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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -

Part 8: Fuse resistors with particular
overcurrent protection

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c
all ndtional electrotechnical committees (IEC National Committees). The object of IEC\is to

intern
this e
Techn|

htional co-operation on all questions concerning standardization in the electrical and-~glectronic
hd and in addition to other activities, IEC publishes International Standards, Techhical Speg
ical 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. Internatiohal, governmental

gover
with t
agree

mental organizations liaising with the IEC also participate in this preparation. IEC collaborat

ment between the two organizations.

The fdrmal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technigal ‘\ecommittee has representatioi
bted IEC National Committees.

IEC Plublications have the form of recommendations for interfational use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are «tnade to ensure that the technical conts
Publidations is accurate, IEC cannot be held responsible ‘for the way in which they are used 9

misint]

erpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Pu
transparently to the maximum extent possible in\their national and regional publications. Any d

betwegn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC itpelf does not provide any attestation( of conformity. Independent certification bodies provide ¢
assespment services and, in some areas, access to IEC marks of conformity. IEC is not responsib
services carried out by independent egftification bodies.

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

No liapility shall attach to IECyor its directors, employees, servants or agents including individual ex
membgers of its technical cominittees and IEC National Committees for any personal injury, property d
other [damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
expenses arising out of_the publication, use of, or reliance upon, this IEC Publication or any

Publigations.

Attent
indisp
Attent
paten

on is drawnd¢ the Normative references cited in this publication. Use of the referenced publi
Ensable for the correct application of this publication.

on ig drawn to the possibility that some of the elements of this IEC Publication may be the
rights”IEC shall not be held responsible for identifying any or all such patent rights.
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promote
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ifications,
as “IEC
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and non-
bs closely

he International Organization for Standardization (ISO) in accordance with conditions detefmined by
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from all

National
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amage or
ees) and
bther IEC

cations is

subject of

International Standard IEC 60127-8 has been prepared by subcommittee SC 32C: Miniature
fuses, of IEC technical committee 32: Fuses

This first edition of IEC 60127-8 cancels and replaces IEC PAS 60127-8:2014.

This international standard is to be used in conjunction with IEC 60127-1.

The text of this International Standard is based on the following documents:

FDIS Report on voting
32C/542/FDIS 32C/546/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

° replaced Dy a revised edition, or

e amepded.

A bilingtlial version of this publication may be issued at a later date.
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INTRODUCTION

In recent years, so-called “fuse resistors” have increasingly been used in electrical and
electronic applications. The term “fuse resistor”, however, which has become established in
the market, is misleading. The actual function of a fuse resistor is that of a resistor in an
electrical or electronic circuit. Only when an overload of multiple times the rated dissipation
occurs can fuse resistors interrupt an electric current. In a wide range between the rated
dissipation and the manufacturer’s specified breaking dissipation, fuse resistors provide poor
or no overcurrent protection. Therefore if they are incorrectly rated and improperly used in an
application, this may result in potential risk of fire.

Fuse resistors perform the function of a fuse only within a particular overcurrent range, and,
from a fechnical point of view, must therefore be referred to as “fuse resistors with-phrticular
overcurfrent protection”.

Fuse rgsistors with particular overcurrent protection can safely interrupt high shoft-circuit
currentd, but are not capable of interrupting overload currents.

For safgty reasons, they are only used in combination with an accompanying overload current
protectipn device, if overload currents cannot be excluded ,t0 joccur in the regpective
applicatjon.
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MINIATURE FUSES -

Part 8: Fuse resistors with particular
overcurrent protection

1 Scope

This part of IEC 60127 relates to fuse resistors with particular overcurrent protection rated up
to AC ﬁE)O V and/or DC 500 V for printed circuits and other substrate systems, used for the

protectipn of electric appliances, electronic equipment and component parts thereof;“formally

intended to be used indoors.

It does| not apply to fuse resistors with particular overcurrent protection for appliances
intended to be used under special conditions, such as in a corrosive or explosive atmagsphere.

The object of this part of IEC 60127 is

a) to establish uniform requirements for fuse resistors with particular overcurrent prptection
so ap to protect appliances or parts of appliances in the most suitable way;

b) to d¢fine the performance of the fuse resistors with particular overcurrent protection, so as
to give guidance to manufacturers of electrical appliances and electronic equipmert and to
ensure replacement of fuse resistors with particular overcurrent protection by fhose of
similar dimensions and characteristics;

c) to establish uniform test methods for fuse*resistors with particular overcurrent prgtection,
so @s to allow verification of the valuies (for example rated dissipation, functioning
charfacteristic and rated breaking capacity values) specified by the manufacturer.

