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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -

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

2023

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/ 0 this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the\lntérnational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetween the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus 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 internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’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 to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher 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 othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

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

This|redline version of the official IEC Standard allows the user to identify the cha
mad¢ to the prewous edltlon IEC 60127-1:2006+AMD1: 2011+AMD2 2015 CSV A ve

aising
on for
pns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

prmity
br any

s and
hge or
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r IEC

bns is

patent

nges
tical

deletlons are in strlkethrough red text
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IEC 60127-1 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 2006,
Amendment 1:2011 and Amendment 2:2015. This edition constitutes a technical revision.

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

a) modification of 6.3 to clarify the marking items;

b) m

d)

c
c) d
d
e) a

odification—of-9.3-1-to-introduce—a-tolerance—fortheprospective—current-for-the-bre
bpacity test;

eletion of contents of 9.6, Pulse test;

eletion of Annex C;

ddition of new Annex C user guide for miniature fuse-links.

The fext of this International Standard is based on the following documehts:

Full i
the 4

The |

This
acco
at w
desc

A list]
be fo

This

appli
unive
parts

IEC ¢

Draft Report on voting

32C/615/FDIS 32C/624/RVYD

bove table.
anguage used for the development of this Infernational Standard is English.

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

vw.iec.ch/members_experts/refdocs; The main document types developed by IEC
ibed in greater detail at www.iecsech/publications.

of all parts in the IEC 60127 series, published under the general title Miniature fuses
und on the IEC website:

Part 1 of the |IE€\60127 series covers definitions, general requirements and
cable to all types_of miniature fuses (e.g. cartridge fuse-links, sub-miniature fuse-
rsal modular.fuse-links and miniature fuse-links for special applications). All subseq
of the complete series are to be read in conjunction with this Part 1.

0127<consists of the following parts:

IEC @

aking

hformation on the voting for its approval can be found_in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1, and ISO/IEC Directives, IEC Supplement, avalilable

are

, can

tests
inks,
juent

0127-1,Miniature fuses — Part 1: Definitions for miniature fiises and general requiire

nents

for m

iniature fuse-links

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

IEC 60127-3, Miniature fuses — Part 3: Sub-miniature fuse-links

IEC 60127-4, Miniature fuses — Part 4: Universal modular fuse-links (UMF) — Through-hole and

surfa

ce mount types

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

IEC 60127-6, Miniature fuses — Part 6: Fuse-holders for miniature fuse-links
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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 protection
IEC 60127-9, (free for further documents)

IEC 60127-10, Moved to IEC 60127-1 as Annex C.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
Specfiicaccument. AT tnisS aate, the aocument Wil oe

e regconfirmed,
e withdrawn,
e r¢placed by a revised edition, or

e amended.

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



https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

IEC

1

60127-1:2023 RLV © IEC 2023 -7-

MINIATURE FUSES -

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

Scope and object

This [part of IEC 60127 covers the general requirements and tests applicable to all types of

min

links |and miniature fuse-links for special applications) for the protection of electric applia
electfonic equipment and component parts thereof normally intended to be usedindoors.

This [document does not apply to fuses intended for the protection of low-voltage elec

inst

Spedfic details covering each major subdivision are given in subsequent parts.

This [document does not apply to fuses for appliances intended to be used under sp

con

The ¢bject of this document is

a)

b)

c)
d)

2

The following documents are referred to in the text in such a way that some or all of their co

con
For

amendments) applies.

allations. These are covered by IEC 60269, Low Voltage Fuses.

d|tions, such as in a corrosive or explosive atmosphere.

tq establish uniform requirements for miniature\fuses so as to protect appliances or pa
appliances in the most suitable way,

tq define the performance of the fuses;\so0 as to give guidance to designers of eleg
appliances and electronic equipment-and to ensure replacement of fuse-links by tho
s|imilar dimensions and characteristic¢s,

tq define methods of testing,

tq define maximum sustained dissipation of fuse-links to ensure good compatibility of s
ppwer acceptance when* used with fuse-holders according to this docu
gee IEC 60127-6).

—~

Normative references

stitutes réquirements of this document. For dated references, only the edition cited ap
undated* references, the latest edition of the referenced document (including

igture fuse-links (e.g. cartridge fuse-links, sub-miniature fuse-links, universal modular fuse-

nces,

trical

ecial

rts of

trical
se of

tated
ment

ntent
blies.
any

IEC 60038, IEC standard voltages

IEC 60127-6:49942014, Miniature fuses — Part 6: Fuse-holders for miniature fuse-links

Amendment 1-(1996)
Amendment 2(2003)


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

-8 - IEC 60127-1:2023 RLV © IEC

3 Terms and definitions

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

2023

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

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

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

3.1

fuse
devid
open
for a

Note 1

3.2

5 the circuit in which it is inserted by breaking the current when this exceeds a_given
sufficient time

to entry: The fuse comprises all the parts that form the complete device.

miniature fuse

fuse

3.3
fuse
part

3.4

n which the fuse-link is a miniature fuse-link

link
bf a fuse including the fuse-element(s) intended to-be replaced after the fuse has ope

encldsed fuse-link

fuse-
it car
of ga

3.5

Is or the ejection of flame or metallie particles

miniature fuse-link
encldsed fuse-link for the protéction of electric appliances, electronic equipment and compaonent

parts

3.5.1

thereof normally intended to be used indoors

cartridge fuse-link
encldgsed miniature fuse-link of rated breaking capacity not exceeding 2 kA and which h

least

Note

3.5.2

one of its\principle dimensions not exceeding 10 mm

to entny: Principle dimensions are length, width, height and diameter.

e that, by the fusing of one or more of its specially designed and proportioned coniponjents,

alue

rated

link in which the fuse-element is totally.eti¢losed, so that during operation within its rfating
not produce any harmful external effects, e.g. due to development of an arc, the release

ps at

miniature fuse-link for special applications
enclosed miniature fuse-link which is not covered in IEC 60127-2, IEC 60127-3 or IEC 60127-4
and of rated breaking capacity not exceeding 50 kA and having a width and height not exceeding

12 m

3.5.3

m and a length not exceeding 50 mm

sub-miniature fuse-link
miniature fuse-link of which the case (body) has no principal dimension exceeding 10 mm

Note 1 to entry: Principal dimensions are length, width, height and diameter.


http://www.electropedia.org/
http://www.iso.org/obp
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3.5.4

universal modular fuse-link
miniature fuse-link primarily adapted for direct electrical connection to printed circuit boards or
other conductive substrates, incorporating features designed to provide a degree of non-
interchangeability where necessary

3.6

fuse-link contact
conductive part of a fuse-link designed to engage with a fuse-base contact or with a fuse-carrier
contact

3.7
fuse
comb

3.8

fuse
fuse-
fixed

3.9

fuse
fuse-
cond
contg

3.10
fuse
mov4g

3.11
fuse
cond
a fus

3.12
fuse
part

3.13
hom
serie
the t

holder
ination of a fuse-base with its fuse-carrier

base
mount
part of a fuse provided with contacts and terminals for connection te the system

base contact

mount contact

Lictive part of a fuse-base, connected to a terminal designed to engage with a fuse-c
ct or with a fuse-link contact

carrier
ble part of a fuse designed to carry a fuse*link

carrier contact
Lictive part of a fuse-carrier cennected to a fuse-link contact and designed to engage
e-base contact

element
pf the fuse-link désjgned to melt when the fuse operates

bgeneous series (of fuse-links)

5 of fuse=links, deviating from each other only in such characteristics that, for a given
esting yof one or a reduced number of particular fuse-links of the series may be takg
séntative of all the fuse-links of the series

arrier

with

test,
bn as

repre

Note 1 to entry:

the fol

lowing:

— the bodies have the same dimensions, material and method of manufacture;

Fuse-links are considered as forming a homogeneous series when the characteristics comply with

— the caps or other end closures of the body have the same dimensions, materials and method of attachment and
sealing;

— the granular filler, if any, of the body is of the same material and completeness of filling. It should be of the same
size or any variation of the grain size with current rating should be monotonous;

— the fuse-elements are of the same material with the same principles of design and construction; any changes of
fuse-element dimensions with current rating should be monotonous;

— the rated voltage is the same;

— for low-breaking capacity fuse-links it is only necessary to test the highest rated breaking capacity in a

ho

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

Examples of rated values usually stated for fuses:

— Vvoltage (Uy);

— current (/);

— breaking capacity.

2023

3.15
time
curvg
as a

Note 1
opera

3.15,
curve
as a

Note
opera

3.16

conVentional non-fusing current

valug
(con

3.17
pros
curre
impe

3.18

pre-grcing time (melting time)

inter
elem

3.19
arcin
inter
extin

current characteristics (of a fuse-link) for AC
giving, under stated conditions of operation, the value of time expressed as yirtual
function of the prospective symmetrical current, expressed as the RMS value

to entry: Time/current characteristics usually stated for a fuse-link relate to the pre{afcing time a
ing time.

1 time/current characteristics (of a fuse-link) for DC
giving, under stated conditions of operation, the value of timé expressed as actual
function of the DC prospective current

to entry: Time/current characteristics usually stated for a fuse:Jink“relate to the pre-arcing time a
ing time.

of current specified as that which the fuse-link is capable of carrying for a specified
entional time) without melting

pective current (of a circuit and.with respect to a fuse)
nt that would flow in a circuit, if afuse situated therein were replaced by a link of negl
Hance

al of time between-the beginning of a current large enough to cause a break in the
ent and the instant)when an arc is initiated

g time
al of<time between the instant of the initiation of the arc and the instant of fing
Ction

time

hd the

time

hd the

time

gible

fuse-

| arc

3.20

operating time (total clearing time)
sum of the pre-arcing time and the arcing time

3.21

virtual time
value of /2t divided by the value of the square of the value of the prospective current

Note 1 to entry: The values of the virtual times, usually stated for a fuse-link, are the values of the pre-arcin
and of the operating time.

g time
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3.22

I?t (joule integral)

integ

ral of the square of the current over a given time interval:

t
1% = f i2dt
t=0

Note 1 to entry: The pre-arcing /%t is the /%t integral extended over the pre-arcing time of the fuse.

Note 2 to entry: The operating /%t is the /%t integral extended over the operating time of the fuse.

Note 3
value

3.23
brea
valug
volta

3.24
reco
volta

Note 1
voltag
exists

3.25

maxi
pow¢g
maxi
stang

Note 1
accep

Note 2
melts.

4 (

Fuse
perfa
up to|

to entry: The energy in joules released in 1 Q of resistance in a circuit protected by a fuse is equal
bf the operating 727 expressed in AZs.

King capacity of a fuse-link
(RMS for AC) of prospective current that a fuse-link is capable of breaking at a s
je under prescribed conditions of use and behaviour

very voltage
he which appears across the terminals of a fuse after breaking of the current

to entry: This voltage may be considered in two successive intervals of time, one during which a tra
E exists, followed by a second one during which the power frequency or the steady-state recovery v

mum sustained power dissipation
r dissipation of a fuse-link measured under prescribed conditions of measurement a
mum current level that can be sustained for a minimum of 1 h or, as specified i
ard sheet for ratings above 6,3 A

to entry: The figure for maximum (sustained dissipation is used in connection with the maximum
ance of fuse-holders for miniature(fuse-links in accordance with IEC 60127-6.

to entry: These values are often exceeded for short periods of time immediately before the fuse-el
Values as high as twice the maximum sustained dissipation have been recorded.

5eneral requirements

rmance¢atany current up to and including the breaking capacity rating and at any vo
the rated voltage, when used within the limits of this document.

to the

tated

nsient
pltage

t the
h the

power

ement

Hlinks shallhbe'so constructed that they are reliable and safe in operation and consist¢nt in

Itage

Durir

gnoérmal use of the fuse-link and within the conditions given in this standard, no permgnent

arc, no external arcing, nor any flame that can endanger the surroundings, shall be produced.
During the test for establishing the maximum sustained dissipation and after operation, the
fuse-link shall not have suffered damage hindering its replacement and the marking shall still
be legible.

In ge

neral, compliance is checked by carrying out all the tests specified.
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Standard ratings

In the relevant standard sheets, values are given for

Each| fuse-link shall be marked with the below in the order given:

c)
d)

6.2

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

NoTFEH—For petroleum spirit the use of an aliphatic solvent hexane, with an aromatics co
of maximum 0,1"% volume, a kauri-butanol value of 29, initial boiling point approximately 6
dry-ploint, approximately 69 °C and specific gravity of approximately 0,68 is recommended,

NOTE}2 In the case of colour coding, the test for indelibility need not be applied.

rated voltage,
rated current,
rated breaking capacity.

Marking

Unless otherwise stated in subsequent parts, the requirements for marking are as.fol

standard sheet. This symbol shall be placed before and adjacent to thernated current.
hese symbols read as follows:
|-:  denoting very quick acting

denoting quick acting

T
F
F
M: denoting medium time-lag
T denoting time-lag

T

T: denoting long time-lag.

Marking shall be indelible and easily legible.

OWS:

Alsymbol denoting the relative pre-arcing time/current characteristic as giver’in the rel¢vant

Rlated current in milliamperes (mA) for rated .currents below 1 A, and in amperes (4) for
rated currents of 1 A or more.-Fhe-marking-of4herated-current shall precede-and-beadjpcent
tq-the marking of the rated voltage-

Tp accommodate existing practice in some countries, for the time being, the currenff may
a|so be indicated in fractions of ampere.

Rlated voltage in volts (V).

Maker's Manufacturer’s name or-trade mark (does not need to follow order of marking).

biece

ntent
5 °C,

6.3 The marking according to 6.1 shall be printed on the packing label along with a reference
to the subsequent IEC 60127 standard and appropriate standard sheet. It is optional to indicate
IEC 60127-1 on the packing label. The marking on the packing label shall include the
abbreviation A-anrd or mA for the current rating of the fuse-link.

Compliance is checked by inspection.

6.4

Further identification of the current rating and the time/current characteristics by m

of colour bands may be used.

Such an additional marking shall be in accordance with Annex A.

eans


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

IEC 60127-1:2023 RLV © IEC 2023 -13 -

6.5

Where marking is impractical due to space limitations, the relevant information

appear on the smallest package and in the manufacturer's technical literature.

7 General notes on tests

7.1

General

Tests according to this document are type tests.

shall

It is recommended that where acceptance tests are required, they are chosen from the type

tests

7.2

7.2.1
folloy

— rq

Whe

subs

Fuse
direc|

If ten
temp

7.2.2
for rg

Whe
ambi

7.3

7.3.1

Fuse

In this document.

Atmospheric conditions for testing

Unless otherwise specified in subsequent parts, all tests shall be carried6ut unds
ying atmospheric conditions:

mperature between 15 °C and 35 °C;
lative humidity between 45 % and 75 %;
r pressure between 8,6 x 104 Pa and 1,06 x 10° Pa.

e the above-mentioned conditions have a significantv'influence, they shall be
antially constant during the tests.

Hlinks shall be tested in the specified bases in free air, and be protected from draught
[ heat radiation. The position of the fuse-holder shall be horizontal.

erature of 23 °C + 1 °C.

In every test report, the ambjent temperature shall be stated. If the standard cond

ent temperature ofS70 °C £ 2 °C, unless otherwise specified.

Type tests

Themumber of fuse-links required shall be specified in subsequent parts.

Llinks-shall be tested or inspected in accordance with the following subclauses:

r the

kept

5 and

nperature has a marked effect on the results of the tests, these shall be performed at a

tions

lative humidity or pressure arénot fulfilled during tests, a note to this effect shall be added
to the report.

e tests are required ‘at elevated temperatures, these tests shall be carried out at an

a) M
b) D
c) C
d) Vv

arking (see 6.1)
imensions (see 8.1)
onstruction (see 8.2)
oltage drop (see 9.1)

with such additional tests as are specified in subsequent parts.

7.3.2

Based on the results of the test in item 7.3.1 d), the fuse-links shall be sorted in
descending order of voltage drop, and numbered consecutively, lower numbers being allocated
to the fuse-links having the highest voltage drop. Tests from these fuse-links shall then be made
in accordance with the relevant testing schedule.
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If a test is to be repeated, spare fuse-links having approximately the same voltage drop as the
original fuse-links shall be used for the repeat test.

7.3.3

a) No failure is allowed in any of the tests covered by Clauses 6 and 8, nor those described in
9.1, 9.2.2 and 9.7 and such additional clauses and subclauses as shall be specified in
subsequent parts.

b) If in the tests covered by 9.2.1 and 9.3, two failures occur at any one test current, the fuse-
links are deemed not to comply with this document. If, however, one failure occurs, the test
shall be repeated on twice the number of fuse-links, at the same current and a second failure

=

7.4

For
requi

7.5

The
relev

For A
62 H

8 [

8.1

The
subs

Com

nall be a cause for rejection.

two failures occur, but not both in the same test, the fuse-link shall be deemegditaco
fovided that there are no further failures in repeat tests with twice the numberqof fuse-

two failures occur, but not both in the same current, the fuse-link shallh\bé deem
bmply provided that there are no further failures in repeat tests with twice the numb
se-links.

each of the tests according to 9.4, 9.5 and 9.6, one failure is allowed. If two or more

inks fail in any one test, the fuse-links are deemed not to comply with this standard, u

herwise specified in subsequent parts.
Fuse-bases for tests

ests that require a fuse-base for mounting the/fuse-links, a base according tdg
rements specified in subsequent parts shall be used.

Nature of supply

nature of the supply for the electrical tests is specified in the relevant clauses or i
ant standard sheets in subsequent parts.

