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Fuses Sectional Committee, ETD 39

NATIONALFOREWORD

This Indian Standard (Part 1) (First Revision) which is identical with IEC 60127-1 : 2006 'Miniature fuses
Part 1: Definitions for miniature fuses and general requirements for miniature fuse-links' issued by the
International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards on the
recommendation of the Fuses Sectional Committee and approval of the Electrotechnical Division Council.

This standard was originally published in 1988.This first revision has been undertaken to align it with the
latest IEC Standard .

The text of IEC Standard has been approved as suitable for publicat ion as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is
particularly drawn to the following:

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as
'Indian Standard'.

b) Comma (,) has been used as a decimal marker while in Indian Standard, the current practice is to use
a point (.) as the decimal marker.

In this adopted standard, references appear to certain International Standards for which Indian Standards
also exist. The corresponding Indian Standards, which are to be substituted in their respect ive places are
lisfed below along with their degree of equivalence for the editions indicated:

International Standard

IEC 600381EC standard voltages

IEC 60127-6 : 1994 Miniature fuses
- Part 6: Fuse holders for miniature
cartridge fuse-links

Corresponding Indian Standard

IS 12360 : 1988 Voltage bands for
electrical installations including
preferred voltages and frequency

IS/IEC 60127-6 : 1994 Miniature fuses:
Part 6 Fuse holders for miniature
cartridge fuse-links

Degree of Equivalence

Technically Equivalent

Identical

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated expressing the result of a test, shall be rounded off in accordance with
IS 2 : 1960 'Rules for rounding off numerical values (revised)' .The number of significant places retained in
the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

MINIATURE FUSES
PART 1 DEFINITIONS FOR MINIATURE FUSES AND GENERAL

REQUIREMENTS FOR MINIATURE FUSE-LINKS

( First Revision)
1 Scope and object

This part of lEG 60127 covers the general requirements and tests applicable to all types of
miniature fuse- links (e.g. cart ridge fuse-links , sub-miniature fuse -links and universal modu lar
fuse-links) for the protection of electric appliances , electronic equipment and component parts
thereof normally intended to be used indoors.

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

This standard does not apply to fuses for appliances intended to be used under special
conditions, such as in a corrosive or explosive atmosphere.

The object of this standard is

a) to establish uniform requirements for min iature fuses so as to protect appliances or parts
of appliances in the most suitable way ,

b) to define the performance of the fuses , so as to give guidance to designers of electrical
appliances and electronic equipment and to ensure replacement of fuse-links by those of
similar dimensions and characteristics,

c) to define methods of testing ,

d) to define maximum sustained dissipation of fuse -links to ensure good compatibility of
stated power acceptance when used with fuse -holders according to this standard (see
lEG 60127-6) .

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies .

lEG 60038 , I EG standard voltages

lEG 60127-6: 1994, Miniature fuses - Part 6: Fuse-holders for miniature fuse-links
Amendment 1 (1996)
Amendment 2 (2003)

3 Terms and definitions

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

3.1
fuse
device that , by the fus ing 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 whi ch the Ius e-lmk IS a mm iature fus e-link

3.3
fuse-link
part of a fuse Inclu ding Ihe fuse-element(s) intended 10 be replaced after Ihe fuse has
operated

3.4
enclosed fuse-link
fuse -link In wh ich the fuse -element is totally enclosed . so that during operat ion with in its
rat ing It cannot prod uce 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
enclosed fuse-link of rated breaking capacity not exceeding 2 kA and which has at least one
of its pr incipal d imensions not exceeding 10 mm

3.6
sub-miniature fuse-link
miniature fuse -l ink of wh ich the case (body) has no principal dimension exceeding 10 mm

N O TE PronClp a ! cnmens rons a re leng th . WIdth he igh t and d iamete r

3.7
universal modular fuse-link
min iature fuse -Iinx pnrnarily adapted for direct electrical connection to printed circu it boards
or other conduc tive substrates . incor porating featu res designed to provide a degree of non
interchangeabi lity where necessary

3.8
fuse-link contact
conductive part of a fuse- link des igned to engage with a fuse-base contact or with a fuse
carrier contact

3.9
fuse-holder
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

3.11
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-li nk

2
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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, the testing of one or a reduced number of particular fuse-links of the series may be taken
as representative of all the fuse-links of the senes

