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Foreword

The text of document 32C/493/FDIS, future edition 3 of IEC 60127-2, prepared by SC 32C "Miniature
fuses" of IEC/TC 32 "Fuses" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 60127-2:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-07-24
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-10-24
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60127-2:2003.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 60127-2:2014 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 61249-2-7:2002 NOTE Harmonized as EN 61249-2-7:2002 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu

Publication

IEC 60068-2-20

IEC 60068-2-21

IEC 60127-1
+A1

ISO 3

Year

2006

2006
2011

Title EN/HD Year

Environmental testing - EN 60068-2-20
Part 2-20: Tests - Test T: Test methods for

solderability and resistance to soldering

heat of devices with leads

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

Miniature fuses - EN 60127-1 2006
Part 1: Definitions for miniature fuses and +A1 2011
general requirements for miniature fuse-
links

Preferred numbers; Series of preferred - -
numbers


http://www.cenelec.eu/advsearch.html
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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 2: Cartridge fuse-links

1 Scope and object

This part of IEC 60127 relates to special requirements applicable to cartridge fuse-links for
miniature fuses with dimensions measuring 5 mm x 20 mm and 6,3 mm x 32 mm for the
protection of electric appliances, electronic equipment and component parts thereof, normally
intended for use indoors.

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

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 cartridge 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 Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21:2006, 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

ISO 3, Preferred numbers — Series of preferred numbers

3 Terms and definitions

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

4 General requirements

Clause 4 of IEC 60127-1:2006 applies.

5 Standard ratings

Clause 5 of IEC 60127-1:2006 applies.
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6 Marking

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

6.1 Addition:
e) A symbol denoting the rated breaking capacity. This symbol shall be placed between the
marking for the rated current and the marking for the rated voltage.
These symbols are
H denoting high breaking capacity,
L denoting low breaking capacity,
E denoting enhanced breaking capacity.
EXAMPLES of marking:

Lt e P [ s e ]2 s [o]v ]|
L el e s fo v
Lt e v [ s fe 2] s [o]v ]|

6.4 Add the following paragraph after the first paragraph:

The values for “d” and “s” shall be 0,8 mm + 0,2 mm.

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

For testing individual fuse ratings, the number of fuse-links required is 48, of which 12 are
kept as spares. The testing schedule is shown in Table 1.

For the maximum ampere rating of a homogeneous series, the number of fuse-links required
is 48, of which 22 are kept as spares. The testing schedule is shown in Table 2.

For the minimum ampere rating of a homogeneous series the number of fuse-links required
is 33, of which 16 are kept as spares. The testing schedule is shown in Table 3.
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Table 1 — Testing schedule for individual ampere ratings

Sub- Description Fuse-link no.
clause
1-17 |8 |[12]16(19]|22(23|28(31]|34(35|40|43 |46
6 |9 (10|14 |17 |20|24 25|29 (32|36 (37|41 |44 |47
1113 |15(18|21(26|27|30|33|38|39|42 (45|48
9442 Endurance test X
9.2.2 @ | Test at elevated temperature ° X
9.2.12 | Time/current 10 1 X
characteristics
41 X
2,75 I X
2,0 1 or 2,1 1) X
9.3 Breaking capacity test: X
Rated breaking capacity
5 times the rated current X
10 times the rated current X
50 times the rated current X
250 times the rated current X
8.3 Terminations (end cap test)
8.52 Soldered joints X X
6.22 Legibility and indelibility of marking

b

2  These subclauses are to be found in IEC 60127-1.

Applicable only when specified on the standard sheet.

Table 2 — Testing schedule for maximum ampere rating of a homogeneous series

Fuse-link numbers in decreasing value
of voltage drop

Sub- D ioti
clause escription 1-6| 7 | 10 [13-]18-| 28 | 31 | 34 | 37 | 40 | 43 | 46

8 11 | 17 | 27 | 29 | 32 | 35 | 38 | 41 | 44 | 47

9 12 30 | 33 (36 |39 | 42 | 45 | 48
942 Endurance test X
9.2.22 | Test at elevated temperature ° X
9.2.12 | Time/current 10 1 X

characteristics
41y X
2,75 I X
2,0 Iy or 2,1 Iy X

9.3 Rated breaking capacity X
8.3 Terminations (end cap test)
8.52 | Soldered joints X X
6.22 Legibility and indelibility of marking

2  These subclauses are to be found in IEC 60127-1.

b

Applicable only when specified on the standard sheet.
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Table 3 — Testing schedule for minimum ampere rating of a homogeneous series

Fuse-link numbers in decreasing
value of voltage drop
Sub- D ioti
clause escription 7 10 28 31
1-6 8 11 13-17 | 18-27 29 32
9 12 30 33
942 Endurance test X
9.2.1 2 [ Time/current characteristics 10 I X
2,0 [y or2,11 X
9.3 Rated breaking capacity X

2  These subclauses are to be found in IEC 60127-1.

Replacement:

7.3 Fuse-bases for tests

For tests that require a fuse-base for mounting the fuse-links, bases according to Figures 1, 2
or 3, shall be used as appropriate.

The contact resistance between each contact and a silvered brass piece having the same
nominal dimensions and shape as the fuse-link to be tested shall not exceed 3 mQ and is
measured under the following conditions:

a) in order to prevent the breakdown of thin insulating layers on the contacts, the e.m.f. of
the circuit shall not exceed 20 mV (d.c. or a.c. peak);

b) in order to prevent undue heating of the contacts, the current flowing shall not exceed 1 A.