C, the test voltage is of substantially sinewave form with a frequency between 45 H3

™~

Dimensions and construction

Dimensions

dimensions«of ‘the fuse-links shall comply with the relevant standard sheet, givs
bquent parts:

bliance'is checked by measurement.

mply
inks.

bd to
er of

fuse-
hless

the

h the

r and

BN in

8.2

Construction

The fuse-element shall be completely enclosed. Further details of the construction are given,
as appropriate, in subsequent parts.

8.3

Terminations

Fuse-link contacts shall be made of non-corroding material or of material suitably protected
against corrosion, and shall be effectively free from flux or other non-conducting substance on

their

outer surfaces.

Nickel or silver plating is deemed to be adequate protection for brass end caps.

Tests for firm attachment are given, where appropriate, in subsequent parts.
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8.4 Alignment and configuration of terminations

Appropriate tests for alignment or position of pins, etc., as applicable, are given in subsequent
parts.

8.5 Soldered joints

Externally visible soldered joints (e.g., on end caps) shall not melt during normal use and
operation.

Compliance is checked by inspection of the soldered joints after the tests described in 9.2.1,
9.2.29.4,9.5and 9.6.

9 Electrical requirements

9.1 | Voltage drop

The poltage drop across the fuse-links at their rated current shall not exceed the maximum
valugs given on the relevant standard sheet.

Indivldual values shall not deviate from the mean value determined for the model undef test
durinjg type tests by more than 15 %.

NOTEI1  Attention-is—drawn-to-the fact that the-second

Fa) on-the asst
S—araw P A—tAe-ass

mmption-that the fusel-links
HMpt HAHKS
Wheare
WAef

1
whichlare amples—are-drawn-at-rapdom;
the-copd , A h u - If, due to the Peltier effect,
differlent voltage drops are measured when the current through the fuse-link is reversed, the

highgst value shall be taken.

submitted-to-a-type-test belong-to-the-same-manufacts
St oty pPeesSt g He—-ahRdiactiHRig—oat
O a not be

Compliance is checked by measuring the yoltage drop when the fuse-link has carried its fated
currgnt for a time sufficient to reach temperature stability.

Diredt current shall be used for this\test; equipment shall be used which does not influencg the
resulf of the test significantly.

2 % of the previously observed value per minute. During this test, the current through the fuse-
link ghall not deviate-by/more than £1 % from the rated current and the accuracy of the voltage
drop |measurement shall be within a tolerance of 1 %.

Tem}erature stability is cohsidered to be reached when the voltage drop changes by less|than

NOTEl2—Problems can arise when fuse-links are used at voltages considerably lower than|their
rated voltage; mainly for low ratings. Due to the increase of the voltage drop when the element
of a fuse;link approaches its melting point, care should be taken to ensure that there is sufficient
circult™veltage available to cause the fuse-link to interrupt the current when an electrical|fault
occurs. Furthermore, fuse-links of the same type and rating—may might, due to difference in
design or element material, have different voltage drops and-—may might therefore not be
interchangeable in practice when used in applications with low circuit voltages, especially in
combination with fuse-links of lower rated currents.

9.2 Timelcurrent characteristic
9.21 Time/current characteristic at normal ambient temperature

The time/current characteristic shall be within the limits specified in the relevant standard
sheets.

Compliance is checked by measuring the pre-arcing time under the atmospheric conditions
mentioned in 7.1.
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The current through the fuse-link shall be adjusted to within £1 % of the required value.
The current stability during the test shall be maintained within £1 % of the adjusted value. The
voltage of the source shall not exceed the rated voltage of the fuse-link under test. The accuracy
of the measurement of time shall be within a tolerance of +5 % for times of less than 10 s and
12 % for times of 10 s or more.

In the case of very short pre-arcing times at high levels of the current where constant current
no longer can be maintained, the /2¢ value-should shall be measured and the virtual time be
calculated.

9.2.2fmmim&d_mmuture
When specified on the standard sheet, fuse-links shall also be tested for 1 h at an%mlbwn&

tempprature 70°C, unless otherwise specified, and with the multiple of the rated‘\currept as
speclfied on the relevant standard sheet.

The ¢urrent stability during the test shall be maintained within £2,5 % of the”adjusted value.
The fuse-link shall not operate.

9.2.3 Test procedure

Diredt current shall be used for these tests.

NOTE|1 Direct current is used because it is easier to control and eliminates the variation inherent with alterpating
current caused by the point on the voltage wave that switching occurs”

NOTEl2—Care should be taken that the arcing time_is*hot included in the total time measurgd

The qutput voltage of the current source shall bg sufficient to limit the variation of current during
the pre-arcing time. Additionally, the output voltage shall not exceed a value declared by the
manyfacturer and chosen from the list of BC voltages in Table 6 of IEC 60038:2009.

The fime constant of the circuit shaltnot exceed 3 % of the pre-arcing time.

Whele there is a possible influence of the Peltier effect, care-sheould shall be taken to reyerse
the dlirection of the current passing through the fuse-link for each successive sample.

NoTEl3—Where the influence of the Peltier effect is essentially due to the construction, the
time/purrent characteristic should be tested with twice the number of fuse-links at 2,0 1y qr 2,1

In- The additionat-samples may be taken from the spare fuse-links.

Attertion istdrawn to the fact that, for certain types of fuse-links, the time/current charactdristic
with AC-can be significantly different from the characteristic determined with DC and partictilarly
with gurrénts just exceeding the conventional non-fusing current.

Furthermore,-it-should-be-noted-that due to the small thermal inertia of the fuse-elements for
low currents, the characteristic of the fuse-links-may might change considerably at very low
frequencies.

9.2.4 Presentation of results

If the time/current characteristics with the current as independent variable are plotted, it is
preferred that they are presented with logarithmic scales on both co-ordinate axes. The basis
of the logarithmic scales shall be in the ratio 2:1 with the longer dimension on the abscissa.

If the multiple of the rated current is used as the independent variable, the ratio shall be 3:1.

NOTE Examples of such formats are given in Annex B.
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9.3
9.3.1

When requested by the manufacturer,

(pros
requi

9.3.2

Breaking capacity

General

pective current) higher than those stated in subsequent parts is permitted
rements of subsequent parts are met.

Operating conditions

additional testing of breaking capacities to values
if all

Fuse-links shall operate satlsfactorlly W|thout%ndangeﬂng4he—su#eemdmgs producmg any

or mg

curre
subs

The 1
and {

Typid
For t

The
impe

Com

1) M
a
b

2) M

NOTE
and, W

B
many

tallic partlcles) when breaklng prospect|ve currents between the conventlonal non:f
nt and rated breaking capacity in accordance with the relevant standard-sheefts in
bquent parts.

ecovery voltage shall be between 1,02 and 1,05" times the rated voltage) of the fuse
hall be maintained for 30 s after the fuse has operated.

al test circuits are given in subsequent parts.

mpedance of the AC source shall be less than 10 %) of the adjusted value of the
Hance of the applicable circuit.

pliance is checked by either method A or method B.

ethod A (individual ratings)
rated breaking capacity;

prospective currents of approximately 5, 10, 50 and 250 times the rated current, by
exceeding the rated breaking-capacity as specified in the relevant standard sheet.

The circuit shall be closedlat (30 + 5)° after the passage of voltage through zero.
ethod B (homogeneous series)
rated breaking capacity with random closing angle;

fuse-links shall'be tested at rated breaking capacity.

-+ The breaking, capacity-may can be lower with DC than with AC. It is influenced by the circuit indu
ith AC, additionally by the instant of closing the circuit.

2 ThéeDC value, if required by the purchaser or user, should be specified by
facturer.

lame
ising

links

ne breaking capacity test, the current shall be adjusted by changing the series resistance.

total

t not

tance

the

The prospective current of 5, 10, 50, 250 times the rated current as well as the rated breaking
capacity shall be adjusted within a tolerance found in Table 1.

T Th

is tolerance may be exceeded with the manufacturer’s consent.
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Table 1 — Prospective current/Breaking Capacity Tolerance
Prospective current / Tolerance
Rated Breaking Capacity (A) (%)
<200 -0, +2
200 to 1 500 -0, +5
> 1500 -0, +10
The tolerance in Table 1 may be exceeded with the manufacturer’s consent.
Mor details aof opprnpriafn taste far the hrngl{ing r\apor\if‘\/ of each +ypo of miniatura fus may
can ke found in the subsequent parts.
9.3.3 Criteria for satisfactory performance
In each of the tests, the fuse-link shall operate satisfactorily without any)of the follqwing
phenpmena:
— pgrmanent arcing;
— ignition;
— bprsting of the fuse-link.

Add

giver], where appropriate, in subsequent parts.

NOT

9.3.

After|the breaking capacity test, the insulation resistance between the fuse-link termina

sha

less than 250 V. The resistance shall be not less than 0,1 MQ.

9.3.

ifional criteria for satisfactory performance of individuakh types of miniature fuse-link

E| Changes in colour are not considered as a failure.

4 Insulation resistance

ll|lbe measured with a DC voltage equal to twice the rated voltage of the fuse-link, bu

5 Type test for fuse-links of homogeneous series

5 adre

tions
t not

Fusetlinks having the(largest rated current shall be tested completely according to the rel¢vant
testing schedule faor jthe maximum ampere rating of a homogeneous series given in the
subsgequent parts.

Fusetlinks_having the smallest rated current shall be tested according to the relevant tgsting
scheflule(for the minimum ampere rating of a homogeneous series given in the subsequent
parts|.

9.4 Endurance tests

Fuse-links shall be so constructed as to prevent in extended normal use any electrical or
mechanical failure impairing their compliance with this document.

Compliance is checked by the following test:

Direct current shall be used for this test, unless otherwise specified in subsequent parts.

a) A current specified in the relevant standard sheet is passed through the fuse-link for a period
of 1 h. The current is then switched off for a period of 15 min. This cycle is repeated 100

times.
The current stability during the test shall be maintained within £1 % of the adjusted va

lue.
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The test-sheuld shall be run continuously, but where unavoidable, a single interruption is
permitted.

b)

A current specified in the relevant standard sheets is then passed through the fuse-link for

1 h, or, as specified in the standard sheet for ratings above 6,3 A. At the end of this test the
voltage drop across the fuse-link is measured and used for the calculation of the maximum
sustained power dissipation, where this is specified in subsequent parts.

c)

Finally, the voltage drop across the fuse-link is measured again according to 9.1. The

voltage drop shall not have increased by more than 10 % of the value measured before the
test and shall not exceed the maximum value specified in the relevant standard sheet.

d)

After the test, the marking shall still be legible and soldered joints on end caps, for example,

S

NOTE|
9.5

The

Nall Not show any appreciable deterioration.

Changes in colour are not considered as a failure.

Maximum sustained dissipation

alues calculated from the measurement taken in accordance with 9.4-b) shall be v

vithin

the li

mits specified in the relevant standard sheet.

9.6
Whet

)
<))

Pins
Q9

[ g

()
~—

()

~—

2H O ET B> o

N

Not applicable

9.7 Fuse-link temperature

Where temperature tests are required in subsequent parts, they shall be performed as follows:

The temperature rise, as measured at any location on the fuse-link enclosure or fuse-link
terminations, shall not exceed 135 K when the fuse-link is tested as follows:

the initial current shall be as specified in the relevant standard sheet;

the initial current shall be applied for 15 min;
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— after the first 15 min, the current shall be increased by 0,1 I/ every 15 min until the fuse-
link operates;

— the temperature of the fuse-link shall be measured continuously;
— the point for measuring the temperature shall be the hottest location.

NOoTE4+—Due to the difficulty of specifying the location of the hottest point, it should be
determined during the initial 15 min.

NoTE2 A thermocouple or other measuring methods that do not appreciably affect the
temperature shall be used to measure the temperature rise.

The 'Iest base for mounting and connection of the fuse-link shall be in accordance with 7:3.
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Annex A
(informative)

Colour coding for miniature fuse-links

Where colour bands are used for additional identification of the current rating and the
time/current characteristics, the following system shall be applied:

a) The miniature fuse-links specified in the relevant standard sheets are provided with four
colour bands, the first three identifying the rated current expressed in milliamperes and the

b)

c)

d)

e)

NOTE| The values for d and s are given in subsequent parts.

| + b <l 1 k. Al ' SWH o ' /L % L % H
oL, VTUAQUTT, CUTUUT ValTiu TUTTIUTy Ity i tmrc7ourtorimt LIiTdrduiTliotivo.

The colour bands shall extend over at least half the circumference of the fuse body
nall be evenly spaced and clearly separated as indicated in Figure A.1.

[

NPTE 1 In the case of transparent miniature fuse-links, the spacings still allow for the visibility of the
element.

The IEC standards with regard to colour coding practices, i.e. IEC 60062 and IEC 6(
shall be used as far as applicable.
T

he colour code system given in Table A.1 shall be used.

NPTE 2 In Table A.1, both series R 10 and R 20 are given with their corresponding colour code. In of
kg¢ep the number of colour bands to a minimum, only the first two colour/bands are used for identifying tH
two digits.
In addition to the requirements given in 6.3, it is recommended to print the relevant ¢
cpding of the contents on the packing also.

d

A

\i
A
\
A

y
A
Y
A

y
A
y
A

IEC

Figure A.1 — Layout of colour bands

and

fuse-

425,

der to
e first

olour
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Table A.1 — Colour coding for miniature fuse-links

Rated current ) Second band Third band F_ourth band

First band colour time/current

mA colour Colour Multiplier characteristic

25 * Red Green Black 100 FF (0) = black

32+ Orange Red « 100 F (2) = red
40 * Yellow Black « 100 M (4) = yellow
50 * Green Black « 100 T (6) = blue

56 Green Blue « 100 TT (8) = grey
63 * Blue QOrange « 100
71 Violet Brown « 100
80 * Grey Black « 10°
90 White Black « 100
100 * Brown Black Brown 10"
112 Brown Brown « 10"
125 * Brown Red « 107
140 Brown Yellow « 101
160 * Brown Blue « 101
180 Brown Grey « 10"
200 * Red Black « 10"
224 Red Red « 10"
250 * Red Green « 10"
280 Red Grey « 10"
315 Orange Brown « 10"
355 Orange Green « 10"
400 * Yellow Black « 10"
450 Yellow Green « 10"
500 * Green Black « 10"
560 Green Blue « 10"
630 * Blue Orange « 10"
710 Violet Brown « 10"
800 Grey Black « 10"
900 White Black « 10"
1000 * Brown Black Red 102
1120 Brown Brown « 102
1250+ Brown Red « 102
1,400 Brown Yellow « 102
1600 * Brown Blue « 102
1 800 Brown Grey « 102
2000 * Red Black « 102
2500 * Red Green « 102
3150 * Orange Brown « 102
4000* Yellow Black « 102
5000 * Green Black « 102
6 300 * Blue Orange « 102
8 000 * Grey Black « 102
10 000 * Brown Black Orange 103

* =R 10 series.

Colour bands indicating rated current based upon first two digits of R 10/R 20 series.
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Annex B
(informative)

Example presentations of time/current characteristic

Example presentations of time/current characteristic are shown in Figure B.1 and Figure B.2.
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Figure B.1 — Example presentation of time/current characteristic, ratio 2:1
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Figure\B.2 — Example presentation of time/current characteristic, ratio 3:1
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Annex C
(informative)

Audit testing and surveillance — Guidelines for the application

of the principles of IECEE 03 (CB-FCS) to miniature fuse-links
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C.1 | Overview $\'

The pontents of this annex were 60 |ously in IEC 60127-10. IEC 60127-10 contained the
information found in this user gui ut the IEC determined that it would be advantageous to
the user of IEC 60127-1 to hav.e&s information as an informative annex rather than a sepprate
part ¢f the IEC 60127 series(‘)\\

IEC 60127 is subdivi@into parts. IEC 60127-1 contains the general requirements while
IEC ¢0127-2, - 7 contain specific requirements for fuse-links and IEC 60127-6
contgins specnﬁc& rements for fuse-holders.

C.2 Ge@gl

This a\\%x relates to miniature fuse-links for the protection of electric appliances, elecqromc
equipment and component parts thereof, normally infended to be used indoors, as specified in
IEC 60127-2, 60127-3, 60127-4 and 60127-7. IEC 60127-8 was not included in the original
part 10. Additional details for this part are under consideration.

This annex does not apply to fuse-links for appliances intended to be used under special
conditions, such as in a corrosive or explosive atmosphere.

The objective of this guide is to introduce the user to the important properties of miniature fuse-
links and fuse-holders for miniature fuse-links and to give some guidance on applying them.

NOTE 1 If the current or voltage are outside of the scope of IEC 60127 series, refer to IEC 60269 series.

NOTE 2 Fuse-links of the same type and rating might, due to differences in design, have different voltage drops
and different behaviours. Therefore, in practice, they may not be interchangeable when used in applications with
low-voltage circuits, especially in combination with fuse-links of lower rated currents.
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NOTE 3 Contact the manufacturer for further information.

C.3 Properties of miniature fuse-links

The miniature fuse-link provides protection against the effects of short circuits and sustained
overloads, protecting components and conductors upstream of the fault and isolating the faulty
branch of the circuit downstream of the fault. The opening of the fuse-link also acts as a
diagnostic tool, helping to identify the location of the fault.

Some of the properties of miniature fuse-links include:

Cc.4 \QS(erent types of fuse-links

Wide range of physical types of construction: miniature fuse-links are available |
hoice of physical constructions. For example, there are fuse-links that can b
lips and fuse-holders or plugged into sockets enabling easy replacement. are
pes which can be soldered on to printed wiring boards by through-hole mou Fbg or su
ounting, using wave soldering or reflow soldering.

OO

bw cost and very small dimensions: miniature fuse-links prowdé\very good d
fotection in a small package suitable for miniaturized equipment.

