IEC 60320-1:2015-06(en)

IEC 60320-1

Edition 3.0 2015-06

INTERNATIONAL
STANDARD

Appliance couplers for household 2 imiar n@al urposes —
Part 1: General requirements



https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization th
International Standards for all electrical, electronic and related technologies.

t prepares and publishes

About IEC publications
The technical content of IEC publications is kept under constant review by the IEC. Ple yowhave the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue
The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

30 000 terms and
vith equivalent terms in 15
own as the International

IEC publications search - www.iec.ch/searchpub
The advanced search enables to find IEC publicafions\by a
variety of criteria (reference number, text,

also once a month by email.

9,

need further assistance, please contact the Customer Service
ehtre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

IEC 60320-1

Edition 3.0 2015-06

INTERNATIONAL
STANDARD

M\ %
Appliance couplers for househo nd\simiar eroses -

Part 1: General requirements

O

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.120.30 ISBN 978-2-8322-2740-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

-2- IEC 60320-1:2015 © IEC 2015

CONTENTS

O T T 1 I P 6
1 T oTo] o1 TP 8
2 NOIMALIVE T EIENCES. ... i e et 8
3 Terms and definitioNs ... e 9
4 General reqUIremMENTS .. . e 12
5 General NOteS ON 1ESTS ... i i 13
5.1 LT a1 - PP 13
5.2 TSt SAMPIES e e T e e eeaas 13
5.3 Failures ..o O 13
5.4 RoUtINE teStS ... ; DS N N 13

6  Standard ratings ......coooiiiiiiiii e S A N N D e 14
Classification of appliance couplers ... o NG N e e e N e eeeeennes 14
MarKing ..o NG N e e N Y 14

8.1 General....ooooiiiii

8.2 Additional Markings ..o N D e e e N e er e eme e e ene e et eaaennes
8.3 Appliance couplers for class Il equipment
8.4 Symbols or alphanumeric notations .
8.5 Legibility of markings

8.6
8.7 Durability ......coooveivii .
8.8 Test and inspecti

9.1 General...... .G G LN NG
9.2 Single-PRle GONNECHOIS ... Nt ettt ettt et e et e e e et e e et e et et e e e e e enaannas 16
9.3 Compt /standard Nee MAdYe33a--1dle-4eed-b7d4-£2573hledab Zise-60320 16
9.4 q dizethappliance couplers........covvviiiiiiiiiiii e 17
9.5 dized appliance couplers ..o 17
10 ProtectionagainsheleCtrieNSNOCK .. ... 17
10.1  JAcCessibiliRy O IVENDAIMS ..oouii e 17
10.2 S\ Protectiothagainst single pole connection ... 18
10.3 Protection\against access to live parts........cooooviiiiiiiiii e 18
10.4 Externa 22 18
0.5 SIOUAS .o e e 18
11 Provision for @arthing ... e 18
12 Terminals and terminations ... . ... e 18
T2.1  GONEIAL e 18
12.2  Rewirable applianCe COUPIEIS .. ... 19
12.3 Non-rewirable applianCce COUPIEIS ... .ottt 19
T3 G ONS UG ON .. e e e e e e, 19
13.1  Risk of accidental contact.............cooiiiiiii 19
13.2  Contact POSItIONS ..o 19
13.3  Parts COVEriNg Ve PartS ....c.iiiii i 19
13.4  Pin CONStTUCHION ..o e 20
13.4.1 Prevention of rotation ... 20

13.4.2 PN e Nt ON .o s 20


https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

IEC 60320-1:2015 © IEC 2015 -3-

13.4.3 NON-SOlA PINS . e e e 20
13,5  CONACE PreSSUI it 21
R TN G T = o o [o =Y U P 21

13.6.1 GBNEIAl e 21

13.6.2 Rewirable connectors/plug CoONNECIOrS........oooiviiniiiiiii e 21

13.6.3 Non-rewirable connectors/plug connectors..........c.coovviiiiiiiiiiii e 22
13.7  Earth CONNECHION ... 22
13.8 Location of terminals and terminations...............cc.ooiiiiiiii i, 23