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

- the bodies have the same dimensions. material and method of manufacture

the caps or other end closures of the body have the same d.mensrons materials and method of attachment and
sealing .

the granular filler. If any of the body IS of the same material and completeness of filling II 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 pnnc.ptes of design and construction, any changes of
fuse-element drrnensrons 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
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 and for which the fuse IS designed

E <ampies of rated values usually stated for fuses

- voltage !UN)

- current (IN)

- breaking capacity

3.17
time/current characteristics (of a fuse-link)
a) For a.c.: curve giving, under stated conditions of operation, the value of time expressed as

virtual time as a function of the prospective symmetrical current. expressed as the r.rn s
value

b) For d.c.: curve giving. under stated conditions of operation, the value of time expressed 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-arcmq 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

3
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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 the pre-arcing time and the arcing time

3.23
virtual time
value of / 2t 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 of the pre-arcing time and of
the operating time .

3.24
12t ijoule integral)
integral of the square of the current over a given time interval:

t

f2t = fi2dt
t= o

NOTE 1 The pre-arc ing /2t is the / 2t integral ex tended over the pre-arcing t ime of the fuse.

NOTE 2 The operating /2t is the /2t integral extended over the operating time of the fuse .

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

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

3.26
recovery voltage
voltage which appears across the terminals of a fuse after breaking 'of the current

NOTE This voltage may be considered in two successive intervals of time. one during which a transient voltage
exists. followed by a second one during which the power frequency or the steady-state recovery voltage exists.

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 ma ximum susta ined dissipation is used in connection with the max imum power acceptance
of fuse -holders for miniature fuse-links in accordance with IEC 60127 -6 .

NOTE 2 These values are often exceeded for short per iods of time immediately before the fuse-element melts.
Val ues as hig h as twice the maxi mum sustained diss ipa tion have been recorded.

4
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4 General requirements

Fuse-links shall be so constructed that they are reliable and safe in operation and cons istent
in performance at any current up to and including the break ing capaci ty rating and at any
voltage up to the rated voltage, when used with in the limits of this standard .

Dur ing normal use of the fuse -l ink and with in the cond itions given in th is standard , no
permanent are , no external arcing , nor any flame that can endanger the surround ings , shall
be produced. Dur ing the test for establish ing the maximum susta ined dissipation and after
operation , the fuse -l ink sha ll not have suffered damage hinder ing its replacement and the
marking shall still be leg ible .

In general , compl iance is checked by carrying out all the tests specified .

5 Standard ratings

In the relevant standard sheets , values are given for

- rated voltage ,

- rated current ,

- rated breaking capac ity .

6 Marking

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

6.1 Each fuse -l ink shall be marked with :

a) Rated current in mill iamperes for rated currents below 1 A, and in amperes for rated
currents of 1 A or more . The marking of the rated current shall precede and be adjacent to
the marking of the rated voltage .

To accommodate ex isting practice in some countr ies , for the time being , the current may
also be indicated in fractions of ampere .

b) Rated voltage in volts (V) . .

c) Maker's name or trade mark .

d) A symbol denoting the relat ive pre -arc ing time/current characteri st ic as given in the
relevant standard sheet. Th is symbol shall be placed before and adjacent to the rate d
current.

These symbols read as follows :

FF : denoting very quick acting

F: denoting quick acting

M: denoting medium time- lag

T: denoting lime-lag

TT : denoting long time-lag .

5
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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 max imum 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 standard and an indication of the appropriate standard sheet. The marking on the packing
shall include the abbreviation A and mAo

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.

7 General notes on tests

Tests according to this standard are type tests .

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

7.1 Atmospheric conditions for testing

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

- temperature between 15 ·C and 35 ·C;

- relative humidity between 45 % and 75 %;

- air pressure between 8,6 x 104 Pa and 1,06 x 105 Pa.

Where the above-mentioned conditions have a significant influence, they shall be kept
substantially constant during the tests.

Fuse-links shall be tested in the specified bases in free air, and be protected from draughts
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.

6
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7.2 Type tests

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

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

a} Marking (see 6.1)

b} Dimensions (see 8.1)

c) Construction (see 8.2)

d) Voltage drop (see 9.1)

with such additional tests as are spec ified in subsequent parts .

7.2.2 Based on the results of the test in item d) above, 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
orig inal fuse-links shall be used for the repeat test.