Huipment, where prospective short-circuit currents are below 0 A. In case of mini
se-links for special application, below 50 kA. Fuse-link available with a very
nge of characteristics, from (very) quick acting types to ng) time-lag types. The
pes are very useful because they can withstand i sh currents experienced d
vitching on, but will also open under sustained over ds.

iscrimination (selectivity): standardized fuse@ characteristics and limitation o
rough energy ensure that a faulty circuit |S§g lated by the fuse-links without op¢
gher rated upstream fuse-links, av0|d|ng onnection of the supply to healthy ci
bwnstream. Q,

aszg eggres or 32

eliability: miniature fuse-links car \Operatlonal currents continuously without
ibstantial change or deterioration.i eir characteristics, and give equal protection td
rovided by a new fuse-link. Durin§\their long life, no maintenance is required.

Y

pmper-proof reproducible actenstlcs miniature fuse-links provide a packad

y a replacement fuse- of the same type and rating, fitted after the fault has
brrected. The extensive Schedule of tests in the IEC 60127 series together with a q
stem such as thquescribed in IEC 60127-5 and a follow-up service by a Nat
ertification Bo @nsure that all aspects of fuse-link operation are accurately and s
reproduced at,any/location world-wide.

Alrc reducti Quitable fuse-links can disconnect faults so quickly that there is no tin
ah arct me established at the fault location.

ide range of characteristics: miniature fuse-links are geneé?* used within elecfronic

s
p
T
plotection tailor-made for tl‘@ pplication. The same level of protection is then maintgined
b
c
]
G

wide

into
aIso
rface

ircuit

ature
wide
atter
uring

[ let-
Ening
cuits

any
that

e of

been
Lality
ional
afely

e for

C.41 General

IEC 60127 makes reference to four families of fuse-links:

IEC 60127-2 Cartridge fuse-links

IEC 60127-3  Sub-miniature fuse-links

IEC 60127-4  Universal Modular Fuse-links (UMF)

IEC 60127-7 Miniature fuse-links for special applications

IEC 60127-8 Fuse resistors with particular overcurrent protection
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C.4.2 Timel/current characteristics

2023

These are terms that define how quickly a fuse-link will safely operate (open) at various overload
current levels. Fuse-links conforming to the standard sheets in the various parts of IEC 60127

are c

e F
[}
[ )

haracterized as follows:

F —  Very quick acting
—  Quick acting
—  Medium time-lag

— Time-lag

The i
as a
fuse-

It shq
CSA:;
in |H

fast 3
delay

C.4.3

The

at its|
For g
fuse-
spec
shall
rated

4 4 =z T

characteristic definitions or precise time gates. Accordingly, t%

T - Long time-lag QN

N
hdividual standard sheets specify precise time gates for each overload CurrentQVeI,
multiple or percentage of the rated current (e.g. 2,10 or 210 %, 2,75 Q|1:b75 %)
element shall melt within the given time gate. (19

uld be noted that the characteristics of fuse-links conforming to oth‘gr standards, su
C22.2 No. 248.14 — UL 248-14, could be quite different from th Q}aracteristics spe
C 60127 series. Additionally, these other standards mi&alg\ot specify the
ition of terms such as
cting, fast acting, quick acting, normal acting, medium acting, medium blow, time lag,
and others are left to the individual fuse-link manufaq\ s, and can vary widely.

o
Breaking capacity O<<

breaking capacity of a fuse-link is the value C{§C rrent that a fuse-link can safely intq
rated voltage. It should be noted that a fuge)ink may have multiple breaking capad
xample, 100A for 250 VAC and 50A for 125 VDC. The breaking capacity assigned b
link manufacturer is usually that of theﬁs@ndard sheet, for a given voltage as well as

not be used in a circuit that has\@potential fault (short-circuit) current greater tha

by a
dete

C.4.4

Two
spec
for th

e F
fq

safety agency. In some ses, the suitability of a fuse-link’s breaking capac
mined by testing the fu@“ﬁnk in the end product, under short-circuit conditions.

Cartridge f-@&n’ks (IEC 60127-2)

sizes of fus -I@s are described: 5 mm x 20 mm and 6,3 mm x 32 mm. The detail
fied in 10 jard sheets, as shown in Table C.1. The rated voltage is 250 V AC e
e follow;j se-links:

%s shown in standard sheet 4, which are rated 250 V for 50 mA through 2 A, 1

jiven
The

th as
cified
bame
very
time

rrupt
ities.
y the
bther

fied test conditions such as circuit p@/er factor, closing angle, etc. In practice, a fus¢-link

h the

breaking capacity of the fuse- ‘é It is usually difficult to determine the actual maxjmum
pote]tial fault current of a circuit/ ication. Often it is an assumed theoretical value assi

gned
ty is

5 are
cept

50V

use
r\Qg?A through 4 A and 60 V for 5 A through 10 A;

e Fuse-links shown in standard sheets 9 and 10, which are rated 500 V for 100 mA through
10 A.
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Table C.1 — Summary of IEC 60127-2 Standard Sheets

Standard sheet Dimensions Characteristic Rated breaking capacity
mm " Mimedag

1 5x 20 F High (1 500 A)

2 5x 20 F Low (35 A or 10 /)"
3 5 x 20 T Low (35 A or 10 /)"
4 6,3 x 32 F Low (35 A or 10 /)"
5 5x 20 T High (1 500 A)

6 5x 20 T Enhanced (150 A)

7 6,3 x 32 F Enhanced (200 A)

8 6,3 x 32 T Enhanced (20Q\A)

9 6,3 x 32 F High (1 500N\A)

10 6,3 x 32 T High (1500 A)

* hichever is greater.

NOTE
to prirjted wiring boards.

C.4.9

Sub-miniature fuse-links (IEC 60127-3)

Already approved 5 x 20 mm fuse-links are available in pig-tail formwire terminated) for direct connfection

IEC $0127-3 consists of four standard sheets, asshown in Table C.2, all of which refer tp low
breaking capacity fuse-links. Two types of fuse-littks are described, radial and axial, for uge on

print¢d wiring boards.

Table C.2 — Summary,of IEC 60127-3 Standard Sheets

Standard sheet Termination Characteristic Rated breaking capgcity
1 radial F Low (50 A)
2 axial or radial F Low (50 A)
3 axial or radial F Low (35 A or 10 1)*
4 axial or radial T Low (35 A or 10 7)*

hichever is greater.

The gpading of the fuse-link terminations are designed to permit easy installation on prjinted

wiring«bQards having a grid system of holes located at 2,54 mm between centres. Care sTouId
be ta i frtat ;

C.4.6

Universal Modular Fuse-links (IEC 60127-4)

Two types of fuse-link are described, through-hole types (standard sheet 1) with rated voltages
of 32V, 63 V, 125 V and 250 V and surface mount types (standard sheet 2) with rated voltage
of 12,5V, 25V, 32V, 50V, 63V, 125V and 250 V. As shown in Table C.3.
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Table C.3 — Summary of IEC 60127-4 Standard Sheets

2023

. . P Rated breaking
b
Standard sheet Rated voltage Terminal spacing, Characteristic capacity
\ mm
1 32 2,5
Low (35 A or 10 7)?
(Through-hole) 63 2,5
125 5 Low (50 A or 10 7))
250 7,5 Low (100 A)
250 10 Intermediate (§O A)
250 12,5 High (1 599@
2 12,5 0,4
(Surfgce mount) 25 0,45 FF,F, TorTT Q(l/
32 0,48 hﬂﬁ (35 A or 10},)?
50 0,53 /\’
63 1,1 Q’\q’
125 1,3 C)Q) Low (50 A or 10 )"
250 4 \Q/ Low (100 A)
S\ Intermediate (50P A)
<\<: High (1 500 A)
) ) N4
@ Whichever is greater. Q
b Fqr surface mounted fuse-links, minimum terminal spa\@values apply.
%]
)
This prea of fuse-link design is developi pidly. The standard acknowledges this by not Ipbeing
design restrictive, merely specifying imum dimensions for physical size. To ensurg that
fuseinks from different manufag\t'@'ers are interchangeable some investigation might be
needgd. N~
‘\C)
C.4.7 Miniature fuse-li.ncd for special applications (IEC 60127-7)
Minidture fuse-links f ecial applications are not intended to be replaced by the end-uger of
an elgectrical / electr, appliance.
Fusetlinks for %al applications are not covered within the scope of other parts of IEC 60127
seriep. For mple, if a 5x20 mm fuse-link, which IEC 60127-2 would typically cover,| falls
outsifle scope of IEC 60127-2, then IEC 60127-7 may cover this fuse-link.
IEC UL‘\{S’,_/T’ —is—appheable—te—fuse-Hnks—with—a—rated—vroltagenet-exceeding—4H066——=arated

curre

nt not exceeding 20 A and a rated breaking capacity not exceeding 50 kA. It does not
apply to fuse-links completely covered by the subsequent parts of IEC 60269-1.

Miniature fuse-links for special applications can be intended to be mounted on printed circuit
boards (surface mount, through-hole mount, axial or radial) or inserted in specifically designed

fuse-

holders.

The rated voltage, rated breaking capacity as well as the maximum pre-arcing times at (2,0 or
2,1) and 10 times the rated current shall be decided by fuse-link manufacturers within certain
limitations.
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Two test methods of the endurance test at normal ambient temperature and the fuse-link
temperature respectively are specified in IEC 60127-7. The test method applied is defined by
the manufacturer.

Only one standard sheet is utilized in IEC 60127-7 as it addresses all the different possibilities
of fuse-links in special applications, as shown in Table C.4.

Table C.4 — Summary of IEC 60127-7 Standard Sheet

Rated breaking
capacity

V mm A
12,5 0,4 Qy

Standard sheet Rated voltage Terminal spacing ? Characteristic

25 0,45 Ny
32 0,48 (19(1/
50 0,53 ,'\ .
1 E ool | oy
125 1,3 Q
250 2,5 C)@
500 To be determined K\Q/
1000 To be determined P @)

@ Hor surface mount fuse-links, minimum terminal spacing valuqsgpply.
N

N
C.5 | Applications \"QQ

C.5.1 Applications — Fuse-link sel on criteria

Seleg¢tion of a miniature fuse-link\@r a given application is usually dictated by three pasic
categories of criteria: N

Q)
a) electrical requirements o(f}}e application;

b) cpnformance to published fuse-link safety standards;
c) mechanical prop@@s/physical size.

It is ecessary t st determine the electrical performance required of the fuse-link, as dictated

by tHe appli , and usually, safety agency test requirements for the end product| The
electfical ¢ cteristics and breaking capacity needed for the application shall conform| to a

publishe ety standard. This conformance is usually confirmed by third party (safety agéncy)
appr )\ the fuse-link.

Only after these criteria are met can the mechanical/dimensional attributes be considered.

C.5.2 Electrical criteria

The electrical ratings and performance required of a fuse-link are dictated by:

a) normal operating conditions of the end product, i.e. steady state current, supply voltage,
ambient temperature, etc.;

b) foreseeable field fault conditions due to failures within the end product;

c) foreseeable field fault conditions due to power line crossing or other surges (e.g. lightning);

d) specified overload and short-circuit test conditions imposed by safety agencies on the end
product.
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The following information should be considered for each particular application:

1) The circuit-operating voltage and whether it is alternating current (AC) or direct current
(DC).

2) Any transient conditions that exist, for example:

i) the maximum inrush current at product “switch-on” (including its waveform and duration)
that the fuse-link shall withstand without opening;

ii) the anticipated usage pattern or duty cycle: will the end product be switched on once a
day, once a week, once a year, etc. or continuously cycled?;

) any pulse current surges due to secondary lightning surges (amplitude, waveform and

number of cycles) that the fuse-link shall withstand without opening. A
3) Normal operating conditions: "%
i)] maximum steady-state current that the fuse-link will be subjected to in sgl‘/?_iye;
i} minimum/maximum ambient conditions. (19
4) (ircuit protection performance required: ,'\
i)] minimum overload current at which the fuse-link shall operate,fand the maximum|time
allowed to operate (open); Q

i} other critical overload level or time constraints that the f @nk shall meet;
) maximum short-circuit current and voltage that the fus@nk shall interrupt.

C.5.3 Mechanical/physical dimensions << )

Oncq the electrical requirements and any safety Q oval issues are determined, then the

mechanical options can be addressed. N\
N
. N <G .
C.6 | Protection by 7% limitation and@lse operation
c.6.1 % value R\
xO

It shpuld be noted that I?¢ is ns{_a parameter that is measured or verified in the IEC 6(0127
Serids. Pre-arcing (melting) Q\%’r ‘Joule Integral’ is a measure of the energy required to| melt
the fuse-element and is e)gp‘iéssed as “ampere squared seconds” (A2s). For sufficiently| high
currgnts, pre-arcing It the energy it represents is a constant value for each different fuse-
elempent. Because ev@ use-link type and rating has a different fuse-element, it is necessary
to dgtermine the IQ}for each. This /2t value is a parameter of the fuse-link itself apd is
detefmined by@fement material and configuration. This nominal pre-arcing It is not dnly a
constant valt® each fuse-element design, but it is independent of voltage and substartially
indegende temperature.

O
The )pgéting I?t is a measure of the let-through energy of the fuse-link and is the sum qf the
pre-arcing and arcing /4z. The arcing /4t is not determined solely by the fuse-link itself, but by
the circuit’s parameters.

operating 72t = pre-arcing 2t + arcing /¢

C.6.2 Pulse operation

Usually, the pre-arcing /2t is used to select a fuse-link for an application where it is necessary
to sustain large current pulses of a short duration. These currents are common in many
applications and are described by a variety of terms, such as “surge current”, “start-up current”,
“inrush current” and other similar circuit “transients” that can be classified in the general
category of “pulses”. It is important to take into account the /2r and repetition rate of the pulse.
In order to avoid nuisance opening, it is necessary to select a fuse-link with a pre-arcing It

sufficiently larger than the pulse 72r.
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C.6.3  I?t limitation

For protection of sensitive components, the operating /2 is the important parameter.
Components such as semi-conductors have a withstand rating which gives the amount of energy

which they can handle without failure. For this application, unlike pulse operations, it is
important to select a fuse-link that has an operating 727 less than the component withstand rating.
Conclusion: select the 727 value of the fuse-link so that

a) the 72t inrush pulse is less than the pre-arcing /¢ value of the fuse-link;

b) t C Upclat;lly 177L VG:UC Uf thc fuoc-:illlr\ ;D :GDO Jl‘:‘lclll thc IIIGA;IIIUIII IYQL VG:UG Uf thc dcviu that

hps to be protected.
it

The |EC suggests measuring /2t at 10 Iy- This can lead to overstated values, parficularly with
time |ag fuse-links whose operating time at 10 7 is usually significantly greate@an fast dcting

typeq. Published /27 values are generally nominal and the manufacturers sr}guqd be consulted if

this garameter is critical to the design analysis. ,\,
C.7 | Direct current (DC) applications @Q\
C.7.1  General information \Q/

published fuse-link rating information is based o A(é\data and might not be appli

Whil cable
for DIC applications, all fuse-links shall operate in bo C and DC circuits. However, the DC
rated voltage and rated breaking capacity might b erent from the AC ratings of the fuse-
link. To select a fuse-link for DC applications, the ¢ircuit time constant shall be determined and
the bfasic ratings for the fuse-link shall be verifia&r DC performance.
@
Typigal DC applications include: $\
e Dbhptteries/accumulators which are&s%mparatively low voltage (less than 50 V) but| with

tentially high fault currents;
p y nhig \O

e tglecommunications or pow upplies up to 125 V where the fault current is within the AC

breaking capacity limit o use-link;

C voltages above 125 V where additional testing might be necessary, particular
breaking capacity.O

Indug¢tive and ca a@ive DC circuits need additional considerations because of the s
energy, chara(é;&éd by the circuit time constant. This value is usually less than 2 m

by npiniat use-links. This circuit characteristic can affect the operating time/cy
charjctefrisfics, rated voltage and breaking capacity performance of the fuse-link. Time-cU

battefy circui)sﬁ d up to about 4 ms for other inductive circuits that can typically be prot¢cted

y for

tored
s for

rrent
rrent

curv s\@e usually based on AC (RMS) or DC currents that are thermally equivalent.

C.7.2 Battery circuits

Batteries contain very little inductance. To select a fuse-link for a battery circuit, determine the

circuit time constant and consider the following fuse-link information:

e time current data: develop from either AC (RMS) or DC current;

e DC voltage rating: equal to or greater than the DC circuit voltage;

DC breaking capacity: equal to or greater than the circuit's available DC fault current. The
time constant for the fuse-link breaking capacity test shall be equal to or exceed the time
constant of the DC application circuit.
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C.7.3 Inductive load circuits

Loads such as motors, solenoids and other coil-type loads can have a large amount of
inductance. To select a fuse-link for these applications, follow the procedure for battery circuits.

C.8 Fuse-holders

C.8.1 Features

Allows replacement of the fuse-link without any auxiliary means and without opening the
equi ment (pannl maounted fuise hnlrlnr)

C.8.2 Safety aspects Q}’

In vigw of the safety of electrical equipment, the selection of the most suitablegi;hholder is of
greaf importance. Among other parameters, one has to make sure that the issible power
acceptances and temperatures defined by the fuse-holder manufacturer arb\’f lowed.

/\/
To chjoose a fuse-holder based only on the rated current of a fuse-li % especially at hjgher
currgnts, cause unacceptable temperatures if the effect of the he enerated in the conftacts

of the fuse-holder has not been taken into consideration. C)
. A\

C.8.3 Selection of a fuse-holder 6\

The following parameters shall be considered: Q<<

a) maximum sustained dissipation of the fuse-linki\

b) rated power acceptance of the fuse—holden'@sf‘emperatures surrounding the fuse-holdef and
operating current; \\'Q

c) the difference between the ambient ai&\emperature outside and inside the equipment;

d) hgat dissipation/cooling, ventilation\\%eat influence of adjacent components.

