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Foreword

The text of document 23G/215/FDIS, future edition 2 of IEC 60320-1, prepared by SC 23G, Appliance
couplers, of IEC TC 23, Electrical accessories, was submitted to the IEC-CENELEC parallel vote and
was approved by CENELEC as EN 60320-1 on 2001-07-01.

This European Standard supersedes EN 60320-1:1996 + A1:1996 + A2:1998.
The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2004-07-01

Annexes designated "normative" are part of the body of the standard.
In this standard, annexes A and ZA are normative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60320-1:2001 was approved by CENELEC as a European
Standard without any modification.

Foreword to amendment A1
The text of document 23G/273/FDIS, future amendment 1 to IEC 60320-1:2001, prepared by SC 23G,
Appliance couplers, of IEC TC 23, Electrical accessories, was submitted to the IEC-CENELEC parallel
vote and was approved by CENELEC as amendment Al to EN 60320-1:2001 on 2007-10-01.

The following dates were fixed:

— latest date by which the amendment has to be
implemented at national level by publication of
an identical national standard or by endorsement (dop) 2008-07-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2010-10-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of amendment 1:2007 to the International Standard IEC 60320-1:2001 was approved by
CENELEC as an amendment to the European Standard without any modification.
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APPLIANCE COUPLERS FOR HOUSEHOLD
AND SIMILAR GENERAL PURPOSES -

Part 1: General requirements

1 Scope

This part of IEC 60320 is applicable to two-pole appliance couplers for a.c. only, with or without
earthing contact, with a rated voltage not exceeding 250 V and a rated current not exceeding
16 A, for household and similar general purposes and intended for the connection of a supply
cord to electrical appliances or other electrical equipment for 50 Hz or 60 Hz supply.

NOTE 1 Appliance inlets integrated or incorporated in appliances or other equipment are within the scope of this
standard. The dimensional and general requirements of this standard apply to such inlets, but certain tests may not
be relevant.

NOTE 2 The requirements for connectors are based on the assumption that the temperature of the pins of the
corresponding appliance inlets does not exceed

70 °C  for connectors for cold conditions;
120 °C  for connectors for hot conditions;
155 °C  for connectors for very hot conditions.

NOTE 3 Appliance couplers complying with this standard are suitable for use at ambient temperatures not
normally exceeding 25 °C, but occasionally reaching 35 °C.

NOTE 4 Appliance couplers complying with the standard sheets in this standard are intended for the connection of
equipment having no special protection against moisture. If appliance couplers are used with equipment which may
be subject to spillage of liquid in normal use then protection against moisture is to be provided by the equipment.

NOTE 5 Special constructions may be required
— in locations where special conditions prevail, for example, as in ships, vehicles and the like;

— in hazardous locations, for example, where explosions are liable to occur.
2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60320. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 60320 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 60050(151):1978, International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical
and magnetic devices

IEC 60068-2-32:1975, Environmental testing — Part 2: Tests — Test Ed: Free fall

IEC/TR 60083:1997, Plugs and socket-outlets for domestic and similar general use
standardized in member countries of IEC

IEC 60112:1979, Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 Vv
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IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 60695-2-12:2000, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability test method for materials

IEC 60695-2-13:2000, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignitability test method for materials

IEC 60730 (all parts), Automatic electrical controls for household and similar use

& IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1: General requirements and
particular requirements for clamping units for conductors from 0,2 mm? up to 35 mm?2
(included) M

IEC 61058 (all parts), Switches for appliances

IEC 61140:1997, Protection against electric shock — Common aspects for installation and
equipment

ISO 286-1:1988, /SO system of limits and fits — Part 1: Bases of tolerances, deviations and fits

ISO 1101:1983, Technical drawings — Geometrical tolerancing — Tolerancing of form,
orientation, location and run-out — Generalities, definitions, symbols, indications on drawings

ISO 1456:1988, Metallic coatings — Electrodeposited coatings of nickel plus chromium and of
copper plus nickel plus chromium

ISO 2081:1986, Metallic coatings — Electroplated coatings of zinc on iron or steel

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

3 Definitions

Where the terms "voltage" and "current" are used, they imply the r.m.s. values, unless
otherwise specified.

For the purpose of this International Standard, the following definitions apply.

The term "accessory" is used as a general term covering connectors and/or appliance inlets
(and, in some cases, plugs as well).

31

appliance coupler

means enabling the connection and disconnection at will, of a cord to an appliance or other
equipment. It consists of two parts: a connector and an appliance inlet

3.2

connector

part of the appliance coupler integral with, or intended to be attached to, the cord connected to
the supply

NOTE Only one cord is connected to the connector.
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3.3

appliance inlet

part of the appliance coupler integrated or incorporated in the appliance or equipment or
intended to be fixed to it

NOTE 1 An appliance inlet integrated in an appliance or equipment is an appliance inlet (the shroud and base of)
which is formed by the housing of the appliance or equipment.

NOTE 2 An appliance inlet incorporated in an appliance or an equipment is a separate appliance inlet built in or
fixed to an appliance or equipment.

3.4
rewirable accessory
accessory so constructed that the cord can be replaced

3.5

non-rewirable accessory

accessory so constructed that it forms a constructional unit with the cord which is assembled
by the manufacturer of the accessory. This unit shall be such that

— the cord cannot be separated from the accessory without making this permanently useless,
and

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

NOTE An accessory is considered to be permanently useless when for re-assembling the accessory, parts or
materials other than the original are to be used.

3.6

cord set

assembly consisting of one cord fitted with one non-rewirable plug and one non-rewirable
connector, intended for the connection of an electrical appliance or equipment to the electrical

supply

3.7
base of a pin
part of the pin where it protrudes from the engagement face

3.8

retaining device

mechanical arrangement which holds a connector in proper engagement with a corresponding
appliance inlet and prevents its unintentional withdrawal

3.9
rated voltage
voltage assigned to the accessory by the manufacturer

3.10
rated current
current assigned to the accessory by the manufacturer

3.1
terminal
part to which a conductor is attached, providing a re-usable connection

3.12
termination
part to which a conductor is permanently attached

Documents

Document Sharing ub
© BSI

H
008

Full document details: BS EN 60320-1:2001+A1:2007


http://www.avadocuments.com/doc/bs-en-60320-1-2001-a1-2007
http://www.avadocuments.com/doc/bs-en-60320-1-2001-a1-2007

Page 9
BS EN 60320-1:2001+A1:2007

3.13

screw-type terminal

terminal for the connection and subsequent disconnection of a conductor, the connection being
made, directly or indirectly by, means of screws or nuts of any kind

3.14

pillar terminal

screw-type terminal in which the conductor is inserted into a hole or cavity, where it is clamped
under the shank of a screw. The clamping pressure may be applied directly by the shank of the
screw or through an intermediate clamping plate to which pressure is applied by the shank of
the screw

3.15

screw terminal

screw-type terminal in which the conductor is clamped under the head of a screw.
The clamping pressure may be applied directly by the head of the screw or through an
intermediate part, such as a washer, clamping plate or anti-spread device

3.16

stud terminal

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

3.17

screwless terminal

connecting terminal for the connection and subsequent disconnection of a conductor, the
connection being made, directly or indirectly, by means of springs, wedges, eccentrics, cones,
etc.

