IEC IEC 60127-6

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2014-09

Miniature fuses —
Part 6: Fuse-holders for miniature fuse-links

Coupe-circuits miniatures —
Partie 6: Ensembles-porteurs pour cartouches de coupe-circuits miniatures

IEC 60127-6:2014-09(en-fr)

Full docu


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

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

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have 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.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 60127-6 2014


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
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

IEC 60127-6

Edition 2.0 2014-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Miniature fuses —
Part 6: Fuse-holders for miniature fuse-links

Coupe-circuits miniatures —
Partie 6: Ensembles-porteurs pour cartouches de coupe-circuits miniatures

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XA
CODE PRIX

ICS 29.120.50 ISBN 978-2-8322-1830-3

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

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un diskibuteur agréé.
poctments

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

-2 - IEC 60127-6:2014 © IEC 2014

CONTENTS
O T O I S 6
LN I 75 16 L@ N 1 ] S 8
1 S T oo o 1= S 9
2 NOrmative refereNCeS . ... 10
3 Terms and definitioNs ... e 11
3.1 FUSE-NOIAEIS ... 12
4 General reqUIrEMIENES .. o 15
5 Preferred standard ratings and classifications for fuse-holders ...............cccoiiiiiinn 15
B MAIKING oo aaas 16
T Clause deleted ... e 16
8  General NOteS ON 1eSES oo e 16
8.1 NaTUIE Of 1ESES it e 16
8.2 Standard atmospheric conditions for measurement and tests.......................l 17
8.3 Preconditioning of test SamMpPles .......ooniiiiii 17
8.4 NatUrE Of SUPPIY e e 17
8.5 Gauges and dummy fuse-links for tests.........ooiiii i 17
8.5.1 Gauges and dummy fuse-links according to IEC 60127-2 ........ccccoveniiniinnnnnne. 17
8.5.2 Gauges and dummy fuse-links according to IEC 60127-3 ...........cooiiiiiiian.e. 18
8.6 LI L= (= 1= £ S 20
9  Protection against electric SNOCK .........oiiiii i 20
9.1 Category PC1: Fuse-holders without integral protection against electric
SO CK e 20
9.2 Category PC2: Fuse-holders with integral protection against electric shock .......... 21
9.3 Category PC3: Fuse-holders with enhanced integral protection against
ElECIIIC SNOCK ... 21
10 Clearances and creepage diSTanCeS .......oiiuiiiiiiii i 21
(O B 7= o = - | PP 21
10.2  Minimum requirements for fuse-holders in respect to the grade of insulation......... 21
(0T T O 1= 1 = o= T PP 22
10.4  Creepage diStANCES ..cuiiiii e 23
11 Electrical reqUIremMents ..o e 24
11.1  Insulation resistance, dielectric strength and impulse withstand voltage................ 24
11.1.1 MOUNTING et ettt 24
11.1.2 Humidity preconditioning .........ooiiniiii 25
11.1.3 Measurement of insulation resistance ... 25
11.1.4 Dielectric strength test ... ..o 26
11.1.5 Impulse withstand voltage test...... ... 26
11.2  Contact reSISTANCE .oue i 26
11.2.1 General measuring reqUIrEMENTS ........c.iuiiiiei e e 26
11.2.2 MEASUIING CYCIE. .. it 27
11.2.3 Measurement and requiremMents.... ..o 27
12 Mechanical requUIremMENtS ... . et 29
72 B 1= 1= - | PP 29
12,2 MOUNTING ettt 29
12.3 Compatibility between fuse-holder and fuse-link .................cocoiiinnil Documents

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

IEC 60127-6:2014 © IEC 2014 -3-

12.4 Mechanical strength of the connection between fuse-base and fuse-carrier .......... 30
12.4.1 Screw and bayonet CONNECHIONS ........ooviiiiiiii e 30
12.4.2 Plug-in CONNECHION ..o e 30

L2 T 1 4 o = o A =T 31

12.6  Mechanical strength of the fuse-holder fastening on panels ..............c.cooeeeiiinenn.. 31
12.6.1 Fixing nut fastening ... 31
12.6.2 Fixing screw fastening ........oouiiii i 31
12.6.3 SNap-in fasteNiNg ... 32

12.7  Terminals of fUSE-DasSeS ... .o 33
12.71 Terminals with screw-type clamping or screwless-type clamping ................... 33
12.7.2 Terminals for SOIAEring . ... 33
12.7.3 Quick-connect male tab terminals ..o 35
12.7.4 Quick-connect male tab terminals combined with solder tag terminals ........... 36

12.8 Resistance to vibration ... 36
12.8.1 GBIl L 36
12.8.2 Lo TU T o 1] o T PP 36
12.8.3 Measurement and requirements ..o 37

13 Thermal reqUIrEMENTS ... e e et e e 37

13.1  Rated power acceptance test ... ... 37
13.1.1 LT =Y o= =¥ 37
13.1.2 M OUNEING oot 37
13.1.3 DUMMY FUSE-TINKS ..o 38
13.1.4 Measurement of maximum allowable temperatures on fuse-holders............... 40
13.1.5 Correlation between ambient air temperature TA1 and the power

acceptance of a fuse-holder... ... 42
13.1.6 Temperature measuring point for ambient air temperature Taoq.......cccccoeeeee. 43
13.1.7 Test Method ... 43

13.2 Resistance to abnormal heat and fire ... 44
13.2.1 Needle-flame teSt . ... e 44
13.2.2 Glow-wire ignition test ... ..o 45

L = o o [ 0] = o] =S PP PP PPPNS 45

T4l GONEIAL e e 45

T4.2  ENAUIrANCE 1S ..o e 45

T4.3 REQUITEMENES oo e e 45

15 Additional reqUIrEMENTS ... 45
15,1 ResiStance t0 rUSTING ... 45
15.2 Resistance to cleaning SOIVENtS ... 46

Annex A (normative) Test PC board for fuse-holders of rated currents upto 10 A............... 47

Annex B (normative) Type tests, test sequences and number of samples ...............coeeennn. 48

Annex C (informative) Insulation coordination ..............cooiiiii i 49

C.1 OVErvoltage CatEgories .. ... i 49

C.2 Degrees of pollution in the micro-environment .............c.cooiiiiiiiiiii i, 49

C.3 Comparative tracking index CTl ... 50

Annex D (informative) Additional tests and requirements ............ccoooiiiiiiiiiii i 51

D.1 LY o= = | 51

D.2 ReSIStance t0 SNOCK ... 51
D.21 LT =Y o =T =¥ P 51
D.2.2 MOUNEING o Docuﬁients