7.2.3

a} No fai lure 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 anyone current , the fuse
links are deemed not to comply with this standard. If, however, one failure occurs, the test
shall be repeated on twice the number of fuse-links , at the same current and a second
failu re 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
provided that there are no further failures in repeat tests with twice the number of fuse
links.

If more than two failures occur, the fuse-link shall b.e deemed not to comply with this
standard.

c) In each of the tests according to 9.4 , 9.5 and 9.6, one failure is allowed. If two or more
fuse -links fail in anyone test, the fuse -links are.•deemed not to comply with this standard .
unless otherwise specified in subsequent parts .'

7.3 Fuse-bases for tests

For tests that require a fuse-base for mounting the fuse -links, a base according to the
requ irements specified in subsequent parts shall be used .

7.4 Nature of suppty

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 substantiatly sinewave form with a frequency between 45 Hz
and 62 Hz.

7
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8 Dimensions and construction

8.1 Dimensions

The dim en sions of the fuse -links shall comply with the relevant standard sheet. given in
subse quent parts

Compliance IS checked by mea surement

8.2 Construction

The fuse-element shall be completely enclosed . Further details of the construct ion are given .
as appropr iate . In subsequent par ts

8.3 Terminations

Fuse -link con tacts sh::<11 be made of non -corroding material or of material suitably protected
against corrosion . and sha ll be et fectively free from flux or other non -conduct ing substance on
their outer surfaces

Nickel or silve r platmq IS deemed to be adequate protection for brass end caps .

Tests for firm attachment are give n. where appropriate . in subsequent parts .

8.4 Alignment and configuration of terminations

Appropr iate tests for alignment or pos ition of pins . etc . as applicab le . are given in subsequent
parts .

8.5 Soldered joints

Externally visibte soldered joi nts (e.q ., on end caps) shall not melt dur ing normal use and
operat ion .

Compliance is checked by inspect ion of the soldered joints after the tests described in 9 .2 .1 .
922. 9.4 . 95 and 96

9 Electrical requirements

9.1 Voltage drop

The voltage 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
durinq type tests by more than 15 %

NO TE 1 Attention IS drawn to the fact that the second paragraph IS based on the assumpuon that the fu se -li nks.
which are submitted to a type tes t. belong to the same manufacturing batch Where, samples are drawn at random .
the condition for the pe rm itted devranon from the mean value need not be ful fil led If. due to the Peltier effe ct.
different voltage drops are measured ...hen the curr ent through the tuse -unk 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.

8
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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 :t1 % from the rated current and the accuracy of the
voltage drop measurement shall be within a tolerance of::t:1 %

NOTE 2 Problems can arise when fuse-links are used at voltages conSiderably lower than their rated voltage
mainly for low rallngs Due to the increase of the vottaqe drop when the element of a fuse-link approaches ItS
meillng pomt . care should be taken to ensure that there IS sufficient CIlCUlt lIoltage available to cause the fuse -link
to interrupt the current when an etectncai fault occurs Furthermore . fuse-links of tne same type and rallng may
due to difference 10 deSign or element material . have dlHerent lIoltage drops and may therefore not be
Interchangeable in practice when used In apphcatrons With low CIICUlt voltages . especiatty In cornbmanon With Iuse
links of lower rated currents

9.2 Time/current characteristic

9.2.1 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.

The current through the fuse-link shall be adjusted to within ::t: 1 % of the required value
The current stability during the test shall be maintained within :t1 % 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 sand ±2 % 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 be measured and the virtual time 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 ambient
temperature and with the multiple of the rated current as specified on the relevant standard
sheet

The current 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

Direct current shall be used for these tests.

NOTE 1 Direct current IS used because It IS easier to control and eliminates the vanatron tnherent With alternatmq
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 10 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 mftuence of the Pettier effect is essennauy due to the construction, the time/current
characteristic should be tested With twice the number of fuse-lmks at 2.0 'N or 2.1 IN The additionat samples may
be taken from the spare fuse-links.

9
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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 exceed ing 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 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 formals are given in Annex B.

9.3 Breaking capacity

9.3.1 Operating conditions

Fuse -links shall operate satisfactorily without endangering the surroundings when breaking
prospective currents between the conventional non-fusinq current and rated breaking capacity
in accordance with the relevant standard sheets in subsequent parts.

The recovery voltage shall be between 1,02 and 1,05 1 times the rated voltage of the fuse
links and shall be maintained for 30 s after the fuse has operated.

