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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION
MINIATURE FUSES -
Part 1: Definitions for miniature fuses and

general requirements for miniature fuse-links

FOREWORD

The Injternational Electrotechnical Commission (IEC) is a worldwide organization for standardization c
all ndtional electrotechnical committees (IEC National Committees). The object of IEC is\to
internptional co-operation on all questions concerning standardization in the electrical and ele€tronic
this ehd and in addition to other activities, IEC publishes International Standards, Technical. Speg
Technfical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
Publidation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
in thg subject dealt with may participate in this preparatory work. International, governmental
governmental organizations liaising with the IEC also participate in this preparation\IEC collaborat

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

with the International Organization for Standardization (ISO) in accordance with’ conditions detefmined by

agreefnent between the two organizations.

The fqrmal decisions or agreements of IEC on technical matters express, as.nearly as possible, an int
consehsus of opinion on the relevant subjects since each technical committee has representatiof
interegted IEC National Committees.

ublications have the form of recommendations for internatienal use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made,to ensure that the technical conts
tions is accurate, IEC cannot be held responsible for{the way in which they are used g
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiopal* Committees undertake to apply IEC Py
transgarently to the maximum extent possible in theif~national and regional publications. Any d
betwegn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsibl
equipment declared to be in conformity with-an IEC Publication.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC or its\directors, employees, servants or agents including individual eX

Ernational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

e for any
perts and
amage or

ees) and
bther |EC

cations is

subject of

iniature

This second edition cancels and replaces the first edition (1988), together with amendment 1
(1999) and amendment 2 (2002), and constitutes a technical revision.

The major technical changes with regard to the first edition concern subclause 9.2.3 where
the nature of the current source has been clarified; in addition, IEC 60038: /EC standard
voltages, has been added to the list of normative references.
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of this standard is based on the following documents:
FDIS Report on voting
32C/387/FDIS 32C/390/RVD

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

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

This Pg3
applicah
and uni

IEC 601

Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:
Part 8:
Part 9:
Part 10:
The cor

the mai
the datsg
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* with
* repl
* ame

A biling

ersal modular fuse-links). All subsequent parts of the complete series should
in conjunction with this Part 1.

27 consists of the following parts, under the general heading Miniature fuses:

Definitions for miniature fuses and general requirements for-miniature fuse-I
Cartridge fuse-links

Sub-miniature fuse-links

Universal modular fuse-links (UMF) — Through-hdle and surface mount type
Guidelines for quality assessment of miniature fuse-links

Fuse-holders for miniature fuse-links

(Free for further documents)

(Free for further documents)

(Free for further documents)

User guide for miniature fuses

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

nfirmed,

drawn,

ced by agsevised edition, or
ded.

Lhal version of this publication may be issued at a later date.

nmittee has decided that the contents of this publication will remain unchang
ntenance result date indicated on the IEC web site under "http://webstore.ig

d tests
se-links
be read

nks

ed until
c.ch" in
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MINIATURE FUSES -

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

1 Scope and object

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

miniatune fuse-links (e.g. cartridge fuse-links, sub-miniature fuse-links and universal

fuse-lin}
thereof

Specific

This std
conditio

The obj

a) toe

of appliances in the most suitable way,

b) tod

appl
simi

s) for the protection of electric appliances, electronic equipment and compons
normally intended to be used indoors.

details covering each major subdivision are given in subsequent parts.

ndard does not apply to fuses for appliances intended to~be used under
hs, such as in a corrosive or explosive atmosphere.

pct of this standard is

stablish uniform requirements for miniature fuses $0 as to protect appliances

ances and electronic equipment and to ensure replacement of fuse-links by
ar dimensions and characteristics,

d) to d
stat
IEC

2 Noi

The foll
For date
of the rd

IEC 600

c) to d]:ine methods of testing,

fine maximum sustained dissipation of fuse-links to ensure good compat
d power acceptance when used with fuse-holders according to this standa
60127-6).

mative reference's

pwing referenced documents are indispensable for the application of this do
d references,only the edition cited applies. For undated references, the lates
ferenced.document (including any amendments) applies.