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

-4 - IEC 60127-6:2014 © IEC 2014

D.2.3 Measurement and reqUIremMeNtS ... ... 51
D.3 Verification of the degree of protection of enclosures............ccocooiiiiiiiiiiiieenn. 51
D.4 ClIMaAtiC CAtEOTY i e 52
D.4.1 LT =Y o= =¥ 52
D.4.2 Test conditions and reqUIremMents .......coviiii i 52
Annex E (informative) Information for the correct application of the fuse-holder................... 53
Bl O G AP Y e 54
Figure 1 — Outline of gauges and dummy fuse-links according to IEC 60127-2...................... 17
Figure 2 — Outline of gauges and dummy fuse-links according to IEC 60127-3
Standard Sheet 1. e e 19
Figure 3 — Outline of gauges and dummy fuse-links according to IEC 60127-3
standard Sheets 3 and 4 ... 19
Figure 4 — Panel MOUNTING oo 25
Figure 5 — PC board MOUNTING ....couiii e 25
Figure 6 — Test device for mechanical teSt..........ccoiiiiiiiiiii e, 29
Figure 7 — Fuse-holder fastening on panels ...........ooouiiiiii i 32
Figure 8 — Tensile force test ..o 36
Figure 9 — Compressive force test ... 36
o LU =T O =TS o [ o = P 38
Figure 11 — lllustration of temperatures experienced in practice............ccccoeiiiiiiiiiiiniinenn. 41
Figure 12 — Example of a derating CUIVe ... ..o 44
Figure A.1 — Example of atest board ... 47
Table 1 — Features of unexposed or exposed fuse-holders ...........ccooiiiiiiiiiiii i 9
Table 2 — Values for standard ratings and classifications .............cooooiiii 16
Table 3 — Dimensions and materials for gauges according to IEC 60127-2 ..............coveenneen. 18
Table 4 — Dimensions and materials for dummy fuse-links according to IEC 60127-2........... 18
Table 5 — Dimensions and materials for gauges according to IEC 60127-3 .............cceevnnnne. 20
Table 6 — Dimensions and materials for dummy fuse-links according to IEC 60127-3........... 20
Table 7 — Types of insulation between different live parts and accessible parts .................... 21
Table 8 — Required impulse withstand voltage for clearances .............ccooeviiiiiiiiececeee, 22
Table 9 — Overvoltage Category Il ... e 23
Table 10 — Overvoltage category I ... 23

Table 11 — Minimum creepage distances in millimetres for a micro-
environmentdependent on rated voltage, pollution degree, insulating

material,corresponding to IEC 60664-1:2007, Table F.4.........ooiiiiiiiii e 24

Table 12 — Values for insulation resistance, dielectric strength and impulse withstand

172 1= T 1= N 28

Table 13 — Values for torque and axial pull ... e 30

Table 14 — TOrQUE VaIUES ... e e e e e 31

Table 15 — TOMQUE VaAlUES ... ettt e e et e e et e e e aaenen 32

Table 16 — MOUNTING GrOUDPS . ettt et e e et e et e e et e e et e e et e eneaaennen 33

Table 17 — Cross-sections of CONAUCIOrS ... 34

Table 18 — Tensile and compressive fOrces ... Docuﬁ‘ients

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

IEC 60127-6:2014 © IEC 2014 -5-

Table 19 — Dummy fuse-links according to IEC 60127-2 ........coouiiiiiiiiii e 39
Table 20 — Dummy fuse-links according to IEC 60127-3 ......ooniiiiiiiiieee e 40
Table 21 — Maximum allowable temperatures...........coiiiiiii e 42
Table A.1 — Copper layer for test board ...... ..o 47
Table B.1 — Type tests, test sequences and number of samples ...........ccocovviiiiiiiiiiieeen. 48
Table D.1 — Examples of climatic Categories .........ccouiiiiiiiiii e 52
Table E.1 — Information for the correct application of the fuse-holder.......................col. 53
Documents

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

-6 - IEC 60127-6:2014 © IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -
Part 6: Fuse-holders for miniature fuse-links

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60127-6 has been prepared by subcommittee 32C: Miniature fuses,
of IEC technical committee 32: Fuses.

This second edition cancels and replaces the first edition published in 1994, its Amendment 1
(1996) and Amendment 2 (2002). This edition constitutes a technical revision.

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

edition:

a) modify the arrangement of the fuse-holder samples in the planes in 13.1.1;

b) add a new test 13.2.2: Glow-wire ignition test;

c) change maximum gauge size for standard sheets 3 and 4 from 0,70 to 0,63 in table 5;
d) change minimum gauge size for standard sheets 3 and 4 from 0,55 to 0,56 in table 5.
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The text of this standard is based on the following documents:

FDIS

Report on voting

32C/491/FDIS

32C/497/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 parts in the IEC 60127 series, published under the general title Miniature fuses,

can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

Full document details: IEC 60127-6 2014
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INTRODUCTION

According to the wish expressed by the users of miniature fuses, all standards,
recommendations and other documents relating to miniature fuses should have the same
publication number in order to facilitate reference to fuses in other specifications, for example,
equipment specifications.

Furthermore, a single publication number and subdivision into parts would facilitate the
establishment of new standards, because clauses and subclauses containing general
requirements need not be repeated.

The new IEC 60127 series is thus subdivided as follows:
IEC 60127, Miniature fuses (general title)

IEC 60127-1, Part 1: Definitions for miniature fuses and general requirements for miniature
fuse-links

IEC 60127-2, Part 2: Cartridge fuse-links
IEC 60127-3, Part 3: Sub-miniature fuse-links

IEC 60127-4, Part 4: Universal modular fuse-links (UMF) — Through-hole and surface mount
types

IEC 60127-5, Part 5: Guidelines for quality assessment of miniature fuse-links
IEC 60127-6, Part 6: Fuse-holders for miniature cartridge fuse-links

IEC 60127-7, Part 7: Miniature fuse-links for special applications

IEC 60127-8 (free for further documents)

IEC 60127-9 (free for further documents).

IEC 60127-10, Part 10: User guide for miniature fuses

This part of IEC 60127 covers requirements, test equipment and test methods for fuse-holders.
It is a self-standing document, which refers back to Part 1 with regard to certain definitions
and the atmospheric conditions for test. It also makes reference to other parts of IEC 60127
with regard to dimensions and maximum power losses of fuse-links.
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MINIATURE FUSES -

Part 6: Fuse-holders for miniature fuse-links

1 Scope

This part of IEC 60127 is applicable to fuse-holders for miniature cartridge fuse-links
according to IEC 60127-2 and sub-miniature fuse-links according to IEC 60127-3 for the
protection of electric appliances, electronic equipment and component parts thereof, normally
intended for use indoors.

Examples of fuse-holder types with different features are given in Table 1.

