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International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’intern
cofoperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
preéparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

formal decisions or agreements of IEC on technical matters express, as neatly as possible, an interng
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible forsthe“way in which they are used or fg
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationalk,Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Allfusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical committees and’IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

Atiention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the corcect application of this publication.

IEC draws attention( to the possibility that the implementation of this document may involve the use
pafent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent rig
respect thereof~As of the date of publication of this document, IEC had not received notice of (a) patent(s),
m3ay be required to implement this document. However, implementers are cautioned that this may not rep
the latest information, which may be obtained from the patent database available at https://patents.iec.c
shpll not-be“held responsible for identifying any or all such patent rights.
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IEC 60127-6 has been prepared by subcommittee 32C: Miniature fuses, of IEC technical
committee 32: Fuses. It is an International Standard.

This third edition cancels and replaces the second edition published in 2014. This edition
constitutes a technical revision.

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

a) enhanced maximum rated current from 16 A to 25 A in Clause 1;

b) agding-oflEC 60127-4 and IEC 60127-7 inClause-1;

¢) modification of marking position in Clause 6;

d) modification of rated voltage, rated current and rated power acceptance in TablelZ;
e) modification of Table 5, Table 6, Table 7, Table 9, Table 16 and Table A.1,

The fext of this International Standard is based on the following documents;

Draft Report on voting

32C/620/FDIS 32C/623/RVD

Full information on the voting for its approval can be found:in the report on voting indicated in
the apove table.

The llanguage used for the development of this International Standard is English.

This [document was drafted in accordance with, ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1'and ISO/IEC Directives, IEC Supplement, avaijlable
at wyw.iec.ch/members_experts/refdocs.5The main document types developed by IEQ are
descfibed in greater detail at www.iec.ch/standardsdev/publications.

A list{of all parts in the IEC 60127 s€ries, published under the general title Miniature fuses, can
be found on the IEC website.

The ¢gommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicatedyon the IEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be

—

¢confirmed,
e withdrawns/or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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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.

To this day, the IEC 60127 series, is thus subdivided as follows:

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

IEC 60127-2, Miniature fuses — Part 2: Cartridge fuse-links

IEC $0127-3, Miniature fuses Part 3: Sub-miniature fuse-links

IEC 60127-4, Miniature fuses — Part 4: Universal modular fusezlinks (UMF) — Through-holé¢ and
surface mount types

IEC 60127-5, Miniature fuses — Part 5: Guidelines for quality assessment of miniature fusetlinks
IEC 60127-6, Miniature fuses — Part 6: Fuse-holdérs for miniature-cartridge fuse-links
IEC 60127-7, Miniature fuses — Part 7: Miniature fuse-links for special applications
IEC$0127-8 (free for further documents)

IEC $0127-8, Miniature fuses — Rart 8: Fuse resistors with particular overcurrent protectign
IEC4$0127-9 (free for further documents):

IEC 60127-10, Miniature fuses — 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 IEC 60127-1 with regard to certain
defin(ftions and the atmospheric conditions for test. It also makes reference to other parts of the

IEC 60127 series 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 IEIC 60127-2, sub-miniature fuse-links according to IEC 60127-3, universal modular fuse-
links|to IEC 60127-4 and miniature fuse-links for special applications to IEC 60127~7 fdr the
protegction of electric appliances, electronic equipment and component parts thereof,“normally
intended for use indoors.

NOTE| Requirements for fuse-holders for miniature fuse-links complying with IEC 60127-4* and IEC 60127}7 are
under|consideration.

It dops not apply to fuse holders for fuses completely covered by th€ subsequent paits of
IEC 60269-1.

This document applies to fuse-holders with:

— a|maximum rated current of-46 25 A and

— a|maximum rated voltage of 1 500 V DC or 1 000-. AC; and

— fqr use up to 2 000 m above sea-level, unless otherwise specified.
The ¢bject of this document is to establish uniferm requirements for safety and the assessment

of ele¢ctrical, mechanical, thermal and climatic properties of fuse-holders and the compat|bility
betwgen fuse-holders and fuse-links.

2 Normative references

The flollowing documents are referred to in the text in such a way that some or all of their coptent
constitutes requirements_of this document. For dated references, only the edition cited applies.
For undated references;* the latest edition of the referenced document (including| any
amendments) applies!

controlgear and fuses

IEC :[0050-441, International Electrotechnical Vocabulary (IEV) — Part 441: Switchpear,

IEC 60050-581, International Electrotechnical Vocabulary (IEV) — Part 581: Electromechanical
components for electronic equipment

IEC 60068-1:2013, Environmental testing — Part 1: General and guidance
IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-20:20082021, Environmental testing — Part 2-20: Tests —Fest-T Tests Ta and Tb:
Test methods for solderability and resistance to soldering heat of devices with leads
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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 60068-2-45:14980, Basic environmental testing procedures — Part 2-45: Tests — Test XA
and guidance: Immersion in cleaning solvents

IEC 60068-2-47:2005, Environmental testing — Part 2-47: Test — Mounting of specimens for

Vibrafinn, imp::r-f and similar rlyn::mir- tests

IEC 10068-2-754991, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

neral

IEC $0216-1:2043, Electrical insulating materials — Thermal endurance properties — Part 1:
Ageing procedures and evaluation of test results

IEC 0529 1989, Degrees of protectlon provided by enclosures (IP Code)

IEC 60664-1:20072020, Insulation coordination for equipment within low-voltage supply
systems — Part 1: Principles, requirements and tests

IEC 60695-4:2012, Fire hazard testing — Part 4: Terminology concerning fire tests for
electrotechnical products

1 A consolidated version of this publication exists, comprising IEC 60127-1:2006, IEC 60127-1:2006/AMD 1:2011
and IEC 60127-1:2006/AMD 2:2015.
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IEC 60695-2-12:20402021, Fire hazard testing — Part 2-12: Glowing/hot-wire based test
methods — Glow-wire flammability index (GWFI) test method for materials

IEC 60695-2-13:20402021, Fire hazard testing — Part 2-13: Glowing/hot-wire based test
methods — Glow-wire ignition temperature (GWIT) test method for materials

IEC 60695-11-5:20042016, Fire hazard testing - Part 11-5: Test flames - Needle-flame test
method - Apparatus, confirmatory test arrangement and guidance

IEC é0999-14999, Connecting devices — Electrical copper conductors — Safety requirements
for s¢rew-type and screwless-type clamping units — Part 1: General requirements and,particular
requirements for clamping units for conductors from 0,2 mm?2 up to 35 mm?Z (included)

IEC $1210:2040, Connecting devices — Flat quick-connect termifations for electrical capper
condyuctors — Safety requirements

3 Terms and definitions

{

i f

For the purposes of this, document, the terms and definitions given in IEC 60050441,
IEC $0050-581, IEC 60127-1 and the following apply.

ISO Ind IEC maijntaih terminology databases for use in standardization at the follqwing
addre¢sses:

e |EC Eleciropedia: available at http://www.electropedia.org/

e 1$0,Qnline browsing platform: available at http://www.iso.org/obp

3.1
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 separate parts
the fuse-holder may consist of only the fuse-base and no fuse-carrier.

3.1.1

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

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

3.1.3

unexposed fuse-holder

fuse-

3.1.4

holder with enclosed contacts

2023

expo
fuse-

EXAM

3.2

and

EXAM
- volt
- curr
—bres

- pow
[sod

3.3
rateg
value

Note 1
testing

Note 2

34

rated
valug
acce

3.5
rateg

sed fuse-holder
holder with exposed contacts

PLE Clips.

ratin
charﬁzteristic values that together define the working conditions upon which the tests are b

r which the fuse-holder is designed

PLE Examples of rated values usually stated for-fuses fuse-holders aré:
ge (Uy);
ent (1y);

Er acceptance.

power acceptance
of power acceptance of a fuse-halder assigned by the manufacturer

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

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

current
of currentiefi'a fuse-holder assigned by the manufacturer and to which the rated p
btance is-referred

Voltage

ased

Huring

ower

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

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 60664-1:200%2020, 3.1.3, modified — Note 1 to entry has been removed.]

3.7

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

and
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[SOURCE: IEC 60664-1:20072020, 3.1.15]

3.8
overvoltage category
numeral defining a transient overvoltage condition

Note 1 to entry: Specified categories, see Clause C.1.

[SOURCE: IEC 60664-1:20072020,-3-40,—modified-by-addition-of “specified-categories” 3.1.20,

modified — Note 1 to entry “Overvoltage categories I, I, Il and IV are used, see 4.3.2” has been
entirely reworded.]

pollytion
anv-dddition-of foreian-matter solid liauid—oraaseous-that ecan result in 3 reduction-of eleéctric
g aaoh-otoreighatte—SoHaGHgtHG;—o0-gaseousSthat-canFresti a3 e adaiono+eteGtHe

ronatl : Lthvibe of the. inoulat

<of gn electrical system> any condition of foreign matter, solid, liquid, 0 gaseous (iopized
gasep), that can affect dielectric strength or surface resistivity

[SOURCE: IEC 60664-1:20072020, 3.1.24]

3.10
pollytion degree
numeral characterizing the expected pollution of the mi¢ro-environment

Note 1 to entry: see Clause C.2.

[SOURCE: IEC 60664-1:20072020,-3-13,+rodified by addition-of “specified-categories” 3.[1.25,

modified — Note 1 to entry has been added]

3.11
micrp-environment

mmddiate _environment of threNnnhsulationwhic
Hmgaiate—e Aol eft—oHtAeHiStHaHO HE

<of :In electrical systemp ambient conditions which immediately influences the dimensionipg of

the clearance and cteepage distances

fan)
+h
A+
I
0

[SOYRCE: IE€$60664-1:20072020, 3.1.23]

3.12
cleanance
shortest distance in air between two conductive parts

[SOURCE: IEC 60664-1:20072020, 3.1.4]

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]

3.14

solid insulation

solid insulating material or a combination of solid insulating material,-interpesed placed between
two conductive parts or between a conductive part and a body part
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[SOURCE: IEC 60664-1:20072020, 3.1.6]

3.15

comparative tracking index

CTI

2023

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 CTI values, see Clause C.3.

[SOURCE: IEC 60050-212:2010, 212-11-59, modified — The Note to entry has been adde
3.16

live part

condlctor or conductive part intended to be energized in normal operation, including a ng

cond

Lictor, but by convention, not a PEN conductor or PEM conductor or PEL conductor

Note 1 to entry: This concept does not necessarily imply a risk of electric shock.

[SOURCE: IEC 60050-826:20042022, 826-12-08, modified —~ The domain “<in eled

insta

lations and equipment> has been deleted, the definitiondfias’been reworded and the

to enftry has been added.]

3.17
fuse

designation characterizing the level of the protection against electric shock of a fuse-holdger

3.18

holder electric shock protection categories

maximum allowable ambient-air temperature
highgst air temperature, in the immediatg vicinity, that a fuse-holder can endure at a p

acce

allowlable temperatures on the accessible and inaccessible surfaces of the fuse-holder

3.19
relat
base

ve temperature index
d on IEC 60216-1, temperature index of a test material obtained from the time V

corrgsponds to the known temperature index of a reference material when both material
subjgcted to the same ageing and diagnostic procedures in comparative test

3.20
insu
part

ation
pf an electrotechnical product which separates the conducting parts at different eleg

.1

utral

trical
note

ower

btance assigned by the manufacturer of the fuse-holder without exceeding the maximum

vhich
5 are

trical

poterlltials during operation or insulates such parts from the surroundings

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

[SOURCE: IEC 60050-212:2010,-242-64-05 212-11-07, modified — The term “electric insulation”
has been replaced by “insulation”.]

3.20.1

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

[SOURCE: IEC 60664-1:20072020, 3.1.29]
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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 60050-826:20042022, 826-12-14, modified — In the definition, the

“insu

3.20.

lation” has been replaced by “insulation of hazardous-live-parts”.]

3

supplementary insulation

inde

[SOYRCE: IEC 60050-826:20042022, 826-12-15]

3.20.

douhle insulation

insul

[SOURCE: IEC 60050-826:20042022, 826-12-16]

3.20.

reinflorced insulation

insul

equiyalent to double insulation

Note {1 to entry: Reinforced insulation-may can comprise séveral layers which cannot be tested singly as

insula

[SOURCE: IEC 60050-826:20042022, 826<12-17, modified — In the definition, the

“insu

3.21

inacg¢essible part
finagcessible surface}

part
finge

3.22

accepssible part
accessible surface

part

IEC 605295 when the fuse-holder is installed and operated as in normal use, e.g. on the
pane] of equipment

3.23

endent Insulation applied In addition 1o basic Insulation 1or rTault protection

4

ation comprising both basic insulation and supplementary insulation

5

btion of hazardous-live-parts which provides a degree-of protection against electric g

ion or supplementary insulation.

ation” has been replaced by “insulation of hazardous-live-parts”.]

br surface inside the equipment which cannot be touched by means of the standarg
I according to IEC 60529

term

hock

basic

term

test

r surface which can be touched by means of the standard test finger accordipg to

gauge
test fuse-link without a melting element

4 General requirements

front

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.
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Additional tests and requirements may be added in accordance with the manufacturer's
declaration, as shown in Annex D.

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

Table 1 — Features of unexposed or exposed fuse-holders

No. description
1 Types of mounting:
— Panel and base mounting
= PTinted circult board mounting
2 Methods of fastening:
— Methods of fastening on panel:
» Fixing nut fastening (threaded nut)
* Snap-in fastening:
a) Fuse-base with an integral spring system
b) 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)
— Methods of fastening on printed circuit (PC) board:
+ Solder fastening
* Plug-in fastening
3 Methods of insertion of the fuse-carrier into the fuse base:
— Screw insertion
— Bayonet insertion
— Plug-in insertion
4 Types of terminals:
— Screw terminals
— Solder terminals
— Quick connect terminals
— Other solderless terminals:
* crimp terminals
* wire wrap terminals
5 Protection against.electric shock
— Fuse-holder without integral protection against electric shock
— Fuse-holder with integral protection against electric shock
— Fuse-holder with enhanced integral protection against electric shock
NOTE This list\'s not intended to be comprehensive and fuse-holders which are not listed are not necesgarily
exclyded from the scope.
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5 Preferred-standard ratings and classifications for fuse-holders

Table 2 gives the values for-standard preferred ratings and classifications.

Table 2 — Values for-standard preferred ratings and classifications

Preferred-Ratings and classifications
for fuse-holders

For fuse-links according to

IEC 60127-2 IEC 60127-3
Rated voltage 250 V and 500 V 125V and 250 V
Rated current 63A/10A /12585 A J EAGRI3IA/I10A

16 A/20A /25 A

pted power acceptance at an ambient temperature T,
23°C

1,6 W/25W/32W/ 1,6 W /-2,5,2,0LW
4W/S5W/6W/8W

Category PC1

tlhese
lation

ol . . . forri ¢
Category PC2

Flise-holder electric shock protection categories Category PC3

Pfotection against electric shock referring to equipment, Class or Il

agcording to IEC 61140

Irfsulation coordination according to IEC 60664-1:

a) Overvoltage category Il or

b} Pollution degree 2o0r3

c] Comparative tracking index CTI CTI = 150
In reference to ratings (voltage, current, power aceeptance), if other values are required,
valugs should be selected from the R10 series-according to ISO 3. For classifications (Insu
coordination according to IEC 60664-1 in Table 2), other values may be specified.
Complete information on ratings and €lassifications is given by the manufacturer accordipg to
Anngx E.
6 WMarking

6.1

Fuse-holders shall be marked with:

— name or trade mark of the manufacturer

— catalogue or type reference.

The manufacturer shall provide the below markings on the smallest packaging label and may

addit

ionally mark them on the fuse-holder.
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— rated voltage in volts,
— power acceptance in watts

— rated current in amperes

For panel-mount fuse-holders, these markings shall not be placed on the front of the fuse-holder.
This is to prevent installation of a replacement fuse-link with the wrong rating.

Examples of Marking: 250 V 4 W/6,3 A or 250 V 4 W 6,3A.

The marking shall be indelible and easily legible.

6.2 | Compliance is checked by inspection and by rubbing the marking by hand for\157q with
a piece of cloth soaked in water and again for 15 s with a piece of cloth soaked in{petrgleum
spirit
For petroleum spirit the use of an aliphatic solvent hexane, with an arentatics contgnt of
maximum 0,1 % volume, a kauri-butanol value of 29, initial boiling point\approximately 6p °C,
dry-point approximately 69 °C and specific gravity of approximately 0,68.

NOTE| In the case of colour coding, the test for indelibility need not be applieg-

7—Clause-deleted

7 General notes on tests

7.1 Nature of tests

Testg according to this standard are type tests.

The {est sequences and number of samples to test is stated in Annex B.

7.2 | Standard atmospheric conditions for measurement and tests

Unle$s otherwise specified, all tests shall be carried out under the atmospheric conditions
accofding to 7.1%f1EC 60127-1:2006.

7.3 | Preconditioning of test samples

Unless Otherwise specified, the test samples shall be maintained at standard atmospheric
conditionsformottesstham4rbefore measurementsare performed:

7.4 Nature of supply

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

7.5 Gauges-and-dummyfuse-links for tests
7.5.1 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 ym of nickel plating
plus 4,5 ym of gold plating.
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There shall be no holes in the ends of the gauges.

The gauges shall have a homogeneous composition, except for gauge numbers 3 and 6.

C N6

A
e/
|/
]

RO0,5
bl ———
L
o =]
IEC
Dimensions in millimetres
L
— -~ —
B
— W—

oD,
@D,

% IL
& \
Tube
Cap Cap

Thesymbol for roughness, N6, is in accordance with ISO 13022,

IEC

NOTE

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.

2 This document has been revised by ISO 21920-1:2021.
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Table 3 — Dimensions and materials for gauges according to IEC 60127-2

Type of cartridge Materials of part
Weight
_ L D1 D2 B ;
Fuse- | Gauge | ;. Approximately | cg5p Tube
link No.
mm mm mm mm mm g
0 +0,01 0,1
1 max. |20,54 . | 53 4201 5, - Steel @
. +0,04 0 +0,1
5 x 20 2 min 19,46 50 g0 | 42%0,1 5, 2,5 Brass®
Brass | Glgss or
3 - 20,54 ,(()) o4 | 5,3 +8’01 4,2 6,2+8’1 - end _ |“cefamic
' caps™ tibe
0 +0,01 40,1
4 max. | 32,64 o4 | 6,45 55+0,1 6 - Steel @
. +0,04 0 +0,1
6.3 x|32 5 min. | 30,96 6,25 54 | 5501 6, 6 Brass®
Brass | Glgss or
6 - | 3264 G, | 6,457 5,5 83" - end | cefamic
' caps ® | tlibe

hrdened.

H
b Cppper content from 58 % to 70 %.

ol .| H bl al bl al £ Lol

:FIqE: Lo
Co T DT O HOTCOHT tHC THUO OT tHGC GOty TOoCHHyo-

7.5.2 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 4 shall be used.

The gauges or parts thereof made of brass shall be provided with 8 ym of nickel plating plus

4.5 ym of gold plating.

The gauges shall have a homogeneous composition, except for gauge numbers 3 and 6.
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Figure 2 — Outline of gauges and dummy fuse-links
according to IEC 60127-3:2015, standard sheet 1
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Figure 3 — Outline of gauges and dummy fuse-links
according to IEC 60127-3:2015, standard sheets 3 and 4
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Table 4 — Dimensions and

23—

materials for gauges according to IEC 60127-3

Type of D P Materials of part
Sub-mln!ature Gauge Size mm mm A B
fuse-link No.
Standard sheet 1 0
1 max. 0,70 _y n Steel @
2 min. 0,55 ) o 2,54 00 Brass®
0 Insulatin
3 - 0,70 1w Brass ® v |g
Stanpard sheets 3
and & 4 max. 0,63 ~0.02 Steel @
. 0
5 min. 0,56 _ o, 5,08+0,1 Brass®
Brass-ehd Insulating
6 B 0,7060 _o,02 caps? materigl
a8 Hardened.
b dopper content from 58 % to 70 %.
Eor thete that reauire dummyvfuse-links (Fiaure 2 and oure 3) the annropriate dummy ffuse
For-ipsisthatrequire-cummytuse-Haks(Figure 2-an&rigure-3)-the-appropriate-aummy-fuse

Dummy-fuse-linkfor b P Materials—ofpart
sub-miniature fuse-links mm mm A B
0 +0,17 a a
Standard-sheet U5 002 258009 Brass Brasy
0
Standard sheets 3-and 4 B8 007 e Brass® Brasg®
a GQPPEF eenteﬂt frem 58 04 te ZQ 04 .
R
The-¢omplance-ofthe fuse-holderwith-this standard-shall beverified-by-meansof type-tests

8 Protection against electric shock

8.1

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.

8.2
8.2.1

The fuse-holder shall be so designed that:

Category PC2: Fuse-holders with integral protection against electric shock
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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 numbers 3
according to Table 3 or Table 4 inserted into the fuse-base;

or 6

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.

.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 numbers 3 or 6 according to Table 3 or Table 4 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.

8.3

The fequirements for this category are the same as those for 8.2 (Category PC2) with
exception that the testing is carried out with a rigid test wire of 1 mm diameter accordi
IEC 60529:1989, Table VI, instead of the standard test finger.

9

9.1

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

Clearances and creepage distances

General

the
ng to

Clearances and creepage distances shall be checked fora fuse-holder properly assemblei and

installed as in normal use, and fitted with gauge numbers'3 or 6 according to Table 3 or Ta

Compliance is checked by measurement.

le 4.

9.2 | Minimum requirements for fuse-holders in respect to the grade of insulation
9.21 Table 5 shows the types of insulation between different live parts and accessible parts.
Table 5 — Types of insulation between different live parts and accessible parts
Type of insulation
Functional | Basic | Supplementary | Reinforced | Dojuble
Insulation between:
a) Uive parts of different(potential X
b) LUive parts and a metal mounting-plate or
gny other metalparts which may be in
contact with the-mounting-plate e.g. base-
fixing devices.
Thickness of\the mounting-plate according to
10.1]1
fuse-hoeldersaccordingto-9-22 * Gom
— fuse-holders according to 9.2.3 X X
c) Live parts and all parts which may be
touched with the test finger (accessible
parts)
— fuse-holders according to 9.2.2 X (X)?
— fuse-holders according to 9.2.3 X X
a8 Supplementary insulation is only applied in addition to basic insulation, whereas basic insulation can be applied
without supplementary insulation.
9.2.2 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
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enabling a reliable connection to the protective earthing circuit of the equipment in which it is
intended to be used.

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

9.3 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 10.1.5, where this test is
requifred.

Clearances equal to those specified in Table 7 or Table 8 shall be deemed to comply with this
requirement. In this case the impulse withstand voltage test according to 10.1.5 is not required.

Clearances may be smaller than the values specified in Table 7 and Table, 8 but not smaller
than |the values determined for the homogeneous field conditions according to Table H.2 of
IEC 60664-1:20072020. 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
accofding to 10.1.5.

Cleafances smaller than the values determined for the homogeneous field conditions accofding
to Tgble F.2 of IEC 60664-1:20072020 shall be deemed not’'to comply with this requirement.