3.18

tapping screw

screw manufactured from a material having a higher resistance to deformation when applied by
rotary insertion into a hole in a material having a lower resistance to deformation

NOTE The screw is made with a tapered thread, the taper being applied to the core diameter of the thread at the
end section of the screw. The thread produced by application of the screw is formed securely only after sufficient
revolutions have been made to exceed the number of threads on the tapered section.

3.19

thread-forming tapping screw

tapping screw having an uninterrupted thread. It is not a function of this thread to remove
material from the hole

NOTE An example of a thread-forming tapping screw is shown in figure 28.

3.20

thread-cutting tapping screw

tapping screw having an interrupted thread. It is a function of this thread to remove material
from the hole

NOTE An example of a thread-cutting tapping screw is shown in figure 29.
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3.21

type test

test of one or more devices made to a certain design to show that the design meets certain
requirements

[IEV 151-04-15]

3.22

routine test

test to which each individual device is subjected during and/or after manufacture to ascertain
whether it complies with certain criteria

[IEV 151-04-16]
4 General requirements

Appliance couplers shall be so designed and constructed that in normal use their performance
is reliable and without danger to the user or surroundings.

In general, compliance is checked by carrying out all the tests specified.

NOTE It is to be understood that appliance couplers are to be capable of meeting all the relevant requirements
and tests specified in this standard.

5 General notes on tests

5.1 Tests shall be made to prove compliance with the requirements laid down in this standard,
where applicable.

Tests are as follows:

— type tests shall be made on representative samples of each accessory;

— routine tests shall be conducted by the manufacturer and made on each accessory
manufactured to this standard, where applicable.

Subclauses 5.2 to 5.7 are applicable to type tests and 5.8 to routine tests.

5.2 Unless otherwise specified, the specimens are tested as delivered and under normal
conditions of use, at an ambient temperature of 20 °C + 5 °C; they are tested with a.c. at 50 Hz
or 60 Hz.

Non-rewirable connectors, other than those forming part of a cord set, shall be submitted with a
cord at least 1 m long.

5.3 Unless otherwise specified, the tests are carried out in the order of the clauses.

5.4 Unless otherwise specified, connectors and appliance inlets are tested in conjunction with
an appropriate appliance inlet or connector, complying with this standard.

5.5 For appliance inlets, three specimens are subjected to the tests specified.
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For connectors, nine specimens (11 if of elastomeric or thermoplastic material) are required:

— set 1 of three specimens is subjected to the tests specified, with the exception of those of
clauses 14, 15, 16, 19, 20 and 21 and of 22.4 and 24.2;

— set 2 of three specimens is subjected to the tests of clauses 14, 15, 16, 19, 20 and 21
(including the repetition of the tests of clause 16);

— set 3 of three specimens is subjected to the test of 22.4;

— set 4 of two specimens of elastomeric or thermoplastic material is subjected to the test of
24.2 (including the preconditioning according to clause 16).

For non-rewirable connectors with indicators, three additional specimens with one pole of the
indicator disconnected are required for the tests of clause 15.

5.6 Appliance inlets integrated or incorporated in an appliance or equipment are tested under the
conditions of use of the equipment, the number of specimens then being the same as the number of
specimens of equipment required according to the relevant standard for the equipment.

5.7 Connectors and appliance inlets are considered not to comply with this standard if there
are more failures than that of one specimen in one of the tests. If one specimen fails in a test,
that test and those preceding which may have influenced the result of that test are repeated on
another set of specimens of the number specified in 5.5, all of which shall then comply with the
repeated tests.

In general, only the test which caused the failure need be repeated unless

a) a failure occurs to one of the three specimens of set 2 specified in 5.5, when tested in
accordance with clauses 19, 20 or 21, in which case the tests required by 5.5 for set 2 are
repeated from clause 16 onwards; or

b) a failure occurs to one of the three specimens of set 1 specified in 5.5, when tested in
accordance with clauses 22 or 23 (except 22.4), in which case the tests required by 5.5 for
set 1 are repeated from clause 18 onwards.

The applicant may submit, together with the first set of specimens, the additional set which
may be wanted should one specimen fail. The testing station will then, without further request,
test the additional specimens and will only reject if a further failure occurs. If the additional set

of specimens is not submitted at the same time, a failure of one specimen will entail a
rejection.

5.8 Routine tests are specified in annex A.

6 Standard ratings
6.1 The standard rated voltage is 250 V.
6.2 Standard rated currents are 0,2 A, 2,5 A, 6 A, 10 A and 16 A, as specified in 9.1.

Compliance with the requirements of 6.1 and 6.2 is checked by visual inspection of the
marking.
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7 Classification
7.1 Appliance couplers are classified:

7.1.1 According to maximum pin temperature at the base of the pins of the corresponding
appliance inlet:

— appliance couplers for cold conditions (pin temperature not exceeding 70 °C);

— appliance couplers for hot conditions (pin temperature not exceeding 120 °C);

— appliance couplers for very hot conditions (pin temperature not exceeding 155 °C).

7.1.2 According to the type of equipment to be connected:

— appliance couplers for class | equipment;

— appliance couplers for class Il equipment.
NOTE For a description of the classes, see |[EC 61140Q.

7.2 Connectors are, moreover, classified according to the method of connecting the cord:

— rewirable connectors;
— non-rewirable connectors.
NOTE 1 Figure 1 shows the various types of appliance couplers standardized and their application.

NOTE 2 0,2 A appliance couplers are intended only for the connection of small hand-held class |l equipment, if
allowed by the relevant standard for the equipment.

NOTE 3 Appliance inlets for cold conditions are not intended to be used with heating appliances having external
metal parts, the temperature rise of which may, under normal operating conditions, exceed 75 K and which might be
touched in normal use by the cord.

NOTE 4 Appliance couplers for hot conditions may also be used under cold conditions; appliance couplers for very
hot conditions may also be used under cold or hot conditions.

8 Marking

8.1 Connectors shall be marked with:

— rated current in amperes, except for 0,2 A connectors;

— rated voltage in volts;

— symbol for nature of supply;

— name, trade mark or identification mark of the maker or responsible vendor;

— type reference.

[A) — the marking as specified in Subclause 7.5 of |[EC 60999-1 to identify the type of
conductors suitable for screwless terminals.

NOTE The type reference may be a catalogue number.

8.2 Appliance inlets other than those integrated or incorporated in an appliance or equipment
shall be marked with the name, trade mark or identification mark of the maker or responsible
vendor and a type reference, the latter being not visible after the appliance inlet is correctly
mounted or a connector is in engagement. The marking of 0,2 A and 2,5 A appliance inlets may
be visible, provided that there can be no doubt with regard to the marking of the appliance
itself.

NOTE The type reference may be a catalogue number.
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8.3 Connectors and appliance inlets for class Il equipment shall not be marked with the
symbol for class Il construction.

8.4 When symbols are used, they shall be as follows:

amperes A
volts \

alternating current ~
earth @ or L

NOTE Preferably the symbol with a circle should be used.

For the marking of rated current and rated voltage, figures may be used alone, the figure for
rated current being placed before or above that for rated voltage and separated from the latter
by a line. The symbol for nature of supply shall be placed next to the marking for rated current
and rated voltage.