38, IEC standard voltages

modular
nt parts

special

or parts

bfine the performance of the fuses, so as«q)give guidance to designers of glectrical

hose of

bility of
rd (see

cument.
t edition

IEC 601

27-6:1994, Miniature fuses — Part 6: Fuse-holders for miniature fuse-links

Amendment 1 (1996)
Amendment 2 (2003)

3 Ter

For the

3.1
fuse

ms and definitions

purposes of this document, the following definitions apply.

device that, by the fusing of one or more of its specially designed and proportioned
components, opens the circuit in which it is inserted by breaking the current when this
exceeds a given value for a sufficient time

NOTE The fuse comprises all the parts that form the complete device.
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3.2
miniature fuse
fuse in which the fuse-link is a miniature fuse-link

3.3

fuse-link

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

3.4

enclosed fuse-link
fuse-link in which the fuse-element is totally enclosed, so that during operation within its
rating itfcannot produce any harmful external effects, e.g. due to development of an]arc, the
release |of gas or the ejection of flame or metallic particles

3.5
miniature fuse-link
enclosef fuse-link of rated breaking capacity not exceeding 2 kA and which has at Igast one
of its pr{ncipal dimensions not exceeding 10 mm

NOTE Pfincipal dimensions are length, width, height and diameter.

3.6
sub-mi:riature fuse-link
miniatune fuse-link of which the case (body) has no principal dimension exceeding 10 mm

NOTE Principal dimensions are length, width, height and diameter.

3.7
universal modular fuse-link
miniatune fuse-link primarily adapted for direct electrical connection to printed circuit bpards
or other|conductive substrates, incorporating features designed to provide a degree of|non-
interchangeability where necessary

3.8
fuse-lil;ik contact
conductive part of a fuse-link.designed to engage with a fuse-base contact or with|a fuse-
carrier gontact

3.9
fuse-hdlder
combination of a fuse-base with its fuse-carrier

3.10
fuse-base
fuse-mount

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

3.1

fuse-base contact

fuse-mount contact

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

3.12
fuse-carrier
movable part of a fuse designed to carry a fuse-link
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3.13

fuse-carrier contact

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

3.14
fuse-element
part of the fuse-link designed to melt when the fuse operates

3.15

homogeneous series (of fuse-links)
series of fuse-links, deviating from each other only in such characteristics that, for a given
test, thg testing of one or a reduced number of particular fuse-Tinks of the series may Be taken
as reprgsentative of all the fuse-links of the series

NOTE Fpse-links are considered as forming a homogeneous series when the characteristics [eomply with the
following:

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

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

— the gnanular filler, if any, of the body is of the same material and completeniess of filling. It should |[be of the
same [size or any variation of the grain size with current rating should be menotenous;

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

— the rajed voltage is the same;

— for low-breaking capacity fuse-links it is only necessary to jest/the highest rated breaking capgcity in a
homogeneous series.

3.16

rating
general|term employed to designate the characteristic values that together define the |[working
conditions upon which the tests are based @nd for which the fuse is designed

Exampleg of rated values usually stated for fuses:
- voltagp (Uy )

= current (/);

- breakiphg capacity.

3.17
time/cufrent characteristics (of a fuse-link)
a) For g.c.: curve giving; under stated conditions of operation, the value of time exprgssed as
virtual time as_ asfunction of the prospective symmetrical current, expressed as the r.m.s.
value

b) For d.c.:(urve giving, under stated conditions of operation, the value of time exprgssed as
actual.time as a function of the d.c. prospective current

NOTE Time/current characteristics usually stated for a fuse-link relate to the pre-arcing time and the operating
time.

3.18

conventional non-fusing current

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

3.19

prospective current (of a circuit and with respect to a fuse)

current that would flow in a circuit, if a fuse situated therein were replaced by a link of
negligible impedance
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3.20

pre-arcing time (melting time)

interval of time between the beginning of a current large enough to cause a break in the fuse-
element and the instant when an arc is initiated

3.21

arcing time

interval of time between the instant of the initiation of the arc and the instant of final arc
extinction

3.22
operating time (total clearing time)
sum of fhe pre-arcing time and the arcing time

3.23
virtual fime
value of| 12t divided by the value of the square of the value of the prospective‘current

NOTE The values of the virtual times, usually stated for a fuse-link, are the values ©f\the pre-arcing tifne and of
the operafing time.

