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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MINIATURE FUSES -
Part 3: Sub-miniature fuse-links

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

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

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60127-3 edition 3.1 contains the third edition (2015-01) [documents 32C/501/FDIS
and 32C/506/RVD] and its amendment 1 (2020-07) [documents 32C/586/FDIS and
32C/589/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60127-3 has been prepared by subcommittee 32C: Miniature fuses,
of IEC technical committee 32: Fuses.

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

a) add a rectangular shape fuse-link as alternative in standard sheets 3 and 4;
b) add a small cartridge fuse-link as alternative in standard sheets 2, 3 and 4;
c) add the rated currents up to 10A in standard sheets 2, 3 and 4;

d) add Subclause 6.5;

e) add Subclause 9.7;

f) the extra samples for termination test (E1 to E6) will be chosen by random and not sorted
by voltage drop in Table 1, 2, 3, and 4.

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

This International Standard is to be used in conjunction with IEC 60127-1:2006, Miniature
fuses — Part 1: Definitions for miniature fuses and general requirements for miniature fuse-
links and its Amendment 1 (2011).

The clauses of this standard supplement, modify or replace the corresponding clauses in
IEC 60127-1.

Where there is no corresponding clause or subclause in this standard, the clause or
subclause of IEC 60127-1 applies without modification as far as is reasonable. When this
standard states “addition” or “replacement”, the relevant text in IEC 60127-1 is to be adapted
accordingly.

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 the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

According to the wish expressed by the users of miniature fuses, all standards,
recommendations and other documents relating to miniature fuses should have the same
publication number in order to facilitate reference to fuses in other specifications, for example,
equipment specifications.

Furthermore, a single publication number and subdivision into parts would facilitate the
establishment of new standards, because clauses and subclauses containing general
requirements need not be repeated.

The new IEC 60127 series is thus subdivided as follows:
IEC 60127, Miniature fuses (general title)

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

IEC 60127-2, Miniature fuses — Part 2: Cartridge fuse-links
IEC 60127-3, Miniature fuses — Part 3: Sub-miniature fuse-links

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

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

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

IEC 60127-7, Miniature fuses — Part 7: Miniature fuse-links for special applications

IEC 60127-8, (Free for further documents)

IEC 60127-9, (Free for further documents)

IEC 60127-10, Miniature fuses — Part 10: User guide for miniature fuses

This part of IEC 60127 covers additional requirements, test equipment and standard sheets.

The Sl system of units is used throughout this standard.
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MINIATURE FUSES -

Part 3: Sub-miniature fuse-links

1 Scope

This part of IEC 60127 is applicable to sub-miniature fuse-links adapted to printed circuits and
used for the protection of electric appliances, electronic equipment and component parts
thereof, normally intended to be used indoors.

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

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

The object of this standard is to define special and additional test methods for sub-miniature
fuse-links applying in addition to the requirements of IEC 60127-1.

2 Normative references

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

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

IEC 60127-1:2006, Miniature fuses — Part 1. Definitions for miniature fuses and general
requirements for miniature fuse-links
Amendment 1:2011

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

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

ISO 3, Preferred numbers — Series of preferred numbers

3 Terms and definitions

For the purposes of this document, the terms and definitions in Clause 3 of IEC 60127-1:2006
apply.

4 General requirements
Clause 4 of IEC 60127-1:2006 applies.
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5 Standard ratings

Clause 5 of IEC 60127-1:2006 applies.

6 Marking
Clause 6 of IEC 60127-1:2006 applies except as follows:
Addition:

6.4 Sub-miniature fuse-links according to standard sheets 3 and 4 may be provided with
markings for the rated current, the rated voltage and the time/current characteristic on the top
so that they are visible when the fuse-link is mounted.

Additional subclause:

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

7 General notes on tests
Clause 7 of IEC 60127-1:2006 applies except as follows:
Addition:

7.2.1 For testing individual fuse ratings according to standard sheets 1 and 2, the number of
sub-miniature fuse-links required is 66, of which 12 are kept as spares. The testing schedule
is shown in Table 1.

For testing individual fuse ratings according to standard sheets 3 and 4, the number of fuse-
links required is 51, of which 12 are kept as spares. The testing schedule is shown in Table 2.

For the maximum ampere rating of a homogeneous series, the number of fuse-links required
in the case of fuse-links in accordance with standard sheets 1 and 2 is 56, of which 22 are
kept as spares. The testing schedule is shown in Table 3. The number of fuse-links required
in the case of fuse-links in accordance with standard sheets 3 and 4 is 51, of which 22 are
kept as spares. The testing schedule is shown in Table 4.

For the minimum ampere rating of a homogeneous series the number of fuse-links required is
38, of which 16 are kept as spares. The test schedule is shown in Table 5.

In addition to the test mentioned in 7.2.1 of IEC 60127-1:2006, sub-miniature fuse-links shall
be taken and shall be tested or inspected in accordance with the following item e):

e) Sub-miniature fuse-link terminations (8.3)

Replacement:

7.3 Fuse-bases for testing

Fuse-links shall be mounted upon the appropriate test board (see Figure 1) by soldering.