Typical test circuits are given in subsequent parts .

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

The impedance of the a.c. source shall be less than 10 % of the adjusted value of the total
impedance of the applicable circuit.

Compliance is checked by either method A or method B.

1) Method A (individual ratings)

a) rated breaking capacity;

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

The circuit shall be closed at (30 ± 5)° after the passage of voltage through zero .

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 breakong capacrty may be lower with d.c . than with a.c . It is influenced by the circuit inductance and.
wIth a c . add itIonally by the mstant of closong 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.

, ThIS tolerance may be exceeded with the manufacturer's consent.

10
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Annex B
(informative)

Example presentations of time/current characteristic

TIITle S

Figure B.1 - Example presentation of time/current characteristic, ratio 2:1
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Figure 8 .2 - Example presentation of time/current characteristic, ratio 3:1
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9.3.2 Criteria for satisfactory performance

In each of the tests , the fuse -Imk shall ope rate satisfactorily without any of the following
phenomena :

permanent arcing ;

ignition ;

burst ing of the fuse -link

Add it ional criteria for satisfactory performance of individual types of min iature fuse-link:, 3rp
given , where appropriate , in subsequent parts

NOTE Changes In colour are not consrdered as a fa ilure

Criteria concerning switch ing overvoltages are under cons ide ration

9.3.3 Insulation resistance

After the break ing capacity test. the insula tion resistance between the fuse-link term ina tions
shall be measured with a d.c. voltage equal to tw rce the rated voltage of the fuse-link , but not
less than 250 V The resistance shall be not less than 0,1 Mil

9.3.4 Type test for fuse-links of homogeneous series

Fuse-links having the largest rated current shall be tested completely accord ing to the
relevant testing schedule for the maximum ampere ratmq of a homogeneous series given In

the subsequent parts .

Fuse-links having the smallest rated current shall be tested accord ing to the relevant testing
schedule 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 fa ilure impairing their compliance with this standard .

Compliance is checked by the following tes t:

Direct current shall be used for this test. un less otherwise specif ied in subsequent parts

a) A current spec ified 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 :5

repeated 100 times.

The current stability during the test shall be mainta ined within ±1 % of the adjusted value

The test should be run continuously . but where unavoidable , a single inter ruption I ~

permitted .

b) A current specified in the relevant standard sheets IS then passed through the fuse -link for
1 h. At the end of th is test the voltage drop across the tuse -link is measured and used for
the ca lculation of the maximum susta ined power dissipation . where this IS specif ied in
subsequent parts.

c) 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.

d) After the test , the marking shall still be legible and soldered Joints on end caps . for
example, shall not show any appreciable deteriora tion

NOTE Cha nges In co lou r are not consid ered as a fa ilure

11
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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
experienced in service, any electrical or mechanical failure impairing their compliance with
this standard.

Compliance is checked by the following test:

a) A current pulse specified in the relevant standard sheet is passed through the fuse-link
1 000 times at the repetition rate specified in the relevant standard sheet. The fuse-link is
then allowed to cool for at least 1 h at room temperature.

b) A current equal to the value specified in the relevant standard sheet is then passed
through the fuse-link for the time recommended on the relevant standard sheet.

c) Finally, the voltage drop across the fuse-link after the test is measured again according
to 91.

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) 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

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;

- after the first 15 min, the current shall be increased by 0,1 IN 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
colour bands, the first three identifying the rated current expressed in milliamperes and
the last, broader, colour band identifying the time/current characteristics.

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

NOTE 1 In the case of transparent miniature fuse-hnks, the spacings still allow for the visibility of the tuse
element.

c) The lEG standards with regard to colour coding practices, i.e. lEG 60062 and lEG 60425,
shall be used as far as applicable.

d) The colour code system given in Table A.1 shall be used.

NOTE 2 In Table A. 1, both series R 10 and R 20 are given wIth their corresponding colour code In order to
keep the number of colour bands to a minimum. only the first two colour bands are used for Identifying the first
two digits.

e) In addition to the requirements given in 6.3, it is recommended to print the relevant colour
coding of the contents on the packing also.