NOTE 1 The marking for current, voltage and nature of supply may accordingly be as follows:

10 A 250 V ~ or 10/250 ~ or 9~ or
250

NOTE 2 Lines formed by the construction of the tool are not considered as part of the marking.

8.5 The marking specified in 8.1 shall be easily discernible when the connector is wired ready
for use.

NOTE The term "ready for use" does not imply that the connector is in engagement with an appliance inlet.

8.6 In non-reversible connectors, the contact positions shall be established by looking at the
engagement face of the connectors as shown in figure 1 and their disposition shall be as
follows:

earthing contact: upper central position;

line contact: lower right-hand position;

neutral contact: lower left-hand position.

In rewirable, non-reversible connectors, terminals shall be indicated as follows:

earthing terminal: the symbol @ or L
neutral terminal: the letter N

In non-rewirable, non-reversible connectors, no marking of contacts is necessary, but cores
shall be connected as specified in 22.1.

Appliance inlets, other than those integrated or incorporated in an appliance or equipment, for
use with connectors according to this subclause, shall have terminal markings to correspond
with this subclause.

The marking symbol or letters shall not be placed on screws, removable washers or other
removable parts.

NOTE The requirement concerning the marking of terminals and the connection of conductors has been
introduced to take into account those countries which already require a polarized supply system and with regard to
a possible future introduction of a unified plug and socket-outlet system, which will be to a great extent a polarized
system. It is recommended that this requirement be taken into account already now in countries which at present
have no polarized plug and socket-outlet system.
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Rewirable connectors shall be supplied with the following instructions:

a) a diagram illustrating the method of connection of the conductors, in particular the (excess)
length of the earthing conductor and the operation of the cord anchorage;

b) a full-scale diagram showing the length of sleeving and insulation to be stripped back;

c) the sizes and types of suitable cords.

NOTE 1 It is essential that the connection of the earthing conductor is shown in an instructive way, preferably with
sketches.

NOTE 2 These instructions need not follow connectors supplied directly to an equipment manufacturer.

8.7 The markings required by the standard shall be easily legible and durable.

8.8 Compliance with the requirements of 8.1 to 8.7 is checked by inspection and by rubbing
the marking by hand for 15 s with a piece of cloth soaked with water and again for 15 s with a
piece of cloth soaked with petroleum spirit.

After this test and all non-destructive tests of the standard, the marking shall remain legible. It
shall not be easily possible to remove labels and they shall not show curling.

NOTE 1 The type reference may be marked in paint or ink, if necessary, protected by varnish.

NOTE 2 The petroleum spirit used should consist of a solvent hexane with a content of aromatics of maximum
0,1 volume percentage, a kauri-butanol value of 29, an initial boiling point of approximately 65 °C, a dry-point of
approximately 69 °C and a density of approximately 0,68 g/cm3.

9 Dimensions and compatibility

9.1 Appliance couplers shall comply with the appropriate standard sheets as specified below,
except as permitted by 9.6:

0,2 A 250 V appliance coupler for class Il equipment and cold conditions:

% 41 1=T e (o | PP PPN sheet C1

— APPlANCE INIEL .. e sheet C2

2,5 A 250 V appliance coupler for class | equipment and cold conditions:
1.1 .12 1= (o T PN sheet C5

— APPlANCE INIEL .. e sheet C6

2,5 A 250 V appliance coupler for class Il equipment and cold conditions:
e 1.1 .12 1= (o sheet C7
— appliance inlet, standard type.........ccoiiiiiiiiii sheets C8 and C8A

— appliance inlet, for alternative connection of the equipment
to two different mains voltages ........ccoiiiiiii i sheet C8B

6 A 250 V appliance coupler for class Il equipment and cold conditions:

10 1 2 1= o (o o sheet C9
— apPlianCe iNlEt .. sheet C10
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10 A 250 V appliance coupler for class | equipment and cold conditions:
e 2 181 1= (o | PPN sheet C13
— appliance inlet. .. . e sheet C14

10 A 250 V appliance coupler for class | equipment and hot conditions:
e 181 1= (o | PPN sheet C15
— appliance inlet. .. . e sheet C16

10 A 250 V appliance coupler for class | equipment and very hot conditions:
e 181 1= (o | PN sheet C15A
— applianCe iNlet. .. e sheet C16A

10 A 250 V appliance coupler for class Il equipment and cold conditions:
e~ 181 1= (o | PPN sheet C17
— appPlianCe iNlet. .. e sheet C18

16 A 250 V appliance coupler for class | equipment and cold conditions:
%0141 1=Te1 (o | PPN sheet C19
— apPlianCe INlet. ... sheet C20

16 A 250 V appliance coupler for class | equipment and very hot conditions:
0 141 T=Te1 (o | PPN sheet C21
— apPlianCe INIEL. ... sheet C22

16 A 250 V appliance coupler for class Il equipment and cold conditions:
%0141 T=Te1 (o | PPN sheet C23
— apPPliAaNCe INIEL. ... sheet C24

Dimensions are checked by means of gauges or by measurement. In case of doubt, gauges
shall be used.

The test is carried out at an ambient temperature of 25 °C + 5 °C, both the accessories and the
gauges being at this temperature.

The gauges to be used are shown in

— figure 2 for 0,2 A connectors;
— figures 4, 5 and 5A for 2,5 A connectors;

— figures 9A to 9T for other connectors and appliance inlets.

The distance from the engagement face of connectors to the point of first contact of socket
contacts is checked by means of the relevant gauge shown in figure 27.

NOTE Dimensions for the fixing of appliance inlets are under consideration.

9.2 Provision, if any, for retaining the connector in the appliance inlet shall comply with
standard sheet C25.

Compliance is checked by measurement.
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9.3 It shall not be possible to make single-pole connections between connectors and
appliance inlets.

Appliance inlets shall not allow improper connections with portable socket-outlets complying
with IEC 60083.

Connectors shall not allow improper connections with plugs complying with IEC 60083.

Compliance is checked by manual test.

NOTE 1 "Improper connections" include single-pole connection and other connections which do not comply with
the requirements concerning protection against electric shock.

NOTE 2 Conformity to the standard sheets ensures compliance with these requirements.

9.4 |t shall not be possible to engage

— connectors for class Il equipment with appliance inlets for other equipment;

— connectors for cold conditions with appliance inlets for hot conditions or very hot conditions;
— connectors for hot conditions with appliance inlets for very hot conditions;

— connectors with appliance inlets having a higher rated current than the connector.

Compliance is checked by inspection, by manual test and by means of the gauges shown in
figures 6 to 9.

For 6 A, 10 A and 16 A connectors and appliance inlets, compliance is checked by means of
the gauges shown in figures 9A to 9T, as applicable.

The test is carried out at an ambient temperature of 35 °C + 2 °C, both the accessories and the
gauges being at this temperature.

NOTE Conformity to the standard sheets ensures compliance with the requirements, other than those verified by
means of the gauges shown in figures 6 to 9.

9.5 |If appliance inlets are arranged countersunk in the outer surface of equipment, and if this
surface is curved or inclined with respect to the axis of the appliance inlet, the arrangement
shall be such that, under any circumstances, the pin ends do not protrude beyond the limiting
surface of the shroud.

Compliance is checked by connecting all pins, including the earthing pin, if any, together with
one pole of a contact indicator, the other pole being connected to a metal straight-edge ruler,
having a width wider than the largest inside dimension of the appliance inlet, which is placed in
all possible directions over the opening of the shroud. The ruler shall not come into contact
with the pin ends.