Table 6 — Required impulse withstand voltage for clearances

Rated voltage Required imptflse withstand voltage
U1,2/50 "
\Y kV
Overvoltage category Functional, basic or Reinforced or double

el 1l supplementary insulation insulation
32 - 05 68
63 - 08 5
125 - +5 25
250 1286 255 40
- 250 4.0 60
<50 - 0,5 0,8
> 50 to S\100 - 0,8 1,5
1 100\0'< 150 - 1,5 2,5
+ 150 to < 300 <150 25 4.0
> 300 to < 600 > 150 to < 300 4,0 6,0
- > 300 to < 600 6,0 8,0
- > 600 to < 1 000 8,0 1,2

" According to IEC 60060-1. U1,2/50 defines the impulse wave shape: 1,2 pys rise time and 50 ys 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-sheould shall meet
the prescriptions in this table.
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NoTEAttention is drawn to the fact that appliance specifications might contain requirements
additional to or deviating from those specified in Table 5, Table 6, Table 7 and Table 8.

Table 7 and Table 8 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 field conditions
corresponding to IEC 60664-1:20072020, Table F.2.

Table 9 —Overvoltage category
Ratedvottage————————————— 7 Ctzarance ST aiT
2 e
Fynctional, basic or Reinf y loubl Pollution degree
supplementary X .
: lati insulation
2 3
32 32 02 68
63 - 02 0.8
125 63 05 68
250 125 5 15
- 250 3,0 3;0
Table- 10— Overvoltage category Hl
Rated voltage Clearances inair
\ mm
Fynctional, basicor Reinf y Loubl Polution-degree
supplementary . .
insulation insulatigR 2 3
125 6Q +5 5
250 125 3.0 3.0
- 250 55 55
Table 7 £ Minimum clearances in air under overvoltage category Il Il
Rated voltage Clearances in air
Vv mm
Functianal, basic or Reinforced or double Pollution degree
supplementary . lati
sulation insulation 2 3
<50 _ 0,2 0,8
> 50 to <100 <50 0,2 0,8
> 100 to < 150 > 50 to < 100 0,5 0,8
> 150 to < 300 > 100 to < 150 1,5 1,5
> 300 to < 600 > 150 to < 300 3,0 3,0
- > 300 to < 600 5,5 5,5
- > 600 to < 1 000 8,0 8,0
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Table 8 — Minimum clearances in air under overvoltage category Il

Rated voltage Clearances in air
V mm
Functional, basic or Reinforced or double Pollution degree
supplementary insulation

insulation 2 3
<150 - 1,5 1,5
> 150 to < 300 <150 3,0 3,0
366to—=<666 +56~to—=<-365 656 676
- > 300 to < 600 8,0 8,0
- > 600 to < 1 000 11 11

9.4

9.4.1
shall

v

q

|
-

p
- s
c
9.4.2
requi

9.4.3
spec

9.4,
cree

dependent on rated\voltage, pollution degree, insulating material, corresponding

Creepage distances

Creepage distances for basic or supplementary insulation, based on the rated vo
be selected from Table 9. The following influencing factors shallybe taken into accou

ted voltage;

bllution degree;

nape of insulating surface;
bmparative tracking index (CTI).

Measurement of creepage distances and clearances, shape of insulating sur
rements according to 6.2 of IEC 60664-1:20072020.

Creepage distances for reinforcéd or double insulation: shall be twice the valy
fied in Table 9.

A creepage distance cannot be less than the associated clearance so that the shq
age distance possible issegqual to the required clearance.

Table 9 — Minimum-creepage distances in millimetres for a microenvironment-

IEC 60664-1:20072020, Table F.45

Itage
nt:

face:

e as

rtest

Creepage distances
mm
Ratdd voltage Pollution degree Pollution degree
¢ 2 3
Matertargroup MatertargroupT————————
| 1l Ila I11b | I Ila ‘ I11b
<32 0,53 0,53 0,53 1,30 1,30 1,30
> 32to <63 0,63 0,90 1,25 1,60 1,80 2,00
> 63 to<125 0,75 1,05 1,50 1,90 2,10 2,40
>125 to < 250 1,25 1,80 2,50 3,20 3,60 4,00
> 250 to < 320 1,60 2,20 3,20 4,00 4,50 5,00
> 320 to < 400 2,0 2,8 4,0 5,0 5,6 6,3
> 400 to < 500 2,5 3,6 5,0 6,3 71 8,0
Up to 1 000 5,0 7,1 10,0 12,5 14,0 16,0
) See Annex C.
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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 shall
meet the prescriptions in this table.

10 Electrical requirements

10.1 Insulation resistance, dielectric strength and impulse withstand voltage

10.1.1 Mounting

Fuselholders shall be mounted as follows:

use-holders designed for panel or base mounting, shall be mounted on a metalptate] with
thickness s, see Figure 4, as specified by the manufacturer. A test gauge accordipng to
pble 10 and with or without the fuse-carrier shall be inserted into the fuse:base.

ay for each operation with a torque equal to two-thirds of the value’specified in Tablg 11.

F
a
T
Fpr fuse-holders having screw-in fuse-carriers, these carriers shall be(fitted in the ngrmal
W
Fuse-holders designed for PC board mounting shall be mounted on a test PC hoard
apcording to Annex A and, if adapted to such use, with a front-panel metal plate|of a
Rickness s, see Figure 5. A test gauge according to Tahle,10 and with or without the

t
fuse-carrier shall be inserted into the fuse-base.

Fusetholders for PC board mounting by soldering (through-hole types) should have a pin-
spac|ng of n x e where n is an integer from 1 to 6 ande=.2,54 mm.
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Bd

Fuse-carrier i e
Metal foil
Mounting or
front-panel plate '\\
| L - Y
“ )
I |
Fixing device N ! h
Pl N
FUSe base \:
Q
N)
[t Q
Terminals 15
PC board -—-""”E
IEC
oD . ad
B u _Fuse-carrier Metal\ail =
_ Metal foil Fyse=carrier
' Mounting or Mounfing~or . ‘»:nl } . 1
{ ‘ - —~ front-panel fropt-panel !
“ S 77777 plate plate %
f - Fixing device — ]
. Terminals
Fuse base 1
~
h ~ PC board 1
- ““Terminals (see Annex A) v IEC
IEC
NOTE Thickness s to be specified by the manufacturer.
Figure 4 —Panel mounting Figure 5 — PC board mounting
10.1)2 Humidity preconditioning

In accordance with 11.1.1, the separated mounted fuse-bases and 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
t = (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
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any part of the test samples to reach a dew-point condition. Some methods of achieving the
specified relative humidity are described in+EC-60068-3-4 |[EC TR 602603.

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.

10.113 Measurement of insulation resistance

The insulation resistance shall be measured between the points as specified in Table 10.

DC Joltage according to Table 10 shall be applied. The measurement is Made 1 min |after
applipation of the test-voltage.

The insulation resistance shall be not less than the values shown in-Table 10.

10.1/4 Dielectric strength test

Immediately after the measurement of the insulation resistance, with the samples still in the
humidity chamber or in the room in whichthe samples were brought to the prescfibed
tempgrature, an AC voltage according to JFable 10 is applied for 1 min between the points
specified in Table 10.

Initia]ly, not more than half the prescribed voltage is applied, then it is raised rapidly to the full
valug.

No flashover or breakdown shall occur during the test.

10.1/5 Impulse withstand voltage test

After|th'e test in 10.1.4 the impulse withstand voltage shall be tested between the poinrs as
speclfied in Table 10

The required impulse withstand voltage according to Table 6 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.

3 This document has been withdrawn in 2000.
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NOTE A description of the test equipment can be found in IEC 60060-1 and IEC 60060-3.

During this voltage test, no breakdown or flashover shall occur.

Corona effects and similar phenomena are disregarded.

10.2 Contact resistance

10.2/1 General measuring requirements

Meagurements may be carried out with direct current or alternating current.
meagurements the frequency shall not exceed 1 kHz. In the case of dispute,
meagurements shall govern.

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

Fo
the

For fuse-holders having screw-in fuse-carriers these carriers shallbe fitted in the norma

for eqich operation with a torque equal to two-thirds of the value\specified in Table 11.

The ¢ontact resistance shall be measured between the terminals after the fuse-holder has

equipped with a gauge No. 2 or No. 5 according to Table 3 or Table 4.

Contact resistance of fuse-holders intended for PC board mounting shall be measured
fuse-4holder mounted (soldered) on a test PC beard according to Annex A. The voltage

shalllbe measured between points P and O of'Figure A.1.

The ¢ontact resistance shall normally -be,calculated from the voltage drop measured bet

the términals.

The measurement is carried out-under the following conditions:

a) tgst voltage: the electromotive force of the source shall not exceed 60 V d.c. or a.c. (p

but shall be at least . 10.V;
b) tgst 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 o

bntacts\tmnder test and to avoid movement of the test cable.

(@]

10.2.2 </Measuring cycle

AC

DC

way

been

on a
drop

veen

eak),

h the

10.2.2.1 Measuring cycle with direct current

One measuring cycle consists of;

Y]

insertion of the gauge in the fuse-holder;

O

measurement with current flowing in one direction;

(2}

measurement with current flowing in opposite direction;

)
)
)
)

o

removal of the gauge from the fuse-holder.
10.2.2.2 Measuring cycle with alternating current
One measuring cycle consists of:

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

10.2.2.3 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 shal|l not
exceed 10 mQ. The value of any individual measurement shall not exceed 15 mQ.
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11 Mechanical requirements

11.1 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 11.2 to 11.8.

11.2 _Mounting

For the tests of 11.3 to 11.5 the fuse-holders are mounted as follows.

a) Fuse-holders designed for front-panel mounting shall be mounted with their fiXing elemlents,
iflany, in the centre of a metal plate 130 mm x 130 mm having a maximumthicknesq 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
dlameter 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
uped (Figure 6).

Ay fixing nut or fixing screw is screwed on with two-thirds gfthe torque specified in Tabjle 12
of Table 13 as applicable.

Dimensions in millimetres

/ Metal plate

Metal or concrete block
with a mass of 15 kg

=250

free)

H(

2100

130 x 130
IEC

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.

11.3 Compatibility between fuse-holder and fuse-link

The maximum gauge No. 1 or No. 4 according to Table 3 or Table 4 shall be inserted in and
withdrawn from the fuse-holder and fuse-carrier, if any, 10 times for cartridge fuse-holder and
5 times for sub-miniature fuseholder.

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 11.
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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 4 shall not fall from the fuse-
carrier.

The minimum gauge No. 2 or No. 5 according to Table 3 or Table 4 shall then be inserted in
the holder and the contact resistance shall be measured according to 10.2 with the same
requirements.

11.4

11.41 Screw and bayonet connections

For the following tests, the fuse-carrier is fitted with the maximum gauge No.O1 or No. 4
accofding to Table 3 and inserted in the fuse-base mounted according to 11.2¢
a) Tprque test on fuse-carriers

The fuse-carrier shall be subjected five times to the appropriate torque specified in Table 11.
b) Tensile test on fuse-carriers
Th_le_ sg:lre\;v{in fuse-carrier is screwed in with a torque of two-thirds of the value as spegified
i Table 11.

The pcrew-in or bayonet fuse-carrier shall then be subjected for 1 min to an axial pyll as
speclfied in Table 11.

Table 11 — Values for torque and axial pull

Diameter of fuse-carrier Torque Axial pull
(® din Figure 4 and Figure 5) Nm N
Up t¢ and including 16 mm 0,4 25
Overn 16 mm, up to and including 25 mm 0,6 50
Ovenl 25 mm, up to and including 35 nt 0.8 75

During and after the tests, the fuse-carrier-must shall be securely held in the fuse-basg and
shall|not show any ¢harnge impairing its further use.

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

requifred.

U7

11.42°/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 10.2 with the same
requirements.
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Impact test

2023

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
beco
disto

Com
doub
10.1.

11.6
11.6.

The fluse-base shall be mounted with supplied fixing elements; including gasket, on a steel

acco

The

torgue as specified in Table 12.

After

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

bliance is checked by visual inspection and measurement of dimensions:-If there is
t, compliance is additionally checked by the impulse withstand voltage test accordi
5.

Mechanical strength of the fuse-holder fastening on panels

1 Fixing nut fastening

rding to the manufacturer’s instructions.

ixing nut of a one-hole mounted fuse-base shall be screwed on and off five times W

Table 12 —Torque values

Thread diameter Torque
mao Nm
Up to and including 12 0,6
Greater than 12, up.to and including 18 1,2
Greater than18yup to and including 30 2,4
Greater than /30, up to and including 40 3,6
Greaté&r than 40, up to and including 50 4,8

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

have
such

any
ng to

plate

ith a

11.6.

2—Fixingscrew 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 13.
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Table 13 — 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
28 3,5

After[the test the fuse-base shall not show any change impairing its further@se.

11.6,3 Snap-in fastening
11.63.1 General
The following types belong to this group of fuse-holders:

— fyse-base with integral spring-system;

— fyse-base with a separate spring-nut (a nut fabrieated e.g. from thin spring steel having an
impression designed to accommodate the mating part).

11.6.3.2 Tests and requirements
11.6.3.2.1 Test procedures

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

IEC

Figure 7 — Examples of snap-in fastening fuse-holderfastening on panels

The tests 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 14.
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Table 14 — 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 besacco

to th

specifications of the manufacturer.

The mounting plate may be positioned in any convenient orientation during the|test proced

11.6.

The i

3.2.2 Insertion force F1

hsertion force F1 shall be<20 < 120 N or as specified by thelmanufacturer, and cen

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 onythe whole surface is continu

incre

The

11.6.
The

psed in a monotonous manner without jogging.
bressure device shall cover the flange completely.

3.2.3 Withdrawal force F2

vithdrawal force F2 (see Figure 7) shall be applied axially to the rear of the fuse-hg

The force shall be increased monotonaously from 0 N to 50 N.

The 3
shall

11.6.

- G
a

nap-in fastening of the fusetholder shall not be permanently distorted and the fuse-h
not be ejected by the maximum force.

3.2.4  Acceptance.criteria in the above tests

racks, chipping-and breakage of the fuse-holder base due to the mechanical stress
hd F2 are not.aecCeptable.

— Riidges and{Owmear of the insulating body are acceptable.

1.7

11.7.

Terminals of fuse-bases

rding

ures.

tered

busly

Ider.

older

bf F1

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-te shall comply with IEC 60999-1.

11.7.
11.7.

11.7.

2 Terminals for soldering
2.1 Tag terminals

2.1.1 General

Designed for being soldered with a soldering iron.
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11.7.2.1.2  Size

Terminals of fuse-bases shall allow the connection of rigid conductors, solid or stranded and

flexib

le conductors of the size shown in Table 15.

Table 15 — Cross-sections of conductors

Fuse-holder with a maximum Mini . Maximum cross-section
rated current of: inimum hole diameter of the conductor

mm mm?

Up to_and including 6.3 A 1.2 1

Morqg than 6,3 A, and up to and including 10 A 1,4 1,5

Morg than 10 A, and up to and including 16 A 1,8 2,5

Morqg than 16 A, and up to and including 25 A 2,3 4,0

For goldering terminals there shall be a means such as a hole through which the conducter, or

all sfrands of a multi-strand conductor, will pass so that the conductor may be

inde(

endently of the solder.

11.721.3 Tests
a) Robustness of termination

—

K

The terminals shall be subjected to the following tensile and bending tests.

Tensile test according to Test Ua1 of IEC 60068-2-21:2006.

An axial force of 20 N shall be applied.

Requirements: there shall be no damage which would impair normal operation.
Bending test according to Test Ub of [EC 60068-2-21:2006.

Where applicable, method 1 shall-be used, otherwise method 2.
Requirements: there shall bé.no damage which would impair normal operation.
olderability, wetting, soldering iron method

he test shall be performed in accordance with Test Ta of IEC 60068-2-20:20082021
e accelerated ageing 4.1.4.3 detailed in 4.1.4 of IEC 60068-2-20:20082021.

Method 2.
“B” size soldering iron.
Requirements: The solder shall have wetted the test area and there shall be no dro

c) Rlesistance’to soldering heat, soldering iron method

T

hestest shall be performed in accordance with Test Tb of IEC 60068-2-20:20082021.

held

after

blets.

11.7.
11.7.

“B” size soldering iron.
Requirements: there shall be no damage that would impair normal operation.

2.2 Wire and pin terminals

2.21 General

Designed for use with printed boards or other applications using similar soldering techniques.

11.7.

2.2.2 Size

Dimensions: no special requirements
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11.7.2.2.3 Tests

a)
b)

11.7.2.3 Quick-connect male tab terminals
11.72.3.1 General

A qujck-connect termination consists of a male tab.with hole or dimple detent and the m
female connectors. The fuse-base is provided with'the male tab.

11.72.3.2  Size

Dimegnsions, classified types of male tabs: according to IEC 61210.

11.7.)2.3.3 Tests

RobdUstness of terminations

The ferminals shall be subjected to the following tensile and compressive strength tests:

Separah:- specimens shall be used for tensile and compressive testing Care shall he tak

Robustness of termination: see 11.7.2.1.3 a).
Solderability, wetting, solder bath method.

The test shall be performed in accordance with Test Ta of IEC 60068-2-20 after the

accelerated ageing 4.1.4.3 detailed in 4.1.4 of IEC 60068-2-20:20082021

— Method 1.

— A thermal screen shall be used: e.g. a PC board.

Requirements: the dipped surface shall be covered with a solder coating with no more

mperfections shall not be concentrated in one area.

Rlesistance to soldering heat, solder bath method.

The test shall be performed in accordance with Test Tb of IEC 60068-2-20:20082021.
—| Method 1.

—| A thermal screen shall be used: e.g. a PC board.

—| Immersion temperature: 260 °C + 3 °C

—| Immersion time: (5 £ 1) s.

Rlequirements: there shall be no damage that would impair,nosmal operation.

tensile test according to test Ua1 of IEC 60068-2-21:2006. A tensile force F1 accordi
pble 16 shallvbe applied to the fixed male tab as shown in Figure 8;

pble16 shall be applied to the fixed male tab as shown in Figure 9.

T
cpmpressive test analogous to the tensile test. A compressive force F2 according to
T

than

small amounts of scattered imperfections such as pin-holes or unwetted areas. These

ating

ng to

n to

ensure correct alignment and direction of forces.

Requirements: there shall be no damage which would impair normal operation.
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L
- »
. 0,8L o
F1 F2
< q
Tensile Compressive
force force
o 4 ' '
Compenent—
surface Component
IEC surface IEC
-
v
~ o

F1

Tensile force -~

Component surface
IEC

Tahle 16 — Tensile and compressive forces

Figure 8 — Tensile force test Figure 9 — Compressive force test

IEC

Tab size Tensile force F1 and compressive
force F2

mm N

2,8 53
4,8 67
5,2 67
6,3 80
9,5 100

11.7.2.4 Quick-connect male tab terminals combined with solder tag terminals

Combined versions are tested according to 11.7.2.1 and 11.7.2.3 as applicable.

11.8 Resistance to vibration
11.8.1 General

The resistance to vibration of fuse-holders shall be adequate.
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Compliance is checked by submitting the fuse-holder to the test in accordance with
IEC 60068-2-6:2007, Test Fc, with the following general measuring requirements.

11.8

.2 Mounting

The fuse-holder shall be mechanically connected to the test apparatus according to IEC 60068-

2-47

by its normal mounting method.

The fixing nut of one-hole mounted fuse-bases shall be screwed on with a torque as specified

in 11

.6.1.

The

ixing screws, bolts or nuts of multi-hole mounted fuse-bases shall be screwed on'\wy

torque as specified in 11.6.2.

The 3

The
fuse-

For f
with

11.8.
11.8,
- F
- D

bnap-in fastening fuse-bases shall be mounted as specified in 11.6.3.

minimum gauge No. 2 or No. 5 according to Table 3 or Table 4 shallobe inserted i
holder.

Ise-holders having screw-in fuse-carriers, these carriers shall’be fitted in the norma
b torque equal to two-thirds of the maximum allowable value specified in Table 11.

3 Measurement and requirements

3.1  Severity-(minimum-level}
Fequency range: 10 Hz to 55 Hz.

isplacement amplitude 0,35 mm

2007 Table PN (Figure 1 and Figure 2 of \fEC 60068 2 6:2007, 5.2 apply)

— Number of sweep cycles: five in each.axis.

11.8.

3.2 Axis of vibration

The {use-holder shall be vibrated:in three mutually perpendicular axes in turn which shou

chos

11.8.

Durirn
conta

11.8.

After

bn in such a way that opeaxis is the main fuse-link axis.

3.3 Functional checks

cts is interrupted. Interruption of 1 ms or less shall be ignored.

3.4 _Finmal measurements

the test the contact resistance shall be in accordance with 10.2, and the fuse-holder

ith a

h the

way

Id be

g vibration, it\shall be checked whether or not the electrical continuity betweenp the

shall

nnnnnnnnnn domaacgeintha canan ~Af thic atonAoe-A

show
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12 Thermal requirements

121
121

Rated power acceptance test

.1 General

A fuse-holder shall be so designed to carry continuously the rated current at the rated power
acceptance and at an ambient air temperature T of 23 °C without exceeding the allowable

temp

eratures on the fuse-holder specified in 12.1.4.

Compliance is checked by the tests of 12.1.2 to 12.1.7.
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12.1.2 Mounting

Fuse-holders designed for panel or base mounting shall be mounted in the centre of an
insulating plate, e.g. laminated phenolic cellulose paper with the dimensions
(100 x 100 x 3) mm.

Fuse-holders designed for PC board mounting shall be mounted on a test PC board according
to Annex A.

For fuse-holders having screw-in fuse-carriers, these carriers shall be fitted in the normal way
with a torque equal to two-thirds of the maximum allowable value specified in Table 11.

The ffemperature measurements shall be carried out in air as undisturbed as possible,-Fhergfore
the flise-holder, mounted on the corresponding plate, shall be placed in an enclosure which
protgcts the immediate environment from external movements of air. The enclosure should be
made of negligible reflective materials.

The enclosure sides shall not be closer than 200 mm from the edges of the fuse-holder| The
enclgsure shall not have a cover. For an example see Figure 10.

The fuse-holder samples shall be arranged in three different positions, one in the horizontal
plane (Figure 10) and two in the vertical plane (upright and downwards).

The @rrangement in the other planes has to be made in@ similar way.
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Figure 10 — Example of test device

IEC

The insulated conductors fitted to the fuse-holder or test PC board terminals shall have the
following dimensions:

a) Length: 1 m.

b) Cross-sectional area of a single-core copper conductor:

0,5 mm?2 for fuse-holders rated up to and including 1 A;
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— 1 mm?2 for fuse-holders rated more than 1 A but less than or equal to 6,3 A;
— 1,5 mm?2 for fuse-holders rated more than 6,3 A but less than or equal to 10 A;
— 2,5 mm?2 for fuse-holders rated more than 10 A but less than or equal to 16 A.

— 4 mm?2 for fuse-holders rated more than 16 A but less than or equal to 25 A.
12.1.3 Dummy fuse-links
12.1.3.1 Dummy fuse-links for cartridge fuse-links

A dummy fuse-link is a test fuse-link with defined resistance according to Table 18.

The material of the resistance wire used in the dummy fuse-link shall be of CuNi44 or any,similar
matefial having a temperature coefficient of resistance of less than £8,0 10,0 x 10-3¢K~" Within
the témperature range of 20 °C to 200 °C.