Metal parts of the fuse-base, except the spring and connections, shall be made of brass.
Brass parts of the fuse-base and of the gauge for measuring contact resistance shall have a
copper content of between 58 % and 70 %. Contacts shall be silver-plated.

For fuse-links with rated currents up to and including 6,3 A, a fuse-base according to Figure 1
shall be used. The contact force shall be between 4 N and 6 N. The flexible lead and terminal
wires shall be of copper and shall have a cross-sectional area of 1 mm2; the length of each of
the terminal wires being approximately 500 mm.

For fuse-links with rated currents exceeding 6,3 A, a fuse-base according to Figure 2 shall be
used. The contact force shall be between 8 N and 12 N. The flexible lead and terminal wires
shall be of copper and shall have a cross-sectional area of 6 mm2; the length of each of the
terminal wires being approximately 500 mm.

For breaking capacity tests, a fuse-base according to Figure 3, with the same contact force
and conductor cross-sectional area as for the base in Figure 2, shall be used.
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Dimensions in millimetres with tolerance of 0,17 mm

Fuse-links a b
mm mm

5mm x 20 mm 20 48
6,3 mm x 32 mm 32 60

_@‘——' 10 | ése-link @D
O / )

\

17,5

12

Base of low heat conducting insulating material ZTerminal wire

h

o O+ = H—
— o

IEC

Figure 1 — Test fuse-base for 5 mm x 20 mm and 6,3 mm x 32 mm fuse-links —
Rated currents up to and including 6,3 A (see 7.3)
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Dimensions in millimetres with tolerances of 0,17 mm
Fuse-links a b
mm mm
5 mm x 20 mm 20 48
6,3 mm x 32 mm 32 60
Hole &1 5,5 /\
l N
N\ P
o) 8 +2] 2 A
I @
| 4 \</
12 b
a
7 o,
%74 sl .
”//i! .,/')/AY/I/’II
< 0 N
N N
- —— ] I
I |
| E
0 i [ | H
° f T ok
[ l T - - Ll )
| T T | |
IEC

Figure 2 — Test fuse-base for 5 mm x 20 mm and 6,3 mm x 32 mm fuse-links —
Rated currents exceeding 6,3 A (see 7.3)
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Dimensions in millimetres with tolerance of 0,17 mm

59

%
©

Figure 3 — Test fuse-base for breaking capacity tests (see 7.3)

Fuse-links a b
mm mm
5mm x 20 mm 20 67
6,3 mm x 32 mm 32 79
IEC
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8 Dimensions and construction
Clause 8 of IEC 60127-1:2006 applies except as follows:

8.2 Construction

Addition:

Where a “non-transparent” fuse-link is specified, a transparent case (body) may be used
provided that there is an opaque filler.

This standard is based on the assumption that the case (body) is made of glass, ceramic or
similar non-combustible material.

8.3 Terminations

Additon:
Fuse-links shall have at each end a metallic cap of cylindrical form.
The outer ends of the cylindrical caps shall be substantially flat and at right angles to the axis.

The end caps shall be firmly attached so that it is not possible to remove them without
damaging the fuse-link.

Compliance is checked by inspection and by the following test:

The samples are immersed in water for 24 h at a temperature of between 15 °C and 35 °C.
After removal from the water, and axial pull steadily increasing to 5 N is applied to each cap
for 1 min.

The caps shall remain firmly attached.

A suitable test apparatus for this purpose is given in Figure 4 and shall be used in cases of
dispute. By using this apparatus, the test can be performed without distorting the end caps.
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Dimensions in millimetres
_C ! — ;
| | . |
7
5
2 4 1 6 3

IEC

The device has 3 tubes (1, 2, 3) sliding within each other.
The outer tube (1) has an opening at its upper end and a fixture receiving one end of the test sample.

The intermediate tube (2) similarly has a recess at its upper end and a fixture receiving the other end of the test
sample.

The inner tube (3) is connected with tube (2) by means of a spring (4).

Moving downward tube (3) by pulling with knob (5) extends spring (4) and thus applies a steadily increasing axial
force to tube (2) and to the test specimen.

The varying length of fuse cap and total link will be compensated by the sliding tube (2). Its lower end (6) appears
within the observation window (7) and serves as a reference mark. The other mark (dashed line) together with the
indication “5 N” is printed on tube (3). Coincidence of both marks is attained by adequately moving down knob (5),
which can be screwed tight in this position.

Screw (8) ensures alignment of tubes (1) and (2).

The testing device is to be used and calibrated in the vertical position with the fuse under test at the top.

Figure 4 — Axial pull test apparatus

8.4 Alignment and configuration of terminations

Addition:
The end caps and the body of the fuse-link shall be in reasonable alignment.
Compliance is checked by means of the gauge shown in Figure 5.

The entire length of the fuse-link shall pass through the gauge by the fuse-link’s own weight.
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.

N

LLLLlL

ad

IEC
Tolerances of 0,01 mm.

Figure 5 — Alignment gauge (see 8.4)

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

9.3 Breaking capacity
9.3.1 Operating conditions
Addition:

AC shall be used for this test.

A typical test circuit for the rated high-breaking capacity test is given in Figure 6, and for the
rated low-breaking capacity test, a typical test circuit is given in Figure 7. A test base
according to Figure 3 shall be used.