NOTE 1 For 10 A and 16 A appliance inlets for class Il equipment, the test shall be carried out with a simulated
earthing pin.

NOTE 2 An electrical indicator with a voltage between 40 V and 50 V is used to show contact with the relevant part.
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[£) 9.6 Non-standardized appliance couplers which do not refer to the dimensions specified in the
standard sheets are acceptable, but only if they provide a technical advantage and do not
adversely affect the purpose and safety of appliance couplers complying with the standard
sheets, especially with regard to interchangeability and non-interchangeability.

Non-standardized appliance couplers, however, shall comply with all other requirements of
this standard as far as they reasonably apply.

NOTE A "technical advantage" may be claimed if, for example, a connector of a given rating has to be enlarged
to accommodate components such as switches or thermostats, or if, for some reason, it is necessary to prevent the
use of a standard connector with the normal length or type of cord.

Small deviations from the dimensions as specified in the standard sheets, which give the
impression of a standardized coupler and lead to confusion with standardized appliance
couplers, are not allowed.

Changes which adversely affect the contact-making ability are not allowed.

It must not be possible to engage such a non-standard accessory with a complementary
accessorycomplying with the standard sheets, but of a different current rating. Neither shall it be possible
to engage it with astandardized complementary accessory of the same rating if, by so doing, live parts are
rendered any moreaccessible than is the case with a standardized appliance coupler of the same rating
or if the combination of non-standardized accessory and standard complementary accessory fails to
comply with the requirements of thisstandard other than the dimensions in the standard sheets.

It shall not be possible within a given system for a connector and associated appliance inlet to make
improper connections other than the intended position or partial connections causing deformation which
can impair the further use of the appliance.

Compliance is checked by manual test.

10 Protection against electric shock

10.1 Appliance couplers shall be so designed that live parts of appliance inlets are not
accessible when the connector is in partial or complete engagement.

Connectors shall be so designed that live parts, and the earthing contact and parts connected
thereto, are not accessible when the connector is properly assembled and wired as in normal use.

Compliance is checked by inspection and, if necessary, by a test with the standard test finger
shown in figure 10. This finger is applied in every possible position, an electrical indicator being
used to show contact with the relevant parts. For connectors with enclosures or bodies of
elastomeric or thermoplastic material, the standard test finger is applied for 30 s with a force of
20 N at all points where yielding of the insulating material could impair the safety of the
connector; this test is made at an ambient temperature of 35 °C + 2 °C.

NOTE 1 An electrical indicator with a voltage between 40 V and 50 V is used to show contact with the relevant
part.

NOTE 2 Conformity to the standard sheets ensures compliance with the requirements so far as the inaccessibility
of contact members during insertion of a connector into an appliance inlet is concerned.

10.2 It shall not be possible to make connection between a pin of an appliance inlet and a
contact of a connector as long as any of the pins is accessible.

Compliance is checked by manual test and by the test of 10.1.

NOTE Conformity to the standard sheets ensures compliance with this requirement.
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10.3 It shall not be possible to remove parts preventing access to live parts without the aid of
a tool.

The means for fixing these parts shall be insulated from live parts.

Bushes, if any, in the entry holes for the pins shall be adequately fixed and it shall not be
possible to remove them without dismantling the connector.

Compliance is checked by inspection and by manual test.

10.4 External parts of connectors, with the exception of assembly screws and the like, shall
be of insulating material. The shroud and the base of appliance inlets without earthing contact
and those of 2,5 A appliance inlets with earthing contact, shall be of insulating material.

Compliance is checked by inspection.

NOTE 1 The suitability of the insulating material is checked during the insulation tests of clause 15.

NOTE 2 Lacquer or enamel is not considered to be insulating material for the purpose of 10.1 to 10.4.

11 Provision for earthing
11.1 Earthing terminals shall comply with the requirements of clause 12.
Compliance is checked by inspection and by the tests of clause 12.

11.2 Appliance couplers with earthing contact shall be so constructed that, when inserting the
connector, the earth connection is made before the current-carrying contacts of the appliance
inlet are energized.

When withdrawing a connector, the current-carrying contacts shall separate before the earth
connection is broken.

For appliance couplers not complying with the standard sheets, compliance is checked by
inspection of drawings, taking into account the effect of tolerances, and by checking the
specimens against these drawings.

NOTE Conformity to the standard sheets ensures compliance with this requirement.

12 Terminals and terminations

12.1 General

The requirements of this clause apply only to connectors.

For appliance inlets submitted as individual accessories not integrated or incorporated in an
appliance or equipment, particular requirements are under consideration.

For appliance inlets incorporated in equipment, the requirements in the appropriate
IEC standard for that equipment shall apply.

Text deleted

Screw-type terminals shall be of the pillar, screw or stud type or of an equally effective type.
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Non-rewirable connectors shall be provided with soldered, welded, crimped or equally effective
screwless connections, which shall not allow the possibility to disconnect the conductor;
screwed connections shall not be used.

The end of a stranded conductor shall not be consolidated by soft soldering at places where
the conductor is subject to contact pressure unless the clamping means is designed so as to
obviate the risk of a bad contact due to cold flow of the solder.

12.2 Rewirable connectors shall be provided with clamping units according to |[EC 60999-1|.

Non-rewirable connectors shall be provided with soldered, welded, crimped or equally
effective screwless connections, which shall not allow the possibility to disconnect the
conductor. Screwed connections shall not be used.

The end of a stranded conductor shall not be consolidated by soft soldering at places where
the conductor is subject to contact pressure unless the clamping means is designed so as to
obviate the risk of a bad contact due to cold flow of the solder.

12.3 Rewirable connectors with a rated current not exceeding 16 A shall have a rated

connecting capacity of 1,5 mmZ2 according to |JEC 60999-1.
Compliance is checked by the relevant tests of |[EC 60999-1|.

12.4 Clamping units shall be so fixed or located within the connector that when operated,
the clamping units shall not work loose and creepage distances and clearances shall not be
reduced below the values specified.

NOTE 1 These requirements do not imply the terminals should be so designed that their rotation or displacement
is prevented, but any movement should be sufficiently limited so as to prevent non-compliance with this standard.

NOTE 2 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

— the effectiveness of the sealing compound or resin is not impaired by temperatures attained by the terminal
under the most unfavourable conditions as specified in this standard.

Compliance is checked by the relevant tests of JEC 60999-1|.

12.5 Clamping units for earthing conductors shall be of the same size as the corresponding
terminals for the current carrying conductors.

Compliance is checked by inspection.
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13 Construction

13.1 Appliance couplers shall be so designed that there is no risk of accidental contact
between the earthing contact of the appliance inlet and the current-carrying contacts of the
connector.

Compliance is checked by inspection.
NOTE Conformity to the standard sheets ensures compliance with this requirement.

13.2 Screws which fix a part providing protection against electric shock, for example the part
covering the contacts of a connector, shall be adequately locked against loosening.

Compliance is checked by inspection and by the tests of clauses 18, 20 and 23.
13.3 Pins of appliance inlets and contacts of connectors shall be locked against rotation.

Compliance is checked by inspection and by manual test.

NOTE Clamping screws may serve to prevent contacts from rotating.