This test board shall then be mounted on the test fuse-base (Figure 2). The test board shall
be made of epoxide woven glass fabric copper-clad laminated sheet, as defined in

IEC 61249-2-7. Documents
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The nominal sheet thickness shall be 1,6 mm.
The nominal thickness of the cooper layer shall be 0,035 mm (0,070 mm above 5 A).

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

When two or more sub-miniature fuse-links are tested in series, the fuse-bases shall be
located so that there will be a spacing of not less than 50 mm between any two sub-miniature
fuse-links under test. The conductor connecting the fuse-bases together and connecting the
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?2.

20
|
@ 2
AE |
(@) N — [N */f\ M
= U1 —— 3 N M
Liij nl x e Y
©
n xe o
2 90
100

Figure 1A

\ ¥ i | Figure 1B

NOTE Minimum land spacing is under consideration \ /

(applicable when n is less than 2). In this case the diameter
of the terminal hole has to be reduced from 1,5 mm to 1,0 mm.

IEC

Dimensions in millimetres

Key

O copper layer, thickness 0,035 mm (0,070 mm for rated currents above 5 A)
U connection for voltage drop measurement
e

2,54 mm
1,2,3 ... (to be adapted depending on the length of the fuse-link)

=}

1 for fuse-links up to and including 5 A

2 for fuse-links above 5 A

Figure 1 — Standard test board (see 7.3)
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Dimensions in millimetres

Key

base of low heat conducting material, thickness 10 mm
brass electrodes 10 mm square

sub-miniature fuse-link soldered in place

fixing screws

contact screws holding solder terminal

printed circuit board (see Figure 1)

@G Mmoo ®w >

space between sub-miniature fuse-link enclosure and board equals
(0,5 + 0,25) mm or for tubular fuse-link 1 mm

H top view of base with 10 mm square brass electrodes

Figure 2 — Standard test base for test board (see 7.3)
8 Dimensions and construction
Clause 8 of IEC 60127-1:2006 applies except as follows.

8.2 Construction

Addition:

The sub-miniature fuse-link shall be resistant to heat according to 9.7 of IEC 60127-1:2006
and to fire in accordance with IEC 60695-11-5 (needle-flame test).

The duration of the application of the test flame is 10 s.
Not required for glass or ceramic.
Compliance is checked by inspection.
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This standard is based on the assumption that the case of the sub-miniature fuse-link is made
of glass, ceramic or similar non-combustible material. For other material, such as the optional
insulating sleeve or epoxy coating or similar material shown on standard sheet 2, 3 or 4
additional tests are under consideration.

Addition:

8.3 Sub-miniature fuse-link terminations
The sub-miniature fuse-link terminations should be firmly attached so that it is not possible to

remove them without damaging the sub-miniature fuse-link.

The samples are pre-conditioned by immersion in water for 24 h at a temperature between
15 °C and 35 °C.

Terminations shall withstand the mechanical forces likely to be encountered during normal
use. With the sub-miniature fuse-link held in a fixed position, each terminal in turn is
subjected at ambient temperature to the forces laid down in this standard. These forces shall
be exerted in the direction of the axis of the terminal and applied progressively without jerks.
Test sample groups shall be equally divided among the specific termination tests stipulated in
the relevant standard sheets.

Present test methods are to be performed in accordance with IEC 60068-2-21.

— For the tensile test (Ua,), the force applied shall be 10 N.
— For the thrust test (Ua,), the force applied shall be 2 N.

— For the bending test (Ub), if applicable, the force applied shall be 5 N and the number of
bends shall be one.

At the conclusion of testing, the sub-miniature fuse-link terminations shall remain firmly

attached and the voltage drop shall not exceed the maximum allowed in the relevant standard
sheet.

8.4 Alignment and configuration of terminations

Replacement:

The sub-miniature fuse-link terminations shall be designed to permit easy installation on
printed circuit wiring boards having a grid system of holes located on 2,54 mm centres, or into
fuse-bases having a spacing between the terminations which is compatible with the 2,54 mm
grid system.

NOTE Attention is drawn to the fact that in some parts of the world the value e = 2,54 mm is still in use by printed
circuit designers. (See IEC 60127-4:2012, 8.4, NOTE 1.)

9 Electrical requirements
Clause 9 of IEC 60127-1:2006 applies except as follows.

9.1 Voltage drop
Addition:

The use of a high impedance voltmeter is recommended for measuring the voltage drop.
Voltage drop shall be measured at the points marked with U in Figure 1.
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9.3 Breaking capacity
9.3.1 Operating conditions

Addition:
Typical test circuits for a.c. and d.c. are given in Figure 3.

When alternating current is stipulated by the relevant standard sheets, the circuit power factor
shall be larger than 0,95. To obtain this result, the circuit shall be adjusted by the use of
resistors with negligible inductance.