The fated power acceptance is§}‘1oeasure of the maximum power dissipation that the fuse-
holdgr can handle without ex%g ing its temperature rise limits. It is intended to be the power
dissipation caused by an in@ ed dummy fuse-link at the rated current of the fuse-holdef and
at anfambient temperat@’of 23 °C.

The [correlation befwgen ambient air temperature and the rated power acceptance |of a
fuse-holder for on&.ar several operating currents is demonstrated by derating curves published
by the fuse-ho manufacturer.

To kgep power dissipation of the fuse-link inserted in the fuse-holder below the rated power
acce of the fuse-holder, at the corresponding ambient air temperature and moujnting
conduiien it ic naca o-aohse etha followina twao ans-

Step 1

Selection of the fuse-holder is based on the power acceptance at operating current and
maximum ambient air temperature. The maximum sustained dissipation of the fuse-link shall be
less than or equal to the admissible power acceptance of the fuse-holder.

Step 2

The reduction of the power acceptance of the fuse-holder (from step 1) based on the different
conditions at the mounting place etc. shall be determined by the responsible design engineer.

Examples:
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— ambient air temperature is considerably higher inside the equipment than outside;
—  cross-section of the conductor;
— unfavourable heat dissipation;

— heat influence of adjacent components.
C.8.4 Exchange of fuse-links under load

A fuse-holder with an installed fuse-link shall not be used as a “switch” for turning the power on
and off. In order to prevent damage to the fuse-holder, a fuse-link shall only be exchanged
when the power in the circuit is switched off.

C.9 | Performance on extra-low voltages Q

Y

In a wide range of applications, miniature fuse-links provide reliable protectio&/(ggainst fault
currgnt conditions, and have negligible influence on the circuit. (19

Howgver, consideration should be given when fuse-links are used at ex;a;%w voltages, ile. in

the range of 10 V, especially for fuse-links of low rated current. For -link having a fated
currgnt lower than 100 mA, its cold resistance can be betwee and 100 Q, i.e|l the
impefance of the fuse-link can possibly be as high as the impedaan f the circuit. The voltage
drop [of fuse-links having low rated current is relatively high; it i @the range of 1 V. In contrast
to thils, the power dissipation of approximately 0,5 W is neglig@e

The typical relationship between voltage drop and pow@issipation dependent on rated cyrrent
is shpwn in Figure C.1. Q

Due {o the non-linear increase of the voltage droﬁ\\b\hen the fuse-element approaches its meglting
point} care shall be taken to ensure that ther§® sufficient voltage available to cause the fuse-

link tp interrupt the current when an electri ault occurs.
10 000 =N 5
xO =
2 1000 f /4 *
£ . G\ =
> %) —_ / 1,8
3 1004 ~] g
s P 124
R
&Q P / I S
/
& 0

100 1000 10 000

QC
4/0

Rated current Iy mA IEC

&

Figure C.1 — Example of power dissipation P and
voltage drop U according to rated current Iy

The user should consider certain conditions, particularly the possible influence of the fuse-link
on the circuit as a result of its resistance. It is not sufficient to take into account only the cold
resistance that is measured at a lower current, i.e. 0,1 I, or the voltage drop measured at

1,0 Iy.

As a rule of thumb, the minimum operating voltage required for proper operation is
approximately five to eight times the voltage drop of the fuse-link measured at 1,0 /.
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C.10 Influence of ambient temperature

Fuse-links are temperature-sensitive devices which means that the temperature of the
surroundings influences their characteristics. Due to this fact, rated values and the time/current
characteristic are standardized at a temperature of 23 °C. Higher or lower temperatures can
result in faster or slower reaction of the fuse-link.

Figure C.2 shows an example of the re-rating of the fuse-link rated current as a function of the
ambient temperature.
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FigurenC.2 — Example of the re-rating of the fuse-link rated current
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -

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

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization compgrising
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interngtional
coloperation on all questions concerning standardization in the electrical and electronic fields 10 this erjd and
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s)”).| Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with
may participate in this preparatory work. International, governmental and non-governmental organizations lijaising
with the IEC also participate in this preparation. IEC collaborates closely with the\lnternational Organizatfon for
Standardization (ISO) in accordance with conditions determined by agreement.hetween the two organizatipns.

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

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

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

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certificatioh bodies.

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

7) Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual experfs and
megmbers of its technical committeésiand IEC National Committees for any personal injury, property damgge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is drawn to theyNormative references cited in this publication. Use of the referenced publicatipns is
indispensable for the coefrect application of this publication.

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

IEC §0127=1>has been prepared by subcommittee 32C: Miniature fuses, of IEC tecHnical
commnittee B32: Fuses. It is an International Standard.

This third edition cancels and replaces the second edition published in 2006,
Amendment 1:2011 and Amendment 2:2015. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) modification of 6.3 to clarify the marking items;

b) modification of 9.3.1 to introduce a tolerance for the prospective current for the breaking
capacity test;

c) deletion of contents of 9.6, Pulse test;
d) deletion of Annex C;
e) addition of new Annex C user guide for miniature fuse-links.
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The text of this International Standard is based on the following documents:

Draft Report on voting

32C/615/FDIS 32C/624/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
acco
at w
desc

A list

This
appli

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop
dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aya

ibed in greater detail at www.iec.ch/publications.

Part 1 of the IEC 60127 series covers definitions, general’requirements and
cable to all types of miniature fuses (e.g. cartridge fuse-links, sub-miniature fuse-

din
lable

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC are

of all parts in the IEC 60127 series, published under the general title Miniature fuses, can
be folund on the IEC website.

tests
inks,

univdrsal modular fuse-links and miniature fuse-links for special applications). All subsequent

parts

IEC 60127 consists of the following parts:

of the complete series are to be read in conjunction with*this Part 1.

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

for miniature fuse-links

IEC ¢

IEC ¢

IEC ¢
surfa

IEC ¢

IEC ¢

IEC ¢

0127-2, Miniature fuses — Part 2: Cartridge fuse-links

0127-3, Miniature fuses — Part™3: Sub-miniature fuse-links

ce mount types
0127-5, Miniatufe fuses — Part 5: Guidelines for quality assessment of miniature fuse
0127-6, Miniature fuses — Part 6: Fuse-holders for miniature fuse-links

0127=7; Miniature fuses — Part 7: Miniature fuse-links for special applications

IEC @

0127-8 Miniature fuses — Part 8: Fuse resistors with ’nnrfimllnr avercurrent ’nrnfpr‘fir

0127-4, Miniature fuses-<\Part 4: Universal modular fuse-links (UMF) — Through-hol¢ and

links

n

IEC 60127-9, (free for further documents)

IEC 60127-10, Moved to IEC 60127-1 as Annex C.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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1

This [part of IEC 60127 covers the general requirements and tests applicable to all typ

min

links |and miniature fuse-links for special applications) for the protection of electric applia
electfonic equipment and component parts thereof normally intended to be usedijindoors.

This [document does not apply to fuses intended for the protection of low-voltage elec
installations. These are covered by IEC 60269, Low Voltage Fuses.

Spedfic details covering each major subdivision are given in subsequent parts.

This [document does not apply to fuses for appliances intended to be used under sp

con

The ¢bject of this document is

a)

b)

c)
d)

2

The following documents are referred to in the text in such a way that some or all of their co

con
For

amendments) applies.

MINIATURE FUSES -

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

Scope and object

igture fuse-links (e.g. cartridge fuse-links, sub-miniature fuse-links, universal modular

d|tions, such as in a corrosive or explosive atmosphere.

tq establish uniform requirements for miniature\fuses so as to protect appliances or pa
appliances in the most suitable way,

tq define the performance of the fuses;\s0 as to give guidance to designers of eleg
appliances and electronic equipment-and to ensure replacement of fuse-links by tho
s|imilar dimensions and characteristic¢s,

tq define methods of testing,

tq define maximum sustained dissipation of fuse-links to ensure good compatibility of s
ppwer acceptance when' used with fuse-holders according to this docu
gee IEC 60127-6).

—~

Normative references

stitutes réquirements of this document. For dated references, only the edition cited ap
undated* references, the latest edition of the referenced document (including

es of
fuse-
hces,

trical

ecial

rts of

trical
se of

tated
ment

ntent
blies.
any

IEC 60038, IEC standard voltages

IEC 60127-6:2014, Miniature fuses — Part 6: Fuse-holders for miniature fuse-links
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3 Terms and definitions

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

2023

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

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

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

3.1

fuse
devid
open
for a

Note 1 to entry: The fuse comprises all the parts that form the complete device.

5 the circuit in which it is inserted by breaking the current when this exceeds a given
sufficient time

e that, by the fusing of one or more of its specially designed and proportioned componjents,

alue

3.2

miniature fuse

fuse jn which the fuse-link is a miniature fuse-link

3.3

fusejlink

part of a fuse including the fuse-element(s) intended to-be replaced after the fuse has operated
3.4

enclosed fuse-link

fusedlink in which the fuse-element is totally.en¢losed, so that during operation within its rating
it cannot produce any harmful external effects, e.g. due to development of an arc, the release

of ga

3.5

miniature fuse-link
enclgsed fuse-link for the protéction of electric appliances, electronic equipment and compg

parts

3.5.1

cartridge fuse-link
enclgsed miniature fuse-link of rated breaking capacity not exceeding 2 kA and which h

least

Note 1 to entry: Principle dimensions are length, width, height and diameter.

3.5.2

Is or the ejection of flame or metallie particles

thereof normally intended to be used indoors

one of its\principle dimensions not exceeding 10 mm

nent

as at

miniature fuse-link for special applications
enclosed miniature fuse-link which is not covered in IEC 60127-2, IEC 60127-3 or IEC 60127-4
and of rated breaking capacity not exceeding 50 kA and having a width and height not exceeding

12 mm and a length not exceeding 50 mm
3.5.3
sub-miniature fuse-link

miniature fuse-link of which the case (body) has no principal dimension exceeding 10 mm

Note 1 to entry: Principal dimensions are length, width, height and diameter.
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3.5.4

universal modular fuse-link
miniature fuse-link primarily adapted for direct electrical connection to printed circuit boards or
other conductive substrates, incorporating features designed to provide a degree of non-
interchangeability where necessary

3.6

fuse-link contact
conductive part of a fuse-link designed to engage with a fuse-base contact or with a fuse-carrier
contact

3.7
fuse
comb

3.8

fuse
fuse-
fixed

3.9

fuse
fuse-
cond
contg

3.10
fuse
mov4g

3.11
fuse
cond
a fus

3.12
fuse
part

3.13
hom
serie
the t

holder
ination of a fuse-base with its fuse-carrier

base
mount
part of a fuse provided with contacts and terminals for connection te the system

base contact

mount contact

Lictive part of a fuse-base, connected to a terminal designed to engage with a fuse-c
ct or with a fuse-link contact

carrier
ble part of a fuse designed to carry a fuse*link

carrier contact
Lictive part of a fuse-carrier cennected to a fuse-link contact and designed to engage
e-base contact

element
pf the fuse-link désjgned to melt when the fuse operates

bgeneous series (of fuse-links)

5 of fuse=links, deviating from each other only in such characteristics that, for a given
esting yof one or a reduced number of particular fuse-links of the series may be takg
séntative of all the fuse-links of the series

arrier

with

test,
bn as

repre

Note 1 to entry:

the fol

lowing:

— the bodies have the same dimensions, material and method of manufacture;

Fuse-links are considered as forming a homogeneous series when the characteristics comply with

— the caps or other end closures of the body have the same dimensions, materials and method of attachment and
sealing;

— the granular filler, if any, of the body is of the same material and completeness of filling. It should be of the same
size or any variation of the grain size with current rating should be monotonous;

— the fuse-elements are of the same material with the same principles of design and construction; any changes of
fuse-element dimensions with current rating should be monotonous;

— the rated voltage is the same;

— for low-breaking capacity fuse-links it is only necessary to test the highest rated breaking capacity in a

ho

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

Examples of rated values usually stated for fuses:

— Vvoltage (Uy);

— current (/);

— breaking capacity.

2023

3.15
time
curvg
as a

Note 1
opera

3.15,
curve
as a

Note
opera

3.16

conVentional non-fusing current

valug
(con

3.17
pros
curre
impe

3.18

pre-3rcing time (melting time)

inter
elem

3.19
arcin
inter
extin

current characteristics (of a fuse-link) for AC
giving, under stated conditions of operation, the value of time expressed as yirtual
function of the prospective symmetrical current, expressed as the RMS value

to entry: Time/current characteristics usually stated for a fuse-link relate to the pre-arcing time a
ing time.

1 time/current characteristics (of a fuse-link) for DC
giving, under stated conditions of operation, the value of timé expressed as actual
function of the DC prospective current

to entry: Time/current characteristics usually stated for a fuse:Jink“relate to the pre-arcing time a
ing time.

of current specified as that which the fuse-link is capable of carrying for a specified
entional time) without melting

pective current (of a circuit and.with respect to a fuse)
nt that would flow in a circuit, if afuse situated therein were replaced by a link of negl
Hance

al of time between-the beginning of a current large enough to cause a break in the
ent and the instant)when an arc is initiated

g time
al of<timme between the instant of the initiation of the arc and the instant of fing
Ction

time

hd the

time

hd the

time

gible

fuse-

| arc

3.20

operating time (total clearing time)
sum of the pre-arcing time and the arcing time

3.21

virtual time
value of /2t divided by the value of the square of the value of the prospective current

Note 1 to entry: The values of the virtual times, usually stated for a fuse-link, are the values of the pre-arcin
and of the operating time.

g time


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

IEC 60127-1:2023 © |IEC 2023 -1 -

3.22

I?t (joule integral)

integ

ral of the square of the current over a given time interval:

1%t = Jt' i2dt

Note 1 to entry: The pre-arcing /%t is the /%t integral extended over the pre-arcing time of the fuse.

Note 2 to entry: The operating /%t is the /?¢ integral extended over the operating time of the fuse.

Note 3
value

3.23
brea
valug
volta

3.24
reco
volta

Note
voltag
exists

3.25

maxi
pow¢g
maxi
stang

Note 1
accep

Note 2
melts.

4 (

Fuse
perfo
up to

to entry: The energy in joules released in 1 Q of resistance in a circuit protected by a fuse is equal
bf the operating 727 expressed in AZs.

King capacity of a fuse-link
(RMS for AC) of prospective current that a fuse-link is capable of breaking at a s
je under prescribed conditions of use and behaviour

very voltage
he which appears across the terminals of a fuse after breaking of the current

to entry: This voltage may be considered in two successive,intervals of time, one during which a tra
E exists, followed by a second one during which the power_fréquency or the steady-state recovery v

mum sustained power dissipation

r dissipation of a fuse-link measured under prescribed conditions of measurement
mum current level that can be sustained for a minimum of 1 h or, as specified i
ard sheet for ratings above 6,3 A

to entry: The figure for maximum ‘sustained dissipation is used in connection with the maximum
ance of fuse-holders for miniature(fuse-links in accordance with IEC 60127-6.

to entry: These values ané often exceeded for short periods of time immediately before the fuse-el
Values as high as twice the maximum sustained dissipation have been recorded.

5eneral requirements

to the

tated

nsient
pltage

at the

h the

power

ement

Llinks shalhbe' so constructed that they are reliable and safe in operation and consist¢nt in
rmance(at any current up to and including the breaking capacity rating and at any vo
the rated voltage, when used within the limits of this document.

Itage

During

arc, no external arcing, nor any flame that can endanger the surroundlngs shall be produced
During the test for establishing the maximum sustained dissipation and after operation, the
fuse-link shall not have suffered damage hindering its replacement and the marking shall still
be legible.

In ge

neral, compliance is checked by carrying out all the tests specified.
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5 Standard ratings

In the relevant standard sheets, values are given for

rated voltage,

rated current,

rated breaking capacity.

6 Marking

6.1 Unless otherwise stated in subsequent parts, the requirements for marking are as.follows:

Each| fuse-link shall be marked with the below in the order given:
a) A[symbol denoting the relative pre-arcing time/current characteristic as giver’in the rel¢vant
standard sheet. This symbol shall be placed before and adjacent to thernated current.
These symbols read as follows:

FF: denoting very quick acting

F denoting quick acting

M: denoting medium time-lag

T denoting time-lag

T[T: denoting long time-lag.

b) Rated current in milliamperes (mA) for rated .currents below 1 A, and in amperes (A) for
rated currents of 1 A or more.

Tp accommodate existing practice in some’countries, for the time being, the currenf may
also be indicated in fractions of ampere.

c) Rated voltage in volts (V).
d) Manufacturer’s name or trade mark (does not need to follow order of marking).

6.2 | Marking shall be indelible"and easily legible.

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

For petroleum spirit the use of an aliphatic solvent hexane, with an aromatics content of
maxifnum 0,1 %.volume, a kauri-butanol value of 29, initial boiling point approximately 6b6 °C,
dry-point approximately 69 °C and specific gravity of approximately 0,68 is recommended,

NOTE| In the case of colour coding, the test for indelibility need not be applied.

6.3 The marking according to 6.1 shall be printed on the packing label along with a reference
to the subsequent IEC 60127 standard and appropriate standard sheet. It is optional to indicate
IEC 60127-1 on the packing label. The marking on the packing label shall include the
abbreviation A or mA for the current rating of the fuse-link.

Compliance is checked by inspection.

6.4 Further identification of the current rating and the time/current characteristics by means
of colour bands may be used.

Such an additional marking shall be in accordance with Annex A.

6.5 Where marking is impractical due to space limitations, the relevant information shall
appear on the smallest package and in the manufacturer's technical literature.