13.4 Pins of appliance inlets shall be securely retained and shall have adequate mechanical
strength. It shall not be possible to remove them without the aid of a tool and they shall be
surrounded by a shroud.

NOTE 1 This requirement does not exclude pins which are to some extent floating.

NOTE 2 The extent of permissible floating is not checked by measurement, but by using a gauge.

Compliance is checked by inspection, by manual test and, for non-solid pins, by the following
test which is made after all other tests have been completed.

The shroud is removed from the appliance inlet and the pin supported as shown in figure 11.

A force of 100 N is exerted on the pin 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 at right
angles to the axis of the pin.

After the test, there shall be no significant alteration in the shape of the pin.

The security of the pin retention is checked by inspection and, in case of doubt, by the
following test.
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The specimen is heated to its appropriate temperature class given in 7.1.1 for 1 h and
maintained at this temperature for the duration of the test including the 5 min period after
removal of the test load.

The appliance inlet is held firmly in such a manner that there will be no undue squeezing or
distortion of the body, and the means of holding shall not assist in maintaining the pins in their
original position.

Each pin is subjected to a force of 60 N + 0,6 N, applied without jerks, in a direction along the
axis of the pin and maintained at this value for a period of 60 s.

For all pins the force is applied, first in the direction away from the base of the appliance inlet,
and then in the direction towards the base of the appliance inlet.

The attachment of the pins is deemed to be satisfactory if there is no movement exceeding
2,5 mm during the test on any pin, and provided that within 5 min after removal of the pushing-
in test force or within 5 min after the removal of the pulling-out test force, all pins remain within
the tolerances specified in the relevant standard sheet.

13.5 Contacts of connectors shall be self-adjusting so as to provide adequate contact
pressure.

For connectors other than 0,2 A connectors, self-adjustment of the contacts shall not depend
upon the resiliency of insulating material.

Compliance is checked by inspection and by the tests of clauses 16 to 21 inclusive.

13.6 The enclosure of rewirable connectors shall consist of more than one part and shall
completely enclose the terminals and the ends of the cord, at least as far as to the point from
which the sheath has to be removed.

NOTE Parts of the enclosure linked together by flexible means are considered to be separate parts.

The construction shall be such that, from the point of separation of the cores, the conductors
can be properly connected and that, when the connector is assembled and wired as in normal
use, there is no risk of

— pressing the cores together in such a way that it causes damage to the core insulation,
likely to result in a break-down of the insulation;

— a core, the conductor of which is connected to a live terminal, being likely to be pressed
against accessible metal parts;

— a core, the conductor of which is connected to the earthing terminals, being likely to be
pressed against live parts.

13.7 For rewirable connectors, it shall not be possible to assemble the connector in such a
way that the terminals are enclosed and the contacts are accessible.

NOTE This requirement excludes the use of separate front pieces enclosing only the contacts.

13.8 Parts of the body of connectors shall be reliably fixed to one another, and it shall not be
possible to dismantle the connector without the aid of a tool.

For rewirable connectors there shall be separate independent means for fixing and locating the
parts of the body with respect to each other, at least one of which, for example a screw, can
only be operated with the aid of a tool; thread-cutting screws shall not be used for this purpose.
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The resiliency of the contacts shall not depend upon the assembly of the parts of the body.

Partial loosening of assembly screws or the like shall not allow the detachment of parts
providing protection against electric shock.

Compliance with the requirements of 13.6 to 13.8 is checked by inspection, by manual test and
by the test of 23.7.

NOTE 1 The requirement that it shall not be possible to dismantle the connectors without the aid of a tool does not
necessarily mean that their component parts should be fixed to the enclosure.

NOTE 2 The requirement with regard to fixing and locating does not preclude the use of one fixing and one
locating means.

13.9 For connectors, the earthing contact shall be fixed to the body. If the earthing contact
and the earthing terminal are not in one piece, the various parts shall be fixed together by
riveting, welding or in a similar reliable manner.

The connection between the earthing contact and the earthing terminal shall be of metal which
is resistant to corrosion.

Compliance is checked by inspection and, if necessary, by special tests.

NOTE 1 This requirement does not exclude earthing contacts which are to some extent floating.

NOTE 2 The extent of permissible floating is not checked by measurement but by using a gauge.

13.10 Terminals of rewirable accessories and terminations of non-rewirable accessories shall
be so located or shielded that loose wires of a conductor in the accessory will not present a
risk of electric shock.

For non-rewirable moulded-on accessories, means shall be provided to prevent loose wires of
a conductor from reducing the minimum isolation distance requirements between such wires
and all accessible external surfaces of the accessory, with the exception of the engagement
face of the inlet.

Compliance is checked by the following:

— for rewirable accessories the test of 13.10.1;

— for non-rewirable non-moulded-on accessories the test of 13.10.2;

— for non-rewirable moulded-on accessories by verification and inspection according to 13.10.3.
13.10.1 A length of 6 mm of insulation is removed from the end of a flexible conductor, having

a cross-sectional area of 0,75 mm2. 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, moreover, are made if it is considered likely that such bends can occur during
the normal assembly of the accessory, for example when a cover is pushed on.

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

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

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

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

The free wire of a conductor connected to a live termination shall not touch any accessible
metal part or reduce the creepage distance and clearance through any constructional gap to
the external surface below 1,5 mm.

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

13.10.3 Non-rewirable moulded-on accessories shall be inspected to verify that there are
means to prevent stray wires of the conductor and/or live parts reducing the minimum distance
through insulation to the external accessible surface (with the exception of the engagement
face of inlets) below 1,5 mm.

NOTE The verification of means may require the checking of the product construction or assembly method.

13.11 Connectors without earthing contact and 2,5 A connectors with earthing contact shall
be part of a cord set.

Compliance is checked by inspection.

13.12 Fuses, relays, thermostats and thermal cut-outs shall not be incorporated in connectors
complying with the standard sheets.

Fuses, relays, thermostats and thermal cut-outs incorporated in appliance inlets shall comply
with the relevant IEC standards.

Switches and energy regulators incorporated in connectors or appliance inlets shall comply
with IEC 61058 and IEC 60730 respectively.

Where an appliance inlet is integrated or incorporated in an appliance or equipment, then that
part which can be identified as the appliance inlet, by reference to the relevant standard sheet,
shall comply with the requirements of this standard.

Compliance is checked by inspection and by testing the switches, fuses, relays, thermostats,
thermal cut-outs and energy regulators according to the relevant IEC standard.
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14 Moisture resistance

Appliance couplers shall be proof against humid conditions which may occur in normal use.

NOTE If such couplers are used with equipment which is subject to spillage of liquid in normal use then the
protection against moisture shall be provided by the equipment.

Compliance is checked by the humidity treatment described in this clause, followed
immediately by the tests of clause 15.

Connectors and appliance inlets are not in engagement when subjected to the humidity
treatment; rewirable connectors are not fitted with a cord.

The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity maintained between 91 % and 95 %. The temperature of the air, at all places where
specimens can be located, is maintained within 1 °C of any convenient value t °C between
20 °C and 30 °C.

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

The specimens are kept in the cabinet for

— 168 h (7 days) for connectors with earthing contact and for appliance inlets with earthing
contact, which are submitted as individual accessories, not incorporated in other
equipment;

— 48 h (2 days) in all other cases.