Table 1 — Features of unexposed or exposed fuse-holders

1 Types of mounting

1.1 Panel and base mounting

1.2 Printed circuit board mounting

2 Methods of fastening

2.1 Methods of fastening on panel:

2.1.1 Fixing nut fastening (threaded nut)

2.1.2 Snap-in fastening:

2.1.21 Fuse-base with an integral spring system

2.1.2.2 Fuse-base with a separate spring-nut (a nut fabricated, e.g. from thin spring steel having an
impression designed to accommodate the mating part)

2.2 Methods of fastening on printed circuit (PC) board:

2.2.1 Solder fastening

2.2.2 Plug-in fastening

3 Methods of insertion of the fuse-carrier into the fuse base

3.1 Screw insertion

3.2 Bayonet insertion

3.3 Plug-in insertion

4 Types of terminals

4.1 Screw terminals

4.2 Solder terminals

4.3 Quick connect terminals

4.4 Other solderless terminals: — crimp terminals

— wire wrap terminals

5 Protection against electric shock

51 Fuse-holder without integral protection against electric shock

5.2 Fuse-holder with integral protection against electric shock

5.3 Fuse-holder with enhanced integral protection against electric shock

NOTE This list is not intended to be comprehensive and fuse-holders which are not listed are not necessarily
excluded from the scope.

This part of IEC 60127 applies to fuse-holders with: Documents
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— a maximum rated current of 16 A; and
— a maximum rated voltage of 1 500 V d.c. or 1 000 V a.c.; and
— for use up to 2 000 m above sea-level, unless otherwise specified.

The object of this standard is to establish uniform requirements for safety and the assessment
of electrical, mechanical, thermal and climatic properties of fuse-holders and the compatibility
between fuse-holders and fuse-links.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC 60068-1:2013, Environmental testing - Part 1: General and guidance

IEC 60068-2-1:2007, Environmental testing - Part 2-1: Tests - Test A: Cold

IEC 60068-2-2:2007, Environmental testing - Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-6:2007, Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

IEC 60068-2-20:2008, Environmental testing - Part 2-20: Tests - Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21:2006, Environmental testing - Part 2-21: Tests - Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27:2008, Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-45:1980, Basic environmental testing procedures - Part 2-45: Tests - Test XA
and guidance: Immersion in cleaning solvents
IEC 60068-2-45:1980/AMD1:1993

IEC 60068-2-47:2005, Environmental testing - Part 2-47: Test - Mounting of specimens for
vibration, impact and similar dynamic tests

IEC 60068-2-75:1997, Environmental testing - Part 2-75: Tests - Test Eh: Hammer tests

IEC 60068-2-78:2012, Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady
state

IEC 60068-3-4:2001, Environmental testing - Part 3-4: Supporting documentation and
guidance - Damp heat tests

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
IEC 60112:2003/AMD1:2009

IEC 60127-1:2006, Miniature fuses - Part 1: Definitions for miniature fuses and general
requirements for miniature fuse-links

IEC 60127-1:2006/AMD1:2011 Documents

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

IEC 60127-6:2014 © IEC 2014 -1 -

IEC 60127-2:2003, Miniature fuses - Part 2: Cartridge fuse-links
IEC 60127-2:2003/AMD1:2003
IEC 60127-2:2003/AMD2:2010

IEC 60127-3:1988, Miniature fuses - Part 3: Sub-miniature fuse-links
IEC 60127-3:1988/AMD1:1991
IEC 60127-3:1988/AMD2:2002

IEC 60216-1:2013, Electrical insulating materials - Thermal endurance properties - Part 1:
Ageing procedures and evaluation of test results

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

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

IEC 60695-11-5:2004, Fire hazard testing - Part 11-5: Test flames - Needle-flame test method
- Apparatus, confirmatory test arrangement and guidance

IEC 60695-2-12:2010, Fire hazard testing - Part 2-12: Glowing/hot-wire based test methods -
Glow-wire flammability index (GWFI) test method for materials
IEC 60695-2-12:2010/AMD1:2014

IEC 60695-2-13:2010, Fire hazard testing - Part 2-13: Glowing/hot-wire based test methods -
Glow-wire ignition temperature (GWIT) test method for materials
IEC 60695-2-13:2010/AMD1:2014

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)

IEC 61140:2001, Protection against electric shock - Common aspects for installation and
equipment
IEC 61140:2001/AMD1:2004

IEC 61210:2010, Connecting devices - Flat quick-connect terminations for electrical copper
conductors - Safety requirements

ISO 3:1973, Preferred numbers — Series of preferred numbers

3 Terms and definitions

For the definitions of general terms used in this standard, reference should be made to
IEC 60050-441, IEC 60050-581 and IEC 60664-1.

For definitions of terms relating to fuse-links, reference is made to IEC 60127-1:2006.

For the purposes of this document, the following terms and definitions apply.
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3.1 Fuse-holders

3.11

fuse-base

fuse-mount

fixed part of a fuse provided with contacts and terminals for connection to the system

[SOURCE: IEC 60127-1:2006, 3.10]

3.1.2
fuse-carrier
movable part of a fuse designed to carry a fuse-link

[SOURCE: IEC 60127-1:2006, 3.12]

3.1.3
fuse-holder
combination of a fuse-base with its fuse-carrier

Note 1 to entry: In some fuse-holder constructions where the fuse-base and the fuse-carrier are not spearate
parts the fuse-holder may consist of only the fuse-base and no fuse-carrier.

3.14
unexposed fuse-holder
fuse-holder with enclosed contacts

3.1.5
exposed fuse-holder
fuse-holder with exposed contacts (e.g. clips)

3.2

rating

general term employed to designate the characteristic values that together define the working
conditions upon which the tests are based and for which the fuse is designed

EXAMPLE Examples of rated values usually stated for fuses:
— voltage (Un );

— current (In);

—  breaking capacity.

[SOURCE: IEC 60127-1:2006, 3.16]

3.3
rated power acceptance
value of power acceptance of a fuse-holder assigned by the manufacturer

Note 1 to entry: This value is the maximum power dissipation produced by the inserted dummy fuse-link during
testing, at the rated current tolerated by the fuse-holder without exceeding the specified temperatures.

Note 2 to entry: The rated power acceptance is referred to an ambient temperature of 23 °C.

3.4

rated current

value of current of a fuse-holder assigned by the manufacturer and to which the rated power
acceptance is referred

3.5
rated voltage
value of voltage of a fuse-holder assigned by the manufacturer and to which operation and
performance characteristics are referred
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3.6

insulation coordination

mutual correlation of insulation characteristics of electrical equipment taking into account the
expected micro-environment and other influencing stresses

[SOURCE: IEC 60664-1:2007, 3.1]

3.7

impulse withstand voltage

highest peak value of impulse voltage of prescribed form and polarity which does not cause
breakdown of insulation under specified conditions

[SOURCE: IEC 60664-1:2007, 3.8.1]

3.8
overvoltage category
numeral defining a transient overvoltage condition

specified categories, see C.1
[SOURCE: IEC 60664-1:2007, 3.10, modified by addition of “specified categories”]

3.9

pollution

any addition of foreign matter, solid, liquid, or gaseous that can result in a reduction of
electric strength or surface resistivity of the insulation

[SOURCE: IEC 60664-1:2007, 3.11]

3.10
pollution degree
numeral characterizing the expected pollution of the micro-environment

specified degrees, see C.2
[SOURCE: IEC 60664-1:2007, 3.13, modified by addition of “specified categories”]

3.1

micro-environment

immediate environment of the insulation which particularly influences the dimensioning of the
creepage distances

[SOURCE: IEC 60664-1:2007, 3.12.2]

3.12
clearance
shortest distance in air between two conductive parts

[SOURCE: IEC 60664-1:2007, 3.2]

3.13

creepage distance

shortest distance along the surface of a solid insulating material between two conductive
parts

[SOURCE: IEC 60050-151:2001, 151-15-50]
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3.14
solid insulation
solid insulating material interposed between two conductive parts

[SOURCE: IEC 60664-1:2007, 3.4]

3.15

comparative tracking index

CTI

numerical value of the maximum voltage in volts which a material can withstand without
tracking and without a persistent flame occurring under specified test conditions

Note 1 to entry: the test for comparative tracking index in accordance with IEC 60112 is designed to compare the
performance of various insulating materials under test conditions, namely drops of an aqueous contaminant falling
on a horizontal surface leading to electrolytic conduction material groups and their CTl values, see C.3.