3.24
12t (joule integral)
integral|of the square of the current over a given time interyal:

t
2t = jizdt
t=0

NOTE 1 [The pre-arcing /2t is the /2t integral extended-over the pre-arcing time of the fuse.
NOTE 2 [The operating /2t is the /2t integral extendéd over the operating time of the fuse.

NOTE 3 |The energy in joules released in 1 Q(of resistance in a circuit protected by a fuse is equal to the value of
the operafing /2t expressed in A2s.

3.25
breakinig capacity of a fuse-link
value (rfm.s. for a.c.) of prospective current that a fuse-link is capable of breaking at p stated
voltage lunder prescribed conditions of use and behaviour

3.26
recovely voltage
voltage which.appears across the terminals of a fuse after breaking of the current

NOTE Thiswoltage may be considered in two successive intervals of time, one during which a transiept voltage
exists, followed by a second one during which the power frequen or the steady-state recove oltage ekists.

3.27

maximum sustained dissipation

power dissipation of a fuse-link measured under prescribed conditions of measurement at the
maximum current level that can be sustained for a minimum of 1 h

NOTE 1 The figure for maximum sustained dissipation is used in connection with the maximum power acceptance
of fuse-holders for miniature fuse-links in accordance with IEC 60127-6.

NOTE 2 These values are often exceeded for short periods of time immediately before the fuse-element melts.
Values as high as twice the maximum sustained dissipation have been recorded.
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4 General requirements

Fuse-links shall be so constructed that they are reliable and safe in operation and consistent
in performance at any current up to and including the breaking capacity rating and at any
voltage up to the rated voltage, when used within the limits of this standard.

During normal use of the fuse-link and within the conditions given in this standard, no
permanent 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 gene

5 Standard ratings

In the re

6

Unless

6.1

a)

rated
rated
rated

Ma

Ealch fuse-link shall be marked with:

Rate
curr

To 4
also

Ratg
Mak

A s
rele
curr

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

levant standard sheets, values are given for

voltage,
current,

breaking capacity.

'king

btherwise stated in subsequent parts, the‘requirements for marking are as follg

d current in milliamperes for-rated currents below 1 A, and in amperes fi

ccommodate existing practice in some countries, for the time being, the curr
be indicated in fractions of ampere.

d voltage in volts (V).
er's name,oritrade mark.

mbol denoting the relative pre-arcing time/current characteristic as giver
ant,standard sheet. This symbol shall be placed before and adjacent to th
et

WS

br rated

ents of 1 A or more. The marking of the rated current shall precede and be adjpcent to
the marking of the rated voltage.

ent may

in the
e rated

The
FF:
F:
M:
T:
TT:

g symbotsTead as foltows:
denoting very quick acting
denoting quick acting
denoting medium time-lag
denoting time-lag
denoting long time-lag.
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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 cloth soaked in water and again for 15 s with a piece of cloth soaked in petroleum
spirit.

NOTE 1 For petroleum spirit the use of an aliphatic solvent hexane, with an aromatics content of maximum 0,1 %

volume, a kauri-butanol value of 29, initial boiling point approximately 65 °C, dry-point 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.

6.3 The marking according to 6.1 shall be printed on the packing together with a reference to
this stafidard and an indication of the appropriate standard sheet. The marking on the |packing
shall inglude the abbreviation A and mA.

Complignce is checked by inspection.

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

Such ar| additional marking shall be in accordance with Annex A,

7 General notes on tests
Tests a¢cording to this standard are type tests.

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

7.1 Atmospheric conditions for testing

7.1.1 UWnless otherwise specifieddn subsequent parts, all tests shall be carried out upder the
following atmospheric conditions:

— temperature between 15\%C and 35 °C;

Where [the above-mentioned conditions have a significant influence, they shall pe kept

Fuse-li al-betested-inthespeeifiedbases—in ee

a—s Iraughts
and direct heat radiation. The position of the fuse-holder shall be horizontal.