= &
S : . c A : C
o | ——F+—— ¢ |
| ———
S A C
R —0 o—
{ F
D ) et—— |
| ——
IEC
Key

A = removable link used for calibration

C = contactor that makes the circuit

D = switch to disconnect the source of supply

F = fuse-link under test

S — source of supply, impedance less than 10 % of total impedance of the circuit

R = series resistor, adjusted to obtain correct prospective current

Figure 3 — Typical circuit for breaking capacity tests for
low breaking capacity sub-miniature fuse-links (see 9.3)

9.3.2 Criteria for satisfactory performance

Addition:

In addition to the criteria of failure prescribed in IEC 60127-1, in each of the tests, the
subminiature fuse-link shall operate satisfactorily without any of the following phenomena:

— fusing together of the contacts or terminations;
— illegibility of marking after test;
— piercing of the external surfaces visible to the naked eye.

The following phenomena are neglected:

— black spots on the sub-miniature fuse-link terminations;

— small deformations of the sub-miniature fuse-link terminations; Documents
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— cracking of the sub-miniature fuse-link.
9.4 Endurance tests

Addition:

9.4.1 Endurance test at normal ambient temperature

Compliance is checked by subjecting the sub-miniature fuse-links to test method A or B as
required in the relevant standard sheets.

9.4.2 Test method A
As specified in IEC 60127-1:2006, 9.4 a) to d).

9.4.3 Test method B

a) A direct current as specified in the relevant standard sheets is passed through the sub-
miniature fuse-link for a period of 100 h. The current stability during the test shall be
maintained within +1% of the adjustable value.

A current of 1 Iy is then passed through the sub-miniature fuse-link for 1 h.

b) The voltage drop across the sub-miniature fuse-link at the end of this test is measured and
used for the calculation of the maximum sustained power dissipation.

c) The voltage drop measured in item b) of 9.4.3 shall not have increased by more than 10 %
of the value measured before the test and shall not exceed the maximum allowed value in
the relevant standard sheet.

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

NOTE Changes in colour are not considered as a failure.
9.7 Fuse-link temperature

Addition:

Fuse-links shall be tested according to 9.7 of IEC 60127-1:2006 with the following
modifications:

Replacement of second paragraph of 9.7 by the following:

The temperature rise shall not exceed 150 K when measured on the terminations where they
enter the test board, and 135 K when measured on the plastic fuse body (not necessary for
glass or ceramic materials), the fuse-link being tested as follows:

Replacement of text of the last dash by:

— the temperature during the last 30 seconds prior to opening shall be ignored;
Add an additional dash and text as follows:

— the thermocouple size shall be no larger than 0,05 mm? (30 AWG).

Deletion of NOTE 1 and change NOTE 2 to NOTE.
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Table 5 — Testing schedule for minimum ampere
rating of a homogeneous series, standard sheet 1 to 4
Fuse-link numbers in decreasing value of voltage drop
ISUb' Description 7 10 33 36
clause 1-6 8 1 13-17 | 18-22 | 23-32 34 37
9 12 35 38
9.4 Endurance test X
9.2 12 Time/current 107y X
o characteristic 2.0 1 or 2.1, %
a.c. X
93 Rated breaking
: capacity d.c. X
(if applicable)
a8 Subclause to be found in IEC 60127-1.
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Addition:
10 Standard sheets
Sub-miniature fuse-links Standard sheet 1
Quick-acting, low breaking capacity Page 1

Dimensions in millimetres

10 max, 43203
» B
ki £
g ; PO -
9 foocdl e — - |
s o s g
 OSRPR o~

NOTE Every cross-section shape within 10 mm x 10 mm is allowed.

IEC

Terminations
a) The length I of the terminations may be adapted for a lead taping type of packaging.
b) The termination shall go through a 1,0 mm hole and have a rated minimum cross-sectional area of 0,150 mm?Z.

c) The cross-sectional shape of the termination is optional.

Rated current 2 Rated Maximum Maximum sustained
voltage voltage drop power dissipation

\Y mV mwb
2 mA 6 000 14
5 mA 3000 17
10 mA 2 200 25
16 mA 1 500 27
32 mA 1 500 53
50 mA 1 000 55
63 mA 1 000 70
80 mA 1 000 88
100 mA 1 000 110
125 mA 1 000 138
160 mA 1 000 176
200 mA 700 140
250 mA 700 193
315 mA 125 700 243
400 mA 400 176
500 mA 400 220
630 mA 400 277
800 mA 400 372
1A 190 209
1.25 A 190 261
1.6 A 190 334
2A 190 418
25A 190 523
3.15A 190 658

4 A 190 836

5A 190 1045

a8 Intermediate values shall be chosen from the R 20 or R 40 series according to
I1SO 3.
b Measured after 1 h at 1 IN.
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Sub-miniature fuse-links Standard sheet 1
Quick-acting, low breaking capacity Page 2

Marking

Sub-miniature fuse-links shall be marked with the following:
a) rated current

b) rated voltage

¢) manufacturer's name or trade mark

Pre-arcing time/current characteristic

The pre-arcing time shall be within the following limits:

Rated current IN 2 IN 2,75 IN 4 IN 10 IN
min. max. max. max. max.
2 mA to 5 A inclusive 4 h 5s 300 ms 30 ms 4 ms

Breaking capacity

Rated breaking capacity: 50 A, tested with a.c. and d.c. using the circuit given in Figure 3 for the breaking capacity test.
Endurance test

100 h minimum at a continuous current of 0,8 times the rated current, according to test method B of 9.4.3.
Sub-miniature fuse-link contact test

The contact leads shall be evaluated in accordance with 8.3 for:

a) tensile

b) thrust

c) bending (applicable only if the length of the terminations is over 5 mm)

Sub-miniature fuse-link temperature-rise test

The initial current according to 9.7 shall be /.