Manufagturers of fuse resistors with“particular overcurrent protection shall ensure pn their
own regponsibility that their products comply with the requirements of the resistor-related
standargs IEC 60115-1, IEC 60115-4-101 and IEC 60115-4-1021.

This paft of IEC 60127 applies in addition to the requirements of IEC 60127-1.

2 Normative references

The follpwing<doCuments are referred to in the text in such a way that some or all|of their
content|constitutes requirements of this document. For dated references, only the| edition
cited applies. For undated references, the latest edition of the referenced document (ipcluding
any amendments) applies.

IEC 60063:2015, Preferred number series for resistors and capacitors

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

IEC 60115-1:2008, Fixed resistors for use in electronic equipment — Part 1: Generic
specification

1 This standard has been withdrawn.
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IEC 60115-4-101:1995, Fixed resistors for use in electronic equipment — Part 4: Detail
specification: Fixed power wirewound resistors with solderable axial wire leads — Stability
class 5%. Assessment level E

IEC 60115-4-102:1995, Fixed resistors for use in electronic equipment — Part 4: Detail
specification: Fixed power wirewound resistors with solderable axial wire leads — Stability
class 1 % — Assessment level E

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

IEC 60127-1:2006/AMD1:2011

IEC 60127-1:2006/AMD2:2015

IEC 601(94:2015, Printed board design, manufacture and assembly — Terms and definitions

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

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

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

IEC 60695-4:2012, Fire hazard testing — Part 4:.Ierminology concerning fire tgsts for
electrotechnical products

IEC 61249-2-7:2002, Materials for printed boards and other interconnecting strugtures —
Part 2-7: Reinforced base materials cladsand unclad — Epoxide woven E-glass laminated
sheet of defined flammability (vertical burning test), copper-clad

3 Terms and definitions

For the [purposes of this document, the terms and definitions given in Clause 3 of IEQ 60127-
1:2006 [as well as IEC 601915-1, IEC 60115-4-101 and IEC 60115-4-102 and the fpllowing

apply.

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

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

e |SO Ontfine browsing ptatform: available at http://Www.iS0.0rg/obp

3.1

fuse resistor with particular overcurrent protection

resistor with the added function of a fuse, characterized as being capable of continuously
carrying currents up to at least the rated dissipation and of interrupting currents above a
defined multiple of the rated dissipation up to its rated breaking capacity

Note 1 to entry: Fuse resistors with particular overcurrent protection can safely interrupt high short-circuit
currents, but are not capable of interrupting overload currents. They are therefore allowed to be used only in
combination with an accompanying overload current protection device such as a miniature fuse according to parts
2, 3, 4 and 7, if overload currents cannot be excluded to occur in the respective application.

3.2

fuse resistor with particular overcurrent protection for through-hole mounting

fuse resistor with particular overcurrent protection designed for soldering directly into a
printed wiring board, with insertion of its leads in suitably designed holes
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3.3

fuse resistor with particular overcurrent protection for surface mounting

fuse resistor with particular overcurrent protection designed for direct conductive attachment
by solder or other means onto the surface of a substrate, without insertion of its leads in
suitably designed holes or sockets

3.4

land

portion of a conductive pattern usually but not exclusively used for the connection and/or
attachment of components

SEE: IEC 60194

Note 1 to|entry: Further definitions which may be useful in the application of surface-mount fuse,resigtors with
particular|overcurrent protection may be found in IEC 60115-1 and IEC 60115-8.

3.5
critical [resistance
resistanice value at which the rated voltage is equal to the limiting elementivoltage

Note 1 to| entry: At an ambient temperature of 70 °C, the maximum voltage which may be applied across the
terminatigns of a fuse resistor with particular overcurrent protection is either/the“calculated rated voltdge, if the
resistanceg is less than the critical resistance, or the limiting element voltage, if\the resistance is equal to pr greater
than the ¢ritical resistance. At temperatures other than 70 °C, it is importanf\that account be taken of th¢ derating
curve and of the limiting element voltage in the calculation of any voltage,to-be applied

Note 2 tolentry: Related terminology: Rated voltage, limiting elemgnt\voltage.