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

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

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

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

Fuse-lin

a

O

Cc

)
)
)
d)

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

Marking (see 6.1)
Dimensions (see 8.1)
Construction (see 8.2)
Voltage drop (see 9.1)

with sud

7.2.2 H
descenqd
allocate
then be

If a test
original

7.2.3

a) No f
in 9
subs

b) Ifin
linkg
shal
failu

If tw|
provi

linkg.

If m
stan

c) Ine
fuse]
unle|

7.3 F

h additional tests as are specified in subsequent parts.

Based on the results of the test in item d) above, the fuse-links shall) be s
ing order of voltage drop, and numbered consecutively, lower™~number
d to the fuse-links having the highest voltage drop. Tests from these fuse-lin
made in accordance with the relevant testing schedule.

is to be repeated, spare fuse-links having approximately the,same voltage dro
fuse-links shall be used for the repeat test.

1, 9.2.2 and 9.7 and such additional clauses:and subclauses as shall be spe
equent parts.

the tests covered by 9.2.1 and 9.3, two' failures occur at any one current, t
are deemed not to comply with thissstandard. If, however, one failure occurs,
be repeated on twice the numherof fuse-links, at the same current and a
Fe shall be a cause for rejection,

D failures occur, but not both iy the same test, the fuse-link shall be deemed tg
ided that there are no furtber failures in repeat tests with twice the number

pre than two failurés occur, the fuse-link shall be deemed not to comply
dard.

hch of the tests—according to 9.4, 9.5 and 9.6, one failure is allowed. If two
Llinks fail in~any one test, the fuse-links are deemed not to comply with this s
5s otherwise specified in subsequent parts.

use-bases for tests

prted in
5 being
ks shall

p as the

pilure is allowed in any of the tests covered by<«Clauses 6 and 8, nor those d¢scribed

cified in

ne fuse-
the test
second

comply
of fuse-

vith this

or more
andard,

For tes

requirements specified in subsequent parts shall be used.

74 N

ature of supply

s that require a fuse-base for mounting the fuse-links, a base according to the

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

For a.c., the test voltage is of substantially sinewave form with a frequency between 45 Hz
and 62 Hz.
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8 Dimensions and construction

8.1 Dimensions

The dimensions of the fuse-links shall comply with the relevant standard sheet, given in
subsequent parts.

Compliance is checked by measurement.

8.2 Construction

The fuse-element shall be completely enclosed. Further details of the construction are given,

as apprepriate;tsubsegquentparts:

8.3 Tlerminations
Fuse-link contacts shall be made of non-corroding material or of materialy suitably pfotected
againstcorrosion, and shall be effectively free from flux or other non-conducting substance on
their outer surfaces.

Nickel dr silver plating is deemed to be adequate protection for bradss end caps.

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

8.4 Alignment and configuration of terminations

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

8.5 Spldered joints

Externally visible soldered joints (e.g.,-on end caps) shall not melt during normal yise and
operatign.

Complignce is checked by inspection of the soldered joints after the tests described (n 9.2.1,
9.2.2, 9|4, 9.5 and 9.6.

9 Elefctrical requirements

9.1 Vjoltage drop

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

Individual values shall not deviate from the mean value determined for the model under test
during type tests by more than 15 %.

NOTE 1 Attention is drawn to the fact that the second paragraph is based on the assumption that the fuse-links,
which are submitted to a type test, belong to the same manufacturing batch. Where samples are drawn at random,
the condition for the permitted deviation from the mean value need not be fulfilled. If, due to the Peltier effect,
different voltage drops are measured when the current through the fuse-link is reversed, the highest value shall be
taken.

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

Direct current shall be used for this test; equipment shall be used which does not influence
the result of the test significantly.
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Temperature stability is considered to be reached when the voltage drop changes by less
than 2 % of the previously observed value per minute. During this test, the current through the
fuse-link shall 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 %.

NOTE 2 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 circuit voltage 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,
due to difference in design or element material, have different voltage drops and may 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 timle/current characteristic shall be within the limits specified in the relevant gtandard
sheets.

Complignce is checked by measuring the pre-arcing time under the(atmospheric conditions
mentioned in 7.1.