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

IEC 60127-1:2023 © |IEC 2023 -13 -

7 General notes on tests

7.1 General

Tests according to this document are type tests.

It is recommended that where acceptance tests are required, they are chosen from the type
tests in this document.

7.2 Atmospheric conditions for testing

7.21 Unless otherwise specified in subsequent parts, all tests shall be carried out undgr the
following atmospheric conditions:

— tgmperature between 15 °C and 35 °C;
— relative humidity between 45 % and 75 %;

— alr pressure between 8,6 x 104 Pa and 1,06 x 10° Pa.

Whelfe the above-mentioned conditions have a significant influene€, they shall be |kept
substantially constant during the tests.

Fusetlinks shall be tested in the specified bases in free air, andbe protected from draught$ and
direct heat radiation. The position of the fuse-holder shall be.horizontal.

If temperature has a marked effect on the results ofythe tests, these shall be performed at a
tempgrature of 23 °C £ 1 °C.

7.2.2 In every test report, the ambient temperature shall be stated. If the standard conditions
for rglative humidity or pressure are not fulfilled during tests, a note to this effect shall be added
to the report.

Whete tests are required at elevated temperatures, these tests shall be carried out at an
ambient temperature of 70 °C £ 2.°C, unless otherwise specified.

7.3 | Type tests

7.3.1 The number of\fuse-links required shall be specified in subsequent parts.

Fusetlinks shall be'tested or inspected in accordance with the following subclauses:

a) Marking+(see 6.1)

b) Dlimefisions (see 8.1)

c) Clonstruction (see 8.2)

d) Voltage drop (see 9.1)

with such additional tests as are specified in subsequent parts.

7.3.2 Based on the results of the test in item 7.3.1 d), the fuse-links shall be sorted in
descending order of voltage drop, and numbered consecutively, lower numbers being allocated
to the fuse-links having the highest voltage drop. Tests from these fuse-links shall then be made
in accordance with the relevant testing schedule.

If a test is to be repeated, spare fuse-links having approximately the same voltage drop as the
original fuse-links shall be used for the repeat test.
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a) No failure is allowed in any of the tests covered by Clauses 6 and 8, nor those described in
9.1, 9.2.2 and 9.7 and such additional clauses and subclauses as shall be specified in
subsequent parts.

b) If in the tests covered by 9.2.1 and 9.3, two failures occur at any one test current, the fuse-
links are deemed not to comply with this document. If, however, one failure occurs, the test
shall be repeated on twice the number of fuse-links, at the same current and a second failure
shall be a cause for rejection.

If two failures occur, but not both in the same test, the fuse-link shall be deemed to comply

inks.
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requirements specified in subsequent parts shall be used.
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8.2
The

rovided-that-there-are-no-furtherfailuresinrepeattestswith-twice-thenumberoffuse

two failures occur, but not both in the same current, the fuse-link shall be deem
bmply provided that there are no further failures in repeat tests with twice the_aumhb
se-links.

each of the tests according to 9.4, 9.5 and 9.6, one failure is allowed. If Awo0"or more
nks fail in any one test, the fuse-links are deemed not to comply with this standard, u
herwise specified in subsequent parts.

Fuse-bases for tests

ests that require a fuse-base for mounting the fuse-links, a base according tdg

Nature of supply

nature of the supply for the electrical tests is specified in the relevant clauses or i
ant standard sheets in subsequent parts.

C, the test voltage is of substantially sinewave form with a frequency between 45 H3

T

Dimensions and construction

Dimensions

dimensions of the Tuse-links shall comply with the relevant standard sheet, givs
bquent parts.

bliance is checked by measurement.

Construction

bd to
er of

fuse-
hless

the

h the

r and

BN in

usé~element shall be completely enclosed. Further details of the construction are g‘iven,

as a

8.3

propriate, im subsequent parts.

Terminations

Fuse-link contacts shall be made of non-corroding material or of material suitably protected
against corrosion, and shall be effectively free from flux or other non-conducting substance on

their

outer surfaces.

Nickel or silver plating is deemed to be adequate protection for brass end caps.

Tests for firm attachment are given, where appropriate, in subsequent parts.
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8.4

Alignment and configuration of terminations

Appropriate tests for alignment or position of pins, etc., as applicable, are given in subsequent

parts

8.5

Soldered joints

Externally visible soldered joints (e.g., on end caps) shall not melt during normal use and
operation.

Compliance is checked by inspection of the soldered joints after the tests described in 9.2.1,

9.2.2

9

9.1

The
value

Indiv
durin

, 9.4, 9.0 and 3.0.

Electrical requirements

Voltage drop

voltage drop across the fuse-links at their rated current shall not exceed the max
s given on the relevant standard sheet.

dual values shall not deviate from the mean value determined for the model unde
g type tests by more than 15 %.

If, due to the Peltier effect, different voltage drops are measured when the current throug

fuse-

Com
curre

Dired

link is reversed, the highest value shall be taken,

bliance is checked by measuring the voltage.drop when the fuse-link has carried its
nt for a time sufficient to reach temperature stability.

t current shall be used for this test,-equipment shall be used which does not influenc

result of the test significantly.

2%
link
drop

Prob
volta
fuse-
circu

f the previously observed:\value per minute. During this test, the current through the
hall not deviate by more-than 1 % from the rated current and the accuracy of the vo
measurement shall be within a tolerance of +1 %.

Tem}erature stability is considered to be reached when the voltage drop changes by less

ems can arise\when fuse-links are used at voltages considerably lower than their
he, mainly ferlow ratings. Due to the increase of the voltage drop when the elemen
link approaches its melting point, care should be taken to ensure that there is suff
t voltage-available to cause the fuse-link to interrupt the current when an electrical

s. Furthermore, fuse-links of the same type and rating might, due to difference in d

mum

test

h the

rated

e the

than
fuse-
Itage

rated
of a
cient
fault
esign
ble in

fuse-

9.2
9.2.1

links of lower rated currents.

Time/current characteristic

Time/current characteristic at normal ambient temperature

with

The time/current characteristic shall be within the limits specified in the relevant standard
sheets.

Compliance is checked by measuring the pre-arcing time under the atmospheric conditions

ment

ioned in 7.1.


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

- 16 - IEC 60127-1:2023 © |IEC 2023

The current through the fuse-link shall be adjusted to within +1 % of the required value.
The current stability during the test shall be maintained within £1 % of the adjusted value. The
voltage of the source shall not exceed the rated voltage of the fuse-link under test. The accuracy
of the measurement of time shall be within a tolerance of +5 % for times of less than 10 s and
12 % for times of 10 s or more.

In the case of very short pre-arcing times at high levels of the current where constant current
no longer can be maintained, the 72 value shall be measured and the virtual time be calculated.

9.2.2 Test at elevated temperature

Whe:I:Nspecified on the standard sheet, fuse-links shall also be tested for 1 h at 70°C,\wpless
othenwise specified, and with the multiple of the rated current as specified on the rel¢vant
standard sheet.

The ¢urrent stability during the test shall be maintained within £2,5 % of the\adjusted value.
The fuse-link shall not operate.

9.2.3 Test procedure

Diredt current shall be used for these tests.

NOTE|1 Direct current is used because it is easier to control and eliminates the variation inherent with alterpating
current caused by the point on the voltage wave that switching occurs.

Care[should be taken that the arcing time is not included in the total time measured

The qutput voltage of the current source shall beisufficient to limit the variation of current during
the pre-arcing time. Additionally, the output voltage shall not exceed a value declared by the
manufacturer and chosen from the list of D€voltages in Table 6 of IEC 60038:2009.

The fime constant of the circuit shall notexceed 3 % of the pre-arcing time.

Whefe there is a possible influehce of the Peltier effect, care shall be taken to reverse the
direcfion of the current passing.through the fuse-link for each successive sample.

Whefe the influence of the Peltier effect is essentially due to the construction, the time/cyrrent
characteristic should (be*tested with twice the number of fuse-links at 2,0 7y or 2,1 1| The

additjonal samples may be taken from the spare fuse-links.

Atterftion is drawn to the fact that, for certain types of fuse-links, the time/current charactdristic
with AC can-b€ significantly different from the characteristic determined with DC and partictlarly
with gurrents just exceeding the conventional non-fusing current.

Furthermore, due to the small thermal inertia of the fuse-elements for low currents, the
characteristic of the fuse-links might change considerably at very low frequencies.

9.2.4 Presentation of results

If the time/current characteristics with the current as independent variable are plotted, it is
preferred that they are presented with logarithmic scales on both co-ordinate axes. The basis
of the logarithmic scales shall be in the ratio 2:1 with the longer dimension on the abscissa.

If the multiple of the rated current is used as the independent variable, the ratio shall be 3:1.

NOTE Examples of such formats are given in Annex B.
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9.3
9.3.1

Breaking capacity

General

When requested by the manufacturer, additional testing of breaking capacities to values
(prospective current) higher than those stated in subsequent parts is permitted if all

requi

9.3.2

rements of subsequent parts are met.

Operating conditions

Fuse-links shall operate satisfactorily without producing any harmful external effects (i.e.
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NOTE
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The

The

obment of an axtarnal arc raolgasa of aas or aiection of flame or metallic narticlas)
Lad 7 J J ~ 7.

City in accordance with the relevant standard sheets in subsequent parts.

ecovery voltage shall be between 1,02 and 1,05" times the rated voltageofthe fuse
hall be maintained for 30 s after the fuse has operated.

al test circuits are given in subsequent parts.

mpedance of the AC source shall be less than 10 % of the adjusted value of the
Hance of the applicable circuit.

bliance is checked by either method A or method B.

ethod A (individual ratings)
rated breaking capacity;

prospective currents of approximately 5, 10, 50 and 250 times the rated current, by
exceeding the rated breaking capdcity as specified in the relevant standard sheet.

The circuit shall be closed at (30 + 5)° after the passage of voltage through zero.
ethod B (homogeneous sefjes)

rated breaking capacity with random closing angle;

fuse-links shall be\tested at rated breaking capacity.

The breaking capacity can be lower with DC than with AC. It is influenced by the circuit inductance an
ditionally by the,instant of closing the circuit.

DC valuesif fequired by the purchaser or user, should be specified by the manufactu

prospective current of 5, 10, 50, 250 times the rated current as well as the rated bre

capa

ing prospective currents between the conventional non-fusing current and rated breaking

links

ne breaking capacity test, the current shall be adjusted by changing the series resistance.

total

t not

i, with

fer.

bking

Cityvshall be adjusted within a tolerance found in Table 1.

T Th

Table 1 — Prospective current/Breaking Capacity Tolerance

Prospective current / Tolerance
Rated Breaking Capacity (A) (%)
< 200 -0, +2
200 to 1 500 -0, +5
> 1500 -0, +10

is tolerance may be exceeded with the manufacturer’s consent.


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

- 18 — IEC 60127-1:2023 © |IEC 2023

The tolerance in Table 1 may be exceeded with the manufacturer’s consent.

More details of appropriate tests for the breaking capacity of each type of miniature fuse can
be found in the subsequent parts.

9.3

.3 Criteria for satisfactory performance

In each of the tests, the fuse-link shall operate satisfactorily without any of the following
phenomena:

permanent arcing;

ignition;

bprsting of the fuse-link.

Additional criteria for satisfactory performance of individual types of miniature fuse-links are

giver|, where appropriate, in subsequent parts.

NOTE| Changes in colour are not considered as a failure.

9.3

4 Insulation resistance

After|the breaking capacity test, the insulation resistance between the fuse-link termingtions
shalllbe measured with a DC voltage equal to twice the rated voltage of the fuse-link, byt not

less than 250 V. The resistance shall be not less than 0,1 MQ.

9.3.

5 Type test for fuse-links of homogeneous series

Fuseflinks having the largest rated current shallébe tested completely according to the rel¢vant
testing schedule for the maximum ampere gating of a homogeneous series given in the

subsequent parts.

Fusetlinks having the smallest rated current shall be tested according to the relevant tgsting
scheglule for the minimum ampere rating of a homogeneous series given in the subsequent

parts|.

9.4

Endurance tests

Fuseflinks shall be so constructed as to prevent in extended normal use any electridal or

mechanical failure impairing their compliance with this document.
Compliance is<€hecked by the following test:

Diredt current shall be used for this test, unless otherwise specified in subsequent parts.

a)

b)

ciurrent specified in the relevant standard sheet is passed through the fuse-link for a pleriod
of 1 h. The current is then switched off for a period of 15 min. This cycle is repeated 100
times.

The current stability during the test shall be maintained within £1 % of the adjusted value.
The test shall be run continuously, but where unavoidable, a single interruption is permitted.

A current specified in the relevant standard sheets is then passed through the fuse-link for
1 h, or, as specified in the standard sheet for ratings above 6,3 A. At the end of this test the
voltage drop across the fuse-link is measured and used for the calculation of the maximum
sustained power dissipation, where this is specified in subsequent parts.

Finally, the voltage drop across the fuse-link is measured again according to 9.1. The
voltage drop shall not have increased by more than 10 % of the value measured before the
test and shall not exceed the maximum value specified in the relevant standard sheet.
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d) After the test, the marking shall still be legible and soldered joints on end caps, for example,
shall not show any appreciable deterioration.

NOTE

9.5

Changes in colour are not considered as a failure.

Maximum sustained dissipation

The values calculated from the measurement taken in accordance with 9.4 b) shall be within

the li

9.6

mits specified in the relevant standard sheet.

Not applicable

9.7
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Fuse-link temperature

e temperature tests are required in subsequent parts, they shall be performedias fol

Oows:

femperature rise, as measured at any location on the fuse-link enclosure or fusg¢-link

nations, shall not exceed 135 K when the fuse-link is tested as follows;

e initial current shall be as specified in the relevant standard sheet;
e initial current shall be applied for 15 min;

ter the first 15 min, the current shall be increased by 0,1 ¢y every 15 min until the

ink operates;

e temperature of the fuse-link shall be measured continuously;
e point for measuring the temperature shall be theyhottest location.

o the difficulty of specifying the location of the-hottest point, it should be determined d
itial 15 min.

rmocouple or other measuring methods that do not appreciably affect the temper
be used to measure the temperaturerise.

The fest base for mounting and connection of the fuse-link shall be in accordance with 7.

fuse-

uring

ature
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Annex A
(informative)

Colour coding for miniature fuse-links

Where colour bands are used for additional identification of the current rating and the
time/current characteristics, the following system shall be applied:

a) The miniature fuse-links specified in the relevant standard sheets are provided with four
colour bands, the first three identifying the rated current expressed in milliamperes and the

b)

c)

d)

e)

NOTE| The values for d and s are given in subsequent parts.

| + b <l 1 k. Al ' SWH o ' /L % L % H
oL, VTUAQUTT, CUTUUT ValTiu TUTTIUTy Ity i tmrc7ourtorimt LIiTdrduiTliotivo.

The colour bands shall extend over at least half the circumference of the fuse body
nall be evenly spaced and clearly separated as indicated in Figure A.1.

[

NPTE 1 In the case of transparent miniature fuse-links, the spacings still allow for the visibility of the
element.

The IEC standards with regard to colour coding practices, i.e. IEC 60062 and IEC 6(
shall be used as far as applicable.
T

he colour code system given in Table A.1 shall be used.

NPTE 2 In Table A.1, both series R 10 and R 20 are given with their corresponding colour code. In of
kg¢ep the number of colour bands to a minimum, only the first two colour/bands are used for identifying tH
two digits.
In addition to the requirements given in 6.3, it is recommended to print the relevant ¢
cpding of the contents on the packing also.
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Figure A.1 — Layout of colour bands
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Table A.1 — Colour coding for miniature fuse-links

Rated current ) Second band Third band F_ourth band

First band colour time/current

mA colour Colour Multiplier characteristic

25 * Red Green Black 100 FF (0) = black

32+ Orange Red « 100 F (2) = red
40 * Yellow Black « 100 M (4) = yellow
50 * Green Black « 100 T (6) = blue

56 Green Blue « 100 TT (8) = grey
63 * Blue Orange « 100
71 Violet Brown « 100
80 * Grey Black « 100
90 White Black « 100
100 * Brown Black Brown 10!
112 Brown Brown « 10!
125 * Brown Red « 107
140 Brown Yellow « 101
160 * Brown Blue « 10°
180 Brown Grey « 10!
200 * Red Black « 10!
224 Red Red « 10!
250 * Red Green « 10°
280 Red Grey « 101
315 Orange Brown « 10"
355 Orange Green « 10°
400 * Yellow Black « 10!
450 Yellow Green « 10"
500 * Green Black « 10°
560 Green Blue « 10"
630 * Blue Orange « 10!
710 Violet Brown « 10"
800 Grey Black « 10"
900 White Black « 10!
1000 * Brown Black Red 102
1120 Brown Brown « 102
1250+ Brown Red « 102
1,400 Brown Yellow « 102
1600 * Brown Blue « 102
1 800 Brown Grey « 102
2000 * Red Black « 102
2500 * Red Green « 102
3150 * Orange Brown « 102
4000* Yellow Black « 102
5000 * Green Black « 102
6 300 * Blue Orange « 102
8 000 * Grey Black « 102
10 000 * Brown Black Orange 103

* =R 10 series.

Colour bands indicating rated current based upon first two digits of R 10/R 20 series.
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Annex B
(informative)

Example presentations of time/current characteristic

Example presentations of time/current characteristic are shown in Figure B.1 and Figure B.2.
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Figure B.1 — Example presentation of time/current characteristic, ratio 2:1
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Figure\B.2 — Example presentation of time/current characteristic, ratio 3:1
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Annex C
(informative)

Audit testing and surveillance — Guidelines for the application
of the principles of IECEE 03 (CB-FCS) to miniature fuse-links

Overview

The contents of this annex were previously in IEC 60127-10. IEC 60127-10 contained the
informmatton foundn this User gurde butthe tEC determined that ttwoutdbe advantageous to
the user of IEC 60127-1 to have this information as an informative annex rather than a sepprate

part ¢f the IEC 60127 series.