The dimensions of the dummy fuse-links are specified in-TFable4 Table 17¢

()]

Tdble 17 — Dimensions and materials for dummy fuse-link according to IEC 60127-2
Type of cartridge Materials of part
L D1 D2 B
Fuge-link Size Cap Tube
nm mm mm mm mm
5]x 20 min. 19,46 05 5,052 4,2 +0,1 S0z Brass? Cerafic
6,3 x 32 min. 30,96 «0s 6,25 02 55+0,1 602 Brass? Cerarpic
a8 Hrass with copper content from 58\%._to 70 %, surface with 2 um (minimum) nickel plating (galvanic).

In cape of doubt concerning the behaviour of the used dummy fuse-links, these should be t¢sted
at raled current in the fuse-base shown in Figure 1 of IEC 60127-2:20402014, and they should
show no special effects such as thermoelectrical voltage.

Therg shall Be no holes in the ends of the dummy fuse-links.
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Table 18 — Dummy fuse-links according to IEC 60127-2
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Dummy No. Nominal power Resistance P
dissipation of the Current 2 +10 %
Dummy fuse-link for fuse-links dummy fuse-link 2
5mm x 20 mm 6,3 mm x 32 mm VI\)/ p{ mRQ

A1/1625 A2/1625 2,5 256
A1/1663 A2/1663 "0 6,3 40
A1/2525 A2/2525 2,5 400
A1/2563 A2/2563 2,5 6,3 63
A1/2510 A2/2510 10 25
A1/3263 A2/3263 6,3 81
A1/3210 A2/3210 32 10 32
A1/4063 A2/4063 6,3 101
A1/4010 A2/4010 10 40
A1/4012 A2/4012 4,0 1236 25,6
A1/4016 A2/4016 16 15,6
A1/4020 A2/4020 20 10
A1/5012 A2/5012 12,5 32
A1/5016 A2/5016 5,0 16 19,5
A1/5020 A2/5020 20 12,5
A1/6012 A2/6012 12,5 38,4
A1/6016 A2/6016 6/0 16 23,4
A1/6020 A2/6020 20 15
A1/8020 A2/8020 20 20
A1/8025 A2/8025 &0 25 12,8

@ [flother values are required, thesesvalues should be selected from the series R10 of ISO 3.

b The resistance of the dummy fuse-link is calculated as follows: R = P/I2.

le—roforoneotemta lonront covin s dlenioadion e inor vnlaes sen cocniod dhoes vplace

12.1.83.2 _Dummy fuse-links for sub-miniature fuse-links

Reqyirements:

a) Defined resistance according to Table 20. The material should be of low temperature

coefficient of resistance.

Dimensions of the-minimum-gauge-in—Fable8 dummy fuse-links according Table 19.
Materials of parts A and B according to-Fable-5 Table 19:

part A: brass or copper, nickel- or tin-plated;

part B: insulating material.

The type of material shall be assigned by the manufacturer.
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Table 19 — Dimensions and materials for dummy fuse-links

according to IEC 60127-3

Dummy fuse-link for b P Materials of part
sub-miniature fuse-links mm mm A B
Standard sheet 1 0,55 _8102 2,54 fé’j;; Brass ® :\zzgfig?g
Standard sheets 3 and 4 0,56 _202 508+£0,1 |Brass® :\Zl]:g?igrl]g

@ Brass with copper content from 58 % to 70 %, surface with 2 ym (minimum) nickel

plating (galvanic).

<¢10

A
Y

A

<10

Dimensjgns)in millin

Y

hetres

Source: Standard sheet 1
of IEC 60127-3:2015

Figure 11 — IEC 60127-3:2015,
Standard sheet 1

IEC

Source: Standard sheets 3 and 4
of IEC 60127-3:2015

Figure 12 — IEC 60127-3:2015,
Standard sheets 3 and 4

IEC
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Dummy No. Nominal power Resistance P

Dummy fuse-link for sub-miniature :;s::;t;::e?lf"::i Current ® £10 %

fuse-links according to = o
Standard sheet 1 Standard sheets P 1 R
3 and 4 W A mQ
B1/1650 1,6 5,0 64
B2/1620 1,6 2,0 400
B2/1650 5,0 64

B2/25502050 252,0 5,0 400 8Q
B2/2010 2,0 10,0 20

()

o
—

flother values are required, these values should be selected from the series R10 of ISO 3.

he resistance of the dummy fuse-link is calculated as follows: R = P//2.

12.144 Measurement of maximum allowable temperatures-on fuse-holders

The locations where the relevant temperatures shall bedneasured are illustrated in Figurg

13.
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bmbient air temperature,surrounding-the equipment outside the enclosure

- } surrounding air temperature, in the enclosure

emperature of accessible part-of fuse-holder surface
emperature of inaccessible part on fuse-holder surface
emperature on the tag-tekminal of panel fuse-holder

emperature on the_pinsterminal of PC-board fuse-holder

Figure 13 — lllustration of temperatures experienced in practice

rmocouple or any other temperature measuring device that does not appreciably affe

resul
way,

shallybe used. Even the mounting method of the thermocouple shall be chosen in s
tkiatthe measuring results shall not be affected. and there shall be no damage to the

t the
ich a
fuse-

holder-surface:

Remarks on the individual measuring points:

Tpq denotes the ambient temperature surrounding the-equipment enclosure. It is measured at
a distance of approximately 100 mm from the enclosure of the test device.

The rated power acceptance is referred to an ambient temperature 74 of 23 °C.

The power acceptance at higher ambient temperatures T,, shall be assigned by the
manufacturer.

Preferred ratings at ambient temperatures T, 4 are given in Table 2. See also Annex E.
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T, denotes the ambient temperature inside the—egquipment enclosure. It is measured at a
distance of approximately 50 mm from the fuse-holder under test.

T, denotes the temperature of accessible parts on the fuse-holder 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 the enclosure (see
3.17).

Tg, denotes the temperature of inaccessible parts on the fuse-holder surface. It is measured
on the insulating parts of the fuse-holder which are located inside the-equipment enclosure.

The Measuring point on the surtace ol the tuse-hotder shall be accessible by means of a test
wire pf 1 mm diameter according to IEC 60529.

Ts1 gnd Tg, shall be measured on the hottest point of the fuse-holder surface area
Therlemperature measuring points-shal should be chosen by performing a(plot test (placipg of
thermocouples in various areas) or by the use of a thermal imaging caméra to determing the
apprpximate location of the hottest point.

Tt4 denotes the temperature on the tag-terminals of panel fuse-holders. It is measured op the
centre point of the tag-terminal surface.

Tt, denotes the temperature on the pin-terminals of PC-board fuse-holders. It is meagured
underneath the PC board on the centre point of the fillet formed by the meniscus of the sglder.
Table 21 — Maximum allowable temperatures

Maximum allowable temperatures
Fuse-holder surface area
b °C

1 Accessible parts? Tq, 85
2 Inaccessible parts®?
2.1 Insulating parts Tg, c
2.2 Terminals:

of fuse-holder for-panel or base mounting:
2.2.1 \ Ty, d

(area around the fitted conductor)
229 of fuse-holder for PC board mounting: T d

““9  (soldered’points on PC board) T2
2  When thefuse-holder is properly assembled, installed and operated as in normal use, e.g. on the front ganel
of-equfpment end-product.

b deeFigure 13.
¢  The maximum allowable temperature of the fuse-holder’s insulating materials corresponds to the relative

temperature index (RTI) or temperature index (Tl) according to IEC 60216-1, which is based on test conditions
of 20 000 h — electrical, without impact — if the insulating material is inaccessible after normal installation of
the fuse-holder in the-eguipment end-product. If there are no relevant IEC values available, as an alternative,

comparable RTI values may be chosen from an equivalent standard.
The RTI value shall be assigned by the manufacturer.

The maximum allowable temperature shall be assigned by the manufacturer, but not above 175 °C.
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12.1.5 Correlation between ambient air temperature 75, and the power acceptance of
a fuse-holder

The rated power acceptance of a fuse-holder is determined at an ambient temperature 7, of
23 °C (see 3.3).

The power acceptance at higher ambient temperatures T, shall be assigned by the
manufacturer. See also Annex E.

12.1.6 Temperature measuring point for ambient air temperature T,

The measuring point for measuring the ambient air temperatures T4 shall be located eutside
the enclosure in Figure 10.

12.17 Test method

The fuse-holder shall be mounted according to 12.1.2.

The dummy fuse-link corresponding to the fuse-holder to be tested shall be chosen [from
Tablg 19 or Table 20 and inserted in the holder.

NoTEl+—For example, for a fuse-holder designed for fuse-links 5’ mm x 20 mm and a rated power
acceptance of 4 W at a rated current of 6,3 A, the dummy fuse-link No. A1/4063 wlith a
resisfance of 101 mQ £ 10 % should be used.

The lated power acceptance test shall be carried out at an ambient temperature of not less|than
23 °¢ and the result is corrected to a reference temperature of 7,4 = 23 °C.

A tedt current equal to the rated current, a\c. or d.c., shall be passed through the fuse-hglder.
It is permissible for the test voltage to hesless than the rated voltage of the fuse-holder.

Based on the dummy fuse-link resistance, the test current of the fuse-holder is adjusted within
a tolg¢rance of .3% of the rated(current to give the nominal power dissipation P of the insprted

dummy fuse-link.

NOTE}2 For the above example the tolerances of the 101 mQ dummy fuse-link are:
R_. =190,9 mQ, adjusted_current: 6,63 A;

R 4 111 mQ, adjusted current: 6,00 A.

The {est shall'be continued until temperature stability has been reached.

Temperature stability shall be considered to have been reached when three (3) succepsive
readings, at least 10 min apart, indicate no further temperature rise.

After temperature stability has been reached, the endurance test, according to Clause 13, shall
be carried out with the same fuse-holder.

To obtain power acceptance values at higher ambient temperatures Ty, tests shall be carried

out at these higher temperatures following the test described above. The results can then be
represented by means of a derating curve similar to the example shown in Figure 14.

Because of the maximum allowable temperature Tg4,ax = 85 °C for accessible parts, the
derating curve should intersect the x-axis at the point 754 = 85 °C.
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NOTE}—Attention is drawn to the fact that this figure is an example of a derating curve. The relevant derating
for any individual fuse-holder is assigned by the manufacture

12.2| Resistance to abnormal heat and fire
12.2]1 Needle-flame test

Insulption materials of fuse-holders which might be exposed to thermal stress due to elé
effects and the deterioration of which might impair the safety of the-equipment end-product
not be unduly affected bysheat and by fire generated within the fuse-holder.

Compliance is checkéd by subjecting the fuse-holder to the needle-flame test accordi
IEC 60695-11-5:28042016, with the following modifications:

Clause 9: Test procedure

% = P (23 °C) £ rated power acceptance
a, 4 e ==
[0
[$]
C
g
[oX
[0]
Q
[S]
©
g 3 P (40°C)
[e]
o
Z
1
0 - 2
0 20 40 60 80 L 100

A A
85 = Ts1max = Tatmax

Ambiant air'temperature 7, (°C) P

Figure 14 — Example of a derating curve

Clause 7iSeverities Flame application times
The duration of application of the test flame is (10 £ 1) s.

curve

bctric
shall

hg to

The fuse-holder shall be positioned as in normal use and, at the beginning of the test, the
flame is applied so that the tip of the flame is in contact with the surface of the fuse-holder.

During the test, the burner shall not be moved.
Clause 11: Evaluation of test results
Add the following:

There shall be no ignition of the tissue paper or scorching of the white pine board, a slight

discoloration, if any, of the white pine board being neglected.
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12.2.2 Glow-wire ignition test

This is not applicable for fuse-holders which represent small parts according to IEC 60695-2-11.

For fuse-holders made of plastic material or of material containing organic substances the
following minimum requirements apply.

Glow-wire ignition temperature (GWIT) = 775 °C

Glow-wire flammability index (GWFI) = 850 °C

For GWFI and GWIT, reference should be made to IEC 60695-2-12 and IEC 60695
respgctively. For the glow wire test, it is necessary to use material plates with the dimen
accofding to 4.2 of IEC 60695-2-12:204062021 or IEC 60695-2-13:2021.

2-13
sions

pccur

The
y for

NOTE| For materials such as glass and ceramic whose GWIT and GWFI are higher than |7,75 °C and 8
respeg¢tively the glow-wire tests do not apply.

13 Endurance

13.1| General

Fusetholders shall be sufficiently resistant to heat and to mechanical stresses which may
in nofmal use.

Compliance is checked by the following test.

13.2| Endurance test

The {use-holder shall be subjected to the«tated power acceptance test according to 12.1
test fogether with measurements of temperature and voltage drop shall go on continuous
a petjiod of 500 h.

13.3| Requirements

After[the test the fuse-holdershall be in a satisfactory condition. It shall not have suffered any

deforimation that would impair its correct operation. The requirements according to the follg

subclauses shall be fulfilled:
10.113 Insulating resistance.
10.14 Dietectric strength.

11.3

Compatibility between fuse-holder and fuse-link. For this test, the requiremer
the second paragraph of 10.2.2.3 shall be replaced by the following: “The ave

wing

ts in
rage

of the values of the contact resistance shall not exceed 10 mQ. The value o

any

individual measurement shall not exceed 15 mQ.”

The maximum allowable temperatures according to Table 21 shall not be exceeded.
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14 Additional requirements

14.1 Resistance to rusting

Ferrous parts shall be adequately protected against rusting. Compliance is checked by the
following test.

All grease is removed from the parts to be tested by immersion in trichloroethane or an
equivalent degreasing agent, for 10 min. The parts are then immersed for 10 min in a 10 %
solution of ammonium chloride in water at a temperature of (20 + 5) °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in\g box
contgining air saturated with moisture at a temperature of (20 =+ 5) °C.
After[the parts have been dried for 10 min in a heating cabinet at a temperature-0f (100 £ §) °C,

their [surface shall show no signs of rust.
Tracgs of rust on sharp edges and any yellowish film removable by rubhing are ignored.

For simall springs and for inaccessible parts exposed to abrasion, adayer of grease may provide
suffigient protection against rusting. Such parts are subjected,to_the test only if there is doubt
abouf the effectiveness of the grease film, and the test is thenimade without previous removal
of the grease.

14.2| Resistance to cleaning solvents

This test shall be applied to fuse-holders designed,for PC board mounting.

The ¢leaning solvent to be used shall be propan-2-ol (isopropyl alcohol) or any similar solvent,
except for solvent containing freon.

Compliance is checked by the test according to IEC 60068-2-45, with the following conditjons:

|
[

blvent temperature: (23 +£:5),°C;
— dpration of immersion: (5 0,5) min;

|
o]

bnditioning: Method-2'(without rubbing);

|
-

gcovery time: not less than 1 h;

— fiphal measurement:

visual(ihspection and

diglectric strength test according to Table 9.
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Annex A
(normative)

Test PC board for fuse-holders of rated currents up to-10 25 A

Figure A.1 shows an example of a test board. The number and alignment of the holes for the
solder terminal of the fuse-holder may be chosen to suit the relevant fuse-holder. The
dimensions of the copper layer (nominal width A, nominal thickness) and the overall dimensions

(approximately 100 mm x 33 mm) shall be met.—Table-Adgiveshrominal-width-and-nominal
thickness of copper layer for test board-
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Copper layer 1,3 o 20
I
P
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4 1 § | \\j ‘
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©
5 nxe
50
= =
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L
IEC
Dimensions in millimetres
Copper layer P o
\ ®B _ ‘ ~ 20 _
[s2)
! I
I
o [ (D3
- 1 I ™
| _/ ¥
['s)
3 °
11
A5 C, nxe_ L
R L 50 ~
L 100 |
IEC
OB — midimOm 1,3 mm or in accordance to manufacturer declaration

P/O —Connection for voltage drop measurement:
e— 2,54 mm
n—1to6

Figure A.1 — Example of a test board

Base material:

— glass-fibre reinforced epoxy, temperature strength 2150 °C;
— nominal thickness shall be 1,6 mm;
— copper layer:
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Table A.1 — Copper layer for test board

Rated current of fuse- Copper layer
holder Nominal width A Nominal thickness
mm mm
<6,3 A 2,5 0,035
6,3Ato<10 A 5,0 0,070
>10 Ato<16 A 10,0 0,105
>16 Ato <25 A 15.0 0.140

r layouts of the pc-board are acceptable, as long as the length, width and thickness d
br layer inside the requested values.

f the
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Annex B
(normative)

Type tests, test sequences and number of samples

group Ao~
1+to-15 Marking 6
{16-samples}
14 5 . . . 9
12 L e e 10
+ +3 |+te3 Insulation resistance, dielectric strength, impulse withstand LRSS
{3-samples} volage
14 Mechanical strength-of the fuse-holder fastening-on-panels 125
24+ Ceptmelio e 1P
22 Compatibility-betweenfuse-holder-and-fuse-link 122
2 23 teg B e I T e
(3-samples) fuse-carrier
24 Impacttest 124
25 Terminals-of fuse-bases R
3 34 |9 Rated power-acceptance-testincluding-endurance test -
{3-samples} +4
4 4.1 [10to12 Resistance-to-abnormal-heat-and fire 13.p
{3-samples}
54 Foolehmeseodbentien 12.f
5 52 [43to15 e -
{3-samples}
53 Soesteslonains sales e e

Table B.1 gives type tests, test sequences and number of samples. Twelve (12) spare samples
shall be available.
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Table B.1 — Type tests, test sequences and number of samples

Test Clause
Number of or Acceptance
les Parameters Sub- criteria
group | no. samp
clause
1to0 15 . All samples shall comply
(15 samples) Marking 6 with the standard
1.1 Protection against electric shock 8
1.2 Clearance, creepage distances 9
1 1to3 Insulation resistance dielectric strength All samples shall comply
o (s samples)  [jmpyise withstand voltage 1ot with the standaid
Mechanical strength of the fuse-holder
1.4 ) 11.6
fastening on panels
2.1 Contact resistance 10.2
29 Compatlbl_llty between fuse-holder 1.3
and fuse-link
2 4106 Mechanical strength of the connection a
2.3 (3 samples) ; 114
between fuse-base and fuse-carrier
2.4 Impact test 1.5
2.5 Terminals of fuse-bases 11.7
3 1 Rated power acceptance test including 12.1
' endurance test 13
3.2 7109 Measurement of insulation resisfance 10.1.3
3 a
3.3 | (3samples) | pigjectric strength test 10.1.4
3.4 Compatibility between fuse-holder and fuse- 1.3
' link with requirements-attording to 13.3 '
4 4.1 10to 12 Resistance to abdormal heat and fire 12.2 a
(3 samples)
5.1 Resistance_tovibration 11.8
13 to 15 . .
5 5.2 Resistance to rusting 14.1 a
(3 samples)
5.3 Resistance to cleaning solvents 14.2
2 Iflone instance of non-comptiance occurs, then the test shall be repeated on this parameter using the or|ginal
sgmple size. Providing thatno further instances of non-compliance occur, the fuse-holder shall be deemled to
cpmply with this standarg®
Ifla total of two or Wdre instances of non-compliance occur, not necessarily for the same parameter of this
gfoup, then thedusetholder is deemed not to comply with this standard.
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CcA

Annex C
(informative)

Insulation coordination4

Overvoltage categories

The concept of overvoltage categories is used for equipment energized directly from the low-
voltage mains.

NOTE

NOTE]
perm3

- E
th

NOTE|

If sud
over

- E
m

NOTE|

c.2

Pollution degree 1

No p

Pollution degree .2

Only
by cd

1 This concept of overvoltage categories is used in IEC 60364-4-44.
quipment of overvoltage category IV is for use at the origin of the installation.

2 Examples of such equipment are electricity meters and primary overcurrent protection-equipment.

quipment of overvoltage category Il is equipment in fixed installations; and for g

3 Examples of such equipment are switches in the fixed installation and eguipment for industrial u
nent connection to the fixed installation.

quipment of overvoltage category Il is energy-consuming €quipment to be supplied
e fixed installation.

4 Examples of such equipment are appliances, portable tools, and other household and similar loads.

h equipment is subjected to special requirements\with regard to reliability and availa
oltage category Ill applies.

quipment of overvoltage category | is equipment for connection to circuits in
easures are taken to limit transient overvoltages to an appropriately low level.

5 Examples are protected electronic circuits.

Degrees of pollution in 'the micro-environment

bllution or only dry,“non-conductive pollution occurs. The pollution has no influence.

ndefsation is to be expected.

here the reliability and the availability of the equipment is subject tosspecial requirenlents.

ases

with

from

bility,

vhich

non-conductive pollution occurs except that occasionally a temporary conductivity cgdused

Pollu

Ion degree o

Conductive pollution occurs or dry non-conductive pollution occurs which becomes conductive

due t

Pollu

o condensation which is to be expected.

tion degree 4

The pollution generates persistent conductivity caused by conductive dust, or by rain or snow.

4 se

e |IEC 60664-1.
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Comparative tracking index CTI

Material groups and their CTI value as follows:

Material group |1 600 < CTI

Material group 11 400 < CTI < 600
Material group llla 175 < CTI < 400
Material group Illb 100 £ CTI < 175

The CTI values above refer to values obtained, in accordance with IEC 60112, on samples
speclfically made for the purpose and tested with solution A.

The

A md

established by the methods of IEC 60112 using solution A, is equal to or greatenthan the

valu

g specified for the group.

proof-tracking index (PTI) is also used to identify the tracking characteristics_of{imaterials.
terial may be included in one of the four groups given above on the basis -that its| PTI,

ower
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D.1

Annex D
(informative)

Additional tests and requirements

General

The tests mentioned in this Annex D are optional. However, if they are carried out, the following

requi

rements shall be met.

It shelll also be indicated in which lot for a type test this test shall be included.

D.2

D.2.1

The
subm
folloy

D.2.2

Acco

D.2.3

D.2.3

(see

D.2.3

Acco

D.2.3

Acco

D.3

Resistance to shock

General

resistance to shock of fuse-holders shall be adequate. Compliance is checke
itting the fuse-holder to the test in accordance with IEC 60068-2-27, test Ea, wit
ving general measuring requirements.

Mounting

rding to 11.8.2.

Measurement and requirements

A Severity (minimum level)
cceleration amplitude: 50 g
ulse duration: 11 ms

4.1 of IEC 60068-2-27:2008, Table 1)

2 Axes of shocks

rding to 11.8.3.2,

.3 Final measurements

rding t0(11:8.3.4.

Verification of the degree of protection of enclosures

d by
h the

If the fuse-holder is qualified equipment with a degree of protection provided by enclosure
according to IEC 60529, as declared by the manufacturer, the verification of the degree of
protection shall be carried out according to IEC 60529.

IEC 60529 gives test conditions for each degree of protection. The conditions appropriate to
the stated degree of protection should be applied, immediately followed by the dielectric

stren

gth test on the fuse holder as specified in 10.1.4.

Preferred degree of protection: Minimum IP 40.
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D.4 Climatic category

D.4.1 General

The climatic category assigned to the fuse-holder by the manufacturer shall be in accordance
with IEC 60068-1, as shown in Table D.1.

Table D.1 — Examples of climatic categories

Temperature Damp heat,
Category limits steady state: Designation 2 of the test according to IEC 60068-2
T number of days
55/1p5/56 -55 +125 56
A (Cold, IEC 60068-2-1)
40/8p/56 -40 +85 56
B (Dry heat, IEC 60068-2-2)
25/79/21 -25 +70 21
C (Damp heat, steady state, IEC 60068¢2~78)
10/5/04 -10 +55 4

a8 The following upper case letters of tests are designated by the introduction of IEC_ 60068-1:49982013.

D.4.2 Test conditions and requirements

The Yerification of the stated climatic category shall be carriedvout under the conditions ip the
relevant IEC 60068-1 and IEC 60068-2.