[SOURCE: IEC 60050-212:2010, 212-11-59, modified by addition of Note to entry]

3.16

live part

conductor or conductive part intended to be energized in normal operation, including a neutral
conductor, but by convention, not a PEN conductor or PEM conductor or PEL conductor

[SOURCE: IEC 60050-826:2004, 826-12-08]

3.17
fuse-holder electric shock protection categories
a designation characterizing the level of the protection against electric shock of a fuse-holder

3.18

maximum ambient air temperature

the highest air temperature that a fuse-holder can endure at a power acceptance assigned by
the manufacturer of the fuse-holder without exceeding the maximum allowable temperatures
on the accessible and inaccessible surfaces of the fuse-holder

3.19

relative temperature Index

based on IEC 60216-1, the temperature index of a test material obtained from the time which
corresponds to the known temperature index of a reference material when both materials are
subjected to the same ageing and diagnostic procedures in comparative test

3.20

insulation

that part of an electrotechnical product which separates the conducting parts at different
electrical potentials

Note 1 to entry: For detailed information, see IEC 61140 and IEC 60664-1.

[SOURCE: IEC 60050-212:2010, 212-01-05]

3.20.1

functional insulation

insulation between conductive parts which is necessary only for the proper functioning of the
equipment

[SOURCE: IEC 60664-1:2007, 3.17.1]
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3.20.2
basic insulation
insulation of hazardous-live-parts which provides basic protection

Note 1 to entry: The concept does not apply to insulation used exclusively for functional purposes.

[SOURCE: IEC 60050-826:2004, 826-12-14]

3.20.3
supplementary insulation
independent insulation applied in addition to basic insulation for fault protection

[SOURCE: IEC 60050-826:2004, 826-12-15]

3.204
double insulation
insulation comprising both basic insulation and supplementary insulation

[SOURCE: IEC 60050-826:2004, 826-12-16]

3.20.5

reinforced insulation

insulation of hazardous-live-parts which provides a degree of protection against electric shock
equivalent to double insulation

Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic
insulation or supplementary insulation.

[SOURCE: IEC 60050-826:2004, 826-12-17]

3.21

inaccessible part (inaccessible surface)

part or surface inside the equipment and which cannot be touched by means of the standard
test finger according to IEC 60529

3.22

accessible part (accessible surface)

part or surface which can be touched by means of the standard test finger according to
IEC 60529, when the fuse-holder is installed and operated as in normal use, e.g. on the front
panel of equipment

4 General requirements

Fuse-holders shall be so designed and constructed that in normal use, installed according to
the manufacturer’s instructions, their performance is reliable and without danger to the user or
surroundings.

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

5 Preferred standard ratings and classifications for fuse-holders

Table 2 gives the values for standard ratings and classifications.
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Table 2 — Values for standard ratings and classifications

No. Preferred ratings and classifications For fuse-links according to
for fuse-holders
IEC 60127-2 IEC 60127-3
5.1 Rated voltage 250V 125V and 250 V
5.2 Rated current 6,3A/10 A 5A
5.3 Rated power acceptance at an ambient temperature 7, 1,6 W/25W/4W 1,6 W/25W
of 23 °C

5.4 Protection against electric shock referring to fuse-holder Category PC1

Category PC2

Category PC3
5.5 Protection against electric shock referring to equipment, Class | or Il

according to IEC 61140

5.6 Insulation coordination according to IEC 60664-1:

a) Overvoltage category Il or 11l
b) Pollution degree 20r3
c) Comparative tracking index CTI CTI > 150

In reference to ratings (voltage, current, power acceptance), if other values are required,
these values should be selected from the R10 series according to ISO 3. For classifications
(No. 5.6), other values may be specified.

Complete information on ratings and classifications is given by the manufacturer according to
Annex E.

6 Marking

Fuse-holders shall be marked with the name or trade mark of the manufacturer together with
the catalogue or type reference.

The manufacturer may provide additional markings for the rated voltage in volts, the power
acceptance in watts together with the rated current in amperes (. ./. .), e.g. 250 V (4 W/6,3 A).

The additional marking shall not be placed on the front of the fuse-holder.

NOTE This is to prevent installation of a replacement fuse-link with the wrong rating.

The marking shall be indelible and easily legible.

Compliance is checked by inspection and by the test according to 6.2 of IEC 60127-1:2006.
7 Clause deleted

8 General notes on tests

8.1 Nature of tests

Tests according to this standard are type tests.

It is recommended that, where acceptance tests are required, they are chosen from the type
tests in this standard.
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8.2 Standard atmospheric conditions for measurement and tests

Unless otherwise specified, all tests shall be carried out under the atmospheric conditions
according to 7.1 of IEC 60127-1:2006.

8.3 Preconditioning of test samples

Unless otherwise specified, the test samples shall be maintained at standard atmospheric
conditions for not less than 4 h before measurements are performed.

8.4 Nature of supply

For a.c., the test voltage shall be of substantially sinusoidal form with a frequency between
45 Hz and 62 Hz.

8.5 Gauges and dummy fuse-links for tests
8.5.1 Gauges and dummy fuse-links according to IEC 60127-2

For tests that require gauges (Figure 1), the appropriate gauges mentioned in Table 3 shall be
used. The gauges or parts thereof made of brass shall be provided with 8 um of nickel plating
plus 4,5 um of gold plating.

There shall be no holes in the ends of the gauges.

The gauges shall have a homogeneous composition, except for gauge Nos. 3 and 6.
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NOTE The symbol for roughness is in accordance with ISO 1302.