The maximum operating ambient temperature is +85 °C. When the sub-miniature fuse-link is operating under these conditions
the current load should be reduced to 0,9 IN.
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NOTE Every cross-section shape within 10 mm x 1

Terminations

b) The cross-sectional shape of the termination is

0 mm is allowed.

optional.

a) The termination shall go through a 1,5 mm hole and have a rated minimum cross-sectional area of 0,150 mm?.
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Sub-miniature fuse-links Standard sheet 2
Quick-acting, low-breaking capacity Page 1
Dimensions in millimetres
40 max. 10 max. 40 max.
]
| (=
= = =1 - — — = = g
i’ [ o
! ‘@zzzz ; /] ' =
= i =
95, it 1,3,/2.5 rﬂ
1" I
M 22,5 mm (250 V) I Note — Opticnal insuloting sleeve
I: >1,3 mm (125 V) :I
| |
I‘I 11
1l I
Il Il
||I I
LP_ n % e Ly
IEC
Or as alternative
40 max. 10 rmax. A0 rmax,
I < —- =T i b e ——— —55————- -+
1,3/2.5
> 2,5 mm (250 V)
>1,3 mm (125 V)
IEC

Full document details: IEC 60127-3-2020
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Sub-miniature fuse-links Standard sheet 2
Quick-acting Page 2
Low-breaking capacity
Rated current ° Rated Maximum Maximum sustained
voltage voltage drop power dissipation
AV mV mWw®
50 mA 2 250 123
63 mA 2 230 154
80 mA 2 200 194
100 mA 1750 193
125 mA 1 500 206
160 mA 1500 264
200 mA 1 500 330
250 mA 1000 275
315 mA 1000 347
375 mA 1000 400
400 mA 1000 440
500 mA 1000 550
630 mA 500 347
750 mA 350 300
800 mA 125 or 250 275 242
1A 275 303
1,25 A 275 378
1,5A 275 420
1,6 A 275 484
2A 250 550
2,5A 250 688
3A 250 750
3,15 A 250 866
4 A 225 990
5A 225 1238
6,3 A 190 1300
7A 180 1300
8 A 160 1400
10 A 150 1600
a8 Intermediate values shall be chosen from the R 20 or R 40 series according to
ISO 3.
b Measured after 1 hat 1 /.
¢ Rated voltage to be declared by manufacturer
Documents
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Sub-miniature fuse-links Standard sheet 2
Quick-acting Page 3
Low-breaking capacity
Marking
Sub-miniature fuse-links shall be marked with the following:
a) rated current
b) manufacturer's name or trade mark
Where colour bands are used, the values for d and s should be 0,4*8*1 mm.
Pre-arcing time/current characteristic
The pre-arcing time shall be within the following limits:
Rated current Iy 2 2,75 I 41 10 1
min. max. max. max. max.
50 mA to 10 A inclusive 4 h 5s 300 ms 30 ms 4 ms

Breaking capacity

Rated breaking capacity: 50 A, tested with a.c. and d.c. using the circuit given in Figure 3 for the breaking capacity test.
Endurance test

100 h minimum at a continuous current of 0,8 times the rated current, according to test method B of 9.4.3.
Sub-miniature fuse-link contact test

The contact leads shall be evaluated in accordance with 8.3 for:

a) tensile

b) bending (applicable only if the length of the terminations is over 5 mm)

Sub-miniature fuse-link temperature-rise test

The initial current according to 9.7 shall be /.

The maximum operating ambient temperature is +85 °C. When the sub-miniature fuse-link is operating under these conditions
the current load should be reduced to 0,9 /.

Naciimaoant
e W L9

-
WHTTITwITW W
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Sub-miniature fuse-links Standard sheet 3
Quick-acting Page 1
Low-breaking capacity
Dimensions in millimetres
10 max.
a
. L. min,
-
= H 0.08x0.1
£ | fl
o i |
= -
4. 3403
-
\J i &J
IEC
Or as alternative
10 max.
0.5 min.
a—>={r-————
P ‘ —- ‘
a K
£ 5.08+0.1 H
[ J
4.3+0.3
2 max,
]
| [ [ [ LJI [
IEC
NOTE 1 Every cross-section shape within 10 mm x 10 mm is allowed.
Terminations
a) Any shape and location is allowed as long as the 0,5 mm is guaranteed.
‘~
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Sub-miniature fuse-links Standard sheet 3
Quick-acting Page 2
Low-breaking capacity

Dimensions in millimetres

Or as alternative
40 max. - 10 max. - 40 max.

|
|
1

FTTTITTTITIS ‘

3\
N

3
— _ _ L — — E
| o
7 77 \’/\ — y ]‘u| "g
2 2.5 mm \-[I]\
o o Il
I : NOTE - Optional insulating sleeve
Il
I
Il
I
Il
n x e I o
Or as alternative
- 40 max. - 10 max. o 40 max. -
N
= — =" 4.\ e L S b e GG———-—- 4+

IEC

NOTE 2 Every cross-section shape within 10 mm x 10 mm is allowed.