The {use-holder shall be mounted as specified in 101.7.

Immediately after these tests the parts of insulating material, normally accessible when in use,
shall|be wrapped with metal foil as shown.inFigure 4 and Figure 5. After this treatment the
requirements shall be in accordance with:

10.13 Insulation resistance

1014 Dielectric strength

11.3 Compatibility betweeti fuse-holder and fuse-link. For this test the requirements in the
second paragraph 0f10.2.2.3 shall be replaced by the following: “The average ¢f the
values of the contact resistance shall not exceed 10 mQ. The value of any individual
measurement-shall not exceed 15 mQ.”
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Annex E

(informative normative)

Information for the correct application of the fuse-holder

Manufacturers shall hold available the following minimum information which is necessary for
the correct application of the fuse-holder.

Table E.1 — Information for the correct application of the fuse-holder

} -I ’I fo—cloncec onk
I:atmg_s .
cuselucos
14— |Rated veltage 3:5-+5-+
2 Rated current 34462
e e e e L bl
[Corr s e e
4 IMaximum-allowable-ambient temperature: 3149413143 113{14
4.1 Jfor-accessible parts(7Tp4)
B LR e R
5 P . . . 5419
Category PC1 or PC2or PC3
: ) . . ) 55/9
‘ otesctio rassTo ‘9 © est_ carequipme t oF |sll t ©
shock according to IEC 61140
7 {Overvoltage category and degree of pollution
: - . L CTiofi ) . 315/586
: According
Ratings, N
A to clauses and
characteristics |
subclausep
1 Rated voltage 3.5 /Table P
2 Rated curresrt 3.4/ Tablep
3 Rated_pewer acceptance at ambient temperature 7,, of 23 °C 3.3/ Table 2 /[12.1
4 Maximum allowable ambient temperature: 318/12.1.3/1p.1.4
4.1 for accessible parts (7,,)
4.2 for inaccessible parts (7,,)
5 Protection against electric shock Category PC1 or PC2 or PC3 Table 2/ 8
6 Protection class | or Il of electrical equipment for which the
fuse-holder is suitable, regarding protection against electric Table 2/ 8
shock according to IEC 61140
7 Overvoltage category and degree of pollution 3.8/3.10/ Table 2
8 Comparative tracking index CTI of insulation materials 3.15/ Table 2
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -

Part 6: Fuse-holders for miniature fuse-links

FOREWORD

2023

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’intern
cofoperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4g
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
preéparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

formal decisions or agreements of IEC on technical matters express, as neatly as possible, an interng
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible forsthe<way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationalk,Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Allfusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical committees and’IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

Atiention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the corcect application of this publication.

IEC draws attention( to the possibility that the implementation of this document may involve the use
pafent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent rig
respect thereof~As of the date of publication of this document, IEC had not received notice of (a) patent(s),
m3ay be required to implement this document. However, implementers are cautioned that this may not rep
the latest information, which may be obtained from the patent database available at https://patents.iec.c
shpll not-be“held responsible for identifying any or all such patent rights.
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committee 32: Fuses. [t is an International Standard.

This third edition cancels and replaces the second edition published in 2014. This edition
constitutes a technical revision.

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

a

O

o Q

O
NN BN N

enhanced maximum rated current from 16 A to 25 A in Clause 1;

adding of IEC 60127-4 and IEC 60127-7 in Clause 1;

modification of marking position in Clause 6;

modification of rated voltage, rated current and rated power acceptance in Table 2;
modification of Table 5, Table 6, Table 7, Table 9, Table 16 and Table A.1.
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The text of this International Standard is based on the following documents:

Draft Report on voting

32C/620/FDIS 32C/623/RVD

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

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

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and develepgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available
at wyw.iec.ch/members_experts/refdocs. The main document types developedrby IEC are
descfibed in greater detail at www.iec.ch/standardsdev/publications.

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 ¢gommittee has decided that the contents of this document wilkfemain unchanged untjl the
stability date indicated on the IEC website under webstore.ie€.ch in the data related tp the
speclfic document. At this date, the document will be

—

¢confirmed,
e withdrawn, or

e revised.
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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 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.

To this day, the IEC 60127 series, is thus subdivided as follows:

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

IEC 60127-2, Miniature fuses — Part 2: Cartridge fuse-links

IEC $0127-3, Miniature fuses Part 3: Sub-miniature fuse-links

IEC 60127-4, Miniature fuses — Part 4: Universal modular fusezlinks (UMF) — Through-holé and
surface mount types

IEC 60127-5, Miniature fuses — Part 5: Guidelines for quality assessment of miniature fusetlinks
IEC 60127-6, Miniature fuses — Part 6: Fuse-holdéfs for miniature fuse-links

IEC 60127-7, Miniature fuses — Part 7: Miniature fuse-links for special applications
IEC 60127-8, Miniature fuses — Part 8\Fuse resistors with particular overcurrent protectign
IEC 60127-10, Miniature fuses =\Rart 10:User guide for miniature fuses

This part of IEC 60127 coversrequirements, test equipment and test methods for fuse-holders.
It is|a self-standing document, which refers back to IEC 60127-1 with regard to certain
definjtions and the atmospheric conditions for test. It also makes reference to other parts ¢f the
IEC 60127 series 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

Scope

This part of IEC 60127 is applicable to fuse-holders for miniature cartridge fuse-links according

to IE|C 60127-2, sub-miniature fuse-links according to IEC 60127-3, universal modular

fuse-

links|to IEC 60127-4 and miniature fuse-links for special applications to IEC 60127-7 fdr the

protdction of electric appliances, electronic equipment and component parts thereof, nor
intended for use indoors.

NOT

under|consideration.

mally

E| Requirements for fuse-holders for miniature fuse-links complying with IEC 60127-4* and IEC 60127}7 are

It dops not apply to fuse holders for fuses completely covered by 'the subsequent pafts of

IEC

This document applies to fuse-holders with:

— a|maximum rated current of 25 A and
— a|maximum rated voltage of 1 500 V DC or 1 000-. AC; and
— fqr use up to 2 000 m above sea-level, unless otherwise specified.

The
of e

betwgen fuse-holders and fuse-links.

2

The

constitutes requirements_of this document. For dated references, only the edition cited ap

For

amendments) applies!

IEC

controlgear gnd-fuses

IEC

componhénts for electronic equipment

IEC

0269-1.

l@ctrical, mechanical, thermal and climatic properties of fuse-holders and the compat

Normative references

flollowing documents ar€g referred to in the text in such a way that some or all of their co

undated referencesy* the latest edition of the referenced document (including

%0050-441;) International Electrotechnical Vocabulary (IEV) — Part 441: Switch

iject of this document is to establish uniferm requirements for safety and the assessment

bility

ntent
blies.
any

gear,

0050581, International Electrotechnical Vocabulary (IEV) — Part 581: Electromechgnical

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

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

IEC 60068-2-20:2021, Environmental testing — Part 2-20: Tests — Tests Ta and Thb: Test
methods for solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21, 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
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IEC 60068-2-45, Basic environmental testing procedures — Part 2-45: Tests — Test XA and
guidance: Immersion in cleaning solvents

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

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

IEC 60127-11:2006, Miniature fuses — Part 1: Definitions for miniature fuses and general

requi

IEC
IEC

IEC 60127-2, Miniature fuses — Part 2: Cartridge fuse-links

IEC $0127-3:2015, Miniature fuses — Part 3: Sub-miniature fuse-links

rements for miniature fuse-links

0427 4-20008/AMND4:-2041
AL~ B ary =3 v

A\"AS/E YA AL = an By ~pv oy my |

0127-1:2006/AMD2:2015

IEC

procédures and evaluation of test results

IEC

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage supply syste

Part

IEC $0695-4:2012, Fire hazard testing — Part\4: Terminology concerning fire test

elect|

IEC $0695-2-12:2021, Fire hazard testingw~ Part 2-12: Glowing/hot-wire based test meth(

Glow

IEC $0695-2-13:2021, Fire hazard testing — Part 2-13: Glowing/hot-wire based test meth

Glow

IEC $0695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test me

_Ap

IEC
screy

requ

0216-1, Electrical insulating materials — Thermal endurance properties — Part 1. A{

0529:1989, Degrees of protection provided by enclosure$ (1P Code)

1: Principles, requirements and tests

rotechnical products

-wire flammability index (GWFI) test method for materials

-wire ignition temperature (GWIT) test method for materials

baratus, confirmatery test arrangement and guidance

50999-1, Cennecting devices — Electrical copper conductors — Safety requiremen

V-type an@/screwless-type clamping units — Part 1: General requirements and part
rements-for clamping units for conductors from 0,2 mm? up to 35 mm? (included)

IEC

1210, Connecting devices — Flat quick-connect terminations for electrical cd

yeing

ms —

s for

hds —

hds —

bthod

s for
cular

pper

conductors=Safety requirernernts

1 A consolidated version of this publication exists, comprising IEC 60127-1:2006, IEC 60127-1:2006/AMD 1:2011

an

d IEC 60127-1:2006/AMD 2:2015.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-441,
IEC 60050-581, IEC 60127-1 and the following apply.

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

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

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1
fusetholder
combination of a fuse-base with its fuse-carrier

Note { to entry: In some fuse-holder constructions where the fuse-base and the fuse-carrier ate-not separatg parts
the fuse-holder may consist of only the fuse-base and no fuse-carrier.

3.1.1
fuseibase
fuseqmount
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
fuseicarrier
mov4gble part of a fuse designed to carry a fuse-link

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

3.1.3
unexXposed fuse-holder
fusedholder with enclosed contacts

3.1.
expdsed fuse-holder
fuse-holder with exposed contacts

EXAMPLE Clips.

3.2

ratin
characteristic values that together define the working conditions upon which the tests are based
and forwhich the fuse-holder is designed

EXAMPLE Examples of rated values usually stated for fuse-holders are:
- voltage (Uy);

= current (I);

- power acceptance.

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.


http://www.iso.org/obp
https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

3.4

-12 - IEC 60127-6:2023 © IEC

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

3.6

2023

insulation coordination
mutupl correlation of insulation characteristics of electrical equipment taking into accoun

expe
[SOU

3.7
impu
highe
breal

[sou

3.8
over
nume

Note 1

[SOU
Il an

3.9

polly
<of 4
gase

[sou

3.10
polly
nume

cted micro-environment and other influencing stresses

RCE: |IEC 60664-1:2020, 3.1.3, modified — Note 1 to entry has been removed.]

Ise withstand voltage
st peak value of impulse voltage of specified form and polarity which does not ¢
down of insulation under specified conditions

RCE: IEC 60664-1:2020, 3.1.15]

voltage category
ral defining a transient overvoltage condition

to entry: Specified categories, see Clause G:1.

RCE: IEC 60664-1:2020, 3.1.20,.madified — Note 1 to entry “Overvoltage categorieg
d IV are used, see 4.3.2” has been'entirely reworded.”]

tion
n electrical system>.any condition of foreign matter, solid, liquid, or gaseous (io
5), that can affect dielectric strength or surface resistivity

RCE: IEC 60664-1:2020, 3.1.24]

tion_degree
ral ebaracterizing the expected pollution of the micro-environment

t the

ause

hized

Note 1 to entry: see Clause C.2.

[SOURCE: IEC 60664-1:2020, 3.1.25, modified — Note 1 to entry has been added].

3.11

micro-environment
<of an electrical system> ambient conditions which immediately influences the dimensioning of
the clearance and creepage distances

[SOURCE: IEC 60664-1:2020, 3.1.23]
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3.12

clearance
shortest distance in air between two conductive parts

[SOURCE: IEC 60664-1:2020, 3.1.4]

3.13

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

[SOU

3.14

solid

solid
cond

RCE. IEC 60050 1:1-')nn1, 154115 Rn]

insulation
insulating material or a combination of solid insulating material, placed between
Lctive parts or between a conductive part and a body part

two

cking

re the
falling
B.

1.]

utral

tions
has

[SOURCE: IEC 60664-1:2020, 3.1.6]

3.15

comparative tracking index

CTI

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

Note { to entry: The test for comparative tracking index in aecordance with IEC 60112 is designed to compg
performance of various insulating materials under test conditiohs, namely drops of an aqueous contaminant
on a horizontal surface leading to electrolytic conduction material groups and their CTI values, see Clause C.
[SOURCE: IEC 60050-212:2010, 212-11-59;.modified — The Note to entry has been adde
3.16

live part

condpctor or conductive part intended to be energized in normal operation, including a ne
condpctor, but by convention,snoet a PEN conductor or PEM conductor or PEL conductor
Note 1 to entry: This conceptidoés not necessarily imply a risk of electric shock.

[SOURCE: IEC 60050-826:2022, 826-12-08, modified — The domain “<in electrical installa
and ¢quipment> has been deleted, the definition has been reworded and the note to entr
been|added.]

3.17

fuse

desig

3.18

maximum allowable ambient temperature

highest air temperature, in the immediate vicinity, 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, 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
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3.20

insulation

part of an electrotechnical product which separates the conducting parts at different electric
potentials during operation or insulates such parts from the surroundings

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

[SOURCE: IEC 60050-212:2010, 212-11-07, modified — The term “electric insulation” has been
replaced by “insulation”.]

3.20.1

funcfional insuration
insulgtion between conductive parts which is necessary only for the proper functioning-af the
equipment

[SOURCE: IEC 60664-1:2020, 3.1.29]

3.202
basi¢ insulation
insul@tion of hazardous-live-parts which provides basic protection

Note { to entry: The concept does not apply to insulation used exclusivelyforfunctional purposes.
[SOURCE: IEC 60050-826:2022, 826-12-14, modified — In-the definition, the term “insulation”
has heen replaced by “insulation of hazardous-live-parts”.]

3.203
supgdlementary insulation
independent insulation applied in addition to basic insulation for fault protection

[SOYRCE: IEC 60050-826:2022, 826-12:15]

3.204
double insulation
insulftion comprising both basic-insulation and supplementary insulation

[SOURCE: IEC 60050-826:2022, 826-12-16]

3.20)5

reinflorced insulation
insulation of hazardous-live-parts which provides a degree of protection against electric ghock
equivalent tordouble insulation

Note | to‘entry: Reinforced insulation can comprise several layers which cannot be tested singly as basic ins{lation
or Suppicnlvlltaly frsutatiomn:

[SOURCE: IEC 60050-826:2022, 826-12-17, modified — In the definition, the term “insulation”
has been replaced by “insulation of hazardous-live-parts”.]

3.21

inaccessible part

inaccessible surface

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

3.23
gaug

of equipment

e

test fuse-link without a melting element

4

Fusetholders shall be so designed and constructed that in normal use, installed ‘accordi

the
surrg

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

Addif
decls

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

eneral requirements

anufacturer’s instructions, their performance is reliable and without danger ito the us
undings.

ional tests and requirements may be added in accordance with the manufacty
ration, as shown in Annex D.

Table 1 — Features of unexposed ‘or exposed fuse-holders

ng to
er or

rer's

Nq.

description

Types of mounting:
— Panel and base mounting
— Printed circuit board mounting

Methods of fastening:
— Methods of fastening on panel:
* Fixing nut fastening\(threaded nut)
* Snap-in fastening:
a) Fuse-base'with an integral spring system

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

j an

— Methods of fastening on printed circuit (PC) board:
*( ‘Solder fastening
* Plug-in fastening

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

— Screw insertion
— Bayonet insertion
— Plug-in insertion

Types of terminals:

— Screw terminals

— Solder terminals

— Quick connect terminals

— Other solderless terminals:
* crimp terminals

* wire wrap terminals
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No. description

5 Protection against electric shock
— Fuse-holder without integral protection against electric shock
— Fuse-holder with integral protection against electric shock

— 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.

5 Ppreferred rati | classifications for fuse-hold

Tabl¢ 2 gives the values for preferred ratings and classifications.

Table 2 — Values for preferred ratings and classifications

Ratings and classifications For fuse-links according to
for fuse-holders
IEC 60127-2 IEC 60127-3
Rated voltage 250 V and 5004 125V and 250 V
Rpted current 6,3A/10A /126 A/ 6,3A/10A
16 A/ 20A1,25 A
Rpted power acceptance at an ambient temperature 7, | 1,6 W/ 2:5W /3,2 W/ 1,6 W/20W
o] 23 °C 4 WIS W/6W/8W

Category PC1
Category PC2
Category PC3

Flse-holder electric shock protection categories

B

Fotection against electric shock referring to equipment, Class l or Il
Ccording to IEC 61140

[V

risulation coordination according to IEC 60664:1:

a) Overvoltage category Il or
b} Pollution degree 20r3
c] Comparative tracking index CT! CTl 2150

In reference to ratings-(voltage, current, power acceptance), if other values are required, 1hese
valugs should be selected from the R10 series according to ISO 3. For classifications (Insullation
coordination according to IEC 60664-1 in Table 2), other values may be specified.

Complete information on ratings and classifications is given by the manufacturer accordipg to
Anngx E.

6 arking

6.1 Fuse-holders shall be marked with:

— name or trade mark of the manufacturer

— catalogue or type reference.

The manufacturer shall provide the below markings on the smallest packaging label and may
additionally mark them on the fuse-holder.

— rated voltage in volts,

— power acceptance in watts

— rated current in amperes
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For panel-mount fuse-holders, these markings shall not be placed on the front of the fuse-holder.
This is to prevent installation of a replacement fuse-link with the wrong rating.

Examples of Marking: 250 V 4 W/6,3 A or 250 V 4 W 6,3A.

The marking shall be indelible and easily legible.

6.2

spirit

Compliance is checked by inspection and by rubbing the marking by hand for 15 s with
a piece of cloth soaked in water and again for 15 s with a piece of cloth soaked in petroleum

For

maxi
dry-p
NOTE|
7 (

7.1

Tests

The fest sequences and number of samples to test is stated in Annex B.

7.2

Unle
acco

7.3

Unle
cond

7.4

For dlternating current;-the test voltage shall be of substantially sinusoidal form with a frequ

betw

7.5

7.5.1

petroleum spirit the use of an aliphatic solvent hexane, with an aromatics conige
mum 0,1 % volume, a kauri-butanol value of 29, initial boiling point approximately 6
oint approximately 69 °C and specific gravity of approximately 0,68.

In the case of colour coding, the test for indelibility need not be applied.
beneral notes on tests

Nature of tests

according to this standard are type tests.

Standard atmospheric conditions for measurement and tests

5s otherwise specified, all tests shall bé/carried out under the atmospheric cond
rding to 7.1 of IEC 60127-1:2006.

Preconditioning of test samples

5s otherwise specified, the itest samples shall be maintained at standard atmosp
tions for not less than 4 h.before measurements are performed.

Nature of supply

ben 45 Hz and 62 Hz.

Gauges for tests

Gauges according to IEC 60127-2

nt of
5 °C,

tions

heric

ency

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 ym of nickel plating
plus 4,5 ym of gold plating.

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

The gauges shall have a homogeneous composition, except for gauge numbers 3 and 6.
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Dimensions in millimetres

— —
— B T—
Ra 0,8
e A 1
i
~ N
- - - - - Q Q
[N [N
- —+
~ y, !
2
&
Tube
Cap Cap

IEC

NOTE| The symbol for roughness, N6, is in accordance with ISO 13022.

Figure 1 — Outline of gauges and dummy fuse-links according to IEC 60127-2
Tablg 3 gives the dimensions and materials for gauges according to IEC 60127-2.

Table 3 — Dimensions and materials for gauges according to IEC 60127-2

Type of cartridge Materials ofl part
Weight
Fl_xse- Gauge size L b1 b2 B Approximately Cap Thbe
link No.
mn mm mm mm mm g
0 0,01 0,1
1 max. |20,54 g0 | 53 ¢ 4,201 57 - Steel 2
. +0,04 0 40,1
5 x 0 2 min. | 19,46-", 50 g0 | 42%0.1 5 2,5 Brass®

0 0l Brass | Glgss or
3 - 20,54 004 | 53 4,2 6,2 - end | cefamic
caps ? tibe

0 0,01 0,1
4 max. |32,64 _( 4 | 6,45 +0’ 55+0,1 6 +0’ - Steel 2
. +0,04 0 40,1
6,3 x[32 5 min. 130,96 6,25 _( g1 55%0,1 6 6 BrassP
0 +0.01 +01 Brass | Glgss or
© - 32,64 _9 04 | 6,45 9.9 8,3 ¢ = end | ceramic
| caps ? tube

2 Hardened.

b Copper content from 58 % to 70 %.

2 This document has been revised by 1ISO 21920-1:2021.
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7.5.2

Gauges according to IEC 60127-3

For tests that require gauges (Figure 2 and Figure 3), the appropriate gauges mentioned in
Table 4 shall be used.

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

The gauges shall have a homogeneous composition, except for gauge numbers 3 and 6.

Dimensions in millin

netres

<10

b IEC

Figure 2 — Outline of gauges and dummy fuse-links
according.to TEC 60127-3:2015, standard sheet 1

Dimensions in millimetres

~ <10 _
s Y l
B\ °
['e)
(=)
Al
; |
A L T !
\ Ll
o
! ! Tl
‘ ©
1
(ZiD__ [
I — IEC

Figure 3 — Outline of gauges and dummy fuse-links
according to IEC 60127-3:2015, standard sheets 3 and 4
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Table 4 — Dimensions and materials for gauges according to IEC 60127-3

Type of D P Materials of part
Sub-mln!ature Gauge Size mm mm A B
fuse-link No.
Standard sheet 1 0
1 max. 0,70 _g o2 Steel @
_ 0 +0,17 b
2 min. 0,55 _y 2 2,54 _g 09 Brass
3 0 a b Insulating
) = U, 70U ~0,02 prdss materigl
Stanfard sheets 3 0
and 4 4 max. 0,63 _g 02 Steel 2
. 0 b
5 min. 0,56 _y g 5,08+0,1 Brass
0 Insulating
6 - 0,60 .02 Brass materigl

2@ Hardened.

b dopper content from 58 % to 70 %.

8 PRrotection against electric shock

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

Fusetholders of category PC1 are only suitable for applications where corresponding addifional
means are provided to protect against electric shock.

8.2 | Category PC2: Fuse-holders.with integral protection against electric shock
8.2.1 The fuse-holder shall.be‘so designed that:

— liye parts are not accessible when the fuse-holder is properly assembled and correctly
installed on the frant\panel of equipment with fuse-carrier and gauge numbers 3|or 6
apcording to Table 3'or Table 4 inserted into the fuse-base;

— liye 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.

8.2.2 Comwpliance is checked by using the standard test finger specified in IEC 60529, This
test fijngeris applied without appreciable force in every possible position. Where the fuse-hplder
has g fuse-carrier, gauge numbers 3 or 6 according to Table 3 or Table 4 shall be placed in the
fused or durinetestina—H—is ) dod—tha ) Y it

approximately 40 V is used for the indication of contact with the relevant part.

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

The requirements for this category are the same as those for 8.2 (Category PC2) with the
exception that the testing is carried out with a rigid test wire of 1 mm diameter according to
IEC 60529:1989, Table VI, instead of the standard test finger.
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9 Clearances and creepage distances

9.1 General

Clearances and creepage distances shall be checked for a fuse-holder properly assembled and
installed as in normal use, and fitted with gauge numbers 3 or 6 according to Table 3 or Table 4.

Compliance is checked by measurement.