Figure 1 — Outline of gauges and dummy fuse-links according to IEC 60127-2

Table 3 gives the dimensions and materials for gauges according to IEC 60127-2.
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Table 3 — Dimensions and materials for gauges according to IEC 60127-2

Type of cartridge f Materials of part
L D1 D2 B A We'.ghtt |
Fuse-link Gauge Size mm mm mm mm pproximately c T
g
mm No.
0
1 max. | 20,54 ., | 537" 4,240,1 50! - Steel @
. +0,04 0 +0,1 b
5 x 20 2 min. 19,46 5,0 ~0.,01 4,210,1 5% 2,5 Brass
Brass Glass or
3 - | 2054 3, | 537" 4,2 6,2 - end | ceramic
’ capsP tube
0
4 max. | 32,64 o, | 645" | 5501 6! - Steel @
. +0,04 0 +0,1 b
6.3 x 32 5 min. 30,96 6,25 ~0.,01 5,5+0,1 6 6 Brass
Brass Glass or
0 ;
6 - 32,64 ;. | 6,45 +8’01 5,5 8,3 +8’1 - endb ceramic
’ caps tube
NOTE All test gauges are without a melting element.
a8 Hardened.
b Copper content from 58 % to 70 %.

For tests that require dummy fuse-links (Figure 1), the appropriate dummy fuse-link
mentioned in Table 4 shall be used.

Table 4 — Dimensions and materials
for dummy fuse-links according to IEC 60127-2

Dummy fuse-link L D1 D2 B Mass Materials of part
for cartridge fuse- (approximately)
. mm mm mm mm c T
links g
5 mm x 20 mm 19,46+§’08 50+£0,2 | 4,2+£0,1 5,0+0,1 2 Brass end caps® Ceramic tube
6,3mmx32mm | 30,96 0" |6,25+0,2|55+0,1 | 6,0+0,1 3 Brass end caps® | Ceramic tube
a8 Brass with copper content from 58 % to 70 %, surface with 2 um (minimum) nickel plating (galvanic).

There shall be no holes in the ends of the dummy fuse-links.

8.5.2 Gauges and dummy fuse-links according to IEC 60127-3

For tests that require gauges (Figure 2 and Figure 3), the appropriate gauges mentioned in
Table 5 shall be used.

The gauges or parts thereof made of brass shall be provided with 8 um of nickel plating plus
4,5 um of gold plating.

The gauges shall have a homogeneous composition, except for gauge Nos. 3 and 6.
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Dimensions in millimetres
Figure 2 — Outline of gauges and dummy fuse-links
according to IEC 60127-3 standard sheet 1
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Dimensions in millimetres

Figure 3 — Outline of gauges and dummy fuse-links
according to IEC 60127-3 standard sheets 3 and 4 Documents
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Table 5 — Dimensions and materials
for gauges according to IEC 60127-3

Type of Materials of part
D P
Sub-mm!ature Gauge Size mm mm A B
fuse-link No.
Standard 1 max. 0 Steel®
sheet 1 0,70 -0,02
2 min. 0 +0,17 BrassP
0,55 ~0.02 2,54 ~0.09
3 - 0 Brass® Insulating
0,70 -0,02 material
Standard sheets |4 max. 0 Steel®
3 and 4 0.63 02
5 min. 0 Brass®
0,56 ~0.02 5,08+0,1
6 - 0.70 0 Brass end Insulating
70 0,02 caps® material
NOTE All test gauges are without a melting element.
28 Hardened.
b Copper content from 58 % to 70 %.

For tests that require dummy fuse-links (Figure 2 and Figure 3), the appropriate dummy fuse-
link mentioned in Table 6 shall be used.

Table 6 — Dimensions and materials for dummy fuse-links
according to IEC 60127-3

Dummy fuse-link for D P Materials of part
sub-miniature fuse-links mm mm
A B
0 +0,17 a a
Standard sheet 1 0,55 _g 02 2,54 40 Brass Brass
Standard sheets 3 and 4 0,56 _(())02 5,08 + 0,1 Brass? Brass?
a8 Copper content from 58 % to 70 %.

8.6 Type tests

The compliance of the fuse-holder with this standard shall be verified by means of type tests.

The type tests required, the test sequences and the number of samples to be submitted are
stated in Annex B.

9 Protection against electric shock

9.1 Category PC1: Fuse-holders without integral protection against electric shock

Fuse-holders of category PC1 are only suitable for applications where corresponding
additional means are provided to protect against electric shock.
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9.2 Category PC2: Fuse-holders with integral protection against electric shock
9.21 The fuse-holder shall be so designed that:

— live parts are not accessible when the fuse-holder is properly assembled and correctly
installed on the front panel of equipment with fuse-carrier and gauge No. 3 or No. 6
according to Table 3 or Table 5 inserted into the fuse-base;

— live parts do not become accessible, either during insertion or removal of the fuse-carrier
by hand or with the aid of a tool or after the fuse-carrier has been removed.

9.2.2 Compliance is checked by using the standard test finger specified in IEC 60529. This
test finger is applied without appreciable force in every possible position. Where the fuse-
holder has a fuse-carrier, gauge No. 3 or No. 6 according to Table 3 or Table 5 shall be
placed in the fuse-carrier during testing. It is recommended that an electrical indicator with a
voltage of approximately 40 V is used for the indication of contact with the relevant part.

9.3 Category PC3: Fuse-holders with enhanced integral protection against electric
shock

The requirements for this category are the same as those for 9.2 (Category PC2) with the

exception that the testing is carried out with a rigid test wire of 1 mm diameter according to
IEC 60529, Table VI, instead of the standard test finger.

10 Clearances and creepage distances

10.1 General
Clearances and creepage distances shall be checked for a fuse-holder properly assembled

and installed as in normal use, and fitted with gauge No. 3 or No. 6 according to Table 3 or
Table 5.

Compliance is checked by measurement.

10.2 Minimum requirements for fuse-holders in respect to the grade of insulation

10.2.1 Table 7 shows the types of insulation between different live parts and accessible
parts.

Table 7 — Types of insulation between different live parts and accessible parts

Type of insulation

Functional | Basic | Supplementary | Reinforced | Double
Insulation between:

a) Live parts of different potential X

b) Live parts and a metal mounting-plate or
any other metal parts which may be in
contact with the mounting-plate e.g.
base-fixing devices.

Thickness of the mounting-plate according to
11.1

— fuse-holders according to 10.1.1 X (X)®?
— fuse-holders according to 10.1.2 X X

c) Live parts and all parts which may be
touched with the test finger (accessible
parts)

— fuse-holders according to 10.1.1 X (X)2
— fuse-holders according to 10.1.2 X X

a8 Supplementary insulation is only applied in addition to basic insulation, whereas basic insulation can be

applied without supplementary insulation. Documents
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10.2.2 Fuse-holders intended for class | equipment shall have at least basic insulation
between live parts and accessible metal parts. These metal parts shall be provided with
means enabling a reliable connection to the protective earthing circuit of the equipment in
which it is intended to be used.

10.2.3 Fuse-holders intended for class Il equipment shall have double or reinforced
insulation between live parts and accessible parts.

10.3 Clearances

Clearances shall be dimensioned in such a way that the fuse-holder withstands the
overvoltages expected to occur during normal use. The clearances shall be verified by
measurement of dimensions and the impulse withstand voltage test according to 11.1.5,
where this test is required.

Clearances equal to those specified in Table 9 or Table 10 shall be deemed to comply with
this requirement. In this case the impulse withstand voltage test according to 11.1.5 is not
required.

