
0 a
nce

Compliance is checked by inspection and by an installation test with conductors of the largest
AW size specified’in Table 4.

13.4

Compliance is checked by inspection and by an installation test with conductors of the lar

AW

sizo snecified in Tahle 4
SHLe-SpecHea+H—+ao+6—4-

Replacement of the last paragraph by the following paragraph:

est

13.9 Replacement of the third paragraph by the following paragraph:

Compliance is checked by inspection and by an installation test using a cable having conductors
of the smallest AWG size specified in Table 15.

13.14

13.21 Replacement of Table 15 by the following new table:

In the second paragraph, replacement of "16 A" by "20 A"
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Table 15 — External cable limits for surface-type socket-outlets

Rated current AWG size Number of Limits of external dimensions of cables
conductors
A mm
Minimum Maximum

2 4,14 x 9,91 4,06 x 11,43
15 14,12

3 4,14 x 11,43 8,76 DIA

2 4,06 x 11,43 5,33 x 12,52
20 12 10

3 8,76 10,92

2 5,33 x 12,52 7,37 %, 14;73
30 10, 8

3 10,92 14,10

14 | Construction of plugs and portable socket-outlets
Clause 14 of this document is applicable except as follows:
14.9.2 Replacement of the first paragraph by:

A 6|mm length of insulation is removed from the end of a flexible conductor, having the minimum
reqlired AWG size specified in Table 4. One wire of the flexible conductor is left free and|the
remlaining wires are fully inserted into and clamped it the terminal as for normal use.

14.9.3 Replacement of the first paragraph by:

A léngth of insulation equivalent to the maximum designed stripping length declared by|the
manufacturer plus 2 mm is removed fromithe end of a flexible conductor having the AWG ize
as fitted. One wire of the flexible conductor is left free in the worst position whilst the remaining
wirgs are terminated in a manner as Used in the construction of the accessory.

14.14 Replacement of the second paragraph by the following paragraph:

Compliance is checked by inspection, after fitting conductors of the largest AWG size specffied
in Tlable 4.

15 | Interlocked socket-outlets

Clause 15-0f this document is applicable.

16 | Resistance to ageing, protection provided by enclosures, and resistance fto
humidity

Clause 16 of this document is applicable except as follows:
16.2.3 Replacement of the first paragraph after Figure 18 by:

Surface type socket-outlets are mounted as for normal use in a vertical position and fitted with
cables or conduits or both in accordance with the manufacturer's instructions. Cables shall have
conductors of the largest and smallest AWG size given in Table 4, as appropriate to their rating.

Replacement of the first paragraph after Figure 19 by:
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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 20) having conductors of the largest and smallest AWG size given in Table 4, as

appropriate to their rating.

17

Insulation resistance and electric strength

Clause 17 of this document is applicable.

18 Operation of earthing contacts

Clause 18 of this document is applicable.

19 | Temperature rise

Clause 19 of this document is applicable except as follows:

Replacement of Table 16 by the following new table:

Table 16 — AWG sizes of copper conductors for temperature rise test

Rated current of accessory

Flexible conductors for portable
accessories

Rigid conductors (solid or
stranded) for fixed accessorig¢s

Nominal cross-sectional area

Nominal cross-sectional area

AWG AWG
Up to and including 15 A 14 14
Ovier 15 A up to and including 20 A 12 12
Ovler 20 A up to and including 30 A 10 10

Replace "16" by "20" in‘\two locations in column & and replace "32" by "30" in column 6.

Table 17 — Test current.for cycling tests on accessories with crimped connection

Cable cross-sectional area Rated current of the accessory
min? A
6 10 13 16 20 25 32
0,75 9 9 10 10 - - -
1 10 12 13 16 - - -
1,5 - 13 20 20 - - -
2,5
(base 1,6 x 1) - 20 21 26 26 * 26 * 26 *
4 - - - - 30 36~ 36 *
6 - - - - - 40 46 *
* The current is limited so as not to exceed a 30 K temperature rise on the cable.