Terminations

a) The length | of the terminations may be adapted for a lead taping type of packaging.

b) The termination shall go through a 1,5 mm hole and have a rated minimum cross-sectional area of 0,150 mm?2.
c) The cross-sectional shape of the termination is optional.

Rated current 2 Rated Maximum Maximum sustained
voltage voltage drop power dissipation

\ mV mwP

50 mA 850 112
63 mA 750 124
80 mA 650 137
100 mA 600 158
125 mA 550 180
160 mA 500 210
200 mA 480 252
250 mA 440 289
315 mA 400 331
400 mA 370 389
500 mA 350 459
630 mA 250 320 529
800 mA 300 630
1A 280 735
1,25 A 280 919

1,6 A 250 1 050

2A 240 1260

2,5A 200 1313

3,15 A 180 1488

4 A 160 1680

5A 150 1969

6,3 A 130 2 000

8 A 100 2 000

10 A 85 2 000

a8 Intermediate values shall be chosen from the R 20 or R 40 series according to
I1SO 3.
b Measured after 1 h at 1,5 IN. o
Document:
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Sub-miniature fuse-links Standard sheet 3
Quick-acting Page 3
Low-breaking capacity
Marking

Sub-miniature fuse-links shall be marked with the following:
a) rated current

b) rated voltage

¢) manufacturer's name or trade mark

d) characteristic symbol F

Pre-arcing time/current characteristic

The pre-arcing time shall be within the following limits:

Rated current 2,11, 2,75 I 41, 10 1
max. min. max. min. max. max.

50 mA to 5 A inclusive 30 min 10 ms 3s 3 ms 300 ms 20 ms
6,3 A to 10 A inclusive 30 min 50 ms 10 s 5ms 400 ms 20 ms

Breaking capacity

Rated breaking capacity: 35 A or 10 /, whichever is greater, tested with a.c. and using the circuit given in Figure 3 for the
breaking capacity test.

Endurance test

100 cycles at rated current according to test method A of 9.4.2, followed by 1 h at 1,5 times the rated current.
Sub-miniature fuse-link contact test

The contact leads shall be evaluated in accordance with 8.3 for:

a) tensile

b) thrust

c) bending (applicable only if the length of the terminations is over 5 mm)

Sub-miniature fuse-link temperature-rise test

The initial current according to 9.7 shall be 1,5 /.

The maximum operating ambient temperature is +85 °C. When the sub-miniature fuse-link is operating under these conditions
the current load should be reduced to 0,9 /.
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Sub-miniature fuse-links Standard sheet 4
Time-lag Page 1
Low-breaking capacity
Dimensions in millimetres
10 max.
: C.5 min. A
o H 2.05x0.1
£ | ﬂ|
e o
4,340 3
\J _ kd
IEC
Or as alternative
10 max.
—] 0.5 min,
o i
£ 5.0B40.1 D
= I 1 ‘ by ‘
R |
A T T X
4, 53205/
2 max,
| | | [
-
. il
a4
IEC
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Sub-miniature fuse-links Standard sheet 4
Time-lag Page 2
Low-breaking capacity

Dimensions in millimetres
Or as alternative

40 max. —— 10 max. - 40 max.

|
)

N
N
N
N

¢—1- 0 max.

=
= T~

!
1

NOTE - Optional insulating sleeve

|
|
it
y. nxe | o

Or as alternative
40 max. 10 max. 40 max.

- IEC
NOTE Every cross-section shape within 10 mm x 10 mm is allowed.

Terminations

a) The length | of the terminations may be adapted for a lead taping type of packaging.

b) The termination shall go through a 1,5 mm hole and have a rated minimum cross-sectional area of 0,150 mm?.

c) The cross-sectional shape of the termination is optional.

Rated current @ Rated Maximum Maximum sustained
voltage voltage drop power dissipation

v mV mwb

40 mA 250 600 150

50 mA 550 155

63 mA 480 160

80 mA 400 165
100 mA 350 170
125 mA 300 180
160 mA 280 190
200 mA 260 200
250 mA 240 220
315 mA 220 250
400 mA 200 280
500 mA 190 310
630 mA 180 360
800 mA 160 430
1A 140 500
1,25 A 130 600
1,6 A 120 730
2A 100 870
25A 100 1 000
3,15 A 100 1200

4 A 100 1400
5A 100 1 500
6,3 A 100 1650
8 A 80 1 800
10 A 75 2 000

a8 Intermediate values shall be chosen from the R 20 or R 40 series according to
ISO 3.
b Measured after 1 hat 1,5 1.
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Sub-miniature fuse-links Standard sheet 4
Time-lag Page 3
Low-breaking capacity
Marking
Sub-miniature fuse-links shall be marked with the following:
a) rated current
b) rated voltage
¢) manufacturer's name or trade mark
d) characteristic symbol T
Pre-arcing time/current characteristic
The pre-arcing time shall be within the following limits:
Rated current 2,11 2,75 I 41 10 I
max. min. max. min. max. min. max.
40 mA to 6,3 A inclusive 2 min 400 ms 10 s 150 ms 3s 20 ms 150 ms
Above 6,3 Ato 10 A 5 min 1s 20s 150 ms 3s 20 ms 150 ms

Test at a temperature of 70 + 2 °C
A current of 1,0 / shall be passed through the sub-miniature fuse-links for 1 h and they shall not operate.
Breaking capacity

Rated breaking capacity: 35 A or 10 /, whichever is greater, tested with a.c. and using the circuit given in Figure 3 for the
breaking capacity test.