Clearances may be smaller than the values specified in Table 9 and Table 10 but not smaller
than the values determined for the homogeneous field conditions according to Table F.2 of
IEC 60664-1:2007. In this case, the clearances shall be deemed to comply with this
requirement as long as no non-compliance occurs in the impulse withstand voltage test
according to 11.1.5.

Clearances smaller than the values determined for the homogeneous field conditions
according to Table F.2 of IEC 60664-1:2007 shall be deemed not to comply with this
requirement.

Table 8 — Required impulse withstand voltage for clearances

Rated voltage Required impulse withstand voltage
v U 1,2/50"
kV
Overvoltage category Functional, basic or Reinforced or double
supplementary insulation
a p insulation
32 - 0,5 0,8
63 - 0,8 1,5
125 - 1,5 2,5
250 125 2,5 4,0
- 250 4,0 6,0
") According to IEC 60060-1. U 1,2/50 defines the impulse wave shape: 1,2 4s rise time and 50 4s half-value
decay time.

There is increasing use of equipment operating at voltages below 125 V. In order to conform
with IEC 60664-1, fuse-holders specifically designed for these lower voltages should meet the
prescriptions in Table 8.

NOTE Attention is drawn to the fact that appliance specifications might contain requirements additional to or
deviating from those specified in Table 8, Table 9, Table 10 and Table 11.

Tables 9 and 10 show minimum clearances in air with regard to the rated voltage,
the overvoltage category and the specified degree of pollution

NOTE Minimum clearances in air in millimetres up to 2 000 m above sea-level for inhomogeneous fi Gcc"
corresponding to IEC 60664-1:2007, Table F.2. B‘ ments
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Table 9 — Overvoltage category Il

Rated voltage

\

Clearances in air
mm

Functional, basic or
supplementary

Reinforced or double

Pollution degree

H A insulation
insulation
2 3
32 32 0,2 0,8
63 - 0,2 0,8
125 63 0,5 0,8
250 125 1,5 1,5
- 250 3,0 3,0
Table 10 — Overvoltage category Il
Rated voltage Clearances in air
\% mm
Functional, basic or Reinforced or double Pollution degree
supplementary insulation
insulation 2 3
125 - 1,5 1,5
250 125 3,0 3,0
- 250 5,5 5,5

10.4 Creepage distances

10.4.1

Creepage distances for basic or supplementary insulation, based on the rated

voltage shall be selected from Table 11. The following influencing factors shall be taken into

account:

— rated voltage;
— pollution degree;

— shape of insulating surface;

— comparative tracking index (CTI).
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10.4.2 Measurement of creepage distances and clearances, shape of insulating surface:
requirements according to 6.2 of IEC 60664-1:2007.

10.4.3 Creepage distances for reinforced or double insulation: twice the value as specified
in Table 11.

10.4.4 A creepage distance cannot be less than the associated clearance so that the
shortest creepage distance possible is equal to the required clearance.

Table 11 — Minimum creepage distances in millimetres for a micro-
environmentdependent on rated voltage, pollution degree, insulating
material,corresponding to IEC 60664-1:2007, Table F.4

Creepage distances
mm

Rated Pollution degree Pollution degree
voltage 2 3

Vv

Material group™” Material group™?
| Il Illa Iib | I Illa IIb

32 0,53 0,53 0,53 1,3 1,3 1,3

63 0,63 0,9 1,25 1,6 1,8 2,0

125 0,75 1,05 1,5 1,9 2.1 2,4

250 1,25 1,8 2,5 3,2 3,6 4,0

1) See Annex C.

There is increasing use of equipment operating at voltages below 125 V. In order to conform
with IEC 60664-1, fuseholders specifically designed for these lower voltages should meet the
prescriptions in Table 11.

11 Electrical requirements

11.1 Insulation resistance, dielectric strength and impulse withstand voltage

11.1.1 Mounting

a) Fuse-holders designed for panel or base mounting, shall be mounted on a metal plate,
with a thickness s (Figure 4) specified by the manufacturer. A test gauge according to
Table 12 and with or without the fuse-carrier shall be inserted into the fuse-base.

For fuse-holders having screw-in fuse-carriers, these carriers shall be fitted in the normal
way for each operation with a torque equal to two-thirds of the value specified in Table 13.

b) Fuse-holders designed for PC board mounting shall be mounted on a test PC board
according to Annex A and, if adapted to such use, with a front-panel metal plate of a
thickness s (Figure 5). A test gauge according to Table 12 and with or without the fuse-
carrier shall be inserted into the fuse-base.

Fuse-holders for PC board mounting by soldering (through-hole types) should have a pin-
spacing of n x e where n is an integer from 1 to 6 and ¢ = 2,54 mm.
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Fuse-carrier

Metal foil

Mounting or
front-panel plate

Fixing device

Fuse base

Terminals

PC board
(see annex A)

IEC

NOTE Thickness s to be specified by the manufacturer.

Figure 4 — Panel mounting Figure 5 — PC board mounting

11.1.2 Humidity preconditioning

Mounted fuse-bases according to 11.1.1 and separate, not inserted fuse-carriers are
submitted to the humidity preconditioning.

The humidity preconditioning is carried out in a humidity chamber containing air with a relative
humidity maintained between 91 % and 95 %.

The air in the chamber where test samples are located shall be maintained at a temperature ¢
= (40 £ 2) °C, uniformly distributed throughout the chamber.

The air in the chamber shall be stirred and the chamber shall be designed so that mist of
condensed water will not precipitate on the test samples. Temperature variations shall not
allow any part of the test samples to reach a dew-point condition. Some methods of achieving
the specified relative humidity are described in IEC 60068-3-4.

The test samples are kept in the chamber for 48 h.

Immediately after the humidity preconditioning, with the samples still in the humidity chamber
or in the room in which the samples were brought to the prescribed temperature, the
measurement of the insulation resistance and dielectric strength are made, after reassembly
of those parts which were separated before the humidity preconditioning. Parts of insulating
material shall be wrapped in metal foil as shown in Figure 4 and Figure 5.

11.1.3 Measurement of insulation resistance

The insulation resistance shall be measured between the points as specified in Table 12.

D.C. voltage according to Table 12 shall be applied. The measurement is made 1 min after
application of the test-voltage.

The insulation resistance shall be not less than the values shown in Table 12.
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There is increasing use of equipment operating at voltages below 125 V. In order to conform
with IEC 60664-1, the fuse-holders specifically designed for these lower voltages should meet
the requirements of the insulation resistance in Table 12.

11.1.4 Dielectric strength test
Immediately after the measurement of the insulation resistance, with the samples still in the
humidity chamber or in the room in which the samples were brought to the prescribed

temperature, an a.c. voltage according to Table 12 is applied for 1 min between the points
specified in Table 12.

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

There is increasing use of equipment operating at voltages below 125 V. In order to conform
with I[EC 60664-1, the dielectric strength test for fuse-holders specifically designed for these
lower voltages should be as specified in Table 12.

No flashover or breakdown shall occur during the test.