NOTE 1 In most cases, the specimens may be brought to the specified temperature by keeping them at this
temperature for at least 4 h before the humidity treatment.

NOTE 2 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 (KNO3) in water, having a sufficiently large
contact surface with the air.

NOTE 3 In order to achieve 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 specimen shall show no damage within the meaning of this standard.

15 Insulation resistance and electric strength

15.1 The insulation resistance and the electric strength of appliance couplers shall be
adequate.

Compliance is checked by the tests of 15.2 and 15.3, these tests being made immediately after
the test of clause 14, in the humidity cabinet or in the room in which the specimens were
brought to the prescribed temperature.

Indicators which might otherwise be damaged by the tests of 15.2 and 15.3, such as neon
lamps, shall be disconnected at one pole prior to testing.

15.2 The insulation resistance is measured with a d.c. voltage of approximately 500 V
applied, each measurement being made 60 s + 5 s after the application of the voltage.
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The insulation resistance is measured
a) for appliance inlets with a connector in engagement, between the current-carrying pins
connected together and the body;

b) for appliance inlets with a connector in engagement, between each pin in turn and the
others connected together;

c) for connectors, between the current-carrying contacts connected together and the body;
d) for connectors, between each contact in turn and the others connected together;

e) for rewirable connectors, between any metal part of the cord anchorage, including clamping
screws, and the earthing contact or earthing terminal;

Ay f)  for rewirable connectors, between any metal part of the cord anchorage, excluding clamping
screws, and a metal rod, of the maximum diameter of the cord *9 mm, inserted in its place.

Table 2 — Maximum diameters of the cords

Number of cores
Type of cord and nominal cross-
sectional area

Maximum diameter

mm?2 mm

60227 IEC 53 3x0,75
3 x1
3x1,5

60245 IEC 53 3x0,75
3x1
3x1,5 1

—~©0wo| ©wo
oNv®m | ®mrO

The insulation resistance shall be not less than 5 MQ.

[ The term “body” used in items a) and c) above includes all accessible metal parts, fixing
screws, external assembly screws and the like and a metal foil in contact with the outer
surface of external parts of insulating material, in item c) including the engagement face of
connectors. The metal foil is wrapped round the outer surface of external parts of insulating
material; however, it is not pressed into openings.

15.3 A voltage of substantially sine-wave form with a frequency between 50 Hz and 60 Hz is
applied for a period of not less than 60 s + 5 s between the parts as indicated in 15.2.

The value of the test voltage is 3 000 V + 60 V when applied between the parts and the body
specified in items a) and c) and 1 500 V £ 60 V in all other cases. Initially, not more than half
the prescribed voltage is applied, and then it is raised rapidly to the full value.

+
+

No flashover or breakdown shall occur during the test.

NOTE 1 The high-voltage transformer used for the test is so designed that, when the output terminals are short-
circuited after the output voltage has been adjusted to the appropriate test voltage, the output current is at least
200 mA. The overcurrent relay must not trip when the output current is less than 100 mA.

NOTE 2 Care is taken that the r.m.s. value of the test voltage is measured within £3 %.

NOTE 3 Glow discharges without drop in voltage are neglected.
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16 Forces necessary to insert and to withdraw the connector

16.1 The construction of appliance couplers shall allow the easy insertion and withdrawal of
the connector, and prevent the connector from working out of the appliance inlet in normal use.

Compliance is checked for connectors only by

— the test of 16.2 to ascertain that the maximum force necessary to withdraw the connector
from the appliance inlet is not higher than the force specified in table 3;

— the test of 16.3 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 3.

Table 3 — Maximum and minimum withdrawal forces

Withdrawal forces
Type of connector N
Multi-pin gauge Single-pin minimum
maximum
0,2A,25A, 6 Aand 10 A 50 1,5
16 A 60 2

The tests are repeated after the tests of clause 21.
Accessories with retaining devices are tested with the retaining device inoperative.

16.2 Verification of the maximum withdrawal force

The appliance inlet is fixed to the mounting plate A of an apparatus as shown in Figure 12 (M1, so that
the axes of the appliance inlet pin are vertical and the free ends of the pins are downwards.

For testing connectors for hot conditions and those for very hot conditions, a heating device C
is provided, and on this the appliance inlet is mounted.

The appliance inlet has finely ground pins of hardened steel, having a surface roughness not

exceeding 0,8 um over their active length and spaced at the nominal distance with a tolerance

of *0.02
0

mm.
The pin dimensions have the maximum values, with a tolerance of _8,01 mm, except that the pin
length need only comply with the tolerance of the standard sheet, and the inner dimensions of
the shroud have the minimum values, with a tolerance of +8‘1 mm, specified in the relevant
standard sheet.

NOTE 1 The maximum value is the nominal plus the maximum tolerance. The minimum value is the nominal minus
the maximum tolerance.

The pins are wiped free from grease before each test using a cold chemical degreaser.

NOTE 2 When using the liquid specified for the test, adequate precautions should be taken to prevent inhalation
of vapour.
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The connector is inserted to the full depth into and withdrawn from the appropriate appliance
inlet 10 times. It is then again inserted, 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 specified in the table
of 16.1 and it shall be made in one piece.

The principal mass is hung on the connector without jolting and the supplementary mass is
allowed to fall from a height of 5 cm on to the principal mass. The connector shall not remain in
the appliance inlet.

16.3 Verification of the minimum withdrawal force

The test pin gauge, as illustrated in figure 30, is applied to each individual connector contact
with the contact axes vertical and the gauge hanging vertically downwards.

The test pin gauge is made of hardened steel, having a surface roughness not exceeding
0,8 um over its active length.

The pin portion of the gauge shall have dimensions equal to the minimum shown in the

appropriate appliance inlet standard sheet +§’°1 mm except that the pin length need only

comply with the tolerance of the standard sheet.
The total mass of the gauge shall be such as to exert the applicable force as shown in table 3.

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

NOTE When using the liquid specified for the test, adequate precautions should be taken to prevent inhalation of
vapour.

The test pin gauge is then inserted into the contact assembly.

The test pin gauge is applied gently, and care is taken not to knock the assembly when
checking the minimum withdrawal force.

The gauge shall not fall from the contact assembly within 3 s.

17 Operation of contacts

Contacts and pins of appliance couplers shall make connection with a sliding action.
The contacts of connectors shall provide adequate contact pressure and shall not deteriorate in
normal use.

The effectiveness of the pressure between contacts and pins shall not depend upon the
resiliency of the insulating material on which they are mounted.

Compliance with the requirements is checked by inspection and by the tests of clauses 16, 18,
19, 20 and 21.
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18 Resistance to heating of appliance couplers for hot conditions
or very hot conditions

18.1 Appliance couplers for hot conditions and those for very hot conditions shall withstand
the heating to which they may be subjected by an appliance or other equipment.

Connectors for hot and very hot conditions shall be so constructed that the body shall not
allow separation from the front during the tests and the insulation of the core of the cord shall
not be subjected to excessive heating.

Compliance is checked, for connectors, by the test of 18.2, and, for appliance inlets, by the test
of 18.3.

18.2 Rewirable connectors are fitted with a three-core rubber insulated cord, having a cross-
sectional area of 1,5 mm2; non-rewirable connectors are tested with the cord as delivered.