The power factor of the test circuit at rated high-breaking capacity shall be between 0,7
and 0,8. For tests at lower prospective currents, the inductance in the circuit shall remain
constant and the current shall be adjusted by changing only the resistance.
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N
c /
o o
R4
I 1
| S| F
—
e
IEC
Figure 6 — Typical test circuit for breaking-capacity tests for
high-breaking capacity fuse-links (see 9.3)
l
N R — 0" o— c /f
l_1|
—_ F
—
—_

IEC

Key for Figures 6 and7

Removable link used for calibration

o >

Contactor that makes the circuit

Switch to disconnect the source of supply

Fuse-link under test

Source of supply, impedance less than 10 % of the total impedance of the circuit
Air-cored inductance of 0,30 mH + 3 %

Series resistor, adjusted to obtain correct prospective current

- - o B N s B w |

Parallel resistor of 40 Q + 10 % acting as a damping resistor

Figure 7 — Typical test circuit for breaking-capacity tests for
low- and enhanced-breaking capacity fuse-links (see 9.3)

9.3.2 Criteria for satisfactory performance
Addition:

— fusing together of the contacts;
— illegibility of marking after test;
— piercing of the external surfaces of the end caps, visible to the naked eye.

The following phenomena are neglected:

— black spots on the end caps;
— small deformation of the end caps;

— cracking of the fuse-link.

Addition:
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10 Standard sheets

Fuse-links 5 mm x 20 mm Standard
Quick-acting sheet 1
High- ki i
igh-breaking capacity Page 1
Dimensions in millimetres
— N
oo
+ ] 20 +0,5
N
2}
Q
5,1 0,6 5,1 20,6

Alignment: The dimensions of the gauge are as follows: h = 30 mm; d = 5,38 mm + 0,01 mm (see 8.4).

Construction: The fuse-link shall be non-transparent.

Marking

Rated current 2 Rated voltage Maximum Maximum sustained
voltage drop power dissipation
v mV w b
50 mA 10000
63 mA 8800
80 mA 7600
100 mA 7000 1,6
125 mA 5000
160 mA 4300
200 mA 3500
250 mA 2800
315 mA 2500
400 mA 2000
500 mA 250 1800 2,5
630 mA 1500
800 mA 1200
1A 1000
1,25 A 800
1,6 A 600
2 A 500
2,5A 400
3,15 A 350 4
4 A 300
5A 250
6,3 A 200
8 A 200
10 A 200
a8 Intermediate values shall be chosen from the R 20 series according to ISO 3.
b Measured after 1 h (for ratings above 6,3 A after 30 min) at 1,5 Iy-

Fuse-links shall be marked with the following:

a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;
d) characteristic symbol F;

e) breaking capacity symbol H.
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Fuse-links 5 mm x 20 mm Standard
Quick-acting sheet 1
High-breaking capacity Page 2
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,
Maximum Minimum Maximum Minimum Maximum Maximum
50 mAto 4 A 30 min 10 ms 2s 3 ms 300 ms 20 ms
Above 4 A to 6,3 A 30 min 10 ms 3s 3 ms 300 ms 20 ms
Above 6,3 Ato 10 A 30 min 40 ms 20s 10 ms 1s 30 ms

Breaking capacity
Rated breaking capacity: 1500 A, tested with a.c. and using the circuit given in Figure 6 for the high-breaking capacity test.
Endurance test

100 cycles at 1,2 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h (for ratings above 6,3 A 30 min) at
1,5 times the rated current according to 9.4 b) of IEC 60127-1.
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Fuse-links 5 mm x 20 mm Standard
Quick_—acting _ sheet 2

Low-breaking capacity Page 1

limited short-circuit current.

+0,1

05,2 -0,2

20 +0,5

This type of fuse-link is recommended for the protection of circuits in telecommunication equipment or similar circuits with

Dimensions in millimetres

5,1 +0,6 5,1+0,6

Construction: The fuse-link shall be transparent.

IEC

Alignment: The dimensions of the gauge are as follows: # = 30 mm; ¢ = 5,38 mm + 0,01 mm (see 8.4).

Rated current @ Rated voltage Maximum Maximum sustained
voltage drop power dissipation
\% mV w b
32 mA 10000
40 mA 8000
50 mA 7000
63 mA 5000
80 mA 4000
100 mA 3500
125 mA 2000
160 mA 2000
200 mA 1700
250 mA 1400
315 mA 250 1300 1.6
400 mA 1200
500 mA 1000
630 mA 650
800 mA 240
1A 200
1,25 A 200
1,6 A 190
2A 170
2,5A 170
3,15 A 150
4 A 130
5A 130 2,5
6,3 A 130
8 A 130
10 A 125 130 4
2 Intermediate values shall be chosen from the R 20 series according to ISO 3.
b Measured after 1 h (for ratings above 6,3 A after 30 min) at 1,5 Iy

Marking

a) rated current;
b) rated voltage;

d) characteristic symbol F;
e) breaking capacity symbol L.

Fuse-links shall be marked with the following:

c¢) manufacturer's name or trade mark;
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Fuse-links 5 mm x 20 mm Standard
Quick-acting sheet 2
Low-breaking capacity
Page 2
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,
Maximum Minimum Maximum Minimum Maximum Maximum
32 mA to 100 mA 30 min 10 ms 500 ms 3 ms 100 ms 20 ms
Above 100 mA to 6,3 A 30 min 50 ms 2s 10 ms 300 ms 20 ms
Above 6,3 Ato 10 A 30 min 50 ms 2s 10 ms 400 ms 40 ms

Breaking capacity

Rated breaking capacity: 35 A or 10 Iy whichever is greater, tested with a.c. and using the circuit given in Figure 7 for the low-
breaking capacity test.