13.8.1 GBNEIAl e 23

13.8.2 Free wire test for rewirable aCCeSSOries. ......cvvuiiiiiiiiiiiiii e 23

13.8.3 Free wire test for non-rewirable non-moulded-on accessoriés ... x.......couene.. 23

13.8.4 Free wire verification for non-rewirable moulded-on accg =1- S N 24
13.9 Connectors/plug connectors without earthing contact...... .\ o N Do e NG eeenees 24
13.10 Fuses, relays, thermostats, thermal cut-outs and switches\....\... A 24

14 Moisture resistance ..........cooviiiiiiiiicii e N RO N e N e 24
15 Insulation resistance and electric strength

151 General..... i L TN NG N L N N
15.2  Insulation resistance ........coooeiiiiiii e o o NG e P et
15.3 Dielectric strength ............coooiiiinn.

16 Forces necessary to insert and tQ
16.1  General..........oooii NG NG

16.2 Verification of the maximum
16.3 Verification of the minimum
17 Operation of contacts

18 Resistance to heafi
conditions...........

18.1 Gene...

18.2 Heating\tés

18.3 Heating
19 Breaking caps

20 Normal Qperation ..\...>
21 Te g N ST P
22 Cords and thei B O o
22.1  Cords™far ngn-rewirable connectors/plug connectors ............occeeviiiiiiiiiieiieieieens
22.2  COrd @NCROIAQE ...eiiiie it 36
22.2.1 7= 1= =Y 36
22.2.2 Additional requirements for rewirable connectors/plug connectors................. 36
22.2.3 Pull test for cable anchorage ..o 37
22.3  FIeXiNg teSt et 39
23 Mechanical StrengtN. ... 41
24 T B € =Y o =T - | S 41
23.2  Free fall oSt . e e 42
23.3  Lateral pull test .. e 42
23,4 IMPACT St e i 44
23.5  Deformation feSt .. . i 44
23.6  Torque and pull test ... . e 45

24 Resistance to heat and ageing ..o 45


https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

-4 - IEC 60320-1:2015 © IEC 2015

241 Resistance to heat ... e 45
24.2  ReSIStanCe t0 @g@ING ... .ttt e 46
24.2.1 7= 1= =Y 46
24.2.2 Ageing test for elastomeric materials ..., 46
24.2.3 Ageing test for thermoplastic materials ............c.cooiiiiii i 46
2424 Ageing test assesSMeNt . ... 46
25 Screws, current-carrying parts and CoOnNNEcCioNS..........ooiiiiiiiii i 47
25 1 GBNEIAl e e
25.2  Electrical CONNECLIONS .....iiiiiiii e
25.3 Securement of CONNECHIONS ... e
25.4  Metallic Parts ...

26 Clearances, creepage distances and solid insulation

26.1  General......cooiiiiiiiiiii e N

26.2  ClearanCes ......ccoiiiiiiiiiic e NG N N
26.2.1 DimensSioning .....oooiiiiii N\ e NN N e e
26.2.2 Minimum values for clearances

26.3 Creepage distanCes .......coviuiiiiiiiiiiiie e N N N D e
26.3.1 D] a =Y o <1 To] 0] oL [P RPUPY AU~ NURT NP T SR
26.3.2 Minimum creepage distances

26.4 Solid insulation

271
27.1.
27.1.
27.1.
27.1.
27.1.
27.1.
27.1.
27.1.

27.1.
27.1
27.
27.2
28 Resistance toxuy
29 Electromagnetic compatibility (EMC) requirements ..........coceiiiiiiiiiiiiiiiceeee e 55
29.1  Immunity — Accessories not incorporating electronic components......................... 55
29.2 Emission — Accessories not incorporating electronic components......................... 55
Annex A (normative) Proof tracking test ... 56
Annex B (normative) Routine tests for factory wired appliance couplers related to
ST Y L 57
B.1 LT a1 - Y PP 57
B.2 Polarized systems: Phase (L) and neutral (N) — Correct connection...................... 57
B.3 Earth (PE) CONtINUILY ..o e e 58
B.4 Short-circuit/wrong connection and reduction in creepage distance
AN ClEATANCE ... e 58
B.4.1 Accessible surface safety CheCK ... 58