20 Breaking capacity

Clause 20 of this document is applicable except as follows:
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Replacement of "16 A" by "20 A" in three locations in the two dashed lists.

21

Normal operation

Clause 21 of this document is applicable except as follows.

IEC 60884-2-1:2025 EXV © IEC 2025

Replacement of "16 A" by "20 A" in four locations: in the first and second dashed lists and in
the paragraph directly following Figure 24.

23

Cla

Elexibl bi | thei ¢

Ise 23 of this document is applicable except as follows:

23.2 Replacement of the third paragraph by the following paragraph:
Rewirable accessories are first tested with a cable having the smallest AWGssize, and then with
a cable having the largest AWG size, as shown in Table 20.
Replacement of Table 20 by the following new table:
Table 20 — External dimensions of flexible cables to
be accommodated by cord anchorages
Number of
Types of conductors
Number flexible and Limits for external
Rating of accessory of cable nominal dimensions for flexible
poles ® (cable cross- cables
referehces) sectional
area
mm
AWG Minimum Maximum
2x18 2,67 x 5,16 3,56 x 6,65
Up to and including 15 A @ 2 c 2x16 3,94 x 7,24 3,94 x 7.[75
2x144d 5,84 x 10,92 | 5,84 x 10,92
3x18 5,84 10,16
3x16 6,60 10,92
Up to and including 15 A 3 c
3x14 9,14 14,60
3x12 10,80 16,64
3x14 9,14 14,60
Over ¥5°Aup to and including 20 A 3 c
3x12 10,80 16,64
3x12 10,80 16,64
Over 20 A up to and including 30 A 3 c
3x10 14,35 18,29
4 x 14 9,91 15,75
4 x12 11,81 18,03
Over 20 A up to and including 30 A 4 c
4 x10 15,88 19,68
4x8 23,50 26,67

Exclusively designed for two-conductor flat flexible cables.

Earthing contacts, irrespective of their number, are considered as one pole.

The accessory shall accommodate the type of cable as stipulated in instructions accompanying the accessory.

Only one size two-conductor flat cable.
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Replacement of the fifth paragraph after Table 20 by:

The flexible cable is then subjected 100 times to a pull of:

— 60 N if the rated current is 15 A,
— 100 N if the rated current is 20 A or 30 A.

Replacement of Table 21 by the following new table:

Table 21 - Torque test values for cord anchorages

Rating of plug or portable socket- Flexible cable
outlet (number of conductors x AWG size condutctor)
2x20 2x18 3 x20 3x18 (2’or more) x|18
Up to and including 20 A 0,170 Nm 0,15 Nm 0,175 Nm 0,25 Nm 0,25 Nm
Above 20 A - - - - 0,42 Nm

In the last paragraph, replacement of "16 A" by "30 A".
Replacement of Table 22 by the following new table:

Table 22 — Maximum dimension's of flexible cables to
be accommodated in rewitable accessories

Types of Number of Maximu
. Number‘of flexible cable dimensions
Rating of accessory [os b (cable conductors for flexible
pofes and AWG size
references) cables
AWG mm
Up to and including 15 A 2 c 2x14 13,97
Up to and including 15 A 3 c 3 x14 14,60
Dver 15 A up to and including_20 A 3 c 3x12 16,64
Dver 20 A up to and including 30 A 3 c 3x10 18,29
Dver 20 A up to and including 30 A 4 c 4x8 26,67
a |[void
b |Earthing contacts, irrespective of their number, are considered as one pole.
¢ |The accessory shall accommodate the type of cable as stipulated in instructions accompanying the accessory.

23.3 Replace the first paragraph by:

Non-rewirable plugs and non-rewirable portable socket-outlets shall be provided with a flexible
cable having conductors with AWG sizes in relation to the rating of the accessory as given in
the relevant columns of Table 18.