For breaking capacity rated currents above 6,3 A shall be tested at 125 V.
Care should be taken that the prospective fault currents of the circuit are within these limits.
Endurance test

100 cycles at 1,2 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h (for ratings above 6,3 A 30 min) at
1,5 times the rated current according to 9.4 b) of IEC 60127-1.
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Fuse-links 5 mm x 20 mm Standard
Time-lag (surge proof) sheet 3

Low-breaking capacity

Page 1

This type of fuse-link is recommended for the protection of circuits in telecommunication equipment or similar circuits with
limited short-circuit current.

Dimensions in millimetres

+0,1

5,2 -0,2

20 +0,5

5,1 £0,6 5,1 0,6

IEC

Alignment: The dimensions of the gauge are as follows: # = 30 mm; d = 5,38 mm £+ 0,01 mm (see 8.4).

Construction: The fuse-link shall be transparent.

Rated current @ Rated voltage Maximum voltage Maximum
drop sustained power
dissipation
\ mV w b
32 mA 5000
40 mA 4000
50 mA 3500
63 mA 3000
80 mA 3000
100 mA 2500
125 mA 2000
160 mA 1900
200 mA 1500
250 mA 1300
315 mA 1100
400 mA 1000
250 900 1,6
500 mA 300
630 mA 250
800 mA 150
1A 150
1,25 A 150
1,6 A 150
2A 120
2,5A 100
3,15 A 100
4 A 100
5A

6.3 A 100
8 A 100

10 A 125 100 4

a8 Intermediate values shall be chosen from the R 20 series according to 1SO 3.
b Measured after 1 h (for ratings above 6,3 A after 30 min) at 1,5 Iy-

Marking

Fuse-links shall be marked with the following:
a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;

d) characteristic symbol T;

e) breaking capacity symbol L.
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Fuse-links 5 mm x 20 mm Standard
Time-lag (surge-proof) sheet 3

Low-breaking capacity Page 2

Pre-arcing time/current characteristic

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

Rated current 2,11, 2,751 41, 10 1,
Maximum Minimum Maximum Minimum Maximum Minimum Maximum
32 mA to 100 mA 2 min 200 ms 10s 40 ms 3s 10 ms 300 ms
tAb%eAmO mA 2 min 600 ms 10s 150 ms 3s 20 ms 300 ms
o

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

Rated breaking capacity: 35 A or 10 I, whichever is greater, tested with a.c. and using the circuit given in Figure 7 for the low-
breaking capacity test.

For breaking capacity rated currents above 6,3 A shall be tested at 125 V.
Care should be taken that the prospective fault currents of the circuit are within these limits.

Endurance test

100 cycles at 1,2 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h (for ratings above 6,3 A 30 min) at
1,5 times the rated current according to 9.4 b) of IEC 60127-1.




—24 —

BS EN 60127-2:2014
IEC 60127-2:2014 © IEC 2014

Fuse-links 6,3 mm x 32 mm
Quick-acting
Low-breaking capacity

Standard
Sheet 4

Page 1

This type of fuse-link is recommended for the protection of circuits in telecommunication equipment or similar circuits with
limited short-circuit current.

NOTE This sheet is issued on the basis of actual needs in several countries. Modifications may be necessary for future use in

more countries.

31,8 0,8

6,35 0,1

o
I
I+
o
k)

6,2 0,6

IEC

Alignment: The dimensions of the gauge are: # = 38 mm; d = 6,65 mm + 0,01 mm (see 8.4).

Construction: The fuse-link shall be transparent.

* Measured after 1 h at 1,15 Iy.

Dimensions in millimetres

Rated current Rated voltage Maximum Maximum
voltage drop sustained power
dissipation
v mv w*
50 mA \ 10 000
63 mA 8 000
80 mA 7 000
100 mA 6 000
125 mA 5500
160 mA 5000
200 mA 4 000 16
250 mA 3500 ’
315 mA 3000
400 mA 2 500
500 mA 2000
630 mA 1800
800 mA 1 500
1A 500
1,25 A 400
1,6 A j 400 25
2A 250 300
2,5A 150 250
3,15 A 150 250
4 A 150 250
5A 60 200
6,3 A 60 200 4
8 A 60 200
10 A 60 200

Marking

Fuse-links shall be marked with:

a)
b)
c)
d)
e)

rated current;
rated voltage;

manufacturer’s name or trade mark;

characteristic symbol F;

breaking capacity symbol L.

Pre-arcing time/current characteristic
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Fuse-links 6,3 mm x 32 mm Standard
Quick-acting Sheet 4
Low-breaki it
ow-breaking capacity Page 2
The pre-arcing time shall be within the following limits:
Rated current 21y 2,75 I 41, 10 1
Maximum | Minimum Maximum | Minimum Maximum | Maximum
50 mA to 100 mA 20's 2 ms 200 ms 1 ms 30 ms 5 ms
inclusive
Above 100 mA to 10 A 20 s 20 ms 1500 ms 8 ms 400 ms 80 ms

Breaking capacity

Rated breaking capacity: 35 A or 10 /, whichever is greater, tested with a.c. and using the circuit given in
Figure 7, for the low-breaking capacity test.

Endurance test

100 cycles at 1,05 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h 1,15 times the
rated current according to 9.4 b) of IEC 60127-1.
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Fuse-links 5 mm x 20 mm Standard
Time-lag (surge-proof) sheet 5
High-breaking capacity Page 1
Dimensions in millimetres
— N
oo
*l 20 £0,5
N
w
Q
5,1 £0,6 5,1 +0,6
IEC

Alignment: The dimensions of the gauge are as follows: # = 30 mm; d = 5,38 mm £+ 0,01 mm (see 8.4).