B.4.2 Short-circuit/wrong CoONNECLION ........o.iiiiiiii 58


https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

IEC 60320-1:2015 © IEC 2015 -5-

Annex C (normative) Test SChedule ... ... 59
Annex D (informative) Comparison of typical conductor cross-sectional areas..................... 61
T oY [ToT o 1= o VP 62
Figure 1 — Intended use of applianCe COUPIEIS.......ccuuiiiiiiie e 10
Figure 2 — Device for testing non-solid PiNs ..........oouiiiiii i e 21
Figure 3 — Apparatus for checking the withdrawal force ..o, 29
Figure 4 — Gauge for verification of the minimum withdrawal force ... 30
Figure 5 — Circuit diagram for breaking capacity and normal operation tests......................... 33
Figure 6 — Apparatus for testing the cord anchorage....................ooeeni.

Figure 7 — Apparatus for the flexing test ..., s

Figure 8 — Example of apparatus for pulling test .....................8

Table 1 — Position of contacts ...........coooviiiiiii,

Table 2 - Maximum diameters of the cords.............cooi D

Table 3 — Minimum insulation resistance ................. [....
Table 4 — Dielectric strength ..........................
Table 5 - Maximum and minimum withdrawal f0

Table C.1 — Test schedule

Table D.1 — Comparison of CONAUCLOr SIZES........couiiiiiiiiii i, 61


https://standards.iteh.ai/catalog/standards/iec/4fdfc33a-1d1e-4ce0-b7d4-f2b73b1e4ab7/iec-60320-1-2015

-6 - IEC 60320-1:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLIANCE COUPLERS FOR HOUSEHOLD
AND SIMILAR GENERAL PURPOSES -

Part 1: General requirements

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|C|pate i
with the International Organlzatlon for Standardization (ISO

and are accepted by IEC National
Committees in that sense. While all reasonable effqQrts 3 t re that the technical content of IEC
Publications is accurate, IEC cannot be he ] the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication\and t anding nationalor regional publication shall be clearly indicated in
the latter.

IEC itself does not provide confQrmity. Independent certification bodies provide conformity
assessment ser i 6 IEC marks of conformity. IEC is not responsible for any
services carried oyt by |

No liability shall qtta directors, employees, servants or agents including individual experts and
members of it ¢’ IEC National Committees for any personal injury, property damage or
other damage of\a whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses ansing ou ation, use of, or reliance upon, this IEC Publication or any other IEC

AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
et application of this publication.

Attention is drawr e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shafl not be held responsible for identifying any or all such patent rights.

International Standard IEC 60320-1 has been prepared by subcommittee 23G: Appliance
couplers, of IEC technical committee 23: Electrical accessories.

This third edition cancels and replaces the second edition published in 2001 and
Amendment 1:2007. This edition constitutes a technical revision.

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

a) Standard sheets moved from IEC 60320-1 to IEC 60320-3.
b) Clarification of requirements for non-standardized appliance couplers.
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The text of this standard is based on the following documents:

FDIS Report on voting
23G/345/FDIS 23G/346/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 60320 series, under the general title Ap

P

fance couplers for

Part 1 is to be used in conjunction with the following parts of
applicable.

IEC 60320-2-1, Appliance couplers for household and simj ) es — Part 2-1:
Sewing machine couplers

e reconfirmed,

e withdrawn,

The contents of the corrigenda of January 2016 and May 2019 have been included in this copy.
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APPLIANCE COUPLERS FOR HOUSEHOLD
AND SIMILAR GENERAL PURPOSES -

Part 1: General requirements

1 Scope

This part of IEC 60320 sets the general requirements for appliance couplers for two poles and
two poles with earth contact and for the connection of electrical device§ for~yousehold and
similar onto the mains supply.

The rated voltage does not exceed 250 V (a.c.) and the ra enNdoes nyt exceed 16 A.
Appliance couplers complying with this part of IE( sui e for normal use at
ambient temperatures not normally exceeding +40.° ira y€ over a period of 24 h

does not exceed +35 °C, with a lower limjt of the i i ature of =5 °C.