11.1.5 Impulse withstand voltage test

After the test in 11.1.4 the impulse withstand voltage shall be tested between the points as
specified in Table 12.

The required impulse withstand voltage according to Table 8 shall be applied.
Form and numbers of impulses:

The 1,2/50 ps impulse voltage shall be applied three times for each polarity at intervals of 1 s
minimum.

Unless otherwise specified, the output impedance of the impulse generator should not be
higher than 500 Q.

NOTE For description of test equipment, see IEC 60060-1 and IEC 60060-3.
During this voltage test, no breakdown or flashover shall occur.

Corona effects and similar phenomena are disregarded.

There is increasing use of equipment operating at voltages below 125 V. In order to conform
with IEC 60664-1, the impulse withstand voltage test for fuse-holders specifically designed for
these lower voltages should be as specified in Table 12.

11.2 Contact resistance
11.2.1 General measuring requirements
Measurements may be carried out with direct current or alternating current. For a.c.

measurements the frequency shall not exceed 1 kHz. In the case of dispute, the d.c.
measurements shall govern.

The accuracy of the measuring apparatus shall be within £3 %.

For fuse-holders having screw-in fuse-carriers these carriers shall be fitted in the normal way
for each operation with a torque equal to two-thirds of the value specified in Table ﬁ'ocuments
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The contact resistance shall be measured between the terminals after the fuse-holder has
been equipped with a gauge No. 2 or No. 5 according to Table 3 or Table 5.

Contact resistance of fuse-holders intended for PC board mounting shall be measured on a
fuse-holder mounted (soldered) on a test PC board according to Annex A. The voltage drop
shall be measured between points P and O of the figure in Annex A.

The contact resistance shall normally be calculated from the voltage drop measured between
the terminals.

The measurement is carried out under the following conditions.

a) Test voltage: the electromotive force of the source shall not exceed 60 V d.c. or a.c.
(peak), but shall be at least 10 V.

b) Test current: 0,1 A
c) Measurement shall be made within 1 min after the application of the test current.

d) Care shall be taken during the measurement to avoid exerting abnormal pressure on the
contacts under test and to avoid movement of the test cable.

11.2.2 Measuring cycle
11.2.2.1 Measuring cycle with d.c.

One measuring cycle consists of:

a) insertion of the gauge in the fuse-holder;

b) measurement with current flowing in one direction;

¢) measurement with current flowing in opposite direction;
d) removal of the gauge from the fuse-holder.

11.2.2.2 Measuring cycle with a.c.
One measuring cycle consists of:

a) insertion of the gauge in the fuse-holder;
b) measurement;
c) removal of the gauge from the fuse-holder.

11.2.3 Measurement and requirements

The complete measurement shall consist of five measuring cycles, which shall be carried out
in immediate succession.

For fuse-holders for fuse-links in accordance with IEC 60127-2 the average values shall not
exceed 5 mQ. The value of any individual measurement shall not exceed 10 mQ.

For fuse-holders for fuse-links in accordance with IEC 60127-3 the average values shall not
exceed 10 mQ. The value of any individual measurement shall not exceed 15 mQ.

Documents

Document Sharing Hub

Full document details: IEC 60127-6 2014


http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

L0¢Z 9-£21L09 O ‘s|ie1sp Juswndop |in4

gnH Bulieys uawnaog

Sjusa2und0g

<
o
N
O
w
©
<
o
N
© aje|d Bununow
. vl By} pue sjeulwia) 8yl z'Z
N
S s|eulwlia} 8yl L'z
© 9/¢
O slop|oy-asny pasodx3 g
w (g pue § sainbyy aas)
uolje|nsul aoeyns
a|gnop 0sz 9]q1SS990E 8y} JO 8joyMm
10 paoJojulal A 001 isesj| je nq ay} Buanoo |0} |elaW
104 0¢< abeyjon pajes oML e pue sjeuiwia) ayl 'L
uolje[nsul
Ateyuswaiddns uoljensul s@oIAap Buixly aseq
10 2Iseq Aieyusws|ddns ‘6 "o ‘@ye|d Bununow ay}
| g a|gqe| ‘leuonjouny Jo oIseq szl UM Joe1U09 Ul 8q Aew
[} 03} Buipioooe sanjeA abejjon 1oy anjea| A 000 L+ abejjon ‘leuonouny yolym sued |ejow Jaylo
?__ puejsyym as|indwyi palinbay ay} aoIm | palel 99IM | 10} 012 Aue pue sjeulwiay 8yl €|
a)e|d |aued
v/l -juouy 4o Bujpunow |eyow
8y} pue sjeuiwlis} 8yl ¢'L
€9 sjeutwusy syl L'}
000 | 00s 9/¢
ze Japloy-asny pasodxaun |
uone|nsul uone|nsul
uoneinsul | Aiejuswajddns uolje|nsul Aieyuawajddns uolje|nsul uolje|nsul
a|jqnop Jo 10 o|seq a|qnop 10 o|seq a|qnop 1o | Aiejuawajddns uo G Jo
paoiojulay ‘leuorjouny 10 paoiojulay ‘leuonouny ON pasJiojuiay | oiseq ‘jeuonouny A € 9|qe} 0} :usamjaq painseaw
Buipioooe
sabneb abejjoA puejsyjim asinduwi
A A aouejsisal A abejjon 1s9) pue yjbuauls ou3o9|91p
abejjoA }sa) as|ndwj abe}joA }sd) OV uolje|nsuj abejjoa 3s9) 9Q pajey Jo JaquinN ‘ooue}sisal uolje|nsuj
abejjoA puejsyjim asindwy yjbuauys a14399191Qq @oue}sisal uonensuj

abejjoA puelsyym asjndwi pue yjbuails
214309|91p ‘@ouUe)Sisal uolje|nsul 10} sanjepA — Z| d|qel



http://avadocuments2026.com/doc/iec-60127-6-2014
http://avadocuments2026.com/doc/iec-60127-6-2014

IEC 60127-6:2014 © IEC 2014 - 29 -

12 Mechanical requirements

12.1 General

Fuse-holders shall have adequate mechanical strength to withstand the stresses imposed
during installation and use.

Compliance is checked by the appropriate tests of 12.2 to 12.8.

12.2 Mounting
For the tests of 12.3 to 12.5 the fuse-holders are mounted as follows.

a) Fuse-holders designed for front-panel mounting shall be mounted with their fixing

elements, if any, in the centre of a metal plate 130 mm x 130 mm having a maximum
thickness s as specified by the manufacturer.
The specimen as a whole is then fixed to a rigid plane support having a free space with a
diameter of 100 mm for the base of a panel-mounted fuse-holder. To ensure that the
specimen is rigidly supported, a block of metal or concrete having a mass of 15 kg shall
be used (Figure 6).

Any fixing nut or fixing screw is screwed on with two-thirds of the torque specified in Table
14 or Table 15 as applicable.