Construction: The fuse-link shall be non-transparent.

Rated current 2 Rated voltage Maximum Maximum
voltage drop sustained
power dissipation
% mV w b
100 mA 2 800
125 mA 2 600
160 mA 2 400
200 mA 2100
250 mA 1 500 16
315 mA 1100 ’
400 mA 1000
500 mA 850
630 mA 650
800 mA 500
1A 250 350
1,25 A 300
1,6 A 200 2,5
2A 190
25A 180
3,15 A 140
4 A 100
5A 100 4
6,3 A 100
8 A 100
10 A 100
a8 Intermediate values shall be chosen from the R 20 series according to 1ISO 3.
b Measured after 1 h (for ratings above 6,3 A after 30 min) at 1,5 Iy-

Marking

Fuse-links shall be marked with the following:

a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;
d) characteristic symbol T;

e) breaking capacity symbol H.

Fuse-links 5 mm x 20 mm
Time-lag (surge-proof)
High-breaking capacity

Standard
sheet 5

Page 2

Pre-arcing time/current characteristic

The pre-arcing time shall be within the following limits:
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Rated current 2,11 2,75 I 41, 10 1,
Maximum [ Minimum [ Maximum | Minimum | Maximum | Minimum | Maximum
100 mA to 800 mA 30 min 250 ms 80 s 50 ms 5s 5 ms 150 ms
Above 800 mA to 3,15 A 30 min 750 ms 80 s 95 ms 5s 10 ms 150 ms
Above 3,15 Ato 10 A 30 min 750 ms 80 s 150 ms 5s 10 ms 150 ms

Test at a temperature of (70 + 2) °C

Breaking capacity

capacity test.

Endurance test

A current of 1,1 [ shall be passed through the fuse-links for 1 h and they shall not operate.

Rated breaking capacity: 1500 A, tested with a.c. and using the circuit given in Figure 6 for the high-breaking

100 cycles at 1,2 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h (for ratings above
6,3 A 30 min) at 1,5 times the rated current according to 9.4 b) of IEC 60127-1.
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Fuse-links 5 mm x 20 mm Standard
Time-lag (surge proof) sheet 6

Enhanced breaking capacity

Page 1

This type of fuse-link is recommended for the protection of circuits in equipment such as television sets having a
prospective short-circuit current above 35 A, but not exceeding 150 A.

Dimensions in millimetres

+0,1

5,2 -0,2

20 +0,5

5,1 £0,6 5,1 0,6

IEC

Alignment: The dimensions of the gauge are as follows: # = 30 mm; d = 5,38 mm £ 0,01 mm (see 8.4).

Construction: The fuse-link may be transparent or non-transparent.

Rated current 2 Rated voltage Maximum Maximum
voltage drop sustained
power
dissipation
Y mvV w b
32 mA 5000
40 mA 4 000
50 mA 3 500
63 mA 3 000
80 mA 3 000
100 mA 2 500
125 mA 2 000
160 mA 1900
200 mA 1 500
250 mA 1300
315 mA 1100
400 mA 1 000 16
500 mA 250 900 ’
630 mA 300
800 mA 250
1A 150
1,25 A 150
1,6 A 150
2A 150
25A 120
3,15 A 100
4 A 100
5A 100
6,3 A 100
8 A 100 4
10 A 100
2 Intermediate values shall be chosen from the R 20 series according to
ISO 3.
b Measured after 1 h (for ratings above 6,3 A after 30 min) at 1,5 Iy-

Marking

Fuse-links shall be marked with the following:
a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;

d) characteristic symbol T;

e) breaking capacity symbol E.
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Fuse-links 5 mm x 20 mm Standard
Time-lag (surge-proof) sheet 6
Enhanced breaking capacity Page 2
Pre-arcing time/current characteristic
The pre-arcing time shall be within the following limits:
Rated current 2,11y 2,75 Iy 4 Iy 10 Iy
Maximum| Minimum |Maximum | Minimum [ Maximum [ Minimum [ Maximum
32 mA to 100 mA 2 min 200 ms 10s 40 ms 3s 10 ms 300 ms
Above 100 mA to 10 A 2 min 600 ms 10s 150 ms 3s 20 ms 300 ms

Test at a temperature of (70 £ 2) °C

Breaking capacity

capacity test.

Endurance test

A current of 1,1 7 shall be passed through the fuse-links for 1 h and they shall not operate.

Rated breaking capacity: 150 A, tested with a.c. and using the circuit given in Figure 7 for the enhanced-breaking

100 cycles at 1,2 times the rated current according to 9.4 a) of IEC 60127-1, followed by 1 h (for ratings above
6,3 A 30 min) at 1,5 times the rated current according to 9.4 b) of IEC 60127-1.
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Fuse-links 6,3 mm x 32 mm Standard sheet 7
Quick-acting
Enhanced-breaking capacity Page 1

Dimensions in millimetres

31,8 +0,8
T
o N A
A
8
6,2 +0,6 6,2 +0,6
IEC
Alignment: The dimensions of the gauge are: # = 38mm; d = 6,65 mm = 0,01 mm.
Construction: The fuse-link shall be transparent.
Rated current Rated voltage Maximum Maximum sustained
voltage drop power dissipation
V mV w
32 mA 17 000 1,6
40 mA 13 500 1,6
50 mA 11 000 1,6
63 mA 9 000 1,6
80 mA 7 000 1,6
100 mA 5500 1,6
125 mA 4 000 1,6
160 mA 3 200 1,6
200 mA 2 500 1,6
250 mA 2 000 1,6
315 mA 1600 1,6
400 mA 1 300 1,6
500 mA 1100 1,6
630 mA 250 600 1,6
800 mA 500 1,6
1A 450 1,6
1,25 A 400 1,6
1,6 A 350 1,6
2A 300 2,5
25A 300 2,5
3,15 A 250 2,5
4 A 250 4,0
5A 250 4,0
6,3 A 200 4,0
8 A 180 4,0
10 A 150 4,0

Marking

Fuse-links shall be marked with the following:
a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;

d) characteristic symbol F;

e) breaking capacity symbol E.