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

Figure A.1 - Layout of colour bands
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Table A.1 - Colour coding for miniature fuse-l inks

Rated cu rrent Firs t Second Third band Fourth band

mAo
band c ol our band col ou r Colour MUltiplier

t ime/current
ch a ra cteris t ic

---
25 • Red Green Bla ck 100 FF (0) =black

32 • Ora nge Reel • 100 F (2)" red

40 • Yellow Bla ck • 10° M (4) =yellow

50 • Gree n Bla ck • 100 T (6) =blue

56 Green Blue • 100 TT (8) = grey

63 • Blue Ora nge • 10°

71 Voolet Brown • 10°

80 • Grey Bla ck • 100

90 Whote Black • 100

100 • Brown Black Brown io:

112 Brown Brown • 10 '

125 • Brown Red • 10 '

140 Brow n Yellow • 10 '

160 • Brow n Blue • 10'

180 Brow n Grey • 10 '

200 • Red Black • 10'

224 Red Red • 10'

250 • Red Green • 10 '

280 Red Grey • 10'

315 Orange Brown • 10 '

35 5 Orange Green • 10 '

400 • Ye llow Blac k • 10 '

450 Yellow Gr een • 10 '

500 • Gree n Black • 10'

560 Gree n Blue • 10 '

630 • Blue Orange • 10 '

710 VIolet Brow n • 10 '

800 Grey Black • 10'

900 Wh Ite Blac k • 10 '

1000 • Brown Bla ck Red 102

1 120 Brow n Brown • 10 2

1 250 • Brown Red • 102

1 400 Brow n Yellow • 102

1 600 • Brown Blue • 102

1800 Brown Grey • 102

2000 • Red Black • 102

2500 • Red Green • 102

3 150' Orange Brown • 102

4000 • Yellow Black • 10 2

5000 • Green Black • 102

6300 • Blue Ora nge • 102

8000 • Grey Black • 102

10000 • Brown Black Orange 103

. =R 10 se ries

Colou r bands tndlCahn g rat ed curre nt based upon f,rsl two dIgIts o f R 10l R 20 se ries
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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

C.1 Introductory remarks

Th is annex contai ns Instructions for audi t test ing and su rve il lance of fusp ·llnks The tests and
mspect ion s descr ibed In this annex are opti on al However . If they are carr ied out it IS

esse ntial th at the requirernent s for aud it testing and surveillance are m et

C.2 Overview

This annex de scn bes the obligation s of the fu se lin k ma nufac ture rs and the Nat ional
Certi f ica tion Body (NC B) for audi t tes ting and surveillance of fuse-li nk pr oductron

It co ver s the pre paration of the Conformity Asse ssment Repo rt and the au dit te stmq and
surveillance co nsidered to be the minim um requrrements of tne NCB Such .nspecuons tests
and mea sures are im plemen ted by the NCB as an aud it of the mean s that the manutacr urer
exerc ise s to de ter m ine the co nformance of pr odu cts w ith the rs quu ernents of the ap prop riate
pa rts of lEe 60127

C.3 Terms of reference

For the purposes of th is annex. the tol towmq dehrutions apply

C.3 .1
applicant
party who requests the conformity assessment. and controls the manufactur ing of the product

C.3.2
conformity assessment
any activ ity concerned with determining directly or mdirectly that relevant requirements are
fulfilled

C.3 .3
significant sample
sample taken to be representatrve of a homogeneous series of fuse- links

C.3.4
Conformity Assessment Report
a document containing product and factory contorrrutv assessment informahon Issued by
Body A to the applicant

C.4 Conformity Assessment Report

C.4.1 Product description

The part of the Conformity Assessment Report regard ing product descript ion shall Identify
only those details of components and dimensions that have a major Impact on th e
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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) fllse-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
details on fus ing 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 appl icable;

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

f) miscellaneous: description of other components which have a major impact on the fuse
link design and performance.

An example of a product description is included in Figure C.1.

[ Hr\HI\ \ \ lH\\\jHUH1 CD
Cylindrica l fuse -lin ks 20 mm long by 5 mm in diameter contain ing a wire element helically wound on a ceramic
core The wire ele ment is solde red to the contacts at each end of the fuse -lin k .

Contacts : cylindri ca l end caps of plated or unplated copper alloy with a minimum wall th ickness of
0,25 mm .

ii. Core: ceramic

iri. Fuse-element: wire he lically wound on a supporting core.

Ampe re rating: 6,3 A

Wire diameter ' 0,40 mm

Basi c materia l. copper alloy

Plallng material tin

IV. Filler: quartz sand , gram size 100 urn to 300 urn

V Tube: glass with a minimum wall thickness of 0,50 mm .

vi. Miscellaneous items: none .