The connector is inserted into the appliance inlet of an appropriate test apparatus, an example
of which is given in figure 13, where it remains for 96 h (four days). Throughout this period, the
temperature at the base of the pins is maintained at

— 120 °C = 2 °C for connectors for hot conditions;

— 155 °C = 2 °C for connectors for very hot conditions.

For 10 A connectors, the appliance inlet is flush-mounted and has a shroud of insulating
material.

For 16 A connectors, the appliance inlet is surface-mounted and has a shroud of metal.

The appliance inlets are of a type corresponding to the connector to be tested and have brass
pins of the dimensions specified in the relevant standard sheet.

During the test, the temperature rise at the point of separation of the cores of the cord shall not
exceed 50 K.

Temperatures are determined by means of thermocouples.

After removal from the test apparatus, one of the connectors shall be subjected to the test of
23.7 within 15 s. The connectors are then allowed to cool down to approximately ambient air
temperature and are inserted into and withdrawn from the appliance inlet 10 times.

After the test, the connector shall show no damage within the meaning of this standard.

In particular, the specimen shall show

— no damage affecting the protection against electric shock;
— no loosening of electrical or mechanical connections;
— no cracks, swelling, shrinkage or the like.

NOTE 1 Care is taken to make the test in still air. It is recommended that the test apparatus be placed in a closed
cabinet or similar compartment having a sufficiently large volume.
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NOTE 2 The point of separation of the cores is considered to be the point beyond which the cores of the cord
cannot come into contact with each other, even if the connector is knocked or allowed to fall.

NOTE 3 If the insulation of the cores of the cord of a non-rewirable connector can withstand a temperature
exceeding 75 °C, a higher temperature rise may be allowed at the point of separation, provided the temperature
does not exceed the value which has been proved permissible for the insulation of the cores.

NOTE 4 A revision of this test is under consideration.

18.3 Appliance inlets for hot conditions and those for very hot conditions, other than those
integrated or incorporated in an appliance or equipment, are kept for 96 h (four days) in a
heating cabinet, the temperature of which is maintained at

— 120 °C = 2 °C for appliance inlets for hot conditions;
— 155 °C = 2 °C for appliance inlets for very hot conditions.
After the test, the specimen shall show no damage impairing its further use.

NOTE Appliance inlets integrated or incorporated in an appliance or equipment are tested together with the
appliance or equipment.

19 Breaking capacity
Appliance couplers shall have adequate breaking capacity.

Compliance is checked, for connectors other than 0,2 A connectors, by the following test.

The connector is mounted in an appropriate test apparatus, which incorporates an appliance
inlet having polished, hardened steel pins, and dimensions as specified in the relevant
standard sheet. The ends of the pins shall be rounded for rectangular pins and hemispherical
for round pins as shown in the standard sheets.

The appliance inlet is positioned so that the plane through the axes of the pins is horizontal and
the earthing pin, if any, is uppermost.

IA&) The test apparatus shall be designed and adjusted so as to simulate as far as possible
disconnection in normal use.

For 10 A and 16 A connectors with earthing contact, the appliance inlet has a metal shroud;
for other connectors, the shroud is of insulating material.

The connector and the appliance inlet are connected and disconnected 50 times (100 strokes),
at a rate of 30 strokes per minute. The length of a stroke of the test apparatus is between
50 mm and 60 mm.

The periods during which the test current is passed from the connection to the subsequent

, , . 0,5
disconnection of the accessories are 1,5 +0’ S.

The connections are as shown in figure 15. The test voltage is 275 V, the test current is
1,25 times rated current and the power factor is at least 0,95 for 10 A and 16 A connectors and
0,6 £ 0,05 for other connectors.

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

The selector switch C, connecting the earthing circuit and accessible metal parts to one of the
poles of the supply, is operated after half the number of strokes.
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If an air-core inductor is used, a resistor taking approximately 1 % of the current through the
inductor is connected in parallel with it. Iron-core inductors may be used, provided the current
is of substantially sine-wave form.

During the test, there shall be no flashover between live parts of different polarity or between
such parts and parts of the earthing circuit, if any, neither shall there be any sustained arcing.

After the test, the specimen shall show no damage impairing its further use and the entry holes
for the pins shall not show any serious damage.

NOTE 1 In case of doubt, the test is repeated with new pins, having a surface roughness not exceeding 0,8 pm
over their active length, fitted in the appliance inlet of the test apparatus. If the new set of three specimens
withstands the repeated test with new pins, the connector is considered to comply with the requirement.

NOTE 2 A stroke is an insertion or a withdrawal of the connector.

NOTE 3 Appliance inlets and 0,2 A connectors are not tested for breaking capacity.

20 Normal operation

Appliance couplers shall withstand, without excessive wear or other harmful effects, the
mechanical, electrical and thermal stresses occurring in normal use.

Compliance is checked by testing connectors in the apparatus described in clause 19.

0,2 A connectors and the appliance inlet are connected and disconnected 2 000 times
(4 000 strokes) without current flowing.

Other connectors and the appliance inlet are connected and disconnected 1 000 times
(2 000 strokes) at rated current and 3 000 times (6 000 strokes) without current flowing.

The connections and the other test conditions are as specified in clause 19, except that the
test voltage is 250 V.

The selector switch C, connecting the earthing circuit and accessible metal parts to one of the
poles of the supply, is operated after half the number of strokes at rated current.

After the test, the specimens shall withstand an electric strength test as specified in 15.3, the
test voltage being, however, reduced to 1 500 V.

The specimen shall show

— no wear impairing its further use;

— no deterioration of enclosures or barriers;

— no damage to the entry holes for the pins that might impair proper working;
— no loosening of electrical or mechanical connections;

— no seepage of sealing compound.
NOTE 1 The humidity treatment is not repeated before the electric strength test of this clause.

NOTE 2 Appliance inlets are not tested for normal operation.
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21 Temperature rise

Contacts and other current-carrying parts shall be so designed as to prevent excessive
temperature rise due to the passage of current.

Compliance is checked, for connectors other than 0,2 A connectors, by the following test.

Rewirable connectors are fitted with polyvinyl chloride insulated cords having a length of 1 m
and a cross-sectional area of 1 mm2 for 10 A connectors and 1,5 mm?2 for 16 A connectors.
Screws of clamping units, if any, are tightened with the torque values specified in the
appropriate column of Table 8 of 25.1.

Non-rewirable connectors are tested with the cord as delivered.

The connector is inserted into an appliance inlet having brass pins with the minimum
dimensions specified in the relevant standard sheet, a tolerance of +0,02 mm being allowed,
the distance between pin centres having the value specified in the standard sheet.

An alternating current of 1,25 times rated current is passed through the current-carrying
contacts for 1 h.

For connectors with earthing contact, the current is then passed through one current-carrying
contact and the earthing contact for 1 h.

The temperature is determined by means of melting particles, colour-changing indicators or
thermocouples, which are so chosen and positioned that they have a negligible effect on the
temperature being determined.

The temperature rise of terminals and contacts shall not exceed 45 K.

After this test, the second set of three specimens specified in 5.5 shall withstand the test of
clause 16.

NOTE 1 Appliance inlets and 0,2 A connectors are not tested for temperature rise.

NOTE 2 During the test, the connector is not exposed to an external source of heat.