Pre-arcing time/current characteristic

The pre-arcing time shall be within the following limits:
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Fuse-links 6,3 mm x 32 mm Standard sheet 7
Quick-acting
Enhanced-breaking capacity Page 2
Rated current 2,11, 2,75 I 41 10 1,
32 mA to 500 mA <1800 s <600 ms <200 ms <20 ms
630 mA to 6,3 A <1800 s <1s <300 ms <30 ms
8Ato10 A <1800 s <2s <500 ms <40 ms

Breaking capacity

Rated breaking capacity: 200 A, power factor: 0,95 ... 1,00; tested with a.c. and using the circuit given in Figure
7, for the enhanced-breaking capacity test.

Endurance test
Iy s 6.3 A: 100 cycles at 1,2 I, followed by 1 h at 1,5 I; after the test the power dissipation shall be measured.

I >6,3 A: 100 cycles at 1,2 I, followed by 30 min at 1,5 [;; after the test the power dissipation shall be
measured.
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Fuse-links 6,3 mm x 32 mm Standard sheet 8
Time-lag
Enhanced-breaking capacity Page 1

Dimensions in millimetres

31,8 +0,8
T
o N A
A
8
6,2 +0,6 6,2 +0,6
IEC
Alignment: The dimensions of the gauge are: # = 38mm; d = 6,65 mm + 0,01 mm.
Construction: The fuse-link shall be transparent.
Rated current Rated voltage Maximum Maximum sustained
voltage drop power dissipation
\ mV W
100 mA 3 000 1,6
125 mA 2 600 1,6
160 mA 2 300 1,6
200 mA 2 000 1,6
250 mA 1700 1,6
315 mA 1400 1,6
400 mA 1200 1,6
500 mA 1000 1,6
630 mA 800 1,6
800 mA 600 1,6
1A 250 500 1,6
1,25 A 400 1,6
1,6 A 350 1,6
2A 300 2,5
2,5A 300 2,5
3,15 A 250 2,5
4 A 250 4,0
5A 250 4,0
6,3 A 200 4,0
8 A 180 4,0
10 A 150 4,0

Marking

Fuse-links shall be marked with the following:
a) rated current;

b) rated voltage;

c) manufacturer's name or trade mark;

d) characteristic symbol T;

e) breaking capacity symbol E.

Pre-arcing time/current characteristic

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




BS EN 60127-2:2014

IEC 60127-2:2014 © IEC 2014

— 33 -

Fuse-links 6,3 mm x 32 mm

Standard sheet 8

Time-lag
Enhanced-breaking capacity Page 2
Rated current 2,11 2,75 I 41, 10 7,
100 mA to 6,3 A <120 s <20s 100 msto 3 s 30 ms to 300 ms
8Ato10 A <600 s <30s 150 msto5s 50 ms to 300 ms

Test at a temperature of 70 £ 2°C

A current of 1,1 [ shall be passed through the fuse links for 1 h and they shall not operate.

Breaking capacity

Rated breaking capacity: 200 A, power factor: 0,95 ... 1,00; tested with a.c. and using the circuit given in Figure
7, for the enhanced-breaking capacity test.

Endurance test

Iy 6.3 A: 100 cycles at 1,2 Iy, followed by 1 h at 1,5 /; after the test the power dissipation shall be measured.

I, >6,3 A: 100 cycles at 1,2 [, followed by 30 min at 1,5 I; after the test the power dissipation shall be

measured.
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Fuse-links 6,3 mm x 32 mm
Quick-acting
High-breaking capacity

Standard sheet 9
Page 1

Dimensions in millimetres
31,8 £0,8

6,35 +0,1

o
IN
I+
(=)
=)

6,2 0,6

IEC

Alignment: The dimensions of the gauge are: # = 38mm; d = 6,65 mm = 0,01 mm.

Construction: The fuse-link shall be non-transparent.

Rated current Rated voltage Maximum Maximum sustained
voltage drop power dissipation
\ mV W
100 mA 5500 1,6
125 mA 4 500 1,6
160 mA 3500 1,6
200 mA 2 800 1,6
250 mA 2200 1,6
315 mA 1 800 1,6
400 mA 1500 1,6
500 mA 1400 2,5
630 mA 1300 2,5
800 mA 600 2,5
1A 500 500 2,5
1,25 A 500 2,5
1,6 A 500 2,5
2A 450 2,5
25A 400 4,0
3,15 A 350 4,0
4 A 300 4,0
5A 250 4,0
6,3 A 250 4,0
8 A 200 4,0
10 A 150 4,0
Marking
Fuse-links shall be marked with the following:
a) rated current;
b) rated voltage;
c) manufacturer's name or trade mark;
d) characteristic symbol F;
e) breaking capacity symbol H.
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,
100 mA to 6,3 A <1800 s <2s <600 ms <30 ms
8Ato10A <1800 s <3s <800 ms <40 ms
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Fuse-links 6,3 mm x 32 mm
Quick-acting
High-breaking capacity

Standard sheet 9
Page 2

Breaking capacity

Rated breaking capacity: 1500 A; tested with a.c. and using the circuit given in Figure 6, for the high-breaking

capacity test.