3.6
limiting element voltage
Uma?( . . . .
maximum DC or AC r.m.s. voltage that may.be continuously applied to the terminatipns of a
fuse repistor with particular overcurrentprotection (generally dependent upon sjze and

manufagturing technology of the fuse resistor with particular overcurrent protection)

Note 1 tolentry: Where the term "AC r.m¢s. voltage" is used in this standard, the peak voltage should npt exceed
1,42 time$ the r.m.s. value.

Note 2 tol|entry: This voltage can.only be applied to fuse resistors with particular overcurrent protection|when the
resistance value is equal to or higher than the critical resistance value.

Note 3 tolentry: Related terminology: rated voltage, critical resistance.

3.7
rated rgsistance
resistanice value for which the fuse resistor with particular overcurrent protection has been
designeld,/and which is generally used for denomination of the fuse resistor with particular
overcurient’protection

3.8

rated dissipation

P70 . . . . . . . el
maximum permissible dissipation at an ambient temperature of 70 °C under the conditions of
the respective acceptance criteria

Note 1 to entry: If the rated dissipation depends on special means supporting the abduction of the dissipation to
the environment, for example, special circuit board material, special conductor dimensions, heat-sink, such means
have to be identified whenever the rated dissipation is mentioned.

Note 2 to entry: Related terminology: rated temperature, rated voltage.
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rated temperature
maximum ambient temperature at which the rated dissipation may be applied continuously

Note 1 to entry: The rated temperature has a value of 70 °C, unless otherwise prescribed in [IEC 60115-1.

Note 2 to

3.10

entry: Related terminology: rated dissipation.

rated voltage

U

r
DC or AC r.m.s. voltage calculated from the square root of the product of the rated resistance

and the

Note 1 to

rated dicqilnatinn

entry: At high values of resistance, the rated voltage may not be applicable because of (the 'siZ

construction of the fuse resistor with particular overcurrent protection.

Note 2 to

3.1
minimu

entry: Related terminology: rated dissipation, limiting element voltage.

Im breaking dissipation

minimurm value of the breaking dissipation which is equal to a multiple of the rated dis

e and the

sipation

and at which the fuse resistor with particular overcurrent protection can still safely interrupt
the circuit
Note 1 tolentry: In this standard the minimum breaking dissipation,is\specified to be 16 times the rated d

This valug corresponds to the values given by most of the manufactdrers.

4 General requirements

The req

lirements of IEC 60127-1:2006, Clause 4, are replaced as follows:

Fuse relsistors with particular overcurfent protection shall be so constructed that th

function
dissipat
voltage,

During

conditio
can end
fuse res
surroun

In gene

is reliable and safe and they are consistent in performance at the minimum {
on up to and including the\breaking capacity rating and at any voltage up to t
when used within the limits of this standard.

issipation.

eir fuse
reaking
he rated

hormal use of theé\fuse resistor with particular overcurrent protection and w

Hings shall be unimpaired. Marking shall still be legible.

aliccompliance is checked by carrying out all the tests specified.

thin the

ns given in this standard, no permanent arc, nor external arcing, nor any flgme that
anger the surroundings, shall be produced. During testing and after operatjon, the
istor with_particular overcurrent protection shall not have suffered damage [and the

5 Standard ratings

The values of rated resistance shall be selected from the E12 or E24 series as given in
IEC 60063.
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6 Marking
The requirements of IEC 60127-1:2006, Clause 6, are replaced as follows:

6.1 Each fuse resistor with particular overcurrent protection shall be marked as follows:

a) Rated resistance in ohms (abbreviation Q or mQ).

b) The marking of the tolerance on rated resistance shall follow and be adjacent to the
marking of the rated resistance.

c) Rated dissipation in watts (W).

d) Manufacturer's name or trade mark.

e) The|symbol “F” shall precede and be adjacent to the marking of the rated resistange.

6.2 Marking shall be indelible and easily legible.

In the cpase of screen or pad printing, compliance is checked by inspection and by rubping the
markingl 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 annaromatics content of maximum 0,1 %
volume, g kauri-butanol value of 29, initial boiling point approximately’65<°C, dry-point approximately 69 °C and
specific gfavity of approximately 0,68 is recommended.

NOTE 2 |For all other printing techniques, the above test is not applicable.