Endurance test

100 cycles at rated current according to test method A of 9.4.2, followed by 1 h at 1,5 times the rated current.
Sub-miniature fuse-link contact test

The contact leads shall be evaluated in accordance with 8.3 for:

a) tensile

b) thrust

c) bending (applicable only if the length of the terminations is over 5 mm)

Sub-miniature fuse-link temperature-rise test

The initial current according to 9.7 shall be 1,5 /.

The maximum operating ambient temperature is +85 °C. When the sub-miniature fuse-link is operating under these conditions
the current load should be reduced to 0,9 /.
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Annex A
(normative)

Sub-miniature fuse-links according to standard sheet 3 and 4
with optional DC ratings

A.1 General

This annex supplements the requirements of this standard and is to be applied to already
tested and approved sub-miniature fuse-links.

This annex relates to requirements applicable to sub-miniature fuse-links adapted to printed
circuits and used for the protection of electric appliances, electronic equipment and
component parts thereof, normally intended to be used indoors.

The object of this annex is to define additional test methods for sub-miniature fuse-links
according to standard sheet 3 and 4 with optional DC ratings.

A.2 General notes on tests

In addition to the requirements of Clause 7 of IEC 60127-1:2006, the following criteria shall be
observed.

A.21 Type tests

Replacement of 7.2.1:
15 additional samples chosen at random are required.

The schedule for testing sub-miniature fuse-links with DC ratings shall be according to
Table A.1.

The requirements of 7.2.3 of IEC 60127-1:2006 are not applicable.
No failure is allowed in any of the additional tests specified in this annex.

Table A.1 — Testing schedule

Fuse-link number
clause Pescription ocz | Dpcs | bcs | poid | Dpois
DC3 DC6 DC9 DC12 DC15

A.4.1 Rated breaking capacity X
A.4.1 5 times the rated current Sy X
A.4.1 10 times the rated current 10 1y X
A.41 50 times the rated current 50 Iy X
A.4.1 250 times the rated current 250 /
A.41 Insulation resistance X X X X X
NOTE Applicable only when the defined rated breaking capacity is not exceeded.
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A.2.2 Test bases for tests

Sub-miniature fuse-links shall be tested in a test board as shown in Figure 1. The test board
shall then be mounted on the test base of Figure 2.

A.3 Marking
Clause 6 of IEC 60127-1:2006 applies except as follows.

6.3

Addition after first paragraph:

Furthermore the DC rated breaking capacity in amperes (A) or in kilo amperes (kA) as well as
the DC rated voltage (VDC) shall be marked on the package label.

A.4 Electrical requirements

A.41 Breaking capacity

Replacement of 9.3.1:

Fuse-links shall operate satisfactorily without endangering the surroundings when breaking
prospective currents between the conventional non-fusing current and rated breaking capacity.

The recovery voltage shall be between 1,02 and 1,05 times the rated voltage of the fuse-links
(the upper tolerance may be exceeded with the manufacturer's consent) and shall be
maintained for 30 s after the fuse has operated.

Typical test circuits for DC are given in Figure A.1. The cross-sectional area of copper wire
shall be approximately 6 mm2.

For tests at lower prospective currents (5 7y, 10 Iy, 50 Iy, 250 Iy), the inductance of the
circuit shall remain constant and the current shall be adjusted by changing the resistance only.

In the case of fuse-links in which any component is organic (such as with a moulded body),
the recovery voltage shall be maintained for 5 min after the fuse has operated.

In principle, the DC rated voltage, rated breaking capacity and associated time constant,
respectively, shall be specified by the manufacturer.

Unless otherwise stated by the manufacturer, the time constant of the test circuit shall be
chosen from Table A.2.

Table A.2 — Time constant

Test current Time constant

up to 100 A <1 ms
above 100 A up to 500 A 1msto 1,7 ms
above 500 Aup to 1500 A 2 ms to 2,5 ms
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Compliance is checked by

a) Rated breaking capacity, but not be less than 35 A, 10In or as specified by the
manufacturer, whichever is greater.

b) Prospective currents of approximately 5, 10, 50 and 250 times the rated current, but not
exceeding the rated breaking capacity.

After the above test, the insulation resistance between the fuse-link terminations shall be
measured with a DC voltage equal to twice the rated voltage of the fuse-link, but not less than
250 V. The resistance shall be not less than 0,1 MQ.