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

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 representa tion
of a homogeneous series. If a certain fuse-link rat ing requires no testing or only a partial test
programme due to similarities with another fuse -link wh ich is already scheduled for tests. this
shall be noted.
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C.S Use of the standard

The requ irements of IEC 60127-1 and the relevant subsequent parts shall be applied for the
aud it testing and surveillance , except where information in the Conformity Assessment Report
specifically overrides these requirements. Specific references are noted in Tables C.1 and
C.2 .

C.6 Audit test and surveillance programme options

Four programme opt ions are ava ilable to verify the ability of the app licant to supp ly fuse-l inks
that cont inue to meet the requirements of the relevant part of IEC 60127 . The applicant shall
choose one of these options. The programmes are not intended for combined use, though
different programmes may be chosen for different fuse-link senes.

Option 1: a complete test programme according to the relevant part of IEC 60127 shall be
performed on every ampere rating of each fuse-link series . The complete programme shall
be repeated at 10 year intervals according to C.6. 1 below.

Option 2: a complete test programme according to the relevant part of IEC 60127 shall be
per-formed on every ampere rating of each fuse -link series . The complete programme shall be
repeated at 10 years intervals . and the applicant's quality control system shall be ut il ized
acco rding to C.6.2 below.

Option 3: a test programme which uses the homogeneous series (significant sample)
approach shall be performed according to C.6 .3 below .

Option 4: a test programme which uses the homogeneous series (significant sample)
approach and the applicant's quality control system shall be performed according to C.6.4
below.

The follow ing points apply to each option:

a) the scheduling of the audit test ing and surveillance may be staggered;

b) the NCB shall be responsible for surve illance and audit act ivities ;

c) the applicant shall give proof of continuous conformance with the requirements of the
appropriate part of IEC 60127 ;

d) the selection of samples for audit testing and surveillance shall be random, if possible;

e) it is recommended that spare samples be selected for audit testing, in order to reduce the
delay if additional tests are needed;

f) utilization by NCB of manufacturer's test facilities:

1) testing at manufacturer's premises (TMP): tests may be carried out by the staff of a
CB testing laboratory at the manufacturer's test laboratory under specific rules aimed
at verifying comp liance .

Approval by the NCB of the manufacturer's laboratory is not necessary providing the
laboratory is currently.reg istered with a duly accredited certification body/registrar;

2) supervised manufacturer's testing (SMT): tests may be carried out (wholly or in
part) by the manufacturer's test laboratory providinq it has been previously approved
by the NCB under spec if ic rules aimed at verifying compliance .

Approval by the NCB of the manufacturer's laboratory is not necessary providing the
laboratory is currently registered with a duly accredited certification body/registrar.

19

 



ISIIEC 60127-1 : 2006

C.6.1 Audit test ing and surv ei llance - Opt ion 1

C.6 .1 .1 Audit testing

A comple te tes t programme according 10 the re lev ant part of IEC 601 27 shall be performed on
ever y ampere rating of each fuse·IJl lk seues The complete prog ramme shall be repeated at
10 year Inte rvals Thes e audit test s may be witness testi ng . retesnnq TMP or SMT

C.6.1 .2 Surveillance

Routine inspection shall lake place no less than once per year. The Inspection shan .eview
each product for consistency with the product descrip tion in the Conformity Assessment
Rep ort

C.6 .2 Audit testing and surveillance - Option 2

C.6.2 .1 Additional obligations of the NCB

The NC B IS requrr ed to assess the manufacture r' s qua lity system In add ition , the
man ufacturer's qual ity syste m shal l be reviewed to ensure that it Inc ludes the surveillance
detailed below

C .6.2 .2 Additional obligations of the applicant

A pplican ts are req ui red

a) to have a do cumented quality sy stem in operation , wh ic h includes pro visron s for
cont inuous conformance with the requr rernents of th e releva nt part of IEC 60127.

b) to Inc lude In thei r qu ali ty system the surveilla nce detailed in C.5 .2 4

C.6 .2 .3 Audit testing

A complete test programm e accordin g to the relevan t part of IEC 60 127 sha ll be performed on
every ampere rati ng of ea ch ruse-link seri es . The complet e pr ogr amme shall be repeated at
10 year Inte rval s These aud it tests ma y be wi tness tes ting , re-testmq , TM P. or SMT