Endurance test

Iy s 6.3 A: 100 cycles at 1,2 Iy, followed by 1 h at 1,5 I,; after the test the power dissipation shall be measured.

Iy >6,3 A: 100 cycles at 1,2 I, followed by 30 min at 1,5 /; after the test the power dissipation shall be

measured.
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Fuse-links 6,3 mm x 32 mm Standard sheet 10
Time-lag
High-breaking capacity Page 1

Dimensions in millimetres

31,8 0,8
T
3 N A
8
6,2 0,6 6,2 0,6
IEC
Alignment: The dimensions of the gauge are: # = 38mm; d = 6,65 mm + 0,01 mm.
Construction: The fuse-link shall be non-transparent.
Rated current Rated voltage Maximum Maximum sustained
voltage drop power dissipation
\ Mv W
100 mA 500 4000 1,6
125 mA 3500 1,6
160 mA 3000 1,6
200 mA 2500 1,6
250 mA 2000 1,6
315 mA 1800 1,6
400 mA 1100 1,6
500 mA 900 1,6
630 mA 800 1,6
800 mA 700 1,6
1A 600 1,6
1,25 A 450 2,5
1,6 A 400 2,5
2A 350 2,5
25A 300 4,0
3,15 A 300 4,0
4 A 250 4,0
5A 250 4,0
6,3 A 200 4,0
8 A 180 4,0
10 A 150 4,0
Marking
Fuse-links shall be marked with the following:
a) rated current;
b) rated voltage;
c) manufacturer's name or trade mark;
d) characteristic symbol T;
e) breaking capacity symbol H.
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,
100 mA to 315 mA <1800 s <20s 100 msto2s 10 ms to 300 ms

400 mA to 10 A <1800 s <80s 150 ms to 3 s 20 ms to 300 ms
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Fuse-links 6,3 mm x 32 mm
Time-lag
High-breaking capacity

Standard sheet 10
Page 2

Test at a temperature of 70 + 2°C

A current of 1,1 /; shall be passed through the fuse links for 1 h and they shall not operate.

Breaking capacity

Rated breaking capacity: 1500 A; tested with a.c. and using the circuit given in Figure 6, for the high-breaking

capacity test.

Endurance test

Iy 6.3 A: 100 cycles at 1,2 Iy, followed by 1 h at 1,5 ,; after the test the power dissipation shall be measured.

I, >6,3 A: 100 cycles at 1,2 [, followed by 30 min at 1,5 /; after the test the power dissipation shall be

measured.
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Annex A
(normative)

Miniature fuse-links with wire terminations

A.1 General

The automatic assembly of electrical and electronic circuits on printed boards has led to a
requirement for miniature cartridge fuse-links which have the performance level of existing
5 mm x 20 mm types and are of a form suitable for automatic insertion into printed boards.

This annex supplements the requirements of this standard and is to be applied to already
tested and approved 5 mm x 20 mm fuse-links which are available without wire terminations.

A.2 Scope

This annex relates to special requirements applicable to 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 following details of the terminations are not specified: the method of fixing, the orientation,
the geometry of the cross section and the length.

The object of this annex is to define additional test methods for miniature fuse-links with wire
terminations.

A.3 General notes on tests

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

A.31 Type tests

The number of miniature fuse-links required is 21.
The requirements of 7.2.2 of IEC 60127-1:2006 are not applicable.
No failure is allowed in any of the additional tests specified in this annex.

A.3.2 Testing schedule

The schedule for testing miniature fuse-links with wire terminations shall be according to
Table A.1.
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Table A.1 — Testing schedule

Fuse-link number
Subclause Description 1 4 7 to 12 13 16 19
2 5 14 17 20
3 6 15 18 21
A.4.1 Dimensions X X X X X X
A.5.1 Voltage drop X X
A.5.2 2,1 Iy X
A.5.3 Rated breaking capacity X
A.4.2 Mechanical tests on terminations X
A.4.3 Solderability X
A.4.4 Resistance to soldering heat X
A.5.4 Fuse-link temperature X
A.5.1 Voltage drop X X
NOTE Fuse-links numbered 7 to 12 and 16 to 18 are tested before soldering to the test board for the
measurement of voltage drop. Fuse-links 13 to 15 are not soldered to the test board.

A.3.3 Test bases for tests

Miniature fuse-links with wire terminations shall be tested in a test board as shown in
Figure A.1. The fuse-link under test shall be soldered to the test board, using the minimum
amount of heat to produce a satisfactory soldered joint, and excess wire shall be removed.
The test board shall then be mounted on the test base of Figure A.2.

Not to scale Dimensions in millimetres
4,2 20
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5 90
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IEC
Key

O copper layer: 0,035 mm for rated current up to and including 6,3 A;
0,070 mm for rated current above 6,3 A.
Hot tin dipping is optional.

connection for voltage drop measurement

diameter of 1 mm for rated current up to and including 6,3 A;
diameter of 1,5 mm for rated current above 6,3 A.
A mechanical device may be used as long as it is demonstrated that the results are the same.