Metal plate

Metal or concrete
block with a mass =
of 15 kg

H(

00055

@100 J

130 x 130

| i

IEC

Dimensions in millimetres
Figure 6 — Test device for mechanical test

b) Fuse-holders for PC board mounting shall be soldered to the test PC board according to
Annex A and, by means of screws, this test PC board shall be fixed to the metal or
concrete block of Figure 6 using a suitably adapted metal plate.

12.3 Compatibility between fuse-holder and fuse-link

The maximum gauge No. 1 or No. 4 according to Table 3 or Table 5 shall be inserted in and
withdrawn from the fuse-holder and fuse-carrier, if any, 10 times.
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For fuse-holders having screw-in fuse-carriers, these carriers shall be fitted in the normal way
for each operation with a torque equal to two-thirds of the value specified in Table 13.

For fuse-holders having bayonet fuse-carriers there are no special torque requirements.

There shall be no visible damage or loosening of parts. In the most unfavourable position, the
minimum gauge No. 2 or No. 5 according to Table 3 or Table 5 shall not fall from the fuse-
carrier.

The minimum gauge No. 2 or No. 5 according to Table 3 or Table 5 shall then be inserted in
the holder and the contact resistance shall be measured according to 11.2 with the same
requirements.

12.4 Mechanical strength of the connection between fuse-base and fuse-carrier
12.4.1 Screw and bayonet connections

For the following tests, the fuse-carrier is fitted with the maximum gauge No. 1 or No. 4
according to Table 3 and inserted in the fuse-base mounted according to 12.2.
a) Torque test on fuse-carriers

The fuse-carrier shall be subjected five times to the appropriate torque specified in Table
13.

b) Tensile test on fuse-carriers
The screw-in fuse-carrier is screwed in with a torque of two-thirds of the value as specified
in Table 13.

The screw-in or bayonet fuse-carrier shall then be subjected for 1 min to an axial pull as
specified in Table 13.

Table 13 — Values for torque and axial pull

Diameter of fuse-carrier Torque Axial pull
(@ din Figure 4 and Figure 5) Nm N
Up to and including 16 mm 0,4 25
Over 16 mm, up to and including 25 mm 0,6 50

During and after the tests, the fuse-carrier must be securely held in the fuse-base and shall
not show any change impairing its further use.

For fuse-holders where fuse-carriers are flush with the fuse-base, the axial pull test is not
required.

12.4.2 Plug-in connection

Insertion and withdrawal forces:

The fuse-carrier together with the maximum gauge No. 1 or No. 4 according to Table 3 shall
be inserted in and withdrawn from the fuse-base. The forces have to be measured with
suitable measuring devices. This test has to be repeated 10 times. The value of any individual
measurement, insertion and withdrawal forces, shall be within limits assigned by the
manufacturer.

After the test the contact resistance shall be measured according to 11.2 with the same
requirements.
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12.5 Impact test

This test shall only be applied to panel-mounted fuse-holders. The fuse-carrier with the
maximum gauge No. 1 or No. 4 according to Table 3 shall be inserted in the fuse-holder.

The front of the fuse-holder is then subjected to three blows with a spring-operated impact-
hammer according to IEC 60068-2-75, applied to points equally distributed over the front of
the fuse-holder.

The adjusted value of the kinetic energy just before impact shall be (0,35 + 0,03) J.

After the test, the sample shall show no serious damage. In particular, live parts shall not
have become exposed so as to impair compliance with Clause 9 and there shall not have
been such distortion as to impair compliance with Clause 10.

Compliance is checked by visual inspection and measurement of dimensions. If there is any
doubt, compliance is additionally checked by the impulse withstand voltage test according to
11.1.5.

12.6 Mechanical strength of the fuse-holder fastening on panels
12.6.1 Fixing nut fastening

The fuse-base shall be mounted with supplied fixing elements, including gasket, on a steel
plate according to the manufacturer’s instructions.

The fixing nut of a one-hole mounted fuse-base shall be screwed on and off five times with a
torque as specified in Table 14.

Table 14 — Torque values

Thread diameter Torque
mm Nm
Up to and including 12 0,6
Greater than 12, up to and including 18 1,2
Greater than 18, up to and including 30 2,4

After the test the fuse-base shall not show any change impairing its further use.

12.6.2 Fixing screw fastening

Fixing screws, bolts or nuts of a multi-hole mounted fuse-base shall be screwed on and off
five times with a torque as specified in Table 15.
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Table 15 — Torque values

Thread diameter Torque
mm Nm
2 0,25
2,5 0,4
3 0,5
3,5 0,8
4 1,2
5 2,0
6 2,5
>8 3,5

After the test the fuse-base shall not show any change impairing its further use.

12.6.3 Snap-in fastening
12.6.3.1 General
The following types belong to this group of fuse-holders:

— fuse-base with integral spring-system;
— fuse-base with a separate spring-nut (a nut fabricated e.g. from thin spring steel having an
impression designed to accomodate the mating part).

12.6.3.2 Tests and requirements

12.6.3.2.1 Test procedures

The mechanical strength of the fuse-holder fastening on panels (see Figure 7) shall be
verified by the following tests.

4§

(77 2LLTF7

IEC

Figure 7 — Fuse-holder fastening on panels

They shall be performed with an engaged snap-in fastening and the fuse-holder shall lie flat
on the surface of the mounting plate.

The specimens shall be divided into two mounting groups according to Table 16.
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Table 16 — Mounting groups

Group 1 Group 2
Mounting plate Maximum panel thickness Minimum panel thickness
and and
mounting hole with smallest dimension mounting hole with largest dimension
Testing force Insertion force F1 Withdrawal force F2

Preparation of the specimen:

The thickness of the mounting plate and the diameter of the mounting hole shall be according
to the specifications of the manufacturer.

The mounting plate may be positioned in any convenient orientation during the test
procedures.

12.6.3.2.2 Insertion force F1

The insertion force F1 shall be < 20 N or as specified by the manufacturer, and centered in
the middle of the socket base of the fuse-holder (see Figure 7).

The insertion force F1 shall be so applied that the force on the whole surface is continuously
increased in a monotonous manner without jogging.

The pressure device shall cover the flange completely.

12.6.3.2.3 Withdrawal force F2

The withdrawal force F2 (see Figure 7) shall be applied axially to the rear of the fuse-holder.
The force shall be increased monotonously from 0 N to 50 N.

The snap-in fastening of the fuse-holder shall not be permanently distorted and the fuse-
holder shall not be ejected by the maximum force.

12.6.3.2.4 Acceptance criteria in the above tests

— Cracks, chipping and breakage of the fuse-holder base due to the mechanical stress of F1
and F2 are not acceptable.

— Ridges and wear of the insulating body are acceptable.
12.7 Terminals of fuse-bases
12.7.1 Terminals with screw-type clamping or screwless-type clamping

Tests and requirements for terminals with screw-type and screwless-type clamping units for
electrical copper conductors, according to IEC 60999-1.

12.7.2 Terminals for soldering
12.7.2.1 Tag terminals
12.7.2.1.1 General

Designed for being soldered with a soldering iron.
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