IEC
Figure A.1a) — Typical test circuit for breaking capacity tests for fuse-links
with breaking capacity greater than 100 A
= Y
S — A C
—_— R —C O
o D b F !
—
| S |
IEC
Figure A.1b) — Typical test circuit for breaking capacity tests for fuse-links
with breaking capacity less than or equal to 100 A
Components
A removable link used for calibration S source of supply, impedance less than 10 % of the total
impedance of the circuit
C contactor that makes the circuit
D switch to disconnect the source of supply L air-cored inductance
fuse-link under test R series resistor, adjusted to obtain correct prospective
current

Figure A 1 — Test circuits for breaking capacity tests

A.5.2 Criteria for satisfactory performance

In addition to the failure criteria described in 9.3.2 of IEC 60127-1:2006, the fuse-link shall
operate satisfactorily in all tests without any of the following phenomena:

— fusing together of the contacts;

— illegibility of marking after test;

— piercing of end caps (if applicable), visible to the naked eye;

— piercing of the external surfaces, visible to the naked eye;

— scorching or melting of organic substances on the external surfaces.
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The following phenomena are neglected:
— black spots or other marks on the fuse-link terminations;

— small deformations of the fuse-link;
— cracking of the fuse-link, unless it causes the fuse-link to fall apart during replacement.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COUPE-CIRCUIT MINIATURES -
Partie 3: Eléments de remplacement subminiatures

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de lI'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC a pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
de I'électricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie des Normes internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'l|EC"). Leur élaboration est confiée a des comités d'études, aux
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également aux
travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon des
conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

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

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

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I’objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

Cette version consolidée de la Norme IEC officielle et de son amendement a été
préparée pour la commodité de I'utilisateur.

L'IEC 60127-3 édition 3.1 contient la troisiéme édition (2015-01) [documents
32C/501/FDIS et 32C/506/RVD] et son amendement 1 (2020-07) [documents 32C/586/FDIS
et 32C/589/RVD].

Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par I'amendement 1. Les ajouts sont en vert, les suppressions
sont en rouge, barrées. Une version Finale avec toutes les modifications acceptées est
disponible dans cette publication.
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La Norme Internationale IEC 60127-3 a été établie par le sous-comité d'études 32C, Coupe-
circuit miniatures, du comité d’études 32 de I'l[EC: Fusibles.

La présente édition inclut les modifications techniques majeures suivantes par rapport a

I'édition précédente:

a) ajout d’'une forme rectangulaire de fusible comme solution alternative dans les feuilles de
normes 3 et 4;

b) ajout d’'une petite cartouche comme solution alternative dans les feuilles de normes 2, 3 et
4;

c) ajout de courants nominaux jusqu'a 10 A dans les feuilles de normes 2, 3 et 4;

d) ajout du paragraphe 6.5;

e) ajout du paragraphe 9.7;

f) les échantillons supplémentaires pour I'essai de sortie (E1 a E6) seront choisis par hasard
et non par ordre de chute de tension dans les Tableaux 1, 2, 3, et 4.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

La présente Norme internationale doit étre utilisée conjointement avec I'lEC 60127-1:2006,
Eléments de remplacement Miniatures, Partie 1: Définitions pour les fusibles miniatures et
prescriptions générales pour éléments de remplacement miniatures et son Amendement 1
(2011).

Les articles de cette norme complétent, modifient ou remplacent les articles correspondants
de I'lEC 60127-1.

La ou il n'existe pas de clause ou de paragraphe correspondant dans la présente norme,
I'article ou le paragraphe de I'|EC 60127-1 s'applique sans modification dans la mesure du
raisonnable. Lorsque la présente norme spécifie «addition» ou «remplacementy, le texte
correspondant de I'l|EC 60127-1 doit étre adapté en conséquence.

Une liste de toutes les parties de I'lEC 60127, sous le titre général Fusibles miniatures, est
disponible sur le site web de I'lEC.

Le comité a décidé que le contenu de la publication de base et de son amendement ne sera
pas modifié avant la date de stabilit¢é indiquée sur le site web de I'lEC sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la publication sera

e reconduite,
e supprimée,
e remplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

Selon le souhait exprimé par les utilisateurs de fusibles miniatures, il convient d’avoir le
méme numéro de publication pour toutes les normes, recommandations et autres documents
relatifs aux fusibles miniatures afin de faciliter la consultation de fusibles dans d'autres
spécifications, par exemple, les spécifications du matériel

De plus, un seul numéro de publication avec une subdivision en plusieurs parties faciliterait la
mise en place de nouvelles normes, car les articles et paragraphes contenant des exigences
générales ne seront pas répéteés.

En conséquence, la nouvelle série de I'|EC 60127 est subdivisée comme suit:
IEC 60127, Coupe-circuit a fusibles miniatures (titre général)

IEC 60127-1, Eléments de remplacement miniatures — Partie 1: Définitions pour les fusibles
miniatures et prescriptions générales pour éléments de remplacement miniatures

IEC 60127-2, Eléments de remplacement miniatures — Partie 2: Cartouches

IEC 60127-3, Eléments de remplacement miniatures — Partie 3: Eléments de remplacement
subminiatures

IEC 60127-4, Eléments de remplacement miniatures — Partie 4: Eléments de remplacement
modulaires universels (UMF) — Types de montage en surface et montage par trous

IEC 60127-5, Eléments de remplacement miniatures — Partie 5: Directives pour I'évaluation de
la qualité des éléments de remplacement miniatures

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

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

IEC 60127-8, (Free for further documents)
IEC 60127-9, (Free for further documents)

IEC 60127-10, Eléments de remplacement miniatures — Partie 10: Guide d’utilisation pour
coupe-circuit miniatures

La présente partie de I'l[EC 60127 couvre les exigences supplémentaires, I'équipement
d'essai, et les feuilles de norme.