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

9.21 Table 5 shows the types of insulation between different live parts and accessible garts.

Table 5 — Types of insulation between different live parts and accessible parts

Type of insulation

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

ive parts of different potential X

T
— -

ive parts and a metal mounting-plate or
ny other metal parts which may be in
ontact with the mounting-plate e.g. base-
xing devices.

oo~ —

Thickness of the mounting-plate according to
10.11

+ fuse-holders according to 9.2.2 X (X)?
+ fuse-holders according to 9.2.3 X X

c) Uive parts and all parts which may be
tpuched with the test finger (accessible

parts)
1 fuse-holders according to 9.2.2 X (X)?2
+ fuse-holders according to 9.2.3 X X
a8 dupplementary insulation is only applied in addition to basic insulation, whereas basic insulation can be applied

=

ithout supplementary insulation.

9.2.2 Fuse-holders~intended for class | equipment shall have at least basic insulation
betwgen 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 beased.

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

9.3 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 10.1.5, where this test is
required.

Clearances equal to those specified in Table 7 or Table 8 shall be deemed to comply with this
requirement. In this case the impulse withstand voltage test according to 10.1.5 is not required.

Clearances may be smaller than the values specified in Table 7 and Table 8 but not smaller
than the values determined for the homogeneous field conditions according to Table F.2 of
IEC 60664-1:2020. 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 10.1.5.
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Clearances smaller than the values determined for the homogeneous field conditions according
to Table F.2 of IEC 60664-1:2020 shall be deemed not to comply with this requirement.

Table 6 — Required impulse withstand voltage for clearances

Rated voltage Required imptflse witr:stand voltage
U1,2/50 1
\Y kV
Overvoltage category Functional, basic or Reinforced or double

M m supplementary insulation insulation
<50 - 0,5 0,8
> 50 to < 100 - 0,8 1,5
1 100 to < 150 - 1,5 2,5
1 150 to < 300 <150 2,5 4,0
1 300 to < 600 > 150 to < 300 4,0 6,0
- > 300 to < 600 6,0 8,0
- > 600 to < 1 000 8,0 1,2

" According to IEC 60060-1. (71,2/50 defines the impulse wave shape: 1{2 us rise time and 50 ps half-yalue
decay time.

Therg is increasing use of equipment operating at voltages below 125 V. In order to conform
with JEC 60664-1, fuse holders specifically designed for these lower voltages shall mest the
presgriptions in this table.

Atterftion is drawn to the fact that appliance specifications might contain requirements addifional
to or|deviating from those specified in Table 5, Table 6, Table 7 and Table 8.

Tablg 7 and Table 8 show minimum, clearances in air with regard to the rated voltagd, the
overyoltage category and the specified degree of pollution.

NOTE| Minimum clearances in aifinimillimetres up to 2 000 m above sea-level for inhomogeneous field condlitions
corregponding to IEC 60664-1;2020, Table F.2.

Table 7 — Minimum clearances in air under overvoltage category Il |

Rated voltage Clearances in air
\% mm
Functional; basic or Reinforced or double Pollution degree
supplementary X lati

insulation insufation 2 3
<50 - 0,2 0,8
>50to <100 <50 0,2 0,8
> 100 to < 150 > 50 to < 100 0,5 0,8
> 150 to < 300 > 100 to < 150 1,5 1,5
> 300 to < 600 > 150 to < 300 3,0 3,0
- > 300 to < 600 5,5 5,5
- > 600 to <1 000 8,0 8,0
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Table 8 — Minimum clearances in air under overvoltage category Il

Rated voltage Clearances in air
\% mm
Functional, basic or Reinforced or double Pollution degree
supplementary X lati
H L insulation 2 3
insulation
<150 - 1,5 1,5
> 150 to < 300 <150 3,0 3,0
366-to—<666 +56-to—=<-366 6-5 6-5
- > 300 to < 600 8,0 8,0
- > 600 to < 1 000 11 11

9.4

9.4.1
shall

4

q

|
-

p
- s
c
9.4.2
requi

9.4.3
spec

9.4,
cree

Creepage distances

Creepage distances for basic or supplementary insulation, based on the rated vo
be selected from Table 9. The following influencing factors shallybe taken into accod
ted voltage;
bllution degree;
nape of insulating surface;
bmparative tracking index (CTI).

Measurement of creepage distances and clearances, shape of insulating sur
rements according to 6.2 of IEC 60664-1:2020.

Creepage distances for reinforcéd or double insulation: shall be twice the valy
fied in Table 9.

A creepage distance cannot be less than the associated clearance so that the shq
age distance possible issegqual to the required clearance.

Table 9 — Minimum-creepage distances in millimetres for a microenvironment-

Itage
nt:

face:

€ as

rtest

dependent on rated\voltage, pollution degree, insulating material, corresponding|to
IEC 60664-1:2020, Table F.5
Creepage distances
mm
Ratdd voltage Pollution degree Pollution degree
< 2 3
Matertargroup MatertargroupT————————
| I lla b [ I lla ‘ b
<32 0,53 0,53 0,53 1,30 1,30 1,30
> 32to <63 0,63 0,90 1,25 1,60 1,80 2,00
>63to< 125 0,75 1,05 1,50 1,90 2,10 2,40
>125 to < 250 1,25 1,80 2,50 3,20 3,60 4,00
> 250 to < 320 1,60 2,20 3,20 4,00 4,50 5,00
> 320 to < 400 2,0 2,8 4,0 5,0 5,6 6,3
> 400 to < 500 2,5 3,6 5,0 6,3 7.1 8,0
Up to 1 000 5,0 7,1 10,0 12,5 14,0 16,0
) See Annex C.
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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 shall meet the
prescriptions in this table.

10 Electrical requirements

10.1 Insulation resistance, dielectric strength and impulse withstand voltage

10.1.1 Mounting

Fuselholders shall be mounted as follows:

use-holders designed for panel or base mounting, shall be mounted on a metalptate] with
thickness s, see Figure 4, as specified by the manufacturer. A test gauge accordipng to
pble 10 and with or without the fuse-carrier shall be inserted into the fuse:base.

ay for each operation with a torque equal to two-thirds of the value’specified in Tablg¢ 11.

F
a
T
Fpr fuse-holders having screw-in fuse-carriers, these carriers shall be(fitted in the ngrmal
W
Fuse-holders designed for PC board mounting shall be mounted on a test PC hoard
apcording to Annex A and, if adapted to such use, with a front-panel metal plate|of a
Rickness s, see Figure 5. A test gauge according to Tahle;10 and with or without the

t
fuse-carrier shall be inserted into the fuse-base.

Fusetholders for PC board mounting by soldering (through-hole types) should have a pin-
spac|ng of n x e where n is an integer from 1 to 6 ande=.2,54 mm.

_ @D _ . _od_
Fuse-carrier Metal foil
Metal foil Fuse-carrier
' Mounting,or Mounting or T \1’ I o I
' - front-panel front-panel i
- late —
.,}l g T T 7\ Pplate P 2
Rixing device '<_,
. Terminals
W Fuse base -
~
PC board 1
Nt . (see Annex A) W

Terminals IEC

IEC

NOTE Thickness's to be specified by the manufacturer.

Figure 4 — Panel mounting Figure 5 — PC board mounting

10.1.2 Humidity preconditioning

In accordance with 10.1.1, the separated mounted fuse-bases and 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
t = (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
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any part of the test samples to reach a dew-point condition. Some methods of achieving the
specified relative humidity are described in IEC TR 602603.

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

mate

rial shall be wrapped in metal foil as shown in Figure 4 and Figure 5.

10.1.
The i

DC
appli

The i

10.1

Imme
humi
temp
spec

Initia

No fl

10.1.

After
spec

The 1
Form

The
minir

3 Measurement of insulation resistance

nsulation resistance shall be measured between the points as specified in Table 10.

oltage according to Table 10 shall be applied. The measurement is Mmade 1 min
cation of the test-voltage.

nsulation resistance shall be not less than the values shown in-Jable 10.

{4 Dielectric strength test

diately after the measurement of the insulation resistance, with the samples still i
ity chamber or in the room in which the samples” were brought to the presc

fied in Table 10.

bshover or breakdown shall occuryduring the test.

5 Impulse withstand voltage test

the test in 10.1.4 the (impulse withstand voltage shall be tested between the poin
fied in Table 10.

equired impuls€ withstand voltage according to Table 6 shall be applied.

and numbers of impulses:

UM,

after

h the
ribed

erature, an AC voltage according to Table 10 _is ‘applied for 1 min between the points

ly, not more than half the prescribed voltage is applied, then it is raised rapidly to thle full
valug.

Is as

,2/50,pus impulse voltage shall be applied three times for each polarity at intervals ¢f 1 s

Unless otherwise specified, the output impedance of the impulse generator should not be higher

than

NOTE

500 Q.

A description of the test equipment can be found in IEC 60060-1 and IEC 60060-3.

During this voltage test, no breakdown or flashover shall occur.

Corona effects and similar phenomena are disregarded.

3 Th

is document has been withdrawn in 2000.
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10.2 Contact resistance
10.2.1 General measuring requirements
Measurements may be carried out with direct current or alternating current. For AC

measurements the frequency shall not exceed 1 kHz. In the case of dispute, the DC
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 efich operation with a torque equal to two-thirds ot the value speciiied 1n Iable T7.

The ¢
equif

Cont
fuse-
shall

The

ontact resistance shall be measured between the terminals after the fuse-holder has
ped with a gauge No. 2 or No. 5 according to Table 3 or Table 4.

act resistance of fuse-holders intended for PC board mounting shall;be”measured
holder mounted (soldered) on a test PC board according to Annex A. The voltage
be measured between points P and O of Figure A.1.

contact resistance shall normally be calculated from the voltage drop measured bet

the términals.

The mmeasurement is carried out under the following conditions:

a) te
b

b) te

2
3

o O
R
3 3

€

st voltage: the electromotive force of the sourcé’/shall not exceed 60 V d.c. or a.c. (p
Lt shall be at least 10 V;

st current: 0,1 A;
easurement shall be made within 1 min after the application of the test current;

bre shall be taken during the measurement to avoid exerting abnormal pressure o
bntacts under test and to avoid mavement of the test cable.

2 Measuring cycle
2.1 Measuring cycle with direct current

measuring cycle consists of:

insertion of the gauge in the fuse-holder;

easurement\with current flowing in one direction;
easurement with current flowing in opposite direction;

moval of the gauge from the fuse-holder.

10.2.
One

been

on a
drop

veen

eak),

h the

2-:2—Measuringcycltewith—atternatingcurrent

measuring cycle consists of:

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

b) measurement;

c) removal of the gauge from the fuse-holder.

10.2.

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.
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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.



https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

IEC 60127-6:2023 © IEC 2023

— 28 —

‘6 ©|qe L ul suonduosalid ay) 188w ||eYS sebe)joA Jamo| asay)

10} paubisep Ajjeoly10ads sigplay=-asny ‘| -+£0909 51 YHAM LIIOIOD 0} 1aplo U} A Gz molag sabejoa e Buneiado juswdinbs jo asn Buisealoul s1 a1ay ]
uone|nsul
Aleyjuawa|ddns A 000 L+
10 oiseq Vi
‘leuoljouny Joy abeyjjon aje|d Bununow
an|eA ay) 9oIm | pajel 82Im ] 8y} pue sjeulwlal dyl 2'Z
sjeulwlisy syl L'g
000 L 00G 000 L 9/¢
uone|nsul siop|oy-asny pesodxy ¢
8|gnop 00§
10 paoiojulal (S pue p seunby sos)
10} 0Z= 06¢ 90BJINS 9|(ISS829k 8y}
9 d|qe} 00 J0 ajoym ay} Busnoo |10}
0} Buipioooe sanjen abeyo \m/ o0Vises| je jnq |ejow e pue sjeulwliayayl ')
puelsyum asindwi palinbay uolnye|nsui A 000 L+ uonensul SDBOA pdlel 82IM | 052 s001n0p
EmEo%om_%_MMm Areyuswalddns szl Buixi; oseq ‘b ‘e ‘eje|d
qeuonoun. Log abejjon 10 JIseq Buizunow ay} yym 10ej3U00
| 1Jouny 1o} pajel 80Im | ‘leuoljouny. €9 ul 8q Aew yoiym syed |ejaw
an|eA ay) 90Im | 10 & .
3 QL2 ze Jayjo Aue pue sjeujwis} a8yl €1
aied
v/ joued-juoly Jo Bununow
|e}ow 8y} pue sjeulwial} a8yl gl
sjeulwisy eyl ||
000 L 00S 9/¢%
Jap|oy-asny pasodxaun |
uolje|nsul uoliejnsut uolje|nsul uone|nsuyl uolje|nsul uone|nsu
- : Aieyuawa|ddn$ - : Aieyuawarddns : * | Arejuawajddns V10 .
a|qnop a|qnop a|qnop Jo :usamjaq painseaw
10 pasiojuiay 10 diseq 10 paslojuiay 10°915eq pasiojuiay 10 oiseq ¢ 9|qep 0}
: ‘leuonjouny : ‘lfeuonjouny : ‘leuoljouny
A A ON A A
Buipidooe 2Be1oA
aouej}sisal abejjon sabnkb 4
abejjoA }sa) as|nduwij abe}|0A }S9) IV uonelnsu abejjoA }s9) 9a o1 so puejlsyym asindwi pue yjbuails
hel I pajey 1sep 214}09|3Ip ‘@oue)SiSal uolje|nsuj
Jo Jaquunpn
abejjoA puejsyym asindwj yjbuauys 214399)91Qq @oue)sisal uone|nsuj

efejfonpueistiymesindutipteyibuens

211309|91Ip ‘©2uUr)SISa UOIJR|NSUI 10} SaNjeA — 0L d|qel


https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

IEC 60127-6:2023 © IEC 2023 - 29 -

11 Mechanical requirements

11.1 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 11.2 to 11.8.

11.2 _Mounting

For the tests of 11.3 to 11.5 the fuse-holders are mounted as follows.

a) Fuse-holders designed for front-panel mounting shall be mounted with their fixing elemients,
iflany, in the centre of a metal plate 130 mm x 130 mm having a maximumthicknesq 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
dlameter 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
uped (Figure 6).

Ay fixing nut or fixing screw is screwed on with two-thirds gfthe torque specified in Table 12
of Table 13 as applicable.

Dimensions in millimetres

’ Metal plate

/

7

Metal or concrete block
with a mass of 15 kg

=250

free)

H(

2100

130 x 130
IEC

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.

11.3 Compatibility between fuse-holder and fuse-link

The maximum gauge No. 1 or No. 4 according to Table 3 or Table 4 shall be inserted in and
withdrawn from the fuse-holder and fuse-carrier, if any, 10 times for cartridge fuse-holder and
5 times for sub-miniature fuseholder.

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 11.
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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 4 shall not fall from the fuse-
carrier.

The minimum gauge No. 2 or No. 5 according to Table 3 or Table 4 shall then be inserted in
the holder and the contact resistance shall be measured according to 10.2 with the same
requirements.

11.4

11.41 Screw and bayonet connections

For the following tests, the fuse-carrier is fitted with the maximum gauge No.O1 or No. 4
accofding to Table 3 and inserted in the fuse-base mounted according to 11.2¢
a) Tprque test on fuse-carriers

The fuse-carrier shall be subjected five times to the appropriate torque specified in Table 11.
b) Tensile test on fuse-carriers
Th_le_ sg:lre\11v1—in fuse-carrier is screwed in with a torque of two-thirds of the value as spegified
i Table 11.

The pcrew-in or bayonet fuse-carrier shall then be subjected for 1 min to an axial pyll as
speclfied in Table 11.

Table 11 — Values for torque and axial pull

Diameter of fuse-carrier Torque Axial pull
(® din Figure 4 and Figure 5) Nm N
Up t¢ and including 16 mm 0,4 25
Overn 16 mm, up to and including 25 mm 0,6 50
Oven 25 mm, up to and including 35 mm 0.8 75

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

For fuse-holdets~where fuse-carriers are flush with the fuse-base, the axial pull test is not

requifred.

o

11.42°/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 10.2 with the same
requirements.
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11.5

Impact test

This test shall only be applied to panel-mounted fuse-holders. The fuse-carrier with the

maxi

mum 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
beco
disto

Com
doub
10.1.

11.6
11.6.

the test, the sample shall show no serious damage. In particular, live parts shall not

e exposed so as to impair compliance with Clause 9 and there shall not have been
rtion as to impair compliance with Clause 10.
bliance is checked by visual inspection and measurement of dimensions;-If there is
[, compliance is additionally checked by the impulse withstand voltage test accordi
5.

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

The fluse-base shall be mounted with supplied fixing elemerits, including gasket, on a steel

acco

The

rding to the manufacturer’s instructions.

ixing nut of a one-hole mounted fuse-base shall be screwed on and off five times w

torgue as specified in Table 12.

After

11.6.

Table 12 —Torque values

Thread diameter Torque
mao Nm
Up to and including 12 0,6
Greater than 12, up.to and including 18 1,2
Greater than18yup to and including 30 2,4
Greater than/30, up to and including 40 3,6
Greatér than 40, up to and including 50 4,8

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

have
such

any
ng to

plate

ith a

2—Fixingscrew 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 13.


https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

-32 - IEC 60127-6:2023 © |IEC 2023

Table 13 — 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
28 3,5

After[the test the fuse-base shall not show any change impairing its further@se.

11.6,3 Snap-in fastening
11.63.1 General
The following types belong to this group of fuse-holders:

— fyse-base with integral spring-system;

— fyse-base with a separate spring-nut (a nut fabrieated e.g. from thin spring steel having an
impression designed to accommodate the mating part).

11.6[3.2 Tests and requirements
11.6.3.2.1 Test procedures

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

~

7

74
7/
-

= =

Figure 7 — Examples of snap-in fastening Fuse-holder on panels

The tests 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 14.
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Table 14 — 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 besacco

to th

specifications of the manufacturer.

The mounting plate may be positioned in any convenient orientation during the|test proced

11.6.

The

3.2.2 Insertion force F1

nsertion force F1 shall be < 120 N or as specified by the manufacturer, and center|

the middle of the socket base of the fuse-holder (see Figure 7),

The Esertion force F1 shall be so applied that the force on’the whole surface is continu

incre

The

11.6.
The

The 3
shall

11.6.

- G
a

sed in a monotonous manner without jogging.
bressure device shall cover the flange completely.

3.2.3 Withdrawal force F2

rding

ures.

ed in

busly

vithdrawal force F2 (see Figure 7)¢shall be applied axially to the rear of the fuse-hglder.
The force shall be increased monotoneusly from 0 N to 50 N.

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

3.2.4 Acceptance criteria in the above tests

racks, chipping and breakage of the fuse-holder base due to the mechanical stress
nd F2 are noftacceptable.

— Riidges andwear of the insulating body are acceptable.

11.7

Terminals of fuse-bases

11.7.

1~ "Terminals with screw-type clamping or screwless-type clamping

older

Of F1

Tests and requirements for terminals with screw-type and screwless-type clamping units for
electrical copper conductors shall comply with IEC 60999-1.

11.7.
11.7.
11.7.

2 Terminals for soldering
21 Tag terminals

211 General

Designed for being soldered with a soldering iron.
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11.7.2.1.2  Size

IEC 60127-6:2023 © |IEC 2023

Terminals of fuse-bases shall allow the connection of rigid conductors, solid or stranded and

flexible conductors of the size shown in Table 15.

Table 15 — Cross-sections of conductors

Fuse-holder with a maximum . . Maximum cross-section
Minimum hole diameter
rated current of: of the conductor

mm mm?

Up to_and including 6.3 A 1.2 1

Morqg than 6,3 A, and up to and including 10 A 1,4 1,5

Morg than 10 A, and up to and including 16 A 1,8 2,5

Morg than 16 A, and up to and including 25 A 2,3 4,0

For qoldering terminals there shall be a means such as a hole through which the conduct

all sfrands of a multi-strand conductor, will pass so that the gconductor may be

independently of the solder.

11.721.3 Tests
a) Robustness of termination

An axial force of 20 N shall be applied.

b) Splderability, wetting, soldering iron method

—-| Method 2.
—| “B” size soldering iron.

c) Rlesistance’to soldering heat, soldering iron method

—

The terminals shall be subjected to the following tensile and bending tests.
—| Tensile test according to Test Ua1 of IEC 60068-2-21.

Requirements: there shall be no damage which would impair normal operation.
—| Bending test according to Test Ub of IEC 60068-2-21.
Where applicable, method 1 shallbe used, otherwise method 2.

Requirements: there shall bé.no damage which would impair normal operation.

The test shall be performed in accordance with Test Ta of IEC 60068-2-20:2021 afte
apcelerated ageing 4¢1.4.3 detailed in 4.1.4 of IEC 60068-2-20:2021

Requirements: The solder shall have wetted the test area and there shall be no dro

hestest shall be performed in accordance with Test Tb of IEC 60068-2-20:2021.

br, or
held

r the

blets.

— “B” size soldering iron.

Requirements: there shall be no damage that would impair normal operation.

11.7.2.2 Wire and pin terminals

11.7.2.2.1 General

Designed for use with printed boards or other applications using similar soldering techniques.

11.7.2.2.2  Size

Dimensions: no special requirements
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11.7.2.2.3 Tests

a)
b)

11.7.2.3 Quick-connect male tab terminals

11.72.3.1 General

Robustness of termination: see 11.7.2.1.3 a).
Solderability, wetting, solder bath method.

The test shall be performed in accordance with Test Ta of IEC 60068-2-20 after the
accelerated ageing 4.1.4.3 detailed in 4.1.4 of IEC 60068-2-20:2021

— Method 1.
— A thermal screen shall be used: e.g. a PC board.

Requirements: the dipped surface shall be covered with a solder coating with no more than
small amounts of scattered imperfections such as pin-holes or unwetted areas. These
mperfections shall not be concentrated in one area.

Rlesistance to soldering heat, solder bath method.

The test shall be performed in accordance with Test Tb of IEC 60068-2-20:2021.
Method 1.

A thermal screen shall be used: e.g. a PC board.

Immersion temperature: 260 °C + 3 °C

Immersion time: (5 £ 1) s.
Rlequirements: there shall be no damage that would impair,nopmal operation.

A quck-connect termination consists of a male tab.with hole or dimple detent and the miating

female connectors. The fuse-base is provided with*'the male tab.

11.72.3.2  Size

Dimensions, classified types of male tabs: according to IEC 61210.

11.7.2.3.3 Tests

Robystness of terminations

The ferminals shall be subjected to the following tensile and compressive strength tests:

—

gnsile test acéording to test Ua1 of IEC 60068-2-21. A tensile force F1 according to Tabjle 16
nall be applied to the fixed male tab as shown in Figure 8;

s
cpmpressive test analogous to the tensile test. A compressive force F2 according to
Thble16 shall be applied to the fixed male tab as shown in Figure 9.

Separah: Qpp(‘impnc shall bhe used for tensile and anlnrpq':ivp h:\qting Care shall he takkn to
ensure correct alignment and direction of forces.

Requirements: there shall be no damage which would impair normal operation.
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F1

Tensile force w

Component surface

IEC

Figure 8 — Tensile force test Figure 9 — Compressive force test

Table 16 — Tensile and compressjvé.forces

Tab size Tensileforce F1 and compressive
force F2

mm N

2,8 53
4,8 67
5,2 67
6,3 80
9,5 100

11.7]2.4 Quick-connect male tab terminals combined with solder tag terminals

Combined versions aretested according to 11.7.2.1 and 11.7.2.3 as applicable.