The cufrent through the fuse-link shall be adjusted to within®\¥1 % of the required value.
The curfent 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 acduracy of the measurement of time shall be withim\a tolerance of £5 % for time$ of less
than 10{s and +2 % for times of 10 s or more.

In the cpse of very short pre-arcing times at highylevels of the current where constan{ current
no longer can be maintained, the /2t valuexShould be measured and the virtual ftime be
calculated.

9.2.2 Test at elevated temperature
When specified on the standard-sheet, fuse-links shall also be tested for 1 h at an pmbient

temperdture and with the multiple’ of the rated current as specified on the relevant §tandard
sheet.

The curfent stability during the test shall be maintained within £2,5 % of the adjustefd value.
The fuse-link shall net operate.

9.2.3 Test procedure

Direct current/shall be used for these tests.

NOTE 1 'Direct current Is used because 1T Is easler 10 control and ellminates the variaiion inherent with alternating
current caused by the point on the voltage wave that switching occurs.

NOTE 2 Care should be taken that the arcing time is not included in the total time measured

The output voltage of the current source shall be sufficient 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.c. voltages in Table 6 of IEC 60038.

The time constant of the circuit shall not exceed 3 % of the pre-arcing time.

Where there is a possible influence of the Peltier effect, care should be taken to reverse the
direction of the current passing through the fuse-link for each successive sample.

NOTE 3 Where the influence of the Peltier effect is essentially due to the construction, the time/current
characteristic should be tested with twice the number of fuse-links at 2,0 / or 2,1 /. The additional samples may
be taken from the spare fuse-links.
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Attention is drawn to the fact that, for certain types of fuse-links, the time/current
characteristic with a.c. can be significantly different from the characteristic determined with
d.c. and particularly with currents 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 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 | gnrlfhmm scales shall be inthe ratio 2:1 with the Inngnr dimension-on-the absgissa.

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

NOTE Ejkamples of such formats are given in Annex B.

9.3 Breaking capacity
9.3.1 Operating conditions
Fuse-links shall operate satisfactorily without endangering the“\surroundings when kreaking

prospedtive currents between the conventional non-fusing cufrent and rated breaking ¢apacity
in accondance with the relevant standard sheets in subsequéent parts.

The recovery voltage shall be between 1,02 and 1,057 times the rated voltage of the fuse-
links anf shall be maintained for 30 s after the fuse\has operated.

Typical test circuits are given in subsequent parts.

For thg breaking capacity test, the cufrent shall be adjusted by changing thg series
resistanice.

The impgedance of the a.c. sourge_shall be less than 10 % of the adjusted value of {he total
impedamce of the applicable circuit.

Complignce is checked byseither method A or method B.

1) Method A (individual ratings)

a) rpted breaKing capacity;

b) prospective currents of approximately 5, 10, 50 and 250 times the rated curnent, but
not’exceeding the rated breaking capacity as specified in the relevant standard|sheet.

The Tircuitstrattbeclosedat(30=+5)after the passage of vottage throughrzero:
2) Method B (homogeneous series)

a) rated breaking capacity with random closing angle;
b) fuse-links shall be tested at rated breaking capacity.

NOTE 1 The breaking capacity may be lower with d.c. than with a.c. It is influenced by the circuit inductance and,
with a.c., additionally by the instant of closing the circuit.

NOTE 2 The d.c. value, if required by the purchaser or user, should be specified by the manufacturer.

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

1 This tolerance may be exceeded with the manufacturer’s consent.
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9.3.2 Criteria for satisfactory performance

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

permanent arcing;
ignition;
bursting of the fuse-link.

Additional criteria for satisfactory performance of individual types of miniature fuse-links are
given, where appropriate, in subsequent parts.

NOTE anaacin caoloyie arn nat canoidarad oo o folliien
e geSH-eerout—at RO+ CoRSHaerea—aSa—athates

Criterialconcerning switching overvoltages are under consideration.

9.3.3 Insulation resistance

After the breaking capacity test, the insulation resistance between thefuse-link termjiinations
shall bel measured with a d.c. voltage equal to twice the rated voltage-of the fuse-link{ but not

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

9.3.4 Type test for fuse-links of homogeneous series

Fuse-links having the largest rated current shall be {tésted completely accordind to the
relevan{ testing schedule for the maximum ampere rating of a homogeneous series given in

the subsequent parts.