Le Systéme international d'unités (abrégé en Sl), est utilisé dans la présente norme.
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COUPE-CIRCUIT MINIATURES -

Partie 3: Eléments de remplacement subminiatures

1 Domaine d'application

La présente partie de I'IEC 60127 est applicable a tous les éléments de remplacement
subminiatures adaptés aux circuits imprimés et utilisés pour la protection d’appareils
électriques, de matériels électroniques et de leurs éléments constitutifs, normalement
destinés a étre utilisés a 'intérieur de batiments.

Elle n'est pas applicable aux éléments de remplacement subminiatures pour les appareils
destinés a étre utilisés dans des conditions particulieres, telles que les atmosphéres
corrosives ou explosives.

La présente norme s'applique en plus des exigences de I'lEC60127-1.

L'objet de la présente norme est de définir des méthodes d’essai particuliéres et
supplémentaires applicables aux éléments de remplacement subminiatures, celles-ci venant
s’ajouter aux exigences de I'lEC60127-1.

2 Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels amendements).

IEC 60068-2-21, Essais d'environnement — Partie 2-21: Essais — Essai U: Robustesse des
sorties et des dispositifs de montage incorporés

IEC 60127-1:2006, Coupe-circuit miniatures — Partie 1: Définitions pour coupe-circuit
miniatures et prescriptions générales pour éléments de remplacement miniatures
Amendement 1:2011

IEC 60695-11-5, Essais relatifs aux risques du feu — Partie 11-5: Flammes d'essai — Méthode
d'essai au braleur-aiguille — Appareillage, dispositif d'essai de vérification et lignes directrices

IEC 61249-2-7, Matériaux pour circuits imprimés et autres structures d'interconnexion — Partie
2-7: Matériaux de base renforcés, plaqués et non plaqués — Feuille stratifiée tissée de verre E
avec de la résine époxyde, d'inflammabilité définie (essai de combustion verticale), plaquée
cuivre

ISO 3, Nombres normaux — Séries de nombres normaux

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés a I'Article 3 de
I'IEC 60127-1:2006 s'appliquent.

Documents

Document Sharing Hub

Full document details: IEC 60127-3-2020


http://avadocuments2026.com/doc/iec-60127-3-2020
http://avadocuments2026.com/doc/iec-60127-3-2020

IEC 60127-3:2015+AMD1:2020 CSV -39 -
© IEC 2020

4 Exigences générales

L'Article 4 de I'lEC 60127-1:2006 s'applique.

5 Valeurs assignées

L'Article 5 de I'l|EC 60127-1:2006 s'applique.

6 Marquage
L'Article 6, de I'lEC 60127-1:2006 s’applique, excepté ce qui suit:
Addition:

6.4 Les éléments de remplacement subminiatures selon les feuilles de norme 3 et 4 peuvent
étre pourvus de marquages pour le courant assigné, la tension assignée et la caractéristique
temps/courant sur le dessus afin qu'ils soient visibles lorsque I'élément de remplacement est
monté.

Ajout du paragraphe:

6.5 Sile marquage n'est pas réalisable en raison de limitations d'espace, il convient que les
informations concernées apparaissent sur I'emballage le plus petit et dans la documentation
technique fournie par le fabricant.

7 Généralités sur les essais
L'Article 7, de I'lEC 60127-1:2006 s’applique, excepté ce qui suit:
Ajout:

7.2.1 Pour les essais individuels des courants assignés des fusibles selon les feuilles de
norme 1 et 2, le nombre d’éléments de remplacement subminiatures requis est de 66 dont 12
sont gardés en réserve. Le programme des essais est donné dans le Tableau 1.

Pour les essais individuels des courants assignés des fusibles selon les feuilles de norme 3
et 4, le nombre d’éléments de remplacement requis est de 51 dont 12 sont gardés en réserve.
Le programme des essais est donné dans le Tableau 2.

Pour le courant maximal assigné d’une série homogéne, le nombre d’éléments de
remplacement requis dans le cas d'éléments de remplacement conformes aux feuilles de
norme 1 et 2 est de 56 dont 22 sont gardés en réserve. Le programme des essais est donné
dans le Tableau 3. Le nombre d'éléments de remplacement requis dans le cas d'éléments de
remplacement conformes aux feuilles de norme 3 et 4 est de 51 dont 22 sont gardés en
réserve. Le programme des essais est donné dans le Tableau 4.

Pour le courant minimal assigné d'une série homogéne, le nombre d’éléments de
remplacement requis est de 38 dont 16 sont gardés en réserve. Le programme des essais est
donné dans le Tableau 5.

Outre les essais mentionnés en 7.2.1 de 'lEC 60127-1:2006, des éléments de remplacement
subminiatures doivent étre prélevés et doivent étre soumis a essai ou examinés
conformément au point e) ci-aprés:
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