11.8| Resistance\to vibration
11.8/1 General

The fesistance to vibration of fuse-holders shall be adequate.

Compliance is checked by submitting the fuse-holder to the test in accordance with
IEC 60068-2-6:2007, Test Fc, with the following general measuring requirements.

11.8.2 Mounting

The fuse-holder shall be mechanically connected to the test apparatus according to IEC 60068-
2-47 by its normal mounting method.

The fixing nut of one-hole mounted fuse-bases shall be screwed on with a torque as specified
in 11.6.1.

The fixing screws, bolts or nuts of multi-hole mounted fuse-bases shall be screwed on with a
torque as specified in 11.6.2.
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The snap-in fastening fuse-bases shall be mounted as specified in 11.6.3.

The minimum gauge No. 2 or No. 5 according to Table 3 or Table 4 shall be inserted in the
fuse-holder.

For fuse-holders having screw-in fuse-carriers, these carriers shall be fitted in the normal way
with a torque equal to two-thirds of the maximum allowable value specified in Table 11.

11.8.3 Measurement and requirements

11.8.3.1 Severity
— Frequency range: 10 Hz to 55 Hz.
- isplacement amplitude 0,35 mm (Figure 1 and Figure 2 of IEC 60068 2 6:2007,°5:2 apply).

- umber of sweep cycles: five in each axis.
11.83.2 Axis of vibration

The {use-holder shall be vibrated in three mutually perpendicular axes‘in turn which should be
chosgen in such a way that one axis is the main fuse-link axis.

11.8.3.3 Functional checks

Durirjg vibration, it shall be checked whether or not theyelectrical continuity between the
contacts is interrupted. Interruption of 1 ms or less shallbe ignored.

11.83.4 Final measurements
After|the test, the contact resistance shall be imraccordance with 10.2, and the fuse-holder|shall
show no serious damage in the sense of this'standard.

12 Thermal requirements

12.1| Rated power acceptancé,test
12.11 General

A fude-holder shall b€ s0 designed to carry continuously the rated current at the rated power
acceptance and at ‘an ambient air temperature T, of 23 °C without exceeding the allowable

tempgratures onsthe fuse-holder specified in 12.1.4.

Compliance-is'checked by the tests of 12.1.2 to 12.1.7.

12.12"Mounting

Fuse-holders designed for panel or base mounting shall be mounted in the centre of an
insulating plate, e.g. laminated phenolic cellulose paper with the dimensions
(100 x 100 % 3) mm.

Fuse-holders designed for PC board mounting shall be mounted on a test PC board according
to Annex A.

For fuse-holders having screw-in fuse-carriers, these carriers shall be fitted in the normal way
with a torque equal to two-thirds of the maximum allowable value specified in Table 11.
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The temperature measurements shall be carried out in air as undisturbed as possible. Therefore
the fuse-holder, mounted on the corresponding plate, shall be placed in an enclosure which
protects the immediate environment from external movements of air. The enclosure should be
made of negligible reflective materials.

The enclosure sides shall not be closer than 200 mm from the edges of the fuse-holder. The
enclosure shall not have a cover. For an example see Figure 10.

The fuse-holder samples shall be arranged in three different positions, one in the horizontal
plane (Figure 10) and two in the vertical plane (upright and downwards).

The ;erangement in the other planes has to be made in a similar way.

Dimensions in millimetres

Enclosure

2150
|
w

50

100 x 100
X
—_—

2200 2200
IEC

Figure'10 — Example of test device

The |nsulated conductors fitted* to the fuse-holder or test PC board terminals shall have the
following dimensions:

a) Length: 1 m.

b) Cross-sectional area of a single-core copper conductor:

—-| 0,5 mmZJor fuse-holders rated up to and including 1 A;

—| 1 mm2for fuse-holders rated more than 1 A but less than or equal to 6,3 A;

—| 44s5mm?2 for fuse-holders rated more than 6,3 A but less than or equal to 10 A;

- £,9 mm2 for Tuse-holders rated more than 10 A but 1ess than or equal 1o 1o A.

— 4 mm?2 for fuse-holders rated more than 16 A but less than or equal to 25 A.
12.1.3 Dummy fuse-links
12.1.3.1 Dummy fuse-links for cartridge fuse-links

A dummy fuse-link is a test fuse-link with defined resistance according to Table 18.

The material of the resistance wire used in the dummy fuse-link shall be of CuNi44 or any
similar material having a temperature coefficient of resistance of less than #10,0 x 10— K-1
within the temperature range of 20 °C to 200 °C.

The dimensions of the dummy fuse-links are specified in Table 17.
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Table 17 — Dimensions and materials for dummy fuse-link according to IEC 60127-2

Type of cartridge Materials of part
L D1 D2 B
Fuse-link Size Cap Tube
mm mm mm mm mm
5x 20 min. 19,46+ 5,0%02 4,2 0,1 512 Brass® Ceramic
6,3 x 32 min. 30,96 0% 6,25 702 5,5+ 0,1 607 Brass?® Ceramic

a8 Brass with copper content from 58 % to 70 %, surface with 2 um (minimum) nickel plating (galvanic).

In cape of doubt concerning the behaviour of the used dummy fuse-links, these should:be tested

at rafed current in the fuse-base shown in Figure 1 of IEC 60127-2:2014, and theyshould show

no special effects such as thermoelectrical voltage.

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

Table 18 — Dummy fuse-links according to IEC(60127-2
Dummy No. Nominal power Resistancg °
- - dissipation of the Current @ +10 %
Dummy fuse-link for fuse-links dummy fuse-link 2
5mm x 20 mm 6,3 mm x 32 mm \7;/ AI an

A1/1625 A2/1625 2,5 256
A1/1663 A2/1663 R 6,3 40
A1/2525 A2/2525 2,5 400
A1/2563 A2/2563 2,5 6,3 63
A1/2510 A2/2510 10 25
A1/3263 A2/3263 6,3 81
A1/3210 A2/3210 32 10 32
A1/4063 A2/4063 6,3 101
A1/4010 A2/4010 10 40
A1/4012 A2/4012 4,0 12,5 25,6
A1/4016 A2/4016 16 15,6
A1/4020 A2/4020 20 10
A1/5012 A2/5012 12,5 32
Ad/5016 A2/5016 5,0 16 19,5
ATIOUZU RAZIOUZU zU 1Z,0
A1/6012 A2/6012 12,5 38,4
A1/6016 A2/6016 6,0 16 23,4
A1/6020 A2/6020 20 15
A1/8020 A2/8020 20 20
A1/8025 A2/8025 &0 25 12,8

b

The resistance of the dummy fuse-link is calculated as follows: R = P//2.

@ |If other values are required, these values should be selected from the series R10 of ISO 3.
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12.1.3.2 Dummy fuse-links for sub-miniature fuse-links

Requirements:

a) Defined resistance according to Table 20. The material should be of low temperature
coefficient of resistance.

b) Dimensions of the dummy fuse-links according Table 19.

c) Materials of parts A and B according to Table 19:
— part A: brass or copper, nickel- or tin-plated;

— part B: insulating material.

The fype of material shall be assigned by the manufacturer.

Table 19 — 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 i
Standard sheet 1 0,55 g0, 254 jo’og Brads)a :\;;Ztlelfltall?g
Standard sheets 3 and 4 056 7(())02 5,08 + 0,4 | Brass @ L;I]:;Jelz?itaj\rl]g
a8 Brass with copper content from 58 % to 70 %, sGrface with 2 pym (minimum) nickel
plating (galvanic).
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Dimensions in millimetres

A =10 - _ =210 o
| |
- : ) A ; ) A
| |
| |
| |
| o | o
i i i i
i i ”
- | R
1 i \
|| y ——TT L
I A | i Db
! ™ ' ™
| ] | ]
F +H
N o N o
| ¥ | <]
i \ ] A
. . +0,17 : :
2,54 -0,09 5,08 01
| |
IEC . IEC
Sourge: Standard sheet 1 Source: Standard sheets 3 and 4
of IEIC 60127-3:2015 of IEC 60127-3:2015
Figure 11 — IEC60127-3:2015, Figure 12 — IEC 60127-3:2015,
Standard sheet 1 Standard sheets 3 and 4
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Table 20 - Dummy fuse-links according to IEC 60127-3

Dummy No. Nominal power Resistance P

Dummy fuse-link for sub-miniature :;Sr::;t;::ezf"::i Current ® £10 %

fuse-links according to = o
Standard sheet 1 Standard sheets P 1 R
3 and 4 W A mQ
B1/1650 1,6 5,0 64
B2/1620 1,6 2,0 400
B2/1650 5,0 64
B2/2050 2,0 5,0 80
B2/2010 2,0 10,0 20

i)

flother values are required, these values should be selected from the series R10 of ISO 3.

he resistance of the dummy fuse-link is calculated as follows: R = P/

o
—

12.1/4 Measurement of maximum allowable temperatures on fuse-holders

The locations where the relevant temperatures shall be measuréd, are illustrated in Figurg 13.
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A th
resul
way,

PC board

IEC

bmbient air temperature, outside the enclosure
surrounding air temperature, in the égelosure
emperature of accessible part.onm fuse-holder surface
emperature of inaccessible part on fuse-holder surface
emperature on the tag-terminal of panel fuse-holder

emperature on the pinsterminal of PC-board fuse-holder

Figure 13 — lllustration of temperatures experienced in practice

rmocouple or any other temperature measuring device that does not appreciably affe
shall;be used. Even the mounting method of the thermocouple shall be chosen in s
th@t the measuring results shall not be affected. and there shall be no damage to the

holde

reurfaca
oo oo

tt the
ich a
fuse-

Remarks on the individual measuring points:

Tp41 denotes the ambient temperature surrounding the enclosure. It is measured at a distance

of ap

proximately 100 mm from the enclosure of the test device.

The rated power acceptance is referred to an ambient temperature Ty of 23 °C.

The power acceptance at higher ambient temperatures T, shall be assigned by the
manufacturer.

Preferred ratings at ambient temperatures T4 are given in Table 2. See also Annex E.
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Tpo, denotes the ambient temperature inside the enclosure. It is measured at a distance of
approximately 50 mm from the fuse-holder under test.

T, denotes the temperature of accessible parts on the fuse-holder 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 the enclosure (see 3.17).

Tg, denotes the temperature of inaccessible parts on the fuse-holder surface. It is measured
on the insulating parts of the fuse-holder which are located inside the enclosure. The measuring
point on the surface of the fuse-holder shall be accessible by means of a test wire of 1 mm
diamfter according to IEC 60529

Tg1

The

gnd Tg, shall be measured on the hottest point of the fuse-holder surface area:

femperature measuring points should be chosen by performing a plot)test (placi

thermocouples in various areas) or by the use of a thermal imaging caméra-to determin
approximate location of the hottest point.

T4

denotes the temperature on the tag-terminals of panel fuse-holders. It is measured o

centre point of the tag-terminal surface.

ng of
e the

n the

Tt, denotes the temperature on the pin-terminals of PC-board fuse-holders. It is meagured
underneath the PC board on the centre point of the fillet’formed by the meniscus of the sglder.
Table 21 — Maximum allowable temperatures

Maximum allowable temperatures
Fuse-holder surface area N
°C
1 Accessible parts? Tq, 85
2 Inaccessible parts®?
2.1 Insulating parts Tg, c
2.2 Terminals:
of fuse-holder for pahel or base mounting:
2.2.1 y Ty d
(area around theAfitted conductor)
A of fuse-holderifof PC board mounting:
2.2.2 . TTZ d
(soldered points on PC board)
2  When the fusé-holder is properly assembled, installed and operated as in normal use, e.g. on the front ganel
of end-product.
b dee Figure 13.
¢  Thesmaximum allowable temperature of the fuse-holder’s insulating materials corresponds to the relative

temperature index (RTI) or temperature index (Tl) according to IEC 60216-1, which is based on test conditions
of 20 000 h — electrical, without impact — if the insulating material is inaccessible after normal installation of
the fuse-holder in the end-product. If there are no relevant IEC values available, as an alternative, comparable

RTI values may be chosen from an equivalent standard.
The RTI value shall be assigned by the manufacturer.

The maximum allowable temperature shall be assigned by the manufacturer, but not above 175 °C.

12.1.5 Correlation between ambient air temperature 75, and the power acceptance of

a fuse-holder

The rated power acceptance of a fuse-holder is determined at an ambient temperature 74 of

23°

C (see 3.3).
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The power acceptance at higher ambient temperatures T,, shall be assigned by the
manufacturer. See also Annex E.

12.1.6 Temperature measuring point for ambient air temperature T,

The measuring point for measuring the ambient air temperatures T, 4 shall be located outside
the enclosure in Figure 10.

12.1.7 Test method

The fuse-hotdershat-bemountedaecerdirgte2t+2—

The

Table 19 or Table 20 and inserted in the holder.

For ¢xample, for a fuse-holder designed for fuse-links 5 mm x 20 mm _and a rated p
btance of 4 W at a rated current of 6,3 A, the dummy fuse-link, No. A1/4063 with a

acce
resis

The lated power acceptance test shall be carried out at an ambient'temperature of not less|
23 °¢ and the result is corrected to a reference temperature of Ty, = 23 °C.

A tedt current equal to the rated current, a.c. or d.c., shall'be passed through the fuse-hg
It is permissible for the test voltage to be less than therated voltage of the fuse-holder.

Based on the dummy fuse-link resistance, the test.current of the fuse-holder is adjusted v
a tolgrance of +3 % of the rated current to give the nominal power dissipation P of the ins

dummy fuse-link.

NOTE| For the above example the tolerances ofithe 101 mQ dummy fuse-link are:
Roin = 90,9 mQ, adjusted current: 6,63 A;
R 4 111 mQ, adjusted current: 6,00 A.

The {est shall be continued until temperature stability has been reached.

Tem
readi

After
be c4

Too

dummy fuse-link corresponding to the fuse-holder to be tested shall be chasén

ance of 101 mQ + 10 % should be used.

erature stability\shall be considered to have been reached when three (3) succe
ngs, at least 10.min apart, indicate no further temperature rise.

temperature stability has been reached, the endurance test, according to Clause 13,
rried et with the same fuse-holder.

from

ower

than

Ider.

vithin
erted

5sive

shall

ptain power acceptance values at higher ambient temperatures 7,4, tests shall be cs

rried

out at these higher temperatures following the test described above. The results can then be
represented by means of a derating curve similar to the example shown in Figure 14.

Because of the maximum allowable temperature Tg4,, =85 °C for accessible parts, the
derating curve should intersect the x-axis at the point 754 = 85 °C.
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% = P (23 °C) £ rated power acceptance
o 4 —— —
[0]
(8]
c
8
o
[0]
Q
(]
(0]
g 3 P (40°C)
[o]
o
4
1
0 - —
0 20 40 60 80 L 100

A A
85 = Ts1max = Tatmax

Ambiant air'temperature 7, (°C) P

Attent|on is drawn to the fact that this figure is an example of'a derating curve. The relevant derating curve fpr any
indiviqual fuse-holder is assigned by the manufacturer.

Figure 14 — Example of a derating curve

12.2| Resistance to abnormal heat and fire
12.2]1 Needle-flame test

Insulption materials of fuse-holders which might be exposed to thermal stress due to eléctric
effects and the deterioration-of which might impair the safety of the end-product shall npt be
unduly affected by heat and by fire generated within the fuse-holder.

Compliance is checkéd by subjecting the fuse-holder to the needle-flame test accordipg to
IEC 60695-11-5:2016, with the following modifications:

— (lause 7Z:Flame application times
The duration of application of the test flame is (10 £ 1) s.

— Clause 9: Test procedure

The fuse-holder shall be positioned as in normal use and, at the beginning of the test, the
flame is applied so that the tip of the flame is in contact with the surface of the fuse-holder.
During the test, the burner shall not be moved.

— Clause 11: Evaluation of test results
Add the following:

There shall be no ignition of the tissue paper or scorching of the white pine board, a slight
discoloration, if any, of the white pine board being neglected.
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12.2.2 Glow-wire ignition test

This is not applicable for fuse-holders which represent small parts according to IEC 60695-2-11.

For fuse-holders made of plastic material or of material containing organic substances the
following minimum requirements apply.

Glow-wire ignition temperature (GWIT) = 775 °C

Glow-wire flammability index (GWFI) = 850 °C

For GWFI and GWIT, reference should be made to IEC 60695-2-12 and IEC 6069%
respgctively. For the glow wire test, it is necessary to use material plates with the dimen

acco

NOTE|
respe

13

13.1

Fuse
in no

Com

13.2

The 1
test
a pe

13.3
After

deforimation that would impair its correct operation. The requirements according to the follg

subclauses shall be fulfilled:
10.113 Insulating resistance.
10.14 Dietectric strength.

11.3

rding to 4.2 of IEC 60695-2-12:2021 or IEC 60695-2-13:2021.

For materials such as glass and ceramic whose GWIT and GWFI are higher than [775 °C and 8
tively the glow-wire tests do not apply.

Fndurance

General

tholders shall be sufficiently resistant to heat and to megchanical stresses which may
Fmal use.

bliance is checked by the following test.

Endurance test

use-holder shall be subjected to the«rated power acceptance test according to 12.1
gether with measurements of temiperature and voltage drop shall go on continuous
iod of 500 h.

Requirements

Compatibility between fuse-holder and fuse-link. For this test, the requiremer
the second paragraph of 10.2.2.3 shall be replaced by the following: “The ave

2-13
sions

60 °C,

pccur

The
y for

the test the fuse-holdershall be in a satisfactory condition. It shall not have suffered any

wing

ts in
rage

of the values of the contact resistance shall not exceed 10 mQ. The value o

any

individual measurement shall not exceed 15 mQ.”

The maximum allowable temperatures according to Table 21 shall not be exceeded.
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14 Additional requirements

141

Resistance to rusting

Ferrous parts shall be adequately protected against rusting. Compliance is checked by the
following test.

All grease is removed from the parts to be tested by immersion in trichloroethane or an
equivalent degreasing agent, for 10 min. The parts are then immersed for 10 min in a 10 %

soluti

on of ammonium chloride in water at a temperature of (20 £ 5) °C.

With
contd

After
their

Tracgs of rust on sharp edges and any yellowish film removable by rubhing are ignored.

For simall springs and for inaccessible parts exposed to abrasion, adayer of grease may pr

suffiq
abou
of th

14.2

This

The
exce

Com

|
[

|
2]

|
-

q

inhal measurement:

put drying, but after shaking off any drops, the parts are placed for 10 min in\g
ining air saturated with moisture at a temperature of (20 £ 5) °C.

the parts have been dried for 10 min in a heating cabinet at a temperature-of (100 + 5
surface shall show no signs of rust.

ient protection against rusting. Such parts are subjected,to_the test only if there is ¢
the effectiveness of the grease film, and the test is thentmade without previous ren
grease.

Resistance to cleaning solvents

fest shall be applied to fuse-holders designedyfor PC board mounting.

leaning solvent to be used shall be propan-2-ol (isopropyl alcohol) or any similar sol
bt for solvent containing freon.

bliance is checked by the test according to IEC 60068-2-45, with the following condit

blvent temperature: (23 +£:5))°C;

iration of immersion: (5-¢ 0,5) min;
bnditioning: Method-2'(without rubbing);
covery time: not less than 1 h;

visual(ihspection and

dielectric strength test according to Table 9.

box

) °C,

bvide

joubt
hoval

vent,

ons:
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Annex A
(normative)

Test PC board for fuse-holders of rated currents up to 25 A

Figure A.1 shows an example of a test board. The number and alignment of the holes for the
solder terminal of the fuse-holder may be chosen to suit the relevant fuse-holder. The
dimensions of the copper layer (nominal width A, nominal thickness) and the overall dimensions
(approximately 100 mm x 33 mm) shall be met.

Dimensions in millimetres

Copper layer P o
@B 20

25
16,5

50
IEC

®B — pinimum 1,3 mm or in accordance to manufacturer declaration
P/O —|Connection for voltage drop measurement:
e—2,% mm

n—116

Figure A.1 — Example of a test board

Base| material:

glass-fibre~reinforced epoxy, temperature strength 2150 °C;
— npminakthickness shall be 1,6 mm;
c

bpper layer:

Table A.1 — Copper layer for test board

Rated current of fuse- Copper layer
holder Nominal width A Nominal thickness
mm mm
<6,3 A 2,5 0,035
6,3Ato<10A 5,0 0,070
>10 Ato<16 A 10,0 0,105
>16 Ato <25 A 15,0 0,140

Other layouts of the pc-board are acceptable, as long as the length, width and thickness of the
copper layer inside the requested values.
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Annex B
(normative)

Type tests, test sequences and number of samples

Table B.1 gives type tests, test sequences and number of samples. Twelve (12) spare samples
shall be available.

Table B.1 — Type tests, test sequences and number of samples

est Clause
Number of P or Acceptance
arameters PN
grou no. samples Sub- criteria
clause
1to 15 . All samples shall cqmply
(15 samples) Marking 6 with’the standaid
1.1 Protection against electric shock 8
1.2 Clearance, creepage distances 9
1t03 ; ; ; ; All samples shall cqmply
1 Insulation resistance, dielectric strength, )
1.3 1 (3 samples) impulse withstand voltage o2y with the standaid
Mechanical strength of the fuse-holder
1.4 . 11.6
fastening on panels
21 Contact resistance 10.2
22 Compatlbl]lty between fuse-holder. 1.3
and fuse-link
4to6 . .
2 23 (3 samples) Mechanical strength of thie conne‘ctlon 114 a
between fuse-base and-fuse-carrier
2.4 Impact test 11.5
2.5 Terminals of fuse-bases 11.7
Rated power acceptance test including 12.1
3.1
endurance test 13
3.2 7109 Measurement of insulation resistance 10.1.3
3 a
3.3 | (3samples) | pigjectric strength test 10.1.4
3.4 Compatibility between fuse-holder and fuse- 1.3
’ link with requirements according to 13.3 ’
4 4.1 1040N2 Resistance to abnormal heat and fire 12.2 a
(3 samples)
5.1 Resistance to vibration 11.8
5 5.2 1310 15 Resistance to rusting 14.1 a
(3 samples)
5.3 Resistance to cleaning solvents 14.2

2 If one instance of non-compliance occurs, then the test shall be repeated on this parameter using the original
sample size. Providing that no further instances of non-compliance occur, the fuse-holder shall be deemed to
comply with this standard.

If a total of two or more instances of non-compliance occur, not necessarily for the same parameter of this
group, then the fuse-holder is deemed not to comply with this standard.
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CcA

Annex C
(informative)

Insulation coordination4

Overvoltage categories

The concept of overvoltage categories is used for equipment energized directly from the low-

volta

NOTE

NOTE]
perm3

- E
th

NOTE|

If sud
over

- E
m

NOTE|

c.2

ge mains.
1 This concept of overvoltage categories is used in IEC 60364-4-44.
quipment of overvoltage category IV is for use at the origin of the installation.

2 Examples of such equipment are electricity meters and primary overcurrent protection-equipment.

nent connection to the fixed installation.

quipment of overvoltage category Il is energy-consuming €quipment to be supplied
e fixed installation.

4 Examples of such equipment are appliances, portable tools, and other household and similar loads

h equipment is subjected to special requirements\with regard to reliability and availa
oltage category Ill applies.

easures are taken to limit transient ovefrvoltages to an appropriately low level.

5 Examples are protected electronic circuits.

Degrees of pollution in 'the micro-environment

Pollution degree 1

No p

bllution or only dry,“non-conductive pollution occurs. The pollution has no influence.