Fuse-links having the smallest rated current shall be tested according to the relevant testing
schedule for the minimum ampere rating of.a homogeneous series given in the subsequent

parts.

9.4

ndurance tests

Fuse-links shall be so constructed as to prevent in extended normal use any electrical or

mechanjcal failure impairing their compliance with this standard.
Complignce is checked-by the following test:

Direct clrrent shathbe used for this test, unless otherwise specified in subsequent parfs.

a)

d)

A cyrrent<specified in the relevant standard sheet is passed through the fuse-lipk for a
period ,of 1 h. The current is then switched off for a period of 15 min. This tycle is
repdgated 100 times.

The current stability during the test shall be maintained within +1 % of the adjusted value.

The test should 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. 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 across the fuse-link after the test shall not have increased by more than 10 %
of the value measured before the test.

After the test, the marking shall still be legible and soldered joints on end caps, for
example, shall not show any appreciable deterioration.

NOTE Changes in colour are not considered as a failure.
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9.5 Maximum sustained dissipation

The values calculated from the measurement taken in accordance with 9.4 b) shall be within
the limits specified in the relevant standard sheet.

9.6 Pulse tests

Where pulse tests are required in subsequent parts, they shall be performed as follows:
Pulse tests at normal ambient temperature

Fuse-links shall be so constructed as to prevent, when subjected to current surges normally
experieficed in service, any electrical or mechanical failure impairing their compliafce with
this stapdard.

Complignce is checked by the following test:

a) A cdrrent pulse specified in the relevant standard sheet is passed,through the S1|use-|ink
1 000 times at the repetition rate specified in the relevant standard sheet. The fuge-link is
then| allowed to cool for at least 1 h at room temperature.

b) A clrrent equal to the value specified in the relevant standard sheet is then|passed
throtigh the fuse-link for the time recommended on the relévant standard sheet.

c) Finally, the voltage drop across the fuse-link after the test is measured again ag¢cording
to 9]1.

The|voltage drop across the fuse-link after the test shall not have increased by more than
10 % of the value measured before the test.

d) Aftef the test, the marking shall still be legible and soldered joints on end cpps, for
example, shall not show any appreciable deterioration.

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

9.7 Fuse-link temperature

Where [temperature tests are‘required in subsequent parts, they shall be perfoqmed 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 ipitial current shall be applied for 15 min;

— after the first 15 min, the current shall be increased by 0,1 Iy 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.

NOTE 1 Due to the difficulty of specifying the location of the hottest point, it should be determined during the
initial 15 min.

NOTE 2 A thermocouple or other measuring methods that do not appreciably affect the temperature shall be used
to measure the temperature rise.

The test 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

colo

b) The

st, broader, colour band identifying the time/current characteristics.

shall be evenly spaced and clearly separated as indicated in Figure A.1,

NOT
elem

c) The

P

shall be used as far as applicable.

d) The

NOT
keep

colour code system given in Table A.1 shall be uséd.

F 2 In Table A.1, both series R 10 and R 20 are given_ with their corresponding colour code. |

two digits.

e) Ina
codi

[ng of the contents on the packing also.

-

IEC 1064/06

NOTE T

he values for d and s are given in subsequent parts
=) o ™

res and

colour bands shall extend over at least half the circumference of the.fuse bpdy and
1 In the case of transparent miniature fuse-links, the spacings still allow for the visibility of|the fuse-
nt.

IEC standards with regard to colour coding practices, i.e \IEC 60062 and IEQ 60425,

h order to

the number of colour bands to a minimum, only the first\two colour bands are used for identifying the first

Idition to the requirements given in 6.3,)it is recommended to print the relevart colour

Figure A.1 — Layout of colour bands
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Table A.1 — Colour coding for miniature fuse-links