IEC 60127 is subdivided into parts. IEC 60127-1 contains the general requiréments Wwhile
IEC 60127-2, -3, -4 and -7 contain specific requirements for fuse-links.and IEC 60127-6

contgins specific requirements for fuse-holders.

C.2 | General

This [annex relates to miniature fuse-links for the protection\of electric appliances, elecfronic
equipment and component parts thereof, normally intended:to be used indoors, as specified in
IEC 60127-2, 60127-3, 60127-4 and 60127-7. IEC 60127-8 was not included in the original

part 10. Additional details for this part are under consideration.

This [annex does not apply to fuse-links for appliances intended to be used under sgecial

condjtions, such as in a corrosive or explosive-atmosphere.

The ¢bjective of this guide is to introduce-the user to the important properties of miniature fuse-
links |and fuse-holders for miniature fuse=links and to give some guidance on applying them.

NOTE|1 If the current or voltage are outside of the scope of IEC 60127 series, refer to IEC 60269 series.

NOTE|2 Fuse-links of the same type‘and rating might, due to differences in design, have different voltage|drops
and dffferent behaviours. Thereforeyin practice, they may not be interchangeable when used in applications with

low-vdltage circuits, especiallysin eombination with fuse-links of lower rated currents.

NOTE|3 Contact the manufacturer for further information.
C.3 | Properties of miniature fuse-links

The

miniature fuse-link provides protection against the effects of short circuits and sustained
overlpads;‘protecting components and conductors upstream of the fault and isolating the ]aulty
brand ircui ' =i as a

diagnostic tool, helping to identify the location of the fault.

Some of the properties of miniature fuse-links include:

Wide range of physical types of construction: miniature fuse-links are available in a wide
choice of physical constructions. For example, there are fuse-links that can be fitted into
clips and fuse-holders or plugged into sockets enabling easy replacement. There are also
types which can be soldered on to printed wiring boards by through-hole mounting or surface
mounting, using wave soldering or reflow soldering.

Low cost and very small dimensions: miniature fuse-links provide very good circuit
protection in a small package suitable for miniaturized equipment.
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C.4 | Different types of fuse-links

C.4.1 General

IEC 60127 makes reference to four families-offuse-links:

C.4.2 Timel/current_characteristics

Wide range of characteristics: miniature fuse-links are generally used within electronic
equipment, where prospective short-circuit currents are below 1 500 A. In case of miniature
fuse-links for special application, below 50 kA. Fuse-link s are available with a very wide
range of characteristics, from (very) quick acting types to (long) time-lag types. The latter
types are very useful because they can withstand inrush currents experienced during
switching on, but will also open under sustained overloads.

Discrimination (selectivity): standardized fuse-link characteristics and limitation of let-
through energy ensure that a faulty circuit is isolated by the fuse-links without opening
higher rated upstream fuse-links, avoiding disconnection of the supply to healthy circuits
downstream.

era V- RRLLREES - S€ S Ca Y oPetratofa ETTS coO g ouSTyY WHTC any
Ibstantial change or deterioration in their characteristics, and give equal protection.t¢ that
rovided by a new fuse-link. During their long life, no maintenance is required.
amper-proof reproducible characteristics: miniature fuse-links provide 4 “package of
rotection tailor-made for the application. The same level of protection is theh maintained
y a replacement fuse-link of the same type and rating, fitted after the-fault has |pbeen
brrected. The extensive schedule of tests in the IEC 60127 series fogether with a quality
stem such as that described in IEC 60127-5 and a follow-uprservice by a Nafional
ertification Body, ensure that all aspects of fuse-link operation-are” accurately and gafely
gproduced at any location world-wide.

O O TT 4 T ®”

-

rc reduction: suitable fuse-links can disconnect faults so’quickly that there is no time for
N arc to become established at the fault location.

L 3>

EC 60127-2 Cartridge fuse-links
EC 60127-3  Sub-miniature fuse=links
BEC 60127-4  Universal Modular Fuse-links (UMF)

EC 60127-7 Miniature-fuse-links for special applications

BEC 60127-8 Fuse resistors with particular overcurrent protection

Thesg are terms that define how quickly a fuse-link will safely operate (open) at various ovefload
currgnt levels..Fuse-links conforming to the standard sheets in the various parts of IEC 600127

are characterized as follows:

< Very quick acting

— Quick acting

Medium time-lag

=1 Z T_m
|

— Time-lag

TT — Long time-lag

The individual standard sheets specify precise time gates for each overload current level, given
as a multiple or percentage of the rated current (e.g. 2,10 or 210 %, 2,75 or 275 %). The
fuse-element shall melt within the given time gate.
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It should be noted that the characteristics of fuse-links conforming to other standards, such as
CSA-C22.2 No. 248.14 — UL 248-14, could be quite different from the characteristics specified
in |IEC 60127 series. Additionally, these other standards might not specify the same
characteristic definitions or precise time gates. Accordingly, the definition of terms such as very
fast acting, fast acting, quick acting, normal acting, medium acting, medium blow, time lag, time
delay and others are left to the individual fuse-link manufacturers, and can vary widely.

C.4.3 Breaking capacity

The breaking capacity of a fuse-link is the value of current that a fuse-link can safely interrupt
at its rated voItage It should be noted that a fuse I|nk may have multlple breakmg capacities.

fuse-lmk manufacturer is usually that of the standard sheet for a g|ven voltage as wellas pther
specified test conditions such as circuit power factor, closing angle, etc. In practiceysa fdse-link
shall[not be used in a circuit that has a potential fault (short-circuit) current greater thah the
rated breaking capacity of the fuse-link. It is usually difficult to determine the actual maximum
potential fault current of a circuit/application. Often it is an assumed theoreticalvalue assigned
by a| safety agency. In some cases, the suitability of a fuse-link’s bfeaking capacity is
detemined by testing the fuse-link in the end product, under short-circuit,Conditions.

c.4.4 Cartridge fuse-links (IEC 60127-2)

Two kizes of fuse-links are described: 5 mm x 20 mm and 63 mm x 32 mm. The details are
specffied in 10 standard sheets, as shown in Table C.1. The rated voltage is 250 V AC except
for tHe following fuse-links:

n

use-links shown in standard sheet 4, which are(rated 250 V for 50 mA through 2 A, 150 V

fqr 2,5 A through 4 A and 60 V for 5 A through<10°A;
¢ Fpse-links shown in standard sheets 9 and, 10, which are rated 500 V for 100 mA through
1P A.
Table C.1 — Summary of IEC 60127-2 Standard Sheets
§tandard sheet Dimensions Characteristic Rated breaking capacity
©
1 5 x 20 F High (1 500 A)
2 5 x 20 F Low (35 A or 10 ,)*
3 5 x 20 T Low (35 A or 10 ,)*
4 6,3 x 32 F Low (35 A or 10 7)*
5 5x 20 T High (1 500 A)
6 5x 20 T Enhanced (150 A)
7 6.3 x 32 E Enhanced (200 A)
8 6,3 x 32 T Enhanced (200 A)
9 6,3 x 32 F High (1 500 A)
10 6,3 x 32 T High (1 500 A)

*

Whichever is greater.

NOTE Already approved 5 x 20 mm fuse-links are available in pig-tail form (wire terminated) for direct connection
to printed wiring boards.
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Sub-miniature fuse-links (IEC 60127-3)

IEC 60127-3 consists of four standard sheets, as shown in Table C.2, all of which refer to low
breaking capacity fuse-links. Two types of fuse-links are described, radial and axial, for use on
printed wiring boards.

Table C.2 — Summary of IEC 60127-3 Standard Sheets

Standard sheet

Termination

Characteristic

Rated breaking capacity

1 radial F Low (50 A)
2 aial-orradial E Low (50 A\
2 f o f Lew—(50-A)
3 axial or radial F Low (35 A or 10,/)*
4 axial or radial T Low (35 A or 10 /)"

hichever is greater.

The

spacing of the fuse-link terminations are designed to permit easy|installation on prjinted

wiring boards having a grid system of holes located at 2,54 mm between centres. Care should
be taken that creepage and clearance distances are maintained.

C.4.6

Two

Universal Modular Fuse-links (IEC 60127-4)

ypes of fuse-link are described, through-hole types{(standard sheet 1) with rated volfages

of 32V, 63V, 125 V and 250 V and surface mount types (standard sheet 2) with rated voltage

of 12,5V, 25V, 32V, 50V, 63V, 125V and 250 V., As shown in Table C.3.

Table C.3 — Summary of IEC 60127-4 Standard Sheets

Standard sheet Rated voltage Terminal spacing, ° Characteristic Ratzgpbarcei?;ing
\% mm
! 32 25 Low (35 A or 10 )
(Throyugh-hole) 63 2,5
128 5 Low (50 A or 10 [N)a
250 7.5 Low (100 A)
250 10 Intermediate (50D A)
250 12,5 High (1 500 A)
2 12,5 0,4
(Surfgdce,mount) 25 0,45 FF,F, TorTT
32 048 Low (35 A or 10V)?
50 0,53
63 1,1
125 1,3 Low (50 A or 10 7))’
250 4 Low (100 A)
Intermediate (500 A)
High (1 500 A)

b

2  Whichever is greater.

For surface mounted fuse-links, minimum terminal spacing values apply.



https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

- 28—

IEC 60127-1:2023 © |IEC 2023

This area of fuse-link design is developing rapidly. The standard acknowledges this by not being
design restrictive, merely specifying maximum dimensions for physical size. To ensure that
fuse-links from different manufacturers are interchangeable some investigation might be

needed.

c.4.7

Miniature fuse-links for special applications (IEC 60127-7)

Miniature fuse-links for special applications are not intended to be replaced by the end-user of

an electrical / electronic appliance.

Fuse-links for special applications are not covered within the scope of other parts of IEC 60127

serieg. For example, if a 5x20 mm fuse-link, which IEC 60127-2 would typically cover,]| falls

outsifle of the scope of IEC 60127-2, then IEC 60127-7 may cover this fuse-link.

IEC 60127-7 is applicable to fuse-links with a rated voltage not exceeding 1 000 V, a fated
current not exceeding 20 A and a rated breaking capacity not exceeding 50\kA. It doeg not

appl

to fuse-links completely covered by the subsequent parts of IEC 60269-1".

Minidture fuse-links for special applications can be intended to be mounted on printed dircuit
boardls (surface mount, through-hole mount, axial or radial) or inserted in specifically designed

fuse-holders.

The fated voltage, rated breaking capacity as well as the miaximum pre-arcing times at (4,0 or
2,1) gnd 10 times the rated current shall be decided by fuse-link manufacturers within cegrtain

limitdtions.

Two [test methods of the endurance test at nortmal ambient temperature and the fusé-link
tempgrature respectively are specified in IEC 604927-7. The test method applied is defingd by

the manufacturer.

Only|one standard sheet is utilized in IEC 60127-7 as it addresses all the different possib|lities

of fuge-links in special applications, as*shown in Table C.4.

Table C.4 —(Summary of IEC 60127-7 Standard Sheet

Standard sheet

Rated voltage

Terminal spacing 2

Characteristic

Rated breaking

capacity
\% mm
12,5 0,4
25 0,45
32 0,48
50 0,53
4 £n A 4 Defined by Defined by
' bl o manufacturer manufacturer
125 1,3
250 2,5
500 To be determined
1000 To be determined

a8  For surface mount fuse-links, minimum terminal spacing values apply.
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C.5 Applications

C.5.1 Applications — Fuse-link selection criteria

Selection of a miniature fuse-link for a given application is usually dictated by three basic
categories of criteria:

a)
b)
c)

electrical requirements of the application;
conformance to published fuse-link safety standards;

mechanical properties/physical size.

It is necessary to first determine the electrical performance required of the fuse-link, as-dictated
by tHe application, and usually, safety agency test requirements for the end product| The
electfical characteristics and breaking capacity needed for the application shall conform to a
published safety standard. This conformance is usually confirmed by third party (Safety agency)

approval of the fuse-link.
Only|after these criteria are met can the mechanical/dimensional attributes be considered,.

C.5.2 Electrical criteria

The ¢lectrical ratings and performance required of a fuse-link<@re dictated by:

a)

b)
c)
d)

The following information should be considered for each particular application:

3)

4)

nprmal operating conditions of the end product, i.e. steady state current, supply voltage,
ambient temperature, etc.;

fqreseeable field fault conditions due to failures within the end product;

fqreseeable field fault conditions due to power line crossing or other surges (e.g. lightning);

specified overload and short-circuit test conditions imposed by safety agencies on th¢ end
product.

Tlhe circuit-operating voltage, and whether it is alternating current (AC) or direct cUrrent
(bC).

Ahy transient conditions ‘that exist, for example:

i)] the maximum inrush current at product “switch-on” (including its waveform and durgtion)
that the fuse-liak) shall withstand without opening;

i) the anticipated usage pattern or duty cycle: will the end product be switched on once a
day, onge“a week, once a year, etc. or continuously cycled?;

iif) any pulse current surges due to secondary lightning surges (amplitude, waveform and
number of cycles) that the fuse-link shall withstand without opening.

Notmal operating conditions:

i) maximum steady-state current that the fuse-link will be subjected to in service;
i) minimum/maximum ambient conditions.
Circuit protection performance required:

i) minimum overload current at which the fuse-link shall operate, and the maximum time
allowed to operate (open);

ii) other critical overload level or time constraints that the fuse-link shall meet;
iii) maximum short-circuit current and voltage that the fuse-link shall interrupt.

C.5.3 Mechanical/physical dimensions

Once the electrical requirements and any safety approval issues are determined, then the
mechanical options can be addressed.


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

- 30 - IEC 60127-1:2023 © |IEC 2023

C.6 Protection by /% limitation and pulse operation

C.6.1 12t value

It should be noted that %t is not a parameter that is measured or verified in the IEC 60127
Series. Pre-arcing (melting) /2t or ‘Joule Integral’ is a measure of the energy required to melt
the fuse-element and is expressed as “ampere squared seconds” (A2s). For sufficiently high
currents, pre-arcing I?t and the energy it represents is a constant value for each different fuse-
element. Because every fuse-link type and rating has a different fuse-element, it is necessary
to determine the /2¢ for each. This /2t value is a parameter of the fuse-link itself and is
deteqmimed-bytheetementmateratamd-configuration—TFhis momimat-pre=arcimg s notgnly a
constant value for each fuse-element design, but it is independent of voltage and substartially
independent of temperature.

The pperating /2¢ is a measure of the let-through energy of the fuse-link and_is\thle sum gf the
pre-grcing and arcing /2¢. The arcing /2 is not determined solely by the fuse-link itself, but by
the cjrcuit’s parameters.

operating 72t = pre-arcing 2t + arcing /¢

C.6.2 Pulse operation

Usudlly, the pre-arcing /2 is used to select a fuse-link for @n application where it is necegsary
to sdystain large current pulses of a short duration,These currents are common in many
applifations and are described by a variety of terms,(Such as “surge current”, “start-up curfent”,
“inrush current” and other similar circuit “transients” that can be classified in the geperal
category of “pulses”. It is important to take into account the /2¢ and repetition rate of the pulse.
In orfler to avoid nuisance opening, it is necéSsary to select a fuse-link with a pre-arcing 72
suffidiently larger than the pulse /2.

C.6.3 I2¢ limitation

For protection of sensitive components, the operating /2s is the important paranjeter.
Components such as semi-conductors have a withstand rating which gives the amount of energy
whiclh they can handle without failure. For this application, unlike pulse operations,|it is

impoftant to select a fuselink that has an operating 727 less than the component withstand rating.

Condlusion: select.the 72¢ value of the fuse-link so that

a) the /2t inrush pulse is less than the pre-arcing /2¢ value of the fuse-link;

b) the operating /2 value of the fuse-link is less than the maximum /2 value of the device that
hs/to-be protected.

=

The IEC suggests measuring /2t at 10 Iy- This can lead to overstated values, particularly with
time lag fuse-links whose operating time at 10 Iy is usually significantly greater than fast acting

types. Published /2t values are generally nominal and the manufacturers should be consulted if
this parameter is critical to the design analysis.


https://iecnorm.com/api/?name=c415a2af57197ca3a17d622630815e77

IEC 60127-1:2023 © |IEC 2023 -31-

C.7 Direct current (DC) applications

C.71 General information

While published fuse-link rating information is based on AC data and might not be applicable
for DC applications, all fuse-links shall operate in both AC and DC circuits. However, the DC
rated voltage and rated breaking capacity might be different from the AC ratings of the fuse-
link. To select a fuse-link for DC applications, the circuit time constant shall be determined and
the basic ratings for the fuse-link shall be verified for DC performance.

Typical DC applications include:

o htteries/accumulators which are comparatively low voltage (less than 50 V). but| with

b
pptentially high fault currents;
t

glecommunications or power supplies up to 125 V where the fault current i§|within the AC
reaking capacity limit of the fuse-link;

b
e DIC voltages above 125 V where additional testing might be necessary, particularly for
breaking capacity.

Indugtive and capacitive DC circuits need additional considerations because of the sfored
energy, characterized by the circuit time constant. This valuesis usually less than 2 ms for
battery circuits and up to about 4 ms for other inductive circuits that can typically be protg¢cted
by miniature fuse-links. This circuit characteristic can ‘affect the operating time/cyrrent
characteristics, rated voltage and breaking capacity performance of the fuse-link. Time-cyrrent
curvgs are usually based on AC (RMS) or DC currents~that are thermally equivalent.