6.3 The marking according to 6.2 shall alsobe printed on the packing togethef with a
referenge to this standard. The marking of the(rated resistance on the packing shalll include
the abbfeviation Q or mQ. In addition, the marking of the rated voltage, rated dissipation P,
and minimum breaking dissipation shall be(printed on the packing.

Complignce is checked by inspection.
6.4  Fpr colour coding, no test or requirement is specified.

6.5 \Where marking is™impracticable due to space limitations, the relevant infqrmation
should appear on the smallest packing unit and in the manufacturer’s technical literatufe.

7 General notes on tests

71 A1tmospheric conditions for testing

See |IEC 60127-1:2006, 7.1.

7.2 Type tests
7.21 General

The requirements of IEC 60127-1:2006, 7.2, are replaced as follows:

7.2.2 For fuse resistors with particular overcurrent protection designed and rated both for
AC and DC, the number of fuse resistors with particular overcurrent protection required is 45.

For fuse resistors with particular overcurrent protection designed only for AC or DC, the
number of fuse resistors with particular overcurrent protection required is 36.

18 fuse resistors with particular overcurrent protection are kept as spares.
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The fuse resistors with particular overcurrent protection 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) Resistance (see 9.1);

with such additional tests as are specified in Subclauses 7.2.3 to 7.4.

7.2.3 Testing of the minimum and maximum rated resistance of the fuse resistors with

particular-overcurrent—protection—shat—then—be—performed—=according—to—the—testing—schedule

shown ip Table 3.
In additjon, any one rated resistance value per resistance decade shall be tested:

7.2.4

a) No failure is allowed in any of the tests covered by 8.1.1, 9.1, 9.2"'anhd 9.3.

b) If in|the test covered by Clause 6 and those tests described, in 8.1 and 8.3, ong¢ failure
occyrs, the test shall be repeated on twice the number of fuse resistors with particular
ovelcurrent protection, at the same breaking dissipation*and a second failure shfall be a
cauge for rejection.

If two failures occur, but not both in the same tést, the fuse resistors with particular
overcurrent protection shall be deemed to comply provided that there are no| further
failures in repeat tests with twice the number of test samples.

If mpre than two failures occur, the fuse *resistors with particular overcurrent prptection
shal| be deemed not to comply with this standard.

7.3 Fuse-bases for tests
7.3.1 General

The reqpirements of IEC 60127=1:2006, 7.3, are replaced as follows:

7.3.2 General requirements

The fuse resistors.\with particular overcurrent protection shall be mounted upon the
approprjate test beard (see 7.3.3 or 7.3.4 as appropriate) by soldering.

This tedt boand shall then be mounted on the test fuse-base (Figure 3). The test bogrd shall
be made’of epoxide woven glass fabric copper-clad laminated sheet, as defined in
IEC 61249-2-7-

e The nominal sheet thickness shall be 1,6 mm.

e The nominal thickness of copper layer shall be 0,035 mm or 0,070 mm for rated
dissipation values above 5 W.

Metal parts of the fuse-base shall be made of brass with a copper content between 58 % and
70 %. Contact parts shall be silver-plated.

When two or more fuse resistors with particular overcurrent protection are tested in series,
the test fuse-bases shall be located so that there will be a spacing of not less than 50 mm
between any two fuse resistors with particular overcurrent protection. The conductor
connecting the test fuse-bases together, and connecting the test fuse-bases to the ammeter
and the source of supply shall be insulated copper wire. The length of each conductor shall be
250 mm, and the cross-sectional area of the wire shall be approximately 1 mm?.
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Through-hole mounting of fuse resistors with particular overcurrent protection

For electrical tests, the fuse resistors with particular overcurrent protection shall be mounted
on the test board as shown in Figure 1 in the pair of holes appropriate to the spacing of the
terminations.

7.3.4

Surface mounting of fuse resistors with particular overcurrent protection

For electrical tests, the fuse resistors with particular overcurrent protection shall be mounted
on the test board as shown in Figure 2.
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8 Dimensions and construction
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Table 1 — Creepage distances and clearances
(absolute minimum values)

Rated voltage, U, Clearance Creepage distance
\Y mm mm
0 to 32 0,2 0,53
33 to 50 0,2 1,2
51 to 125 0,5 1,5
126 to 250 1,5 2,5
251 to 400 3,0 4,0
4p1 to 500 4,0 6,9

NOTE 1| The clearances/creepage distances are specified according to IEC 60664-1.