Rated current First Second Third band Fourth band
mA band colour band colour Colour Multiplier time/curr_en_t
characteristic
25* Red Green Black 100 FF (0) = black
32" Orange Red « 10° F (2)=red
40 * Yellow Black « 100 (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
00 * Brown Black Brown 101
12 Brown Brown « 101
25 * Brown Red « 101
40 Brown Yellow « 10
60 * Brown Blue « 101
80 Brown Grey « 101
200 * Red Black « 101
224 Red Red « 101
250 * Red Green « 101
280 Red Grey « 101
15 Orange Brown « 101
55 Orange Green « 101
400 * Yellow Black « 101
450 Yellow Green « 10"
00 * Green Black « 101
60 Green Blue « 101
%30 * Blue Orange « 101
110 Violet Brown « 101
00 Grey Black « 101
00 White Black « 101
1 00 * Brown Black Red 102
1120 Brown Brown « 102
1250 * Brown Red « 102
1400 Brown Yellow « 102
1600 * Brown Blue « 102
1 800 Brown Grey « 102
20007 Red Black « 104
2500 * Red Green « 102
3150 * Orange Brown « 102
4 000 * 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
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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

ntroductory remarks

This an
inspecti
essentig

C.2 (

This ar
Certificd

It cover
surveilld
and me
exercise
parts of

C3 1
For the

C.31
applica

bns described in this annex are optional. However, if they are carried\'o
| that the requirements for audit testing and surveillance are met.

Dverview

nex describes the obligations of the fuse-link manufacturers and the
tion Body (NCB) for audit testing and surveillance of fuse-link production.

nce considered to be the minimum requirements-0f the NCB. Such inspectio
Asures are implemented by the NCB as an audjtvof the means that the many
s to determine the conformance of products.with the requirements of the app
IEC 60127.

[erms of reference

purposes of this annex, the follewing definitions apply.

ht

party who requests the conformity assessment, and controls the manufacturing of the

C.3.2

conforn
any act
fulfilled

C.3.3

nity assessment

signific
sample

C.3.4

NeX contains Instructions 1or audit testing and survelllance ot tuse-links. The t@sts and

ut, it is

National

s the preparation of the Conformity Assessment, Report and the audit tes:lling and

s, tests
facturer
ropriate

product

vity concerned with determining directly or indirectly that relevant requiremé¢nts are

ant-sample

taken to be representative of a homogeneous series of fuse-links

Conformity Assessment Report
a document containing product and factory conformity assessment information issued by

Body A

to the applicant

C.4 Conformity Assessment Report

Cc.41

Product description

The part of the Conformity Assessment Report regarding product description shall identify
only those details of components and dimensions that have a major impact on the
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performance of the fuse-link. The following are examples of the type of details that may be

used to

prepare the descriptive part of the Conformity Assessment Report:

a) fuse-element: material, thickness, and diagram of overall shape for every ampere rating;

b) time-delay section: defines general terms such as spring-loaded, solder slug, etc.; gives

deta

ils on fusing alloy material, dimensions and any other major components;

c) body: material and minimum wall thickness;

d) filler: generic description of filler material; grain size if applicable;

e) contacts: material and plating, method of securement, and key dimensions not covered
by overall dimension requirements;

f) misc

link

An exan

Cylindricg
core. The

Hesign and performance.

nple of a product description is included in Figure C.1.

W O VOO VO WO WO WO
L W W VO W

)

IEC 1067/06

| fuse-links 20 mm long by 5 mm in diameter containing a wire element helically wound on a cer
wire element is soldered to the contacts at each end of the fuse-link.

Contacts: cylindrical end caps of plated or unplated copper alloy with a minimum wall thickness
,25 mm.

Core: ceramic.

Fuse-element: wire helically wound ©n“a supporting core.
Ampere rating: 6,3 A

(Vire diameter: 0,40 mm

Basic material: coppenalloy

Plating material  tin

Filler: quartz sahd; grain size 100 pm to 300 ym.

[ube: glass‘with a minimum wall thickness of 0,50 mm.

vi. Miscellaneous items: none.

Figure C.1 — Example of a fuse-link description

he fuse-

hmic

C.4.2

Identification of significant samples

When the reduced sampling plan is used, the Conformity Assessment Report shall identify the
significant samples that are necessary for testing, chosen on the basis of their representation
of a homogeneous series. If a certain fuse-link rating requires no testing or only a partial test
programme due to similarities with another fuse-link which is already scheduled for tests, this

shall be

noted.
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