C.7.2 Battery circuits

Battgries contain very little inductance. To selgét a fuse-link for a battery circuit, determing the
circuft time constant and consider the following fuse-link information:

—

e time current data: develop from either AC (RMS) or DC current;

e DIC voltage rating: equal to or greater than the DC circuit voltage;

. C breaking capacity: equal_to or greater than the circuit's available DC fault current| The
me constant for the fuse-link breaking capacity test shall be equal to or exceed the|time

bnstant of the DC application circuit.

o=g

C.7.3 Inductive load circuits

Loads such as smotors, solenoids and other coil-type loads can have a large amoupnt of
indugtance. To'select a fuse-link for these applications, follow the procedure for battery cirguits.

C.8 | Fuse-holders

C.8.1 Features

Allows replacement of the fuse-link without any auxiliary means and without opening the
equipment (panel mounted fuse-holder).

C.8.2 Safety aspects

In view of the safety of electrical equipment, the selection of the most suitable fuse-holder is of
great importance. Among other parameters, one has to make sure that the admissible power
acceptances and temperatures defined by the fuse-holder manufacturer are followed.

To choose a fuse-holder based only on the rated current of a fuse-link can, especially at higher
currents, cause unacceptable temperatures if the effect of the heat generated in the contacts
of the fuse-holder has not been taken into consideration.
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C.8.3 Selection of a fuse-holder
The following parameters shall be considered:

a) maximum sustained dissipation of the fuse-link;

b) rated power acceptance of the fuse-holder, temperatures surrounding the fuse-holder and
operating current;

c) the difference between the ambient air temperature outside and inside the equipment;

d) heat dissipation/cooling, ventilation, heat influence of adjacent components.

holdgr can handle W|thout exceedmg its temperature rise I|m|ts It is mtended to be the \power
dissipation caused by an inserted dummy fuse-link at the rated current of the fuse-holdefr and
at anlambient temperature of 23 °C.

The |correlation between ambient air temperature and the rated power (acceptance |of a
fuse-holder for one or several operating currents is demonstrated by deratinhg‘curves published
by the fuse-holder manufacturer.

To kgep the power dissipation of the fuse-link inserted in the fuse-holder below the rated power
acceptance of the fuse-holder, at the corresponding ambient @ir temperature and moulnting
condjtions, it is necessary to observe the following two steps:

Step|1

Selegtion of the fuse-holder is based on the power acceptance at operating currenf and
maximum ambient air temperature. The maximum.sustained dissipation of the fuse-link shall be
less than or equal to the admissible power aceeptance of the fuse-holder.

Step|2

The feduction of the power acceptance of the fuse-holder (from step 1) based on the different
condj|tions at the mounting place.etc. shall be determined by the responsible design engineer.

Examples:
— amnbient air temperaturedis\considerably higher inside the equipment than outside;

— cross-section of the conductor;

|
c

favourable heat\disSipation;

— heat influence’ of adjacent components.

C.8.4 Exchange of fuse-links under load

-holder W|th an mstalled fuse link shaII not be used as a SW|tch for turnlng the pow

when the power in the circuit is switched off

C.9 Performance on extra-low voltages

In a wide range of applications, miniature fuse-links provide reliable protection against fault
current conditions, and have negligible influence on the circuit.

However, consideration should be given when fuse-links are used at extra-low voltages, i.e. in
the range of 10 V, especially for fuse-links of low rated current. For a fuse-link having a rated
current lower than 100 mA, its cold resistance can be between 1 Q and 100 Q, i.e. the
impedance of the fuse-link can possibly be as high as the impedance of the circuit. The voltage
drop of fuse-links having low rated current is relatively high; it is in the range of 1 V. In contrast
to this, the power dissipation of approximately 0,5 W is negligible.
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The typical relationship between voltage drop and power dissipation dependent on rated current
is shown in Figure C.1.

Due to the non-linear increase of the voltage drop when the fuse-element approaches its melting
point, care shall be taken to ensure that there is sufficient voltage available to cause the fuse-
link to interrupt the current when an electrical fault occurs.

10 000 5
> 1 000> VKl
€ <9
\ / -
U 3 =
Q ©
£ 100 / S
o \ 1. 2
[®)] ©
3 10 g

/
1 0
10 100 1000 10-000

Rated current Iy mA IEC

Figure C.1 — Example of power dissipation P and
voltage drop U according to rated.current Iy

The Yiser should consider certain conditions, particulatly the possible influence of the fus¢-link
on thie circuit as a result of its resistance. It is not sufficient to take into account only the| cold
resisfance that is measured at a lower current, ie: 0,1 Iy, or the voltage drop measurgd at

1,0 ;.

As g rule of thumb, the minimum operating voltage required for proper operatign is
approximately five to eight times the vgltage drop of the fuse-link measured at 1,0 Iy.

C.10 Influence of ambienttemperature

Fuseflinks are temperature-sensitive devices which means that the temperature of the
surrdundings influencgs,their characteristics. Due to this fact, rated values and the time/cyrrent
charTcteristic are standardized at a temperature of 23 °C. Higher or lower temperatures can
resulf in faster or Slower reaction of the fuse-link.

Figune C.2 shows an example of the re-rating of the fuse-link rated current as a function of the
ambient temperature.

The surrounding temperature and the specific manufacturers designsatso influence the power
acceptance of a fuse-holder.
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Figure C.2 — Example of the re-rating of the fuse-link rated current
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COUPE-CIRCUITS MINIATURES -

Partie 1: Définitions pour coupe-circuits miniatures et exigences
générales pour éléments de remplacement miniatures

AVANT-PROPOS

Lal Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatigh-comjposée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC ‘aypour ohjet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans.les domaines de
I'é|ectricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Normes internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles, _au”public (PAS) et des
ides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a,des‘'comités d'étudefs, aux
trqvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lECl/participent égalemept aux
trgvaux. L’'IEC collabore étroitement avec I'Organisation Internationale de.Nermalisation (ISO), selop des
copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techhiques représentent, dans la mespre du
poksible, un accord international sur les sujets étudiés, étant donné que‘les/‘Comités nationaux de I'lEC intéfessés
sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les_&fforts raisonnables sont entrepris afin qug I'lEC
s'gssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Ddns le but d'encourager l'uniformité internationale, les*Comités nationaux de I'lEC s'engagent, dans tqute la
mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati¢pnales
et|régionales. Toutes divergences entre toutesxRublications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestatioh de conformité. Des organismes de certification indépendants
fodirnissent des services d'évaluation de™e¢onformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication].

Aycune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de|l'lEC,
pour tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
nafure que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
déroulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|I'lEC,
oulau crédit qui lui\est accordé.

ttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications

ttention‘est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire[’objet
de| droits”"de brevet. L’'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drgits de

L’'IEC 60127-1 a été établie par le sous-comité 32C: Coupe-circuits a fusibles miniatures, du
comité d’études 32: Coupe-circuits a fusible. Il s’agit d’'une Norme internationale.

Cette troisiéeme édition annule et remplace la deuxieme édition (parue en 2006),
I’Amendement 1:2011 et 'Amendement 2:2015. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

modification du 6.3 afin de clarifier les éléments de marquage;

modification du 9.3.1 afin d’intégrer une tolérance relative au courant présumé applicable
a I'essai de pouvoir de coupure;
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c) s
d) s

uppression du contenu du 9.6, Essai en impulsions;
uppression de I’Annexe C;

e) ajout d’'une nouvelle Annex C, Guide d'utilisation pour éléments de remplacement
miniatures.

Le te

xte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
32C/615/FDIS 32C/624/RVD

Le rgdpport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abou
La la

Ced
Dired
WWW
I''EC

Une
Coug

Lap
les e
remp
remp
appli
conjd

L’IEQ

i @ son approbation.

hgue employée pour I'élaboration de cette Norme internationale est I'anglais.

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été developpé selg
tives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
iec.ch/members_experts/refdocs. Les principaux types de documents développés
sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

liste de toutes les parties de la série IEC 60127, {publiées sous le titre gé
e-circuits miniatures, peut étre consultée sur le site wéb'de I'lEC.

ésente partie 1 de la série IEC 60127 couvre les définitions, les exigences général
5sais applicables a tous les types de coupe-circudits miniatures (par exemple, élémen
lacement a cartouches, éléments de remplacement subminiatures, éléments
lacement modulaires universels et éléements de remplacement miniatures
Cations spéciales). Toutes les parties subséquentes de la série compléte doivent étrg
intement avec la présente partie 1.

60127 comprend les parties suivantes:

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

for m

iniature fuse-links (disponible en anglais seulement)

IEC 60127-2, Coupe-cirecuit miniatures — Partie 2: Cartouches

IEC 0127-3, Caupe-circuit miniatures — Partie 3: Eléments de remplacement subminiatu

IEC §0127-4,_Coupe-circuit miniatures — Partie 4: Eléments de remplacement modu

univg

rsels (UMF) — Types de montage en surface et montage par trous

IEC 6 -5, =circait i = X
qualité des éléments de remplacement miniatures

n les
sous
par

néral

s et
s de
5 de
pour
lues

hents

[es

aires

IEC 60127-6, Coupe-circuit miniatures — Partie 6: Ensembles-porteurs pour cartouches de
coupe-circuits miniatures

IEC 60127-7, Coupe-circuit miniatures — Partie 7: Eléments de remplacement miniatures pour
applications spéciales

IEC 60127-8, Coupe-circuit miniatures — Partie 8: Résistances de protection avec protection
particuliére contre les surintensités

IEC 60127-9, (libre pour d’autres documents)
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IEC 60127-10, intégrée a I'lEC 60127-1 sous forme d’Annex C.

Le comité a décidé que le contenu du présent document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au
document recherché. A cette date, le document sera

e reconduit,
e supprimé,
e remplacé par une édition révisée, ou

e amendé.
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1

COUPE-CIRCUITS MINIATURES -

Partie 1: Définitions pour coupe-circuits miniatures et exigences
générales pour éléments de remplacement miniatures

Domaine d'application et objet

La pfésente partie de I'l|EC 60127 couvre les exigences générales et les essais applicables a
tous | les types d’éléments de remplacement miniatures (par exemple, éléments de
remplacement a cartouches, éléments de remplacement subminiatures, éléments de
rempllacement modulaires universels et éléments de remplacement miniatures [pour
applipations spéciales) employés pour la protection des appareils électriques, du matériel

électronique et de leurs constituants, normalement destinés a étre utilisés a:l'intérieur.

Le présent document ne s'applique pas aux coupe-circuits destinés” a la protection| des
installations électriques a basse tension. Ces derniers sont couverts_par I'lEC 60269, Fugibles

bassg tension.

Des |informations détaillées spécifiques concernant chaqgue subdivision principale |sont

indiquées dans les parties subséquentes.

Le prlésent document ne s’applique pas aux coupe-Cifcuits placés dans des appareils destinés
a étge utilisés dans des conditions particulieres, telles qu’'une atmosphére corrosive ou

explgsive.

Le priésent document a pour objet

a)

b)

2

d|établir des exigences uniformes-pour les coupe-circuits miniatures de maniére a aspurer
Ig protection des appareils ou des parties d'appareils de la fagon la plus appropriée;

dp définir les caractéristiques,des coupe-circuits de maniére a fournir des recommanddtions
apx concepteurs d'appareils électriques et de matériel électronique, et a assurgr le
remplacement des éléments de remplacement par d'autres de dimensions et de
caractéristiques identiques;

de définir des méthodes d'essai;

de définir la_puissance dissipée maximale des éléments de remplacement pour assuref une
bpnne compatibilité de la puissance admissible indiquée avec celle des ensembles-porteurs
selon leprésent document (voir I''EC 60127-6).

éférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60038:2009, Tensions normales de la CEI

IEC 60127-6:2014, Coupe-circuit miniatures — Partie 6: Ensembles-porteurs pour cartouches
de coupe-circuits miniatures
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3 Termes et définitions
Pour les besoins du présent document, les termes et définitions 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

31
cou;{e-circuit a fusible (coupe-circuit)
appareil dont la fonction est d'ouvrir, par la fusion d'un ou de plusieurs de ses)éléments
spéclalement congus et dimensionnés a cet effet, le circuit dans lequel il est insérg par
interfuption du courant lorsque celui-ci dépasse une valeur donnée pendant’une durée
suffigante

Note 1 & I’article: Le coupe-circuit comprend toutes les parties qui constituent I'appareil \‘complet.

3.2
coupe-circuit miniature
coupg-circuit dans lequel I'élément de remplacement est un’ élément de remplacement
minigture

3.3
élément de remplacement
parti¢ d'un coupe-circuit qui comprend I'élémentiou les éléments fusibles, destinée al étre
remplacée aprés fonctionnement du coupe-circuit

3.4
élément de remplacement a fusion enfermée
élément de remplacement dont I'élément fusible est totalement enfermé de sorte qu'au ¢ours
du fopctionnement dans la limite de@es caractéristiques assignées, il ne peut provoquer gucun
effet|nuisible externe, par exemple, effet di au développement d'un arc, a I'émission de gjaz ou
a la projection de flammes ou.de’particules métalliques

3.5
élément de remplacement miniature
élément de remplacement a fusion enfermée pour la protection des appareils électriquep, du
matéfiel électronique et de leurs constituants normalement destinés a étre utilisés a l'intérieur

3.5.1

élément de-remplacement a cartouches

element/de remplacement miniature a fusion enfermée dont le pouvoir de coupure assigné ne
v X . . ; L , o

Note 1 a I'article: Les dimensions principales sont la longueur, la largeur, la hauteur et le diamétre.

3.5.2

élément de remplacement miniature pour applications spéciales

élément de remplacement miniature enfermé non couvert par I'lEC 60127-2, I'lEC 60127-3 ou
I'EC 60127-4 et dont le pouvoir de coupure assigné ne dépasse pas 50 kA, dont la largeur et
la hauteur ne dépassent pas 12 mm et dont la longueur ne dépasse pas 50 mm
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3.5.3

élément de remplacement subminiature

élément de remplacement miniature dont aucune dimension principale du boitier (corps) ne
dépasse 10 mm

Note 1 a l'article: Les dimensions principales sont la longueur, la largeur, la hauteur et le diamétre.

3.5.4

élément de remplacement modulaire universel

élément de remplacement miniature adapté principalement pour la connexion électrique
directe sur des circuits imprimés ou autres substrats conducteurs, et qui comprend des

Cara(h’\rio{-innno alaccoirant n nnrtain doaard Ao noan intarchananahilitA o nAnaccoaira
terrotrqu o qura oo ur et S erta - o e gre— o C ot e o g e ot e o e e eooatte

3.6
contgct de I'élément de remplacement
parti¢ conductrice d'un élément de remplacement destinée a s’engager avee.un contagt du
socld ou du porte-fusible

3.7
ensemble-porteur
combinaison d'un socle et de son porte-fusible

3.8
SOCII
parti¢ fixe d'un coupe-circuit équipée de contacts et de bornes pour le raccordement au cjrcuit

3.9
contact du socle
parti¢ conductrice d'un socle, connectée a une’borne, destinée a s’engager avec un contalct du
portg-fusible ou de I'élément de remplacement

3.10
porte-fusible
parti¢ mobile d'un coupe-circuit destinée a recevoir un élément de remplacement

3.1
contact du porte-fusible
parti¢ conductrice d'un~porte-fusible connectée a un contact de I’élément de remplacemgnt et
destinée a s’engager avec un contact du socle

3.12
élément fusible
parti¢ de/f’élément de remplacement destinée a fondre lors du fonctionnement du coupe-dircuit

3.13
série homogéne (d'éléments de remplacement)
série d'éléments de remplacement dont chacun ne différe de I'autre que par des
caractéristiques telles que, pour un essai donné, l'essai d'un seul ou d'un nombre réduit
d'éléments de remplacement déterminés de la série peut étre considéré comme représentatif
de tous les éléments de remplacement de la série

Note 1 a l'article: Les éléments de remplacement sont réputés constituer une série homogéne quand leurs
caractéristiques satisfont aux points suivants:

— les corps sont de mémes dimensions, de méme matériau et de méme méthode de fabrication;

— les capsules ou autres extrémités de fermeture du corps sont de mémes dimensions, de méme matériau et de
méme méthode de fixation et de scellement;

— le cas échéant, la matiére de remplissage du corps est du méme matériau et assure le méme remplissage. Il
convient qu'elle soit de la méme taille ou que toute variation de taille de grain en fonction de son courant assigné
soit monotone;
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— les éléments fusibles sont du méme matériau avec les mémes principes de conception et de construction; il
convient que toute modification des dimensions de I'élément fusible en fonction de son courant assigné soit
monotone.

- la

tension assignée est identique;

— pour les éléments de remplacement a bas pouvoir de coupure, il est nécessaire de vérifier par essai uniquement

le

3.14

pouvoir de coupure assigné le plus élevé de la série homogéne.

caractéristique assignée
terme général employé pour désigner les valeurs caractéristiques qui définissent ensemble les
conditions de fonctionnement sur lesquelles les essais sont fondés et pour lesquelles le coupe-

circu

Exem

- te

it est concu

les de valeurs assignées généralement indiquées pour des coupe-circuits:

sion (Uy );

— colrant (/y);

— popuvoir de coupure

3.15
cara
alter

ctéristiques temps/courant (d'un élément de remplacement)pour le courant
hatif

courlhe qui indique, pour des conditions indiquées de fonctianmement, la valeur du t¢

expri

mmée en durée virtuelle en fonction du courant présumé{symétrique, exprimé en v

efficgce

Note 1 a l'article: Les caractéristiques temps/courant habituellement indiquées pour un élément de remplac
se rapportent a la durée de préarc et a la durée de fonctionnement.