NOTE 2 | The values specified are for typical applications of fuse resistors with particular overcurrent protection
assuming:

a) contihuous voltage stress;
b) altitufle of 2 000 m;

c) basidinsulation;

d) inhomogeneous field;

e) overyoltage category II;

f) pollufion degree 2;

g) material group IlI.

NOTE 3| If conditions are different from those specified in(note 2, adjustments in clearances/creepage distances
will be ng¢cessary as per IEC 60664-1.

8.2 Construction

The requirements of IEC 60127-1:2006, 8.2, are replaced as follows:
The fuse resistor with particular overcurrent protection shall be completely enclosed.

8.21 The fuse resistor with particular overcurrent protection shall be resistan{ to fire
according to IEC 60695-2-12 and IEC 60695-2-13.

Complignce is*checked by inspection. This is not applicable for fuse resistors with particular
overcurrent protection which represent small parts according to IEC 60695-4:2012, 3.78.

For fuse resisior bodies made of plasiic material or ol material containing organic substances,
the following minimum requirements apply:

e Glow-wire ignition temperature (GWIT) = 775 °C
e Glow-wire flammability index (GWFI) = 850 °C

NOTE 1 For the glow wire tests, the material plates with dimensions according to IEC 60695-2-12:2010, 4.2
and/or IEC 60695-2-13:2010, 4.2, are used.

NOTE 2 For materials such as glass and ceramic whose GWIT and GWFI are thought to be higher than 775 °C
and respectively 850 °C the glow-wire tests do not apply.

8.3 Terminations

The requirements of IEC 60127-1:2006, 8.3, are replaced as follows:
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Through-hole mount fuse resistors with particular overcurrent protection

The terminations shall be firmly attached so that it is not possible to remove them without
damaging the fuse resistor with particular overcurrent protection.

Compliance is checked by carrying out the following test.

The tests are carried out in accordance with IEC 60068-2-21.

The following tests shall be applied:

e tens

ile test Ua,, applied force 10 N;

e thru

e beng

The san
testing,

5t test Ua,, applied force 2 N;
ing test Ub, applied force 5 N, number of bends: 1.

ple size is two fuse resistors with particular overcurrent protectionfor-each te
the terminations shall remain firmly attached. The resistance shall be mea

accordance with 9.1, and the change in resistance shall not exceed the\value specifie

manufa
The san

8.3.2

The fus
shown

protecti
board s
recover

After te
in accof

cturer. Bending test Ub is omitted, if the terminations are less'\than 5 mm.
ples are then mounted on the test board as shown in Figure 1.

Surface mount fuse resistors with particular.overcurrent protection

b resistors with particular overcurrent protection 'shall be mounted on the test |
in Figure 2. The test board, with the fuse resistors with particular ove
bn on the underside, shall be placed in the bending jig as shown in Figure 4.

hall then be bent by 1 mm at a rate of 1 mm/s. The test board shall be all
from the bent position, and then be femoved from the test jig.

5ting, the terminations shall remain firmly attached. The resistance shall be m
dance with 9.1, and the changde in resistance shall not exceed the value spec

the manufacturer.

8.4 Alignment and configuration of terminations

The tern

NOTE 1

For throu
manufact
centres o

nination configuration and spacing shall be as specified by the manufacturer.

Through-hole atounting of fuse resistors with particular overcurrent protection

hh-holesmounting of fuse resistors with particular overcurrent protection, the dimensions specif
irer, arey such as to permit installation on printed circuit boards having a grid system of holes |
distance ¢ = 2,5 mm. Attention is drawn to the fact that in some parts of the world the value ¢ 3

is still in

st. After
sured in
d by the

oard as
rcurrent
The test
bwed to

easured
ified by

ed by the
bcated on
2,54 mm

se\by printed circuit designers.

Electrical

NOTE 2

and electronic circuit designers are advised to apply the requirements of IEC 60326-3 2,

Surface mounting of fuse resistors with particular overcurrent protection

For surface mounting of fuse resistors with particular overcurrent protection, electrical and electronic circuit
designers are advised to design substrate land areas to receive the fuse resistor with particular overcurrent
protection with due consideration for achieving the maximum area of contact in the application, taking into account
the tolerance applied to mechanical placing of the component and the dimensions and tolerances for terminals in

this stand

85 S

ard.

oldered joints

No test specified.