Replacement of Table 18 by the following new table:
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Table 18 — Relationship between rating of accessories, AWG size of test conductors and
test currents for the tests of temperature rise (Clause 19) and normal operation

(Clause 21)
Rewirable fixed Rewirable Non-rewirable portable .
. portable Non-rewirable plugs
accessories N socket-outlets
accessories
Rating of Test current Test current Test current Test current
accessory
A A AWG A AWG A
size size
Clause | Clause | Clause | Clause Clause Clause Clause Clause
18 14 10
15 A
128 \//250 V 19 15 19 15 16 19 15 16 16 13
14 19 15
14 23 18
20 A
128 /250 V 25 20 25 20 12 25 20 12 25 "
12 31 25
30 A
128 \//250 V 38 30 38 30 10 38 30 m 28 20
23.4 Replacement of the fourth and fifth paragraphs after Figure 28 by:

The

flexible cable is loaded with a mass such that the-force applied is 20 N.

A clirrent equal to 15 A is passed through the conductors.

24

Clause 24 of this document is applicable accept as follows:

24.2

Rev
smd

24.1

Mechanical strength

Replacement of the first\paragraph by:

irable portable accessories are fitted with the flexible cable specified in 23.2 having
llest AWG size spetified in Table 4 and a free length of approximately 100 mm meast
from the outer end of the guard.

0 Test for-multiple portable socket-outlets

Replacement of the first paragraph by:

ReV

the
red

11

irable multiple portable socket-outlets are fitted with the lightest type of flexible cabl

the smallest AWG size specified in Table 4.

25

Resistance to heat

Clause 25 of this document is applicable.

26 Screws, current-carrying parts and connections

Clause 26 of this document is applicable.

of
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27 Creepage distances, clearances and distances through sealing compound
Clause 27 of this document is applicable except as follows:
27.1 Replacement of the second paragraph after Table 26 by the following paragraph:

For rewirable accessories, the measurements are made on the specimen fitted with conductors
of the largest AWG size specified in Table 4 and also without conductors.

Clause 28 of this document is applicable.

29 | Resistance to rusting

Clause 29 of this document is applicable.

30 | Additional tests on pins provided with insulating sleeves
Clayuse 30 of this document is applicable.

31 | EMC requirements

Clause 31 of this document is applicable.

32 | Electromagnetic fields (EMF) requirements

Clause 32 of this document is applicablet
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Annex E
(informative)

Tests to be applied during the production of
crimped connections in accessories

NOTE In the following countries, Annex E is normative: DE, DK.

EA

Dur
out.

Min

General

025

ng the production of crimped connections in accessories the following tests shall belcar

mum to be checked during the production and documented:

he crimp height;
he pull out force;

he micro-section of the crimped connection.

The limit values of the crimp height and the pull out force are defined by the manufacturer

are

given in the test report. These limit values are the reference values for the test during

prodluction.

As the type tests have been done on samples that fallywithin the tolerances as defined by
manufacturer, the manufacturer shall have perfermed a risk analysis when setting

tole

rances, and shall detail how the limits on.¢rimp height and pull out force have b

established.

NOTEE Possible ways to validate the borders of the tolerances are cycling tests on special prepared samples 4

bord

E.2

er of the tolerances and/or microscopic analysis of samples at the borderline of the tolerance.

Stripping of the conductor

When stripping the conductors'the requirements of 9.4 of IEC 60352-2:2006 shall be taken

acc

E.3

bunt.

Crimp height

Thel crimp height during production shall remain between the limit lines as given by

manufacturerin the test report. The test is carried out according to IEC 60352-2:2006, 12.2.

E.4

ried

and
the

the
the
een

it the

into

the

Pull out force

The test is carried out according to IEC 60512-16-4:2008. The values which have been
validated during the production shall be between the limit lines as given by the manufacturer in

the

E.5

test report.

Microscopic analysis of the prepared crimped connection

The micro-section of the crimped connection is the basis for the validation of the quality of the
crimp connection obtained with the crimp tool. The micro-section shall be carried out during the
type test, in case of tool replacement and modifications.

The micro-section and the evaluation shall be documented and kept for at least 10 years.
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