Pollution degree.2

Only
by cd

ndefsation is to be expected.

3 Examples of such equipment are switches in the fixed installation and equipment for industrial us|

quipment of overvoltage category Il is equipment in fixed installations; and for gqases
here the reliability and the availability of the equipment is subject tosspecial requiremEnts.

with

from

bility,

quipment of overvoltage category | is equipment for connection to circuits in which

non-conductive pollution occurs except that occasionally a temporary conductivity cdused

Pollu

lon degree o

Conductive pollution occurs or dry non-conductive pollution occurs which becomes conductive

due t

Pollu

o condensation which is to be expected.

tion degree 4

The pollution generates persistent conductivity caused by conductive dust, or by rain or snow.

4 se

e |EC 60664-1.
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Comparative tracking index CTI

Material groups and their CTI value as follows:

Material group |1 600 < CTI

Material group 11 400 < CTI < 600
Material group llla 175 < CTI < 400
Material group Illb 100 £ CTI < 175

The CTI values above refer to values obtained, in accordance with IEC 60112, on samples
specffically made for the purpose and tested with solution A.

The

A md

established by the methods of IEC 60112 using solution A, is equal to or greatenthan the

valu

g specified for the group.

proof-tracking index (PTI) is also used to identify the tracking characteristics_of{mateyials.
terial may be included in one of the four groups given above on the basis -that its| PTI,

ower



https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

IEC 60127-6:2023 © IEC 2023 - 53 -

D.1

Annex D
(informative)

Additional tests and requirements

General

The tests mentioned in this Annex D are optional. However, if they are carried out, the following

requi

rements shall be met.

It shelll also be indicated in which lot for a type test this test shall be included.

D.2

D.2.1

The
subm
folloy

D.2.2

Acco

D.2.3

D.2.3

(see

D.2.3

Acco

D.2.3

Acco

D.3

Resistance to shock

General

resistance to shock of fuse-holders shall be adequate. Compliance is checke
itting the fuse-holder to the test in accordance with IEC 60068-2-27, test Ea, wit
ving general measuring requirements.

Mounting

rding to 11.8.2.

Measurement and requirements

A Severity (minimum level)
cceleration amplitude: 50 g

ulse duration: 11 ms

4.1 of IEC 60068-2-27:2008, Table 1)

2 Axes of shocks

rding to 11.8.3.2,

.3 Final measurements

rding t0(11:8.3.4.

Verification of the degree of protection of enclosures

d by
h the

If the fuse-holder is qualified equipment with a degree of protection provided by enclosure
according to IEC 60529, as declared by the manufacturer, the verification of the degree of
protection shall be carried out according to IEC 60529.

IEC 60529 gives test conditions for each degree of protection. The conditions appropriate to
the stated degree of protection should be applied, immediately followed by the dielectric

stren

gth test on the fuse holder as specified in 10.1.4.

Preferred degree of protection: Minimum IP 40.
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D.4 Climatic category

D.4.1 General

The climatic category assigned to the fuse-holder by the manufacturer shall be in accordance
with IEC 60068-1, as shown in Table D.1.

Table D.1 — Examples of climatic categories

Temperature Damp heat,
Category limits steady state: Designation 2 of the test according to IEC 60068-2
T number of days
55/1p5/56 -55 +125 56
A (Cold, IEC 60068-2-1)
40/8p/56 -40 +85 56
B (Dry heat, IEC 60068-2-2)
25/79/21 -25 +70 21
C (Damp heat, steady state, IEC 60068¢2~7.8)
10/5/04 -10 +55 4
a8 The following upper case letters of tests are designated by the introduction of IEC_ 60068-1:2013.

D.4.2 Test conditions and requirements

The Yerification of the stated climatic category shall be carriedvout under the conditions ip the
relevant IEC 60068-1 and IEC 60068-2.

The {use-holder shall be mounted as specified in 10.7.

Immgediately after these tests the parts of insulating material, normally accessible when in| use,
shall|be wrapped with metal foil as shown.in¢Figure 4 and Figure 5. After this treatment the
requirements shall be in accordance with:

10.13 Insulation resistance

10.1 4 Dielectric strength

11.3 Compatibility betweet fuse-holder and fuse-link. For this test the requirements in the
second paragraph 0f10.2.2.3 shall be replaced by the following: “The average ¢f the
values of the contact resistance shall not exceed 10 mQ. The value of any individual
measurementshall not exceed 15 mQ.”
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Annex E
(normative)

Information for the correct application of the fuse-holder

Manufacturers shall hold available the following minimum information which is necessary for
the correct application of the fuse-holder.

Table E.1 — Information for the correct application of the fuse-holder

Ratinas Accordin
s, to clauses-and
characteristics |
subcClauses
1 Rated voltage 3.5 /Table b
2 Rated current 3.4/ Table R
3 Rated power acceptance at ambient temperature 7,, of 23 °C 3.3/ Table2 /2.1
4 Maximum allowable ambient temperature: 3.18 /12.1.3 /1. 1.4
4.1 | for accessible parts (7,,)
4.2 | for inaccessible parts (7,,)
5 Protection against electric shock Category PC1 or PC2 or PC3 Table 2/ 8
6 Protection class | or Il of electrical equipment for which the
fuse-holder is suitable, regarding protection against electric Table 2/ §
shock according to IEC 61140
7 Overvoltage category and degree of pollution 3.8/3.10 / Table 2
8 Comparative tracking index CTI of insulation materials 3.15/ Table|2
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COUPE-CIRCUIT MINIATURES -

Partie 6: Ensembles-porteurs pour cartouches de coupe-circuit miniatures

1) La
de
fa
I'é
de

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'IEC a gour’ohjet de
oriser la coopération internationale pour toutes les questions de normalisation dans les_domaines de
ectricité et de I'électronique. A cet effet, '|lEC — entre autres activités — publie des Normes iAternationales,
k5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles aufpublic (PAS) et des

Gyides (ci-aprés dénommés "Publication(s) de I'l|EC"). Leur élaboration est confiée a des,comités d'étudefs, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisjations

int

rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC/{ \participent également aux

trgvaux. L’'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selop des

copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions techniques_ représentent, dans la mespre du
popgsible, un accord international sur les sujets étudiés, étant donné que les(Comités nationaux de I'lEC intéfessés

sont représentés dans chaque comité d’études.

3) Le|
co

I'é

Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
mme telles par les Comités nationaux de I'lEC. Tous les efforts-raisonnables sont entrepris afin qug I'lEC

s'dssure de I'exactitude du contenu technique de ses publicatiens; I'lEC ne peut pas étre tenue responsaple de

entuelle mauvaise utilisation ou interprétation qui en est faite’par un quelconque utilisateur final.

4) D4gns le but d'encourager I'uniformité internationale, les ‘Comités nationaux de I'lEC s'engagent, dans tqute la
mesure possible, a appliquer de fagon transparente les.Rublications de I'lEC dans leurs publications natipnales

et
ré
5) Ll
fo
co

indépendants.

6) Tdus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationales ou
ionales correspondantes doivent étre indiquées.en-termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune attestation)de conformité. Des organismes de certification indépemdants
rnissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marques de
hformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification

7) Adcune responsabilité ne doit étreNimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandajaires,

y

poj
na
dé
ou

ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de|l'lEC,
ur tout préjudice causé en’cas de dommages corporels et matériels, ou de tout autre dommage de qdielque
ure que ce soit, directe.ourindirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
coulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|I'lEC,
au crédit qui lui eSt accordé.

8) L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencées estjobligatoire pour une application correcte de la présente publication.

9) L’a
dr
pr
de]

tention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'oljjet de
its de‘brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces drqits de
priété./A la date de publication du présent document, I'lEC n’a regu aucune déclaration relative a des|droits
brevets, qui pourra|ent étre exigés pour la mlse en ceuvre du present document. Toutef0|s il est rappele aux

re

hl A 1+ H A £ +i 1 + nt
pohsables-de-cette-mise-eneeuvre-guine s agitpeut-etre-pas-desinformationstesplusrécentesgui-peuve

étre obtenues dans la base de données disponible a I'adresse https://patents.iec.ch. L'IEC ne saurait étre tenue
pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60127-6 a été établie par le sous-comité 32C: Coupe-circuits a fusibles miniatures, du
comité d'études 32 de I'lEC: Coupe-circuits a fusibles. Il s'agit d'une Norme internationale.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2014. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) a

mélioration du courant assigné maximal de 16 A a 25 A a I'Article 1;

b) ajout de I'EC 60127-4 et de I'|EC 60127-7 a I'Article 1;
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¢) modification de la position de marquage a I’Article 6;

d) modification de la tension assignée, du courant assigné et de la puissance admissible
assignée dans le Tableau 2;

e) modification du Tableau 5, du Tableau 6, du Tableau 7, du Tableau 9, du Tableau 16 et du
Tableau A.1.

Le texte de cette Norme internationale est issu des documents suivants:

Ler

La laphgue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ced

directives ISO/IEC, Partie 1 et les directives ISO/IEC, Supplémeént IEC, disponibles

WWW
sont

Une

minigtures, se trouve sur le site web de I'lEC.

Le cqmité a décidé que le contenu de ce documentiie sera pas modifié avant la date de st3

indiq

rechgrché. A cette date, le document sera

e rgconduit,

e reviseé.

Projet Rapport de vote
32C/620/FDIS 32C/623/RVD

bcument a été rédigé selon les directives ISO/IEC, Partie 2, il a été développé selg

iec.ch/members_experts/refdocs Les principaux types de documents développés par
décrits plus en détail sous www.iec.ch/standardsdev/publications.

iste de toutes les parties de la série IEC 60127, publiées'sous le titre général Coupe-g

1ée sur le site web de I'|EC sous webstore.iec.ch dans les données relatives au docu

Ipprimé, ou

pport de vote indiqué dans le tableau ci-dessus donne toute information sur le(yote ayant
abouti a son approbation.

n les
sous
I'"EC

ircuit

bilité
ment
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INTRODUCTION

2023

Selon le veeu exprimé par les utilisateurs de coupe-circuit a fusibles miniatures, toutes les
normes, toutes les recommandations et autres documents concernant ces coupe-circuits a
fusibles miniatures ont le méme numéro de publication afin de faciliter toute référence aux

coupe-circuits a fusibles dans d’autres spécifications, par exemple les spécification
matériels.

De plus, un seul numéro de publication et la subdivision en plusieurs parties faci

s de

litent

I'établissement de nouvelles normes, car il n'est pas nécessaire de répéter les articles et

para lraphpe qni contiennent des m(igpnmae gé\né\ralpq
A celjour, la série IEC 60127 est donc subdivisée comme suit:

IEC 60127-1, Coupe-circuits miniatures — Partie 1: Définitions pour coupe-circuits minia
et exjgences générales pour éléments de remplacement miniatures

IEC 60127-2, Coupe-circuit miniatures — Partie 2: Cartouches
IEC $0127-3, Coupe-circuit miniatures — Partie 3: Eléments de remplacement subminiatu

IEC §0127-4, Coupe-circuit miniatures — Partie 4: Eléments” de remplacement modu
univdrsels (UMF) — Types de montage en surface et montage par trous

IEC 60127-5, Coupe-circuit miniatures — Partie 5 ‘kignes directrices pour l'évaluation
qualité des éléments de remplacement miniatures

IEC 60127-6, Coupe-circuit miniatures — Partie 6. Ensembles-porteurs pour cartouché
coupg-circuit miniatures

IEC §0127-7, Coupe-circuit miniatures — Partie 7: Eléments de remplacement miniatures
applications spéciales

IEC 60127-8, Coupe-circuit\miniatures — Partie 8: Résistances de protection avec prote
partiguliére contre les sutintensités

IEC 60127-10, Coupe=Circuit miniatures — Partie 10: Guide d'utilisation pour coupe-g
minigtures

La présentepartie de I'EC 60127 concerne les exigences, les matériels d’essai et les méth
d’esdai applicables aux ensembles-porteurs. Il s’agit d’'un document indépendant qui se r

tures

[es

aires

e la

s de

pour

ction

ircuit

odes
Bfére
5. Ce

a I'l'HC 60127 1 concernant certames deflmtlons et Ies conditions d’essai atmospherlque

et les pertes maX|maIes de pwssance des elements de remplacement

5ions
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COUPE-CIRCUIT MINIATURES -

Partie 6: Ensembles-porteurs pour cartouches de coupe-circuit miniatures

1 Domaine d’application

La présente partie de I'lEC 60127 s'appligue aux ensembles-porteurs pour éléments de
remplacement a cartouches conformes a I'lEC 60127-2, aux éléments de remplacement
subnjiniatures conformes a I'lEC 60127-3, aux éléments de remplacement modulaires
univgrsels conformes a I'lEC 60127-4 et aux éléments de remplacement miniattres [pour
applications spéciales conformes a I'lEC 60127-7 pour la protection d’appareils glectriquels, de
matériels électroniques et de leurs éléments constituants, normalement destin€s'a étre utjlisés
a l'intérieur de batiments.

NOTE| Les exigences relatives aux ensembles-porteurs pour éléments de remplacement miniatures conformes a
I'IEC $0127-4 et a IEC 60127-7 sont a I'étude.

La présente partie de I'lEC 60269-1 ne s’applique pas aux ensembles-porteurs pour coupe-
circu|t a fusibles, traités par les parties suivantes de I'l|EC 60269-1.

Le pésent document s’applique aux ensembles-porteurs;

— d courant assigné maximal de 25 A; et

e tension assignée maximale de 1500 \L..eh courant continu ou 1000V en coprant
ternatif; et

d

a

— ppur une utilisation jusqu'a 2000 m au-dessus du niveau de la mer, sauf spécification
copntraire.

Le présent document a pour objet d’établir des exigences uniformes relatives a la sécuritg et a
I’évaluation des propriétés électriqgues, mécaniques, thermiques et climatiques des ensemfples-
portelurs et a la compatibilité entre les ensembles-porteurs et les éléments de remplacement.

2 Références normatives

Les qocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de lgur contenui-des exigences du présent document. Pour les références datées, geule
I’éditlon citée-s*applique. Pour les références non datées, la derniére édition du documept de
référence s'applique (y compris les éventuels amendements).

IEC 60060-441, Vocabulaire Electrotechnique International (IEV) — Partie 441: Appareillage et
fusibles

IEC 60050-581, Vocabulaire Electrotechnique International (IEV) — Partie 581: Composants
électromécaniques pour équipements électroniques

IEC 60068-1:2013, Essais d'environnement — Partie 1: Généralités et lignes directrices

IEC 60068-2-6:2007, Essais d'environnement — Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-20:2021, Essais d'environnement — Partie 2-20: Essais — Essais Ta et Tb:
Méthodes d'essai de la brasabilité et de la résistance a la chaleur de brasage des dispositifs a
broches
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IEC 60068-2-21, Essais d'environnement — Partie 2-21: Essais — Essai U:. Robustesse des
sorties et des dispositifs de montage incorporés

IEC 60068-2-27:2008, Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

IEC 60068-2-45, Essais fondamentaux climatiques et de robustesse mécanique — Partie 2-45:
Essais — Essai XA et guide: Immersion dans les solvants de nettoyage

IEC 60068-2-47, Essais d'environnement — Partie 2-47: Essais — Fixation de spécimens pour
essais de vibrations, d'impacts et autres essais dynamiques

IEC $0068-2-75, Essais d'environnement — Partie 2-75: Essais — Test Eh: Essais au martpau

IEC $0127-11:2006, Miniature fuses — Part 1: Definitions for miniature fuses and geheral
requirements for miniature fuse-links (disponible en anglais seulement)
IEC 60127-1:2006/AMD1:2011
IEC 60127-1:2006/AMD2:2015

IEC 60127-2, Coupe-circuit miniatures — Partie 2: Cartouches

IEC $0127-3:2015, Coupe-circuit miniatures — Partie 3:/,Eléments de remplacement
subminiatures

IEC 60216-1, Matériaux isolants électriques — Propriétés d'endurance thermique — Partie 1:
Méthpdes de vieillissement et évaluation des résultats d'essai

IEC $0529:1989, Degrés de protection procurés par les enveloppes (Code IP)

IEC $0664-1:2020, Coordination de Ilisofement des matériels dans les réseaux d’énergie
électrique a basse tension — Partie 1: Rrihcipes, exigences et essais

IEC 60695-4:2012, Essais relatifs “aux risques du feu — Partie 4: Terminologie relativg aux
essals au feu pour les produits.@lectrotechniques

IEC $0695-2-12:2021, Essais relatifs aux risques du feu — Partie 2-12: Essais gu fil
incandescent/chauffapt="Méthode d'essai d'indice d’inflammabilité au fil incandescent (QWFI)
pour|matériaux

IEC $0695-2-13:2021, Essais relatifs aux risques du feu — Partie 2-13: Essais gu fil
incandescent/chauffant — Méthode d’essai de température d’allumage au fil incandegcent
(GWIT) pour matériaux

IEC 0095'11'52010, EDOGI‘O Icllatl.f\) auA II.OL[UG\) du qu - Pall‘l‘c 11'5 l'-l’allllllcn) Cl”U\) al -
Méthode d'essai au brileur-aiguille — Appareillage, dispositif d'essai de vérification et lignes
directrices

IEC 60999-1, Dispositifs de connexion — Conducteurs électriques en cuivre — Prescriptions de
sécurité pour organes de serrage a vis et sans vis — Partie 1: Prescriptions générales et
particuliéres pour les organes de serrage pour les conducteurs de 0,2 mm2 a 35 mm2 (inclus)

IEC 61210, Dispositifs de connexion — Bornes plates a connexion rapide pour conducteurs
électriques en cuivre — Exigences de sécurité

T Il existe une version consolidée de cette publication comprenant [I'lEC 60127-1:2006, I'lEC 60127-
1:2006/AMD 1:2011 et I'lEC 60127-1:2006/AMD 2:2015.
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3 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I''EC 60050-441, de
I'EC 60050-581 et de I'lEC 60127-1 ainsi que les suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
ensemble-porteur
combinaison d'un socle et de son porte-fusible

Note 1 a l'article: Dans quelques conceptions d’ensemble-porteur dans lesquelles le soclefet te porte-fusiple ne
sont plas séparés, 'ensemble-porteur peut étre composé du socle seulement, sans porte-fusible.

3.11
soclx
parti¢ fixe d'un coupe-circuit équipée de contacts et de bornes poufle raccordement au cjrcuit

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

3.1.2
porte-fusible
parti¢ mobile d'un coupe-circuit destinée a recevairun élément de remplacement

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

3.1.3
ensemble-porteur protégé
ensemble-porteur avec des contactsiinaccessibles

3.1.
ensemble-porteur non protégé
ensemble-porteur avec des ‘contacts accessibles

EXEMPLE Clips.

3.2
caragtéristique assignée
chacpine ~des valeurs caractéristiques qui définissent ensemble les conditiond de
fonctjopmement d'aprés lesquelles les essais sont déterminés et pour lesquelles I’ensemble-
portdur.a été concu ’In

EXEMPLE Exemples de valeurs assignées généralement indiquées pour des ensembles-porteurs:
- tension (Uy);

= courant (I);

- puissance admissible.

3.3
puissance admissible assignée
valeur de puissance admissible d'un ensemble-porteur assignée par le fabricant

Note 1 a l'article: Cette valeur est la puissance dissipée maximale produite par I'élément de remplacement
conventionnel d’essai inséré, que l'ensemble-porteur peut admettre sans dépasser les températures spécifiées
pendant I'essai au courant assigné.

Note 2 a I'article: La puissance admissible assignée se référe a une température ambiante de 23 °C.
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courant assigné
valeur du courant d'un ensemble-porteur, fixée par le fabricant, a laquelle référence est faite

pour

3.5

la puissance admissible assignée

tension assignée
valeur de la tension d'un ensemble-porteur, assignée par le fabricant, a laquelle renvoient le

fonct

3.6

ionnement et les caractéristiques fonctionnelles

2023

coor
correg
comy

[SOU

3.7

tens
valey
provq

[sou

3.8

catégorie de surtension

chiffre définissant une condition de surtension transitoire

Note 1 a I'article: Catégories spécifiées, voir I'Article’C.

[SOURCE: IEC 60664-1:2020, 3.1.20,¢modifié — La Note 1 a l'article “Les catégorie
surtension I, I, 1l et IV sont utilisées,~xoir 4.3.2” a été entiérement reformulée.]

3.9

pollytion

<d’un systéme électrique>.toute condition de matériau étranger solide, liquide ou gazeux
ionisgs) qui peut affecter\la rigidité diélectrique ou la résistivité de surface

[sou

3.10

degrg de_pollution

chiffn

dination de l'isolement
spondance mutuelle des caractéristiques d’isolement du matériel électrique _en, 14
te du micro-environnement prévu et des autres contraintes ayant une influence

RCE: IEC 60664-1:2020, 3.1.3, modifié — La Note 1 a l'article a été supprimée.]

on de tenue aux chocs
r de créte la plus élevée d’'une tension de choc, de forme et de.polarité spécifiées, q
que pas de claquage dans des conditions d'essai spécifiées

RCE: IEC 60664-1:2020, 3.1.15]

RCE: IEC 60664-1:2020, 3.1.24]

e caractérisant la pollution prévue du micro-environnement

bnant

Ui ne

s de

(gaz

Note 1 a l'article: Voir I'Article C.2.

[SOURCE: IEC 60664-1:2020, 3.1.25, modifié — La Note 1 a l'article a été ajoutée].

3.11

micro-environnement
<d’'un systeme électrique> conditions ambiantes qui influencent immédiatement le
dimensionnement de la distance d’isolement et des lignes de fuite

[SOURCE: IEC 60664-1:2020, 3.1.23]
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3.12

distance d'isolement
plus petite distance dans I'air entre deux parties conductrices

[SOURCE: IEC 60664-1:2020, 3.1.4]

3.13

ligne de fuite
distance la plus courte, le long de la surface d'un isolant solide, entre deux parties conductrices

[SOU

3.14

isolTion solide
iau isolant solide, ou combinaison de matériaux isolants solides, placé entre-deux parties

maté
cond

[SOU

3.15
indid
IRC

valel
sans
spéc
Note 1
congu
consiy

group

[sou

3.16

partie active

cond
fonct
cond

Note 1

[SOU
élect

RCE. |IEC 60050 1R1-’)ﬁﬂ1’ 154115 Rﬁ]

Lictrices ou entre une partie conductrice et une partie du corps

RCE: IEC 60664-1:2020, 3.1.6]

e de résistance au cheminement

r numérique de la tension maximale, exprimée en vplts, qu’'un matériau peut supq
cheminement et sans apparition de flammes persistantes dans des conditions d’
fices

a l'article: L'essai pour déterminer l'indice de résistance au cheminement conformément a I'lEC 601
de fagon a comparer le comportement de divers.matériaux isolants placés dans des conditions d'es
te & faire tomber des gouttes d'un liquide aqueux‘eontaminant sur une surface horizontale pour donn
bs de matériaux de conduction électrolytique etleurs valeurs IRC, voir I’Article C.3.

RCE: IEC 60050-212:2010, 212-14<59, modifié — La Note 1 a I'article a été ajoutée]

icteur ou partie conductrice destiné a étre sous tension dans des condition
Lcteur PEN, le conducteur PEM ou le conducteur PEL

a l'article: Cette.notion n’implique pas nécessairement I’existence d’un risque de choc électrique.