2 This standard has been withdrawn.


https://iecnorm.com/api/?name=387deec9993ed549ac813ef9db4eb9b2

8.6

-16 - IEC 60127-8:2018 © IEC 2018

Solderability of terminations

No test specified.

8.7

Resistance to soldering heat

No test specified.

9 Electrical requirements

The requirements of IEC 60127-1:2006, Clause 9, are replaced as follows:

9.1

The sa

descending order of resistance value). The resistance value shall be measured at th

marked
protecti
protecti

Resista

9.2
9.2

The brefaking dissipation across the fuse resistor with particular overcurrent protecti

be

F

A

adju

stability

The acduracy of the measurement of time shall be within a tolerance of + 5 % for time

than 10

Complignce is checked as follows:

a)

b)

c)

d)

e)

9.2.

The
has
Afte
is af
The
shal

esistance value

ples are drawn at random and numbered consecutively (without being s

bn, using the test fuse-base shown in Figure 3 (see 7.3).
nce values including tolerances as specified by the manufaCturer apply.

unctioning characteristic at the minimum breaking dissipation

Functioning characteristic at an ambient temperature of 70 °C

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

s and = 2 % for times of 10.s or more.

samples are exposed in the test oven to a temperature of YOfg until the tem
stabilized, shown when two consecutive readings are equal within 1 K.

stabilization of the test oven at 70 °C, an initial load of 16 times the rated dis
plied across the sample.

brted in
e points

U in Figure 1 for through-hole mount fuse resistors with particular overcurrent
bn and in Figure 2 for surface mount fuse resistors with~particular overcurrent

on shall

sted to within £ 1 % of the value requifed in this standard. The breaking digsipation

5 of less

berature

sipation

temperature rise, as measured on the terminations where they enter the tesft board,

br SnCu

not.exceed 180 °C or 135 K taking into account the standard use of SnAgCu
deanldara

base

T SUOTOCTS

In addition, the measured operating times shall not exceed the maximum values specified
by the manufacturer and shall be not more than 60 s.

Subsequent assessment according to 9.3.2 and testing according to 9.3.3 and 9.3.3.1.

2

Test at elevated temperature

None specified.

9.2.

3

Test procedure

The requirements of IEC 60127-1:2006, 9.2.3, are replaced as follows:

Direct current shall be used for these tests.
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NOTE Direct current is used because it is easier to control and eliminates the variation inherent with alternating
current caused by the point on the voltage wave that switching occurs.

9.2.4

Not app

Presentation of results

licable.

9.3 Rated breaking capacity

9.3.1

Operating conditions

The requirements of IEC 60127-1:2006, 9.3.1, are replaced as follows:

Fuse rg¢sistors with particular overcurrent protection shall operate satisfactorily
endangering the surroundings when breaking a prospective current of 35 A at 'th
voltage pput not less than AC 250 V.

The re

resistor| with particular overcurrent protection but not less than ACr250 V and g

maintai
For the

The img

impedance of the applicable circuit.

Complig

a) The
has

b) Then the breaking capacity of 35 A.is'tested with AC and/or DC and with random

angl

NOTE T
with AC, §

9.3.1.1
compon
maintai

Typical

For fusd

very voltage shall be between 1,02 and 1,053 times the rated-Voltage of f{

ed for 30 s after operation.
breaking capacity test, the current shall be adjusted by ¢chianging the series re

edance of the AC source shall be less than 10 %~ of the adjusted value of f{

nce is checked as follows:

samples are exposed in the test oven‘to a temperature of YOfg until the tem
stabilized, shown when two consecutive readings are equal within 1 K.

.

he breaking capacity may be-lewer with DC than with AC It is influenced by the circuit induct
dditionally by the instant of elosing the circuit.

In the case offfuse resistors with particular overcurrent protection in wh
nt is organic-(such as with a moulded body), the recovery voltage ¢
ed for 5 min«after operation.

test circuits for AC and DC are given in Figure 5.

resistors with particular overcurrent protection, the power factor of the AC teq

without
e rated

he fuse
thall be

sistance.

he total

berature

closing

pnce and,

ich any
hall be

t circuit

shall be

greater than 0,95. To obtain this result, the circuit current shall be adjusted

| by the

use of resistors of negligible inductance.