— use in place of devigé i inaixes (DCLs) according to IEC 61995 or

NOTE Requirements for d

2 Normative@ 2

referenced document (including any

primarily for equipmeni-type specimens

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

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

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating 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
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IEC 60320 (all parts), Appliance couplers for household and similar general purposes

IEC 60320-3:2014, Appliance couplers for household and similar general purposes — Part 3:
Standard sheets and gauges

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

IEC 60664-1:2007, Insulation coordination for equipment within low voltage systems — Part 1:
Principles, requirements and tests

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

d_test methods —

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot g b 3 efhods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60999-1, Connectlng
screw-type and screw
requirements for,

Part 1: General requirements and particular
8 from 0,2 mm?2 up to 35 mm? (included)

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

3.1
appliance coupler
means enabling the connection and disconnection of an appliance or equipment to the supply

SEE: Figure 1.
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3) 4)

4
Apparatus :l Apparatus :l

IEC
1 Plug 5 Plug connector (see 3.2.1)

2 Connector (see 3.1.1) 6 Cord set (see 3.5)

3 Appliance inlet (see 3.1.2) 7 Interconnection cord s&t\|

4 Appliance outlet (see 3.2.2)

Figure 1 — Intended use of appliance

3.1.1

connector
part of the appliance coupler integral with, or int
to the supply

0, one cord connected

SEE: Figure 1.
[SOURCE: IEC 60050-442:1998, 442-G

3.1.2
appliance inlet
part of the appliance

separate part in@

SEE: Figure 1.

a part of an appliance or incorporated as a
p intended to be fixed to it

3.2

appliance, coupler enabling t onnection and disconnection of an appliance or equipment to
: nce or equipment

SEE: Figure

Note 1 to entry: An interconnection coupler is a type of appliance coupler.

3.21
plug connector
part of the interconnection coupler integral with or intended to be attached to one cord

SEE: Figure 1.

[SOURCE: IEC 60050-442:1998, 442-07-09]
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3.2.2

appliance outlet

part of the interconnection coupler which is the part integrated or incorporated in the
appliance or equipment or intended to be fixed to it and from which the supply is obtained

SEE: Figure 1.
[SOURCE: IEC 60050-442:1998, 442-07-08]

3.3
rewirable accessory
accessory so constructed that a cable or cord can be replaced

3.4

non-rewirable accessory
accessory so constructed that it forms a complete unit with flexiblée
connection and assembly by the manufacturer of the accessory

3.5

cord set
assembly consisting of one cable or cord fitted wi
rewirable connector, intended for the connection of &
electrical supply

SEE: Figure 1.

3.6
interconnection cord set
assembly consisting of one coryg fitte ith one’non-rewirable plug connector and one

tended for theNaterconnection between two electrical appliances

SEE: Figure 1

[SOURCE: IEC 6 a” has been changed to “one” in two

places and a refere

3.7

3.8
incorporated appliance coupler

appliance coupler built in or fixed to an appliance or equipment, but that can be tested
separately

3.9
base of a pin
part of the pin where it protrudes from the engagement face

3.10

retaining device

mechanical provision/arrangement which holds a connector in proper engagement with a
corresponding appliance inlet and prevents its unintentional withdrawal
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3.1
rated voltage
voltage assigned by the manufacturer for a specified operating condition of an accessory

[SOURCE: IEC 60050-442:1998, 442-01-03]

3.12
rated current
current assigned by the manufacturer for a specified operating condition of an accessory

[SOURCE: IEC 60050-442:1998, 442-01-02]

3.13
terminal
part of an accessory to which a conductor is attached, providing a r

[SOURCE: IEC 60050-442:1998, 442-06-05]

3.14
termination
part of an accessory to which a conductor is permang

[SOURCE: IEC 60050-442:1998, 442-06-Q6]

3.15
thread-cutting screw

screw having an interrupt
material from the cavity

in, makes a thread by removing

[SOURCE: IEC 60050-4*

3.16 Q
type test

test of one or more s
requirements

[SOURCE: IE

3.17
routine test
test to which each~pgdividual device is subjected during and/or after manufacture to ascertain
whether it complies with certain criteria

[SOURCE: IEC 60050-811:1991, 811-10-05]

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 the surroundings.

Non-standardized appliance couplers shall comply with all safety requirements of this
standard and shall be tested together with its counterpart.

Compliance is checked by carrying out all the tests specified.
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