RCE: IE€60050-826:2022, 826-12-08, modifié — la partie "<installations et matg
fiques=>"a été supprimée, la définition a été reformulée et la note a I'article a été ajod

3.17

orter
pssai

N2 est
sai. Il
br des

5 de

onnement normal, ;y' compris le conducteur neutre, mais par convention, excepté le

briels
tée.]

catégories de protection de I’ensemble-porteur contre les chocs électriques
désignation qui caractérise le degré de protection de I'’ensemble-porteur contre les chocs
électriques

3.18

température maximale admissible de I’air ambiant
température de l'air la plus élevée, a proximité immédiate, que I’ensemble-porteur peut
supporter a une puissance admissible assignée par le fabricant de I’ensemble-porteur sans que
les températures maximales admissibles sur les surfaces accessibles et inaccessibles soient

dépa

ssées
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3.19

indice relatif de température

fondé sur I'lEC 60216-1, indice de température d’un matériau d’essai obtenu a partir du temps
qui correspond a l'indice connu de température d’un matériau de référence lorsque les deux
matériaux sont soumis aux mémes méthodes de vieillissement et de diagnostic dans des essais
comparables

3.20

isolant

partie d’'un produit électrotechnique qui sépare les piéces conductrices portées a des potentiels
différents au cours du fonctionnement ou isole ces piéces de I'environnement

Note 1 a I'article: Pour plus de précisions, voir I'lEC 61140 et I'lEC 60664-1.

[SOURCE: IEC 60050-212:2010, 212-11-07, modifié — Le terme “isolant électrique” a été
rempllacé par “isolant”.]

3.201
isoldtion fonctionnelle
isolation entre parties conductrices qui est uniquement nécessaire paour’le bon fonctionnement
du mptériel

[SOURCE: IEC 60664-1:2020, 3.1.29]

3.202
isoldtion principale
isolation des parties actives dangereuses qui assure la protection principale

Note 1 a I'article: Cette notion n'est pas applicable a_llisolation exclusivement utilisée a des fins fonctionnell

134
(2]

[SOURCE: IEC 60050-826:2022, 826-12-14, modifié¢ — Dans la définition, le terme “isolatipn” a
été remplacé par “isolation des parties-actives dangereuses”.]

3.203
isoldtion supplémentaire
isolation indépendante prévue, en plus de l'isolation principale, en tant que protection en cas
de d¢faut

[SOYRCE: IEC 60050-826:2022, 826-12-15]

3.204
double isolation
isolation comprenant a la fois une isolation principale et une isolation supplémentaire

SOL RAC. I~ ANAPFN QRN NN 00N A0 407
[ NUL. TV OUUJU=02U. 2V, 02U T2 TU]

3.20.5

isolation renforcée

isolation des parties actives dangereuses assurant un degré de protection contre les chocs
électriques équivalant a celui d'une double isolation

Note 1 a l'article: L'isolation renforcée peut comporter plusieurs couches qui ne peuvent pas étre soumises aux
essais séparément en tant qu'isolation principale ou isolation supplémentaire.

[SOURCE: IEC 60050-826:2022, 826-12-17, modifié — Dans la définition, le terme “isolation” a
été remplacé par “isolation des parties actives dangereuses”.]
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3.21

partie inaccessible
surface inaccessible
partie ou surface a l'intérieur du matériel, avec laquelle le doigt d'épreuve normalisé conforme

alle

3.22

C 60529 ne peut entrer en contact

partie accessible

surface accessible
toute partie ou surface qui peut étre touchée avec le doigt d'épreuve normalisé conforme a
I'EC 60529, lorsque I'’ensemble-porteur est installé et actionné comme en usage normal, par

exe

3.23

calibre

élém

4

Les 4

et saps danger pour l'utilisateur ou I'entourage lorsqu’ils sont utilisés normalement et ins

selor

les instructions données par le fabricant.
En rg¢gle générale, la vérification est effectuée en réalisant la totalité des essais appro
fiés.

spéc

Les
du f

Des
indiq

Tableau 1 — Caractéristiques des ensembles-porteurs protégés ou non protégés

ple sur le panneau avant a un materiel

ent de remplacement pour les essais, sans élément de fusion

Fxigences générales

nsembles-porteurs doivent étre congus et construits de fagon'que la performance soit

xigences et essais supplémentaires peuvéentétre ajoutés conformément a la déclar
bricant, comme cela est présenté a I'’Annéex D.

exemples de types d’ensembles-porteurs dont les caractéristiques sont différentes
1és dans le Tableau 1.

sdre
allés

priés

ation

sont

Description

Types de montage
— Montage sur\panneau et plaque de base
— Montage, sur carte de circuit imprimé

2 Méthédes de fixation:
— Méthodes de fixation sur panneau:
« Fixation par écrou (écrou taraudé)
« Fixation par encliquetage:
a) Socle a systéme a ressort intégré
b) Socle a écrou ressort séparé (écrou réalisé, par exemple, en acier a ressort fin avec un
logement congu pour recevoir la piece qui s’emboite).
— Méthodes de fixation sur carte de circuit imprimé (PC - printed circuit):
+ Fixation par brasage
+ Fixation a fiches
3

Méthodes d'insertion du porte-fusible dans le socle:
— Insertion a vis

— Insertion a baionnette

— Insertion a fiches
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N° Description

Types de bornes:
— Bornes a vis
— Bornes a braser
— Bornes pour connexion rapide
— Autres bornes sans brasure:
* bornes a sertissage

* bornes pour connexion
enroulée

5 Protection contre les chocs électriques

— Ensemble-porteur sans protection intégrée contre les chocs électriques
— Ensemble-porteur avec protection intégrée contre les chocs électriques
— Ensemble-porteur avec protection intégrée renforcée contre les chocs électriques

nécefssairement exclus du présent domaine d’application.

NOTE Cette liste n'est pas exhaustive et les ensembles-porteurs qui n'y sont pas énoncés ne sont| pas

5 Caractéristiques assignées et classifications préférentielles pour les

ensembles-porteurs

Le Thbleau 2 présente les valeurs pour les caractéristiques ‘assignées et les classificqtions

préférentielles.

Tableau 2 — Valeurs pour les caractéristiques
assignées et les classifications préférentielles

Caractéristiques assignées et classifications

[

Pour éléments de remplacement conformes

pour les ensembles-porteurs
I'lEC 60127-2 I'lEC 60127-3
Tension assignée 250 V et 500 V 125V et 250 V
Cpurant assigné 6,3A/10A/12,5A/ 6,3A/10 A
16 A/20A/25A
Plissance admissible assignée asune température 1,6 W/25W/3,2W/ 1,6 W/2,0W
ambiante T,, de 23 °C 4W/SW/6W/8W

Chtégories de protectjon,de I'’ensemble-porteur contre

lds chocs électriques

Catégorie PC1
Catégorie PC2
Catégorie PC3

Pfotection contre tes chocs électriques relative aux Classe l ou ll
matériels, conformément a I'lEC 61140

Cpordination de l'isolement conformément a

I'[EC,60664-1:

a) €atégorie de surtension Il ou Il

b) Degré de pollution 20u3

c) Indice de résistance au cheminement IRC IRC = 150

En référence aux caractéristiques assignées (tension, courant, puissance admissible), si
d'autres valeurs sont exigées, il convient de les choisir dans la série R10 selon I'lSO 3. Pour
les classifications (coordination de I'isolement conformément a I'lEC 60664-1, voir le Tableau 2)

d'autres valeurs peuvent étre spécifiées.

Le fabricant donne toutes les
classifications, conformément a ’Annex E.

informations sur les caractéristiques assignées et les
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6 Marquage

6.1 Les ensembles-porteurs doivent porter un marquage avec les indications suivantes:

— le nom du fabricant ou la marque de fabrique;
— la référence catalogue ou la référence de type.

Le fabricant doit fournir les marquages ci-dessous sur la plus petite des étiquettes de
I’emballage. Il peut également apposer ces marquages sur I'ensemble-porteur.

— la tension assignée en volts;

— | puissance admissible en watts;

— |g courant assigné en ampeéres.

Dang le cas des ensembles-porteurs montés sur panneau, ces marquages ne doivent pag étre
placds sur la face frontale de I'ensemble-porteur. Cette exigence est destinée a e¢viter
I'installation d’'un élément de remplacement de rechange dont la caractéristique assignég est
incorfecte.

Exemples de Marquage: 250 V 4 W/6,3 A ou 250V 4 W 6,3 A.
Le mprquage doit étre indélébile et facilement lisible.

6.2 | La vérification est effectuée par inspection et en.-frottant le marquage a la main pendant
15 s jJavec un morceau de tissu imbibé d’eau, puis ajynouveau 15 s avec un morceau de [tissu
imbilé d’essence de pétrole.

Pour| I'essence de pétrole, l'utilisation d’un(solvant aliphatique hexane avec une teneur
maxifnale en aromatiques d'au moins 0,1 %3un indice de kauributanol de 29, une tempérpture
d'ébdllition initiale d'environ 65 °C, un_point sec d'environ 69 °C et une gravité spécifique
d’enyiron 0,68.

NOTE| Dans le cas ou un code couleun est utilisé, il n’est pas nécessaire d'appliquer I'essai destiné a vér|fier le
margyage indélébile.

7 Généralités sur les essais

71 Nature des essais

Les ¢ssais meaqtionnés dans la présente norme sont des essais de type.

Les g$équences d’essai et le nombre d’échantillons a soumettre a I'essai sont indiqués [dans
I’Annlex B.

7.2 Conditions atmosphériques normalisées pour les mesurages et les essais

Sauf spécification contraire, tous les essais doivent étre effectués dans les conditions
atmosphériques selon 7.1 de I'lEC 60127-1:2006.

7.3 Préconditionnement des échantillons d’essai

Sauf spécification contraire, les échantillons d’essai doivent étre maintenus 4 h au moins dans
les conditions atmosphériques normalisées, avant que les mesurages ne soient effectués.

7.4 Nature de I'alimentation

Dans le cas d’essais en courant alternatif, la tension d’essai doit étre de forme pratiquement
sinusoidale avec une fréquence comprise entre 45 Hz et 62 Hz.
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7.5 Calibres d’essai
7.5.1 Calibres conformes a I'lEC 60127-2
Pour les essais qui nécessitent un calibre (Figure 1), les calibres appropriés mentionnés dans

le Tableau 3 doivent étre utilisés. Les calibres, ou leurs parties, en laiton doivent étre recouverts
d’un premier dépbt de nickel de 8 uym et d’'un dépét final d’or de 4,5 pym.

Il ne doit pas y avoir de trou dans les extrémités des calibres.

Les calibres doivent avoir une composition homogéne, a I’exception des calibres numéros 3
et 6.

Dimensions enmillimétres

I

]

T
oD,
oD,

)

Tube

Capsule Capsule

IEC

NOTE| Le symbole qui précise la rugosité, N6, est conforme a I'lSO 13022,

Figure 1 — Profil des calibres et des éléments de remplacement conventionnels|
d’essai conformes a I'lEC 60127-2

Le Tableau 3 présente les-dimensions et les matériaux pour les calibres selon I'lEC 6012f-2.

2 e présent document a été révisé par I'lSO 21920-1:2021.
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Tableau 3 — Dimensions et matériaux pour les calibres selon I'lEC 60127-2

b Téneur en cuivre de 58 % a 70 %.

Type de cartouche Mater.l‘aux des
piéces
Elément L D1 D2 B Poids
de |cCalibre . approximatif
o Taille Capsule Tube
remplac N
ement
mm mm mm mm mm g
1 maximale | 20,54 7% 04| 5.3 +8’01 4,2+0,1 5 +8’1 - Acier?@
2 | Minimale {1946 3" | 50 0o 4201 57 25 Laiton®
5 x 20 ’
Capsules Tuge de
0 +0,01 +0,1 . verfe ou
3 - |2054 g0 | 53 42 | 62 - dejfaiton | o dmiqu
e
. 0 0,01 0,1
4 maximale | 32,64 _ 4 | 6,45 +O, 5,5+0,1 6 +0’ T Acier?@
L 0,04 0 0,1
5 minimale | 30,96 +0’ 6,25 0 |55%0,1 6+0’ 6 Laiton®
6,3 x|32 ’
Capsules Tuge de
0 +0,01 *0,1 . verfe ou
6 ~ 3264 (4| 645 55 8.8 - de laiton | ceramiqu
e
a  Dpr.

7.5.2

Pour| les essais qui nécessitent un calibre (Figure 2 et Figure 3), les calibres appro

Calibres conformes a I'lEC 60127-3

mentjonnés dans le Tableau 4 dojivent étre utilisés.

Les galibres, ou leurs partie§, en laiton doivent étre recouverts d’'un premier dépdt de nick

8 uym|et d’'un dép6bt final d’or. de 4,5 ym.

Les galibres doivent avoir une composition homogeéne, a I’exception des calibres numéros

priés

el de

3 et
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Dimensions en millimétres
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Figyre 2 — Profil des calibres et des éléments de remplaceément conventionnels d’egsai
conformes a la feuille de norme 1 de I'lEC 60127-3:2015

Dimensions en millimétres
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Figure 3 — Profil des calibres et des éléments de remplacement conventionnels d’essai
conformes aux feuilles de norme 3 et 4 de I'lEC 60127-3:2015
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Tableau 4 — Dimensions et matériaux pour les calibres selon I'l[EC 60127-3

Type de D P Matériaux des piéces
Elément de Calibre
remplacement N° Taille mm mm A B
subminiature
Feuille de norme 1 . 0 .
1 maximale 0,70 _p 02 Acier?
. 0 +0,17 o b
2 minimale 0,55 20,02 2,54 ~0,09 Laiton
0 Materigu
_ ionb
3 0,70 ~0,02 Laiton isolan
Feuilles de . 0 . a
normle 3 et 4 4 maximale 0,63 ~0.02 Acier
. 0
5 minimale 0,56 _g p 5,08+0,1 Laiton®
0 Y Matéridu
6 - 0,60 20,02 Laiton isolan

2  Qur.

®  Tleneur en cuivre de 58 % & 70 %.

8 PRrotection contre les chocs électriques

8.1 Catégorie PC1: Ensembles-porteurs sans protection intégrée contre les chocs
électriques

Les ¢nsembles-porteurs de la catégorie;RC1 sont appropriés uniquement a des applicdtions
dans| lesquelles des moyens correspondants complémentaires sont prévus pour assurer la
protdction contre les chocs électriques.

8.2 | Catégorie PC2: Ensembles-porteurs avec protection intégrée contre les chocs
électriques

8.21 L’ensemble-porteur doit étre congu de fagon que:

s parties actives’ ne soient pas accessibles lorsque I'ensemble-porteur est fixé et installé
prrectementisur le panneau avant d’'un matériel avec un porte-fusible et un calibre
iméro 30 numéro 6 selon le Tableau 3 ou le Tableau 4 introduits dans le socle;

|
S50 F

ds parties actives ne deviennent accessibles ni pendant l'introduction ou I’extractign du
pprte~fusible a la main ou a I'aide d’un outil ni aprés son extraction.

8.2.2 La vérification est effectuée en utilisant le doigt d'épreuve normalisé spécifié dans
I'EC 60529. Ce doigt d’épreuve est appliqué sans force appréciable dans toutes les positions
possibles. Si I'ensemble-porteur a un porte-fusible, le calibre numéro 3 ou numéro 6 selon le
Tableau 3 ou le Tableau 4 doit étre placé dans le porte-fusible au cours de I'essai. En ce qui
concerne l'indication du contact avec la partie appropriée, il est recommandé d’utiliser un
indicateur électrique avec une tension d’environ 40 V.

8.3 Catégorie PC3: Ensembles-porteurs avec protection intégrée renforcée contre les
chocs électriques

Les exigences relatives a cette catégorie sont identiques a celles relatives a 8.2
(Catégorie PC2), mais I'essai est effectué a I'aide d’un fil rigide d’essai de 1 mm de diameétre
conforme au Tableau VI de I'lEC 60529:1989, a la place du doigt d’épreuve normalisé.


https://iecnorm.com/api/?name=f1e9be21ea8f94858e0fbec31d2ed03e

- 78 - IEC 60127-6:2023 © IEC 2023

9 Distances d’isolement et lignes de fuite

9.1 Généralités

Les distances d’isolement et les lignes de fuite doivent étre vérifiées lorsque '’ensemble-porteur
est assemblé correctement, installé comme en utilisation normale et équipé d’un calibre
numéro 3 ou numéro 6 selon le Tableau 3 ou le Tableau 4.

La vérification est effectuée par mesurage.

9.2 _Exi inimal ! bl | : ion du ni

d’isolation

9.2.1 Le Tableau 5 présente des types d’isolation entre des parties actives difféerentes et
des parties accessibles.

Tableau 5 — Types d’isolation entre des parties actives différentes
et des parties accessibles

Type d'isolation

Fonctionnelle | Principale | Supplénientaire | Renforcée | Double
Isolation entre:

a) Harties actives de potentiel %
ifférent
b) Harties actives et plaque

utre partie métallique qui peut
ntrer en contact avec la plaque
e fixation, par exemple des

F

d

F

meétallique de fixation ou toute

E

=

d

dispositifs de fixation des socles.

Epaibseur de la plaque de fixation
confoprme a 10.1.1

+ ensembles-porteurs
conformes 4 9.2.2 X (X)2

+ ensembles-porteurs X %
conformes a 9.2.3

arties actives et toutes les
arties avec lesquelles le, doigt
épreuve peut entrer en.contact
parties accessibles)

— QT T

ensembles-porteurs
conformes a.9.2'2 X (X)2

+ ensembles-porteurs X X
conformes a 9.2.3

a8  LUisolation supplémentaire ne s'applique qu'en plus de I'isolation principale, alors que I'isolation princjpale
pleutéétre appliquée sans l'isolation supplémentaire.

9.2.2 Les ensembles-porteurs prévus pour le matériel de la classe | doivent avoir au moins
I'isolation principale entre des parties actives et des parties métalliques accessibles. Ces
parties métalliques doivent étre telles qu’elles assurent une connexion solide au circuit de terre
de protection du matériel dans lequel I'ensemble-porteur est destiné a étre utilisé.

9.2.3 Les ensembles-porteurs prévus pour le matériel de la classe Il doivent avoir une
double isolation ou une isolation renforcée entre des parties actives et des parties accessibles.
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9.3 Distances d'isolement

Les distances d’isolement doivent étre dimensionnées de fagon que I’ensemble-porteur
supporte les surtensions attendues au cours de I'usage normal. Les distances d'isolement
doivent étre vérifiées par un mesurage de dimensions et I'essai de tension de tenue aux chocs
selon 10.1.5, lorsque cet essai est exigé.

Les distances d'isolement égales a celles qui sont spécifiées dans le Tableau 7 ou dans le
Tableau 8 doivent étre considérées comme étant conformes a cette exigence. Dans ce cas,
I'essai de tension de tenue aux chocs selon 10.1.5 n'est pas exigé.

Les distances d'isolement peuvent étre inférieures aux valeurs spécifiées dans le Tableay 7 et
dansjle Tableau 8, mais pas inférieures aux valeurs déterminées pour les conditions de chhamp
homaggeéne selon le Tableau F.2 de I'l[EC 60664-1:2020. Dans ce cas, les distances d'isolement
doivgnt étre considérées comme étant conformes a cette exigence tant qu'il ne se.produit gucun
cas de non-conformité dans I'essai de tension de tenue aux chocs selon 10.1.5:

Les dliistances d'isolement inférieures aux valeurs déterminées pour lesiconditions de champ
homggéne selon le Tableau F.2 de I'lEC 60664-1:2020 doivent étre considérées comme gtant
confgrmes a cette exigence.

Tlableau 6 — Tensions de tenue aux chocs exigées pour les distances d’isolement

T . . Tensions)de tenue aux chocs exigées
ension assignée U1,2/50 1
\Y kV
Catégorie de surtension Isolation fonctionnelle, Isolation renforcée du
] m prmc’lpale ou double isolation
supplémentaire
<50 - 0,5 0,8
>50a<100 - 0,8 1,5
> 100 a < 150 - 1,5 2,5
> 150 a < 300 <150 2,5 4,0
> 300 a4 <600 > 1560,a'< 300 4,0 6,0
- > 300 a < 600 6,0 8,0
- > 600 a <1000 8,0 1,2
" donformément aW’IEC 60060-1. U1,2/50 définit la forme de I'onde de choc: durée d'établissement de 1|2 us
et durée jusquiaila mi-valeur de la queue de 50 ps.

De plus’en’/plus de matériels qui fonctionnent a des tensions inférieures a 125 V sont utilisés.
Les eénsembles-porteurs spécifiqguement congus pour le fonctionnement a ces tensions| plus
basses doivent satisfaire aux prescriptions indiquées dans ce tableau, afin qu'ils soient
conformes a I'lEC 60664-1.

L'attention est attirée sur le fait que les spécifications de matériels peuvent comporter des
exigences qui s'ajoutent a celles qui sont spécifiées dans le Tableau 5, le Tableau 6, le
Tableau 7 et le Tableau 8 ou qui en différent.

Le Tableau 7 et le Tableau 8 donnent les distances minimales d'isolement dans I'air en fonction
de la tension assignée, de la catégorie de surtension et du degré spécifié de pollution.

NOTE Distances minimales d’isolement dans I'air en millimétres jusqu'a 2 000 m au-dessus du niveau de la mer
pour des conditions de champ hétérogéne conformément au Tableau F.2 de I'lEC 60664-1:2020.
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Tableau 7 — Distances minimales d’isolement dans I'air
sous la catégorie de surtension Il

\

Tension assignée

Distances d'isolement dans I'air

mm

Isolation fonctionnelle,
principale ou

Isolation renforcée ou

Degré de pollution

supplémentaire double isolation 2 3
<50 - 0,2 0,8

> 504 <100 <50 0,2 0,8
> 100 a <150 >50a<100 0,5 0,8
> 150 a < 300 > 100 a <150 1,5 1,5
> 300 a < 600 > 150 a < 300 3,0 3,0
- > 300 a <600 5,5 55

- > 600 a <1000 8,0 8,0

Tableau 8 — Distances minimales d’isolement'\dans l'air

sous la catégorie de surtensionll

\

Tension assignée

Distances d'isolement dans l'air

mm

Isolation fonctionnelle,
principale ou

Isolation renforcée ou

Degré de pollution

>600'a < 1000

11

upplémentaire double isolation 2 3
<150 - 1,5 1,5

> 150 & < 300 <150 3,0 3,0
> 300 a4 <600 > 150 a <300 5,5 5,5
- > 300 a'< 600 8,0 8,0

11

9.4 | Lignes de fuite
9.4.1

suivgnts doivent étre pris en considération:

— tgnsion/assignée;

Les lignes. de fuite pour I'isolation principale ou supplémentaire, déterminées a
de I3 tension @ssignée, doivent étre choisies dans le Tableau 9. Les facteurs d'infly

bartir
ence

—  degrée de pollution:
7 ™ 4

— forme de la surface isolante;

— indice de résistance au cheminement (IRC).

9.4.2

exigences selon 6.2 de I'lEC 60664-1:2020.

9.4.3

fois la valeur spécifiée dans le Tableau 9.

9.4.4

Mesurage des lignes de fuite et des distances d'isolement, forme de la surface isolante:

Les lignes de fuite pour I'isolation renforcée ou la double isolation doivent étre de deux

Une ligne de fuite ne peut pas étre inférieure a la valeur associée de distance

d'isolement. En conséquence, la ligne de fuite la plus courte possible est égale a la distance

d'isolement exigée.
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