3.15/1
ctéristiques temps/courant (d'un élément de remplacement) pour le courant continu

cara

courlbe qui indique, pour des conditions .indiquées de fonctionnement, la valeur du t¢

expri

mée en durée réelle en fonction du.courant présumé continu

Note 1 a l'article: Les caractéristiques temps/courant habituellement indiquées pour un élément de remplac]
se rapportent a la durée de préarc et ala durée de fonctionnement.

3.16

courpnt conventionnel de non-fusion
valeyr spécifiée du courant que peut supporter sans fondre I'élément de remplacement per

un in

3.17

tervalle de temps spécifié (temps conventionnel)

couTnt présume (d'un circuit dans le cas d'un court-circuit)

cour
cond

3.18
duré

nt qui-circule dans le circuit si le coupe-circuit inséré dans ce dernier est remplacé p
ucteun d'impédance négligeable

EMps
aleur

ement

bmps

ement

dant

ar un

e de préarc (durée de fusion)

intervalle de temps qui s'écoule entre le début de circulation d’'un courant suffisant pour
provoquer une coupure dans I'élément fusible et I'instant d’amorcage d’un arc

3.19
duré

e d'arc

intervalle de temps entre l'instant d'amorgage de I'arc et I'instant de I'extinction finale de I'arc

3.20
duré

e de fonctionnement (durée totale de coupure)

somme de la durée de préarc et de la durée d'arc
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3.21

durée virtuelle
valeur de 72t divisée par le carré de la valeur du courant présumé

Note 1 a l'article:

sont les valeurs des durées de préarc et de fonctionnement.

3.22

I%¢ (intégrale de Joule)
intégrale du carré du courant pour un intervalle de temps donné

Les valeurs des durées virtuelles, généralement indiquées pour un élément de remplacement,

Note 1
Note 2

Note 3
résists

3.23
pouV
valey
capa
de cq

3.24
tens
tensi

Note 1
duran

rétablissement a fréquence industrielle ou,gnjrégime établi.

3.25

puissance dissipée maximale en régime continu
ance dissipée d'un élément de remplacement mesurée dans des conditions de mesure

puisg
presq
dans

Note 1
puissa
I'lEC ¢

Note 2
de I'él
contin

1% = J' i2dt
t=0

a l'article: La valeur /2 de préarc est I'intégrale /2 pour la durée de préarc du fusible.
a l'article: La valeur /2 de fonctionnement est I'intégrale 72/ pour la durée de fonctionnement du fusil

a l'article: Dans un circuit protégé par un fusible, I'énergie en joules libérée [dans une portion avg
nce de 1 Q est égale a la valeur /?¢ de fonctionnement exprimée en A2s.

oir de coupure d'un élément de remplacement
r (efficace en courant alternatif) du courant présumé qu'un élément de remplacemer
ble d'interrompre sous une tension indiquée dans des“conditions prescrites d’utilisati
mportement

on de rétablissement
bn qui apparait aux bornes d'un coupes¢ircuit aprés la coupure du courant

a l'article: Cette tension peut étre prise.ensconsidération pendant deux intervalles de temps consécuti
lequel existe une tension transitoireyisuivi d'un second intervalle durant lequel existe la tensi

rites au courant nfaximal supportable pendant 1 h au moins, ou, comme cela est sp
la feuille de norme pour des caractéristiques assignées supérieures a 6,3 A

a l'article: ~La“valeur de puissance dissipée maximale en régime continu est utilisée en relation a
nce maximale admissible des ensembles-porteurs pour coupe-circuits miniatures conformém
0127-6.

adf'article: Ces valeurs sont souvent dépassées pendant de courtes périodes immédiatement avant la

le.

C une

t est
on et

s, I'un
bn de

eeifié

ec la

ent a

fusion

ement fusible. Des valeurs qui atteignent deux fois la valeur de la puissance dissipée maximale en 1

légime

o ont ete enreg|strees.

4 Exigences générales

Les éléments de remplacement doivent étre construits de fagon que leur fonctionnement soit
fiable et sOr et que leurs caractéristiques restent constantes pour tout courant inférieur ou égal
au pouvoir de coupure assigné et pour toute tension jusqu'a la tension assignée, lorsqu'ils sont
utilisés dans les limites fixées par le présent document.
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Lorsque les éléments de remplacement sont utilisés normalement et dans les conditions fixées
par la présente norme, leur fonctionnement ne doit générer ni arc permanent, ni arc extérieur,
ni flamme susceptibles de présenter un danger pour I'entourage. Pendant I'essai qui établit la
puissance dissipée maximale et aprés fonctionnement, I'élément de remplacement ne doit avoir
subi aucun dommage susceptible d'empécher son remplacement, et le marquage doit étre
encore lisible.

En régle générale, la conformité est vérifiée par I'exécution de la totalité des essais spécifiés.

5 Caractéristiques assignées

Les feuilles de norme appropriées comprennent des valeurs concernant

d tension assignée;

|
QO

g courant assigné;

|
QD

pouvoir de coupure assigné.
6 Marquage

6.1 | Sauf spécification contraire dans les parties subséquentes) les exigences de marquage
sont |es suivantes:

Chadue élément de remplacement doit porter les indications ci-dessous dans I'ordre indiqué:

a) up symbole quiindique la caractéristique relative durée de préarc/courant telle qu'elle fjgure
dans la feuille de norme appropriée. Ce symbole doit étre placé avant et a c6té du coprant
assigné.

Ces symboles se présentent comme suit:
FF: a fusion tres rapide;

F a fusion rapide;

M: a fusion semi-temporiséé;

T a fusion temporisée;

T[T: a fusion trés temporisée.

b) 14 courant assigné& en milliampeéres (mA) pour des courants assignés inférieurs a 1 A, et en
ampeéres (A) pour des courants assignés de 1 A ou plus.

Plour tenir compte de la pratique en vigueur dans certains pays, le courant peut aussi,|pour

moment;\étre indiqué en fractions d'ampére;

oy

c) tgnsion‘assignée en volts (V);
d) npmdou marque du fabricant (il n’est pas nécessaire qu’il ou elle suive I'ordre de marqupge).

6.2 Le marquage doit étre indélébile et facilement lisible.

La conformité est vérifiée par examen et par frottement du marquage a la main une premiere
fois pendant 15 s avec un chiffon imbibé d'eau et une seconde fois pendant 15 s avec un chiffon
imbibé d’essence minérale.

L’emploi d'un solvant aliphatique hexane (avec une teneur maximale en carbures aromatiques
de 0,1 % en volume, un indice de kauributanol de 29, une température d'ébullition initiale
d'environ 65 °C, un point sec d'environ 69 °C et une densité d'environ 0,68) est recommandé
comme essence minérale.

NOTE Dans le cas d'un code de couleurs, il n'est pas nécessaire d'appliquer I'essai d'indélébilité.
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6.3 Le marquage conforme a 6.1 doit étre porté sur I'étiquette d’emballage ainsi qu'une
référence a la prochaine norme IEC 60127 et une indication de la feuille de norme appropriée.
La mention IEC 60127-1 sur I'étiquette d'emballage est facultative. Le marquage sur I’étiquette
d’emballage doit inclure I'abréviation A ou mA pour le courant assigné de I'élément de
remplacement.

La conformité est vérifiée par examen.

6.4 Une identification supplémentaire du courant assigné et des caractéristiques
temps/courant, a I'aide de bandes de couleur, peut étre utilisée.

Ce nfarquage complémentaire doit étre conforme a I’Annex A.

6.5 | Lorsque le marquage ne peut étre réalisé du fait d’'un manque d’espace, lesinformadtions
pertinentes doivent figurer sur le plus petit emballage et dans la documentatien/ techniqye du
fabri¢ant.

7 Généralités sur les essais

71 Généralités

Les g@ssais mentionnés dans le présent document sont des essais de type.

Lorsque des essais de réception sont exigés, il est reecommandé de les choisir parmi les egsais
de type du présent document.

7.2 | Conditions atmosphériques pour les essais

7.21 Sauf spécification contraire dans, les parties subséquentes, tous les essais ddivent
étre effectués dans les conditions atmosphériques suivantes:

— tg@mpérature comprise entre 15_3C et 35 °C;
— hpmidité relative comprise entre 45 % et 75 %;

— plession de I'air comprise entre 8,6 x 104 Pa et 1,06 x 10° Pa.

Lorsque les conditions:-ci-dessus exercent une influence significative, elles doivent| étre
mainfenues pratiquement constantes pendant les essais.

Les ¢léments de_remplacement doivent étre soumis a I'essai, avec les socles spécifiés, a l'air
libre et a I'abri'des courants d'air et de tout rayonnement direct de chaleur. L'ensemble-pqgrteur
doit étre en-position horizontale.

Si laltempérature exerce un effet marqué sur les résultats des essais, ceux-ci doiveni étre
réalisés a une température de 23 °C = 1 °C.

7.2.2 Dans chaque rapport d’essai, la température ambiante doit étre mentionnée. Si les
conditions normales d'humidité relative ou de pression ne sont pas remplies au cours des essais,
une note a ce sujet doit étre ajoutée au rapport d’essai.

Lorsque des essais a des températures élevées sont exigés, ces essais doivent étre effectués
a une température ambiante de 70 °C = 2 °C, sauf spécification contraire.

7.3 Essais de type

7.3.1 Le nombre d'éléments de remplacement exigés doit étre spécifié dans les parties
subséquentes.
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Les éléments de remplacement doivent étre soumis a I'essai ou examinés conformément aux
paragraphes suivants:

a) marquage (voir 6.1);

b) dimensions (voir 8.1);

c) construction (voir 8.2);

d) chute de tension (voir 9.1).

et aux essais supplémentaires spécifiés dans les parties subséquentes.

7.3. Selon [les resulfats de Tl'essal du point 7.3.T d), ci-dessus, les elemeniy de
remplacement doivent étre classés et numérotés dans I'ordre décroissant d'aprés la valelrr de
leur ¢hute de tension. Les numeéros les plus bas sont affectés aux éléments de remplacement
dont]a chute de tension est la plus élevée. Ces éléments de remplacement doivent-étre ensuite
sounjis aux essais, conformément au plan d'essai correspondant.

Si ur] essai doit étre répété, des éléments de remplacement de rechange.doivent étre utjlisés
qui pfésentent une chute de tension sensiblement égale a celle des éléments de remplacement
qui ont servi pour I'essai original.

ucune défaillance n'est admise dans les essais spécifiés.aux Articles 6 et 8 eten 9.1,0.2.2
9.7, ainsi qu'aux articles et paragraphes supplémentaires qui doivent étre tels qu'ils| sont
bécifiés dans les parties subséquentes.

A
e
s
S|, dans les essais de 9.2.1 et 9.3, deux défaillances se produisent sous |'un quelconque
des courants d'essai, les éléments de remplacement sont considérés comme non conformes
ap présent document. Si, toutefois, une setle défaillance se produit, I'essai doit étre re¢pété
ajec un nombre double d'éléments de rémplacement sous le méme courant et, au cours de
ce nouvel essai, toute autre défaillance‘doit étre source de rejet.
S

i deux défaillances se produisent, toutefois pas dans le méme essai, I'élément de

r¢mplacement doit étre considérécomme conforme, a condition qu'aucune autre défaillance

ng se produise en répétant les-essais avec un nombre double d'éléments de remplace:l:uent.
t

S deux défaillances se~produisent, toutefois pas sous le méme courant, I'élément de
remplacement doit étre.considéré comme conforme, a condition qu'aucune autre défaillance
b se produise en répétant les essais avec un nombre double d'éléments de remplacement.

>

c) Dlans tous les essais de 9.4, 9.5 et 9.6, une seule défaillance est admise. Deux éléments
dep remplacement‘ou plus qui présentent une défaillance dans I'un quelconque des egsais,
Igs éléments,de remplacement sont considérés comme non conformes a la présente nqgrme,
sauf spécification contraire dans les parties subséquentes.

7.4 | Socles d'essai
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7.5 Nature de I'alimentation

La nature de l'alimentation utilisée pour les essais électriques est spécifiée dans les articles
correspondants ou dans les feuilles de norme appropriées des parties subséquentes.

Pour un courant alternatif, la tension d'essai est pratiquement sinusoidale et de fréquence
comprise entre 45 Hz et 62 Hz.
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8 Dimensions et construction

8.1 Dimensions

Les dimensions des éléments de remplacement doivent étre conformes a la feuille de norme
appropriée indiquée dans les parties subséquentes.

La conformité est vérifiée par mesurage.

8.2 Construction

L'élément fusible doit é&tre complétement enfermé. Le cas échéant, des informations détalllées
supp|émentaires de la construction sont données dans les parties subséquentes.

8.3 | Sorties
Les gontacts de I'élément de remplacement doivent étre en une matiére qui 'né se corrode pas

ou enh une matiére convenablement protégée contre la corrosion; aucufy décapant ni aucune
substance isolante ne doivent recouvrir les surfaces extérieures des sorties.

Un d¢pobt de nickel ou d'argent est considéré comme une protectjon suffisante pour les capgules
en lajton.

Le cps échéant, des essais concernant la fixation rigide sont spécifiés dans les parties
subsgquentes.

8.4 | Disposition et configuration des sorties

Des gssais appropriés concernant la disposition ou la position des fiches, etc. sont spédifiés,
le cap échéant, dans les parties subséquentes.

8.5 Soudures

Les qoudures visibles extérieurement (par exemple, celles des capsules) ne doivent pas fgndre
en ugage et en fonctionnement\normaux.

La conformité est vérifiée par I'examen des soudures, aprés les essais décrits en 9.2.1, 9.2.2,
9.4, 9.5 et 9.6.

9 Exigences-électriques

9.1 Chute de tension

La chutede tension dansles éléments de remplacement lorsquils sont parcourds—pat leur
courant assigné, ne doit pas dépasser les valeurs maximales indiquées dans la feuille de norme
appropriée.

Les valeurs individuelles ne doivent pas varier de plus de 15 % de la valeur moyenne
déterminée, pour le modéle en essai, au cours des essais de type.

Si, sous l'influence de I'effet Peltier, des chutes de tension différentes sont mesurées lorsque
le courant qui traverse I'élément de remplacement est inversé, la valeur la plus élevée doit étre
prise.

La conformité est vérifiée par le mesurage de la chute de tension lorsque I'élément de
remplacement est soumis a son courant assigné pendant une durée suffisante pour atteindre
la stabilité de la température.
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Cet essai doit étre effectué en courant continu. Un matériel qui n’influe pas de maniére
significative sur le résultat de I’essai doit étre utilisé.

La stabilité de la température est considérée comme atteinte lorsque la variation de la chute de
tension est inférieure a 2 % de la valeur par minute observée précédemment. Pendant cet essai,
le courant qui traverse I’élément de remplacement ne doit pas s’écarter de plus de 1 % du
courant assigné et 'exactitude de mesure de la chute de tension doit se situer dans des limites

de to

lérance de +1 %.

Des problémes peuvent survenir lorsque des éléments de remplacement sont utilisés sous des
tensions considérablement inférieures a leur tension assignée, principalement pour de faibles

carag
de rg
circu
de d
carag
cons
cons
appli
élém

9.2

9.2.1

La cd

pfaut électrique. De plus, des éléments de remplacement de méme type €t de
téristique assignée peuvent avoir des chutes de tension différentes (dy” fait de

bquent ne pas étre interchangeables en pratique lorsqu'ils sont utilisés dans

Cations avec de faibles tensions d'alimentation, particuliérement efjcombinaison ave
ents de remplacement de courants assignés plus faibles.

Caractéristique temps/courant

Caractéristique temps/courant a la température.ambiante normale

normle appropriées.
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9.2.2

Lorsd
soun

onformité est vérifiée par le mesurage,de la durée de préarc dans les cond
sphériques mentionnées en 7.1.

leur du courant qui traverse I'élément de remplacement doit étre réglée a +1 % pres
r exigée. La stabilité du courant pendant I'essai doit étre maintenue a la valeur rég
pres. La tension de la source-ne doit pas dépasser la tension assignée de I'éléme
lacement en essai. La tolérance relative a I'exactitude de mesure de la durée doit ét
lorsqu'elle est inférieuré a 10 s et de +2 % lorsqu'elle est égale ou supérieure a 10

le cas de trés courtes durées de préarc pour des valeurs élevées du courant,

elles il n'est plus possible de maintenir un courant constant, la valeur de /2t doit
rée et la durgewirtuelle doit étre calculée.

Essaija température élevée

ue lafeuille de norme le spécifie, les éléments de remplacement doivent égalemen

téristiques assignées. Du fait de I'augmentation de la chute de tension lorsque I'élément
mplacement est proche de son point de fusion, il convient de vérifier que la tensign du
t est suffisante pour permettre a I'élément de remplacement de couper le courant ep cas

éme
leur

ruction ou d'éléments fusibles différents. Ces éléments de remplacement peuvent par

des
C des

ractéristique temps/courant doit se situer dans_les) timites spécifiées dans les feuillgs de

tions

de la
ée a
nt de
re de

avec

étre

étre
bt au

is@ I'essai pendant 1 h a la température de 70 °C, sauf spécification contraire,

multi

ple du courant assigne indique sur la Teullle de norme appropriee.

La stabilité du courant pendant lI'essai doit étre maintenue a +2,5 % de la valeur réglée.
L'élément de remplacement ne doit pas fonctionner.

9.2.3

Méthode d'essai

Ces essais doivent étre effectués en courant continu.

NOTE

1 Le courant continu est utilisé parce qu'il est plus facile de contrdler et d'éliminer la variation inhérente au
courant alternatif causé par le point sur I'onde de tension qui produit la commutation.

Il convient de veiller a ce que la durée d'arc ne soit pas comprise dans la durée totale mesurée.
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