The time constant of the DC test circuit shall be less than 1 ms. To obtain this result, the
circuit current shall be adjusted by the use of resistors of negligible inductance. Additionally,
the total inductance of the test circuit and source of supply shall be less than 1 mH.

Where difficulties in testing arise, these limits may be exceeded with the permission of the
manufacturer.

9.3.2

Criteria for satisfactory performance

The requirements of IEC 60127-1:2006, 9.3.2, are replaced as follows:

3 This tolerance may be exceeded with the manufacturer’s consent.
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The fuse resistor with particular overcurrent protection shall operate satisfactorily without any
of the following phenomena:

e permanent arcing;

e ign

ition;

e Dbursting of the fuse resistor with particular overcurrent protection;

e illegibility of marking after test.

The fo

llowing phenomena are neglected:

e black spots or other marks on the terminations or the body of the fuse resistor with

art' war ovarctirrant nratactinn:
tHaH—Ov-eHeuH e Rt—protector

e arcing times of less than 1 ms.

9.3.3

The re

Insulation resistance

glirements of IEC 60127-1:2006, 9.3.3, are replaced as follows:

After thle breaking capacity test, the insulation resistance shall. be’ measured wit
voltage [equal to twice the rated voltage of the fuse resistor,'with particular ove
protection, but not less than 500 V DC.

The samples are deemed to comply with the requiremients, if the insulation re

measu

red for 1 min across the disconnection is not{less than 0,1 MQ and, if ap

between the current path and the enclosure is not less.than 2 MQ.

9.3.4

Dielectric strength

Immediately after the test of 9.3.3, a test-voltage according to Table 2 is applied f

across

wrapped in metal foil.

The te
occurs

sf samples are deemed to.eomply with the requirements, if no flashover or brg

Table 2 — Test voltages for dielectric strength

h a DC
rcurrent

sistance
blicable,

br 1 min

the disconnection and, if applicable, between the current path and the enclosure

akdown

Between Test voltage

Live parfs and enclosure 20U, +1000V

Disconngction~(beétween open contacts) 20U,

9.4

Endurance tests

None specified.

9.5

No tes

9.6

Maximum sustained dissipation

t specified.

Pulse tests

None specified.

9.7

No tes

Temperature of fuse resistors with particular overcurrent protection

t specified.
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9.8 Operating overvoltage

During the breaking capacity test, the voltage across the fuse resistor with particular
overcurrent protection shall be monitored by a suitable oscilloscope and probe system,
operated in such a way as to indicate and record the voltage for a time which includes the
interval from the moment of closure of the contactor until current through the fuse resistor with
particular overcurrent protection is extinguished to a value of less than 10 mA (a suitable
oscilloscope should be capable of recording any overvoltage that persists for 5 ys or longer).

The maximum voltage in the interval shall be recorded. In no case shall it be higher than the
maximum continuous voltage given on the manufacturer’s data sheet.

NOTE Vpitage peaks witha duratfon of T 20 s are negiected:
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Key

O coppef layer, thickness 0,035 mm (0,070 mm for rated dissipation equal fo or above 5 W)
U conneftion for resistance measurement

n 1,2,3,4o0r5

e 2,50 mm

W 5,0m

7,5 mm fdr rated dissipation equal to or above 5 W

NOTE A]mechanical device may be used as long as.it\sis demonstrated that the results are the same.

Dimensions in millimetres
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n for rated dissipation up to 5 W

Figure 1 — Test board for through-hole mount fuse
resistors with particular overcurrent protection
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Dimensions in millimetres
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Key
O coppef layer, thickness 0,035 mm (0,070 mm for rated dissipation equal to or above 5 W)
U connegtion for resistance measurement

W 5,0 mm (7,5 mm for rated dissipation equal t6”or above 5 W). For small fuse resistors with pprticular
overclirrent protection, it may be necessary to use reduced track width, representing normal use pf these
devicgs. This should be recorded in the testireport and in the manufacturer’s literature.

P terminal spacing
R as spgcified by the manufacturer

T as specified by the manufacturer

NOTE 1 |Solder resist to be_applied in hatched areas.
NOTE 2 |The land areas should be suitably prepared for soldering.

NOTE 3 |A mechanical device may be used as long as it is demonstrated that the results are the same.

Figure 2 — Test board for surface mount fuse resistors
with particular overcurrent protection
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