22 Cords and their connection

22.1 Non-rewirable connectors shall be provided with a cord complying with either IEC 60227
or I[EC 60245.

The cord shall be not lighter than the type and shall have a cross-sectional area not less than
that specified in table 4.
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Table 4 — Type and minimum nominal cross-sectional area of cords

Nominal cross-sectional area
Type of connector Type of cord 2
mm

0,2 A 60227 IEC 41 2 -

2,5 A for class | equipment 60227 IEC 52 0,75

2,5 A for class Il equipment 60227 IEC 52 0,75

6 A 60227 IEC 52 0,75

10 A for cold conditions 60227 IEC 53 or 0,75¢
60245 IEC 53

10 A for hot conditions 60245 IEC 51 or 0,75¢
60245 IEC 53

10 A for very hot conditions 60245 IEC 51 or 0,75¢
60245 IEC 53

16 A for cold conditions 60227 IEC 53 or 1¢
60245 IEC 53

16 A for very hot conditions 60245 IEC 51 or 1¢
60245 IEC 53

a In length not exceeding 2 m.

b If the cord has a length not exceeding 2 m, a nominal cross-sectional area of 0,5 mm2 is allowed.

¢ If the cord has a length exceeding 2 m, nominal cross-sectional areas shall be

— 1 mm2 for 10 A connectors;
— 1,5 mm2 for 16 A connectors.

Non-rewirable connectors shall be provided with a type of cord complying with the standard
indicated in Table 4 for the type of connector and, in addition, the cord shall have a cross-
sectional area not less than that specified in Table 4. ]

In non-rewirable, non-reversible connectors the cores of the cord shall be connected to the
contacts in the following manner:

— green/yellow core to the earthing contact;

— brown core to the line contact;

— light blue core to the neutral contact.
NOTE See also the note of 8.6.

Compliance is checked by inspection, by measurement and by checking that the cords are in
accordance with IEC 60227 or IEC 60245.

22.2 Connectors shall be provided with a cord anchorage such that the conductors are
relieved from strain, including twisting, where they are connected to the terminals or termin-
ations, and that their outer covering is protected from abrasion.

NOTE Cord anchorages of the "labyrinth" type are allowed, provided they withstand the relevant tests.

22.3 For rewirable connectors:
— it shall be clear how the relief from strain and the prevention of twisting is intended to be
effected;

— the cord anchorage, or at least part of it, shall be integral with or fixed to one of the other
component parts of the connector;

— makeshift methods, such as tying the cord into a knot or tying the ends with string, shall not

be used;
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— cord anchorages shall be suitable for the different types of cord which may be connected,
and their effectiveness shall not depend upon the assembly of the parts of the body;

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

— it shall not be possible for the cord to touch the clamping screws of the cord anchorage if
these screws are accessible with the standard test finger shown in figure 10 or are
electrically connected to accessible metal parts;

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

Compliance with the requirements of 22.2 and 22.3 is checked by inspection and by a pull test
in an apparatus similar to that shown in figure 16, followed by a torque test.

Non-rewirable connectors are tested with the cord as delivered, rewirable connectors are
tested first with one and then with the other type of cord, as specified in table 5.

Table 5 — Types of cord for the rewirable connector test

Nominal cross-sectional area
Type of connector Type of cord 2
mm
10 A for cold conditions 60227 IEC 53 0,75
60227 IEC 53 1
10 A for hot conditions 60245 IEC 53 0,75
60245 |IEC 53 1
10 A for very hot conditions 60245 IEC 53 0,75
60245 |IEC 53 1
16 A for cold conditions 60227 IEC 53 1
60227 IEC 53 1,5
16 A for very hot conditions 60245 IEC 53 1
60245 IEC 53 1,5

Conductors of the cord of rewirable connectors are introduced into the clamping units, and the
screws of clamping units, if any, are tightened just sufficiently to prevent the conductors from
easily changing their position.

The cord anchorage is used in the normal way, clamping screws being tightened with a torque
equal to two-thirds of the torque specified in the appropriate column of table 8. After
reassembly of the specimen, the component parts shall fit snugly and it shall not be possible to
push the cord into the connector to any appreciable extent.

The specimen is fixed in the test apparatus so that the axis of the cord is vertical where it
enters the connector.

The cord is then subjected 100 times to a pull of 50 N for connectors having a rated current not
exceeding 2,5 A and 60 N for other connectors. The pulls are applied without jerks, each time
for 1 s.

Immediately afterwards, the cord is subjected for 1 min to a torque of

— 0,1 Nm for cords, other than flat twin tinsel cords, having a nominal cross-sectional area
not exceeding 0,5 mm?2;
— 0,15 Nm for two-core cords having a nominal cross-sectional area of 0,75 mm?2;

— 0,25 Nm in all other cases.

Documents

Document Sharing Hub
© BSI 2008

Full document details: BS EN 60320-1:2001+A1:2007


http://www.avadocuments.com/doc/bs-en-60320-1-2001-a1-2007
http://www.avadocuments.com/doc/bs-en-60320-1-2001-a1-2007

Page 34
BS EN 60320-1:2001+A1:2007

During the tests, the cord shall not be damaged.

[&) After the tests, the cord shall not have been displaced by more than 2 mm. For rewirable
connectors, the ends of the conductors shall not have moved noticeably in the terminals; for
non-rewirable connectors, there shall be no break in the electrical connections. A visual
inspection is made to ensure no undue twisting of the conductors where they are connected to
the terminals or terminations. (For non-rewirable accessories this may need to be conducted
at the end of the test sequence.)

For the measurement of the longitudinal displacement, a mark is made on the cord before
starting the test while subjecting it to a preliminary pull of the value specified, the mark is made
at a distance of approximately 2 cm from the end of the connector or the cord guard. If, for
non-rewirable connectors, there is no definite end to the connector or the cord guard, an
additional mark is made on the body, from which the distance to the other mark is measured.

After the tests, the displacement of the mark on the cord in relation to the connector or the cord
guard is measured while the cord is subjected to a pull of the value specified.

NOTE Connectors provided with flat twin tinsel cords are not subjected to the torque test.

22.4 Connectors shall be so designed that the cord cannot be subjected to excessive bending
where it enters the connector.

Guards provided for this purpose shall be of insulating material and shall be fixed in a reliable
manner.

NOTE Helical metal springs, whether bare or covered with insulating material, are not allowed as cord guards.

Compliance is checked by inspection and the following test.

For rewirable connectors, before this test is started, the guards are subjected to an accelerated
ageing test as specified in

— 24.2.1, if of elastomeric material;

— 24.2.2, if of thermoplastic material.

Connectors are subjected to a test in an apparatus having an oscillating member similar to that
shown in figure 17.

Rewirable connectors are fitted with a cord as specified in table 6, having an appropriate length
and strands of the largest diameter allowed for that type of flexible cord. The cord guard, if any,
is put in place.

Table 6 — Type of cord and nominal cross-sectional area for rewirable connectors

Nominal cross-sectional area
Type of connector Type of cord B

mm
10 A for cold conditions 60227 IEC 53 1
10 A for hot conditions 60245 IEC 53 1
10 A for very hot conditions 60245 IEC 53 1
16 A for cold conditions 60227 IEC 53 1,5
16 A for very hot conditions 60245 IEC 53 1,5
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