C.6 .2 .4 Surveillance

Routine Inspection shan take place no les s than once every two years The Inspec tion shall
rev iew each prod uc t for confo rmance With the produc t descn pt ron In the C onf or mit y
Assessment Report The Inspection shall also co mprise rou tin e asse ssment of the op er ation
of the qu ality plan and the qu ali ty system

The applicant shall record all routine tests re qu ired by the appli can ts qua lity system and
make these records ava ila ble for ve rification and revi ew on the NCBs request

The NCB sha ll Inspect the result s of all routine test s requtred by the appli cant' s quali ty system
every two years

C.6.3 Audit testing and surveillance - Option 3

A test programme util IZIng the homogeneous se nes (Signif icant S3 fT1 p !e ) approach shall be
pe rfo rmed.

C.6 .3 .1 Audit testing

A test programme accordrnq to the homogeneo us se ries co nce pts of IEC 60 127 shall be
performed on significant sa mples ," accordance With the schedule shown in Tab le C 1 These
au dit tests may be w itness tes ti ng . re-t esling . TM P or SMT
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Table C.1 - Audit testing for option 3

Subclause
Sample numbers in decreasing value 01 vollage drop

Description of 1·6 7·12 13 16 19 n 25 28
rsc 60127·1 14 17 20 23 26 29

15 18 21 24 27 30

Endurance test 94 A s

Ra ted breaking capaci t y 93 A s

Tune/cu rrent
cti ar ac ten suc s 10 I" 9 21 A S

2 I" or 2.1 1,,'J A 5

A Tested annuall y

s Spare tuse-tmks . only used If non -contorrmnq resulls are ob tained

., As specmeo on the relevant standard sheet

C.6.3.2 Surveillance

Routine inspections shall take place no less than once per year The inspection shall rev Iew
each sign ificant sample for conformance with the product descrrpllon in the Conformity
Assessment Report.

C.6.4 Audit testing and surveillance - Option 4

A test programme which uses the homogeneous ser ies (significant sample) approach and the
applicant's quality control system shall be performed .

C.6.4.1 Additional obligations of the NCB

The NCB is required to assess the manufacturer's quality system . In addition. the
manufacturer's quality system shall be reviewed to ensure that it includes the surveillance and
audit testing detailed below.

C.6.4.2 Additional obligations of the applicant

The applicant is required

a) to have a documented quality system in operation which includes provisions for
continuous conformance with the requirements of the relevant part of IEC 60127:

b) to include in their quality system the surveillance detailed in C64.4 .

C.6.4.3 Audit testing

A test programme shall be performed in accordance with the schedule shown in Table C 2
These audit tests may be witness testing. re-testinq, TMP . or SMT.
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Table C.2 - Audit testing for option 4

Sample numbers in decreasing value of voltage drop
Subclause

Description of 1-6 7-12 13 16 19 22 25 28
iec 60121·1 14 17 20 23 26 29

15 18 21 24 27 30

Endurance test 94 B s

Rated break ing capacity 93 B s

Time/current
cnaractens ncs 10 IN 92 1 B s

2 I N or 2, 1 {N " B s

B Tested ever y two years

s Spare fuse-links , only used If non -conforming resu lts are obtained

., As spec ified In the relevant sta ndard sheet

C.6 .4.4 Surveillance

Routine inspections shall take place no less than once every two years , The inspect ion shall
review each significant sample , The inspection shall also comprise routine assessment of the
operation of the qual ity plan and the quality system

Tile applicant shall record all routine tests required by the applicant's quality system and
make these records available for ver ification and review on the NCB's request.

The NCB shall Inspect the routine test results every two years,

C.7 Acceptability of audit test results

If more than one sample has non -conforming results during the audit testing, the fuse-link and
all represented fuse -links shall be rejected .

If a single non -conform ing result is obtained for a particular test during the audit testing, a
second set of samples from the same lot shall be selected and subjected to the same test.
The second set shall have the same number of samples as the first set. If any non-conforming
results are obtained on the second set. the fuse -link and all represented fuse-l inks shall be
rejected

C.B Acceptability of surveillance results

If any non -conforming results are obtained during the surveillance , the NCB shall consult with
the manufacturer and appl icant to determine whether the non-conformance is significant, and
whether corrections need to be made, or type testing performed.
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