Figure A.1 — Test board

Not to scale Dimensions in millimetres
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A base of low heat conducting material, thickness 10 mm
B brass electrodes 10 mm x 10 mm
C fuse-link soldered in place
D fixing screws
E contact screws holding solder terminal
F test board (see Figure A.1)
G space between end-caps of fuse-link and test board: 0,25 mm minimum
H top view of test base with 10 mm x 10 mm brass electrodes

10 mm maximum above test board

The terminations of the fuse-link may be bent as required to fit the test board.

Figure A.2 — Test base

The test board shall be made of epoxide woven glass fabric copper-clad laminated sheet as
defined in IEC 60249-2-5.

The nominal sheet thickness including the metal foil shall be 1,6 mm.

The nominal thickness of the copper layer shall be 0,035 mm for fuse-links rated up to and
including 6,3 A and 0,070 mm for fuse-links above 6,3 A.

Metal parts of the test base shall be made of brass with copper content between 58 % and
70 %. Contact parts shall be silver-plated.
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A.4 Dimensions and construction

In addition to the requirements of Clause 8 of IEC 60127-1:2006, the following criteria are to
be observed.

A.4.1 Dimensions

The dimensions of the miniature fuse-link shall comply with Figure A.3. Compliance is
checked by measurement.

Not to scale Dimensions in millimetres

N
N
3
o))
x
6 max

I [ IEC

Terminations

a) The length of the terminations is not specified.
b) The cross-sectional shape of the wire termination is optional.
c) The termination shall go through a hole of:
— 1 mm diameter for rated currents up to and including 6,3 A;
— 1,5 mm diameter for rated currents above 6,3 A.
d) The orientation of the terminations is not specified (alternative shown above).

e) The method of fixing the terminations is not specified.

Figure A.3 — Dimensions of fuse-link with wire terminations

A.4.2 Mechanical tests on terminations

Terminations shall withstand the mechanical forces likely to be encountered during normal
use. Compliance is checked by the following tests which are to be performed in accordance
with IEC 60068-2-21.

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

With the miniature fuse-link held in a fixed position, each terminal in turn is subjected to the
forces laid down in items a) and b). Test sample groups shall be equally divided between the
following termination tests.

a) Test Uaq: tensile

With the termination in its normal position and the fuse-link held by its body, a force of
(10 £ 1) N is applied in the direction of axis and acting in a direction away from the body of
the component. The force shall be applied progressively (without any shock) and then
maintained for a period of (10 £ 1) s.

b) Test Ub: bending (applicable to pliable terminations only)
For the bending test according to IEC 60068-2-21, the force applied shall be:
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—  (5+£0,5) N for wire diameters of 0,5 mm to 0,8 mm;
— (10 £0,5) N for wire diameters of above 0,8 mm to 1,25 mm;

and the number of bends shall be two. The bending can be done according to Method 1
(two bends in opposite directions) or Method 2 (two bends in the same direction).

NOTE The value of the force to be applied for wire diameters above 1,25 mm and for strip terminations can be
found in Table 4 of IEC 60068-2-21:2006.

At the conclusion of testing, the miniature fuse-link terminations shall remain firmly attached
and the voltage drop shall not exceed the maximum permissible values in the relevant
standard sheet.

A.43 Solderability of terminations

The fuse-links shall be subjected to Test Ta of IEC 60068-2-20, using Method 1 (solder bath
at 235 °C), with the following conditions:

Ageing: None (as received)

Immersion conditions: (235+5) °C, (2+0,5) s

Depth of immersion: 2,0 mm + 0,5 mm (from seating plane)
Flux type: Non-activated

Screen: A screen should be used.

Inspection shall be carried out under adequate light with the naked eye or with the assistance
of a magnifier capable of giving a magnification of 4 to 10.

The dipped surface shall be covered with a smooth and bright solder coating, with no more
than small amounts (less than 10 % of the tested area) of scattered imperfections such as
pin-holes or un-wetted or de-wetted areas. These imperfections shall not be concentrated in
one area.

A.4.4 Resistance to soldering heat

The fuse-links shall be subjected to Test Tb of IEC 60068-2-20, using Method 1A (solder bath
at 260 °C), with the following conditions:

Ageing: None (as received)

Immersion conditions: (260 +5) °C, (10 £ 1) s

Depth of immersion: 2,0 mm £ 0,5 mm (from seating plane)
Flux type: Activated
Screen: A screen should be used.

After the test the fuse-link shall not have cracked, marking shall be readable and colour
coding, if used, shall not have changed colour.

The voltage drop is measured as specified in A.4.1 and shall not exceed the maximum values
specified in the relevant standard sheet.

A.5 Electrical requirements

In addition to the requirements of Clause 9 of IEC 60127-1:2006, the following criteria shall be
observed.
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A.5.1 Voltage drop

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 A.1.

A.5.2 Timel/current characteristic at normal ambient temperature

Time/current characteristic at 2,1 Iy shall be checked in accordance with the relevant
standard sheet.

A.5.3 Breaking capacity

Rated breaking capacity shall be checked as specified in the relevant standard sheet.

A.5.4 Fuse-link temperature

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

Replace the second paragraph of 9.7 by the following:

The temperature rise, as measured on the terminations where they enter the test board, shall
not exceed 150 K when the fuse-link is tested as follows. The fuse-link shall be spaced 1 mm
from the printed wiring board.

Replace the text of the first dash by:

— the initial current shall be 1,5 I;

Replace the 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 mm2 (30 AWG).

Delete NOTE 1 and change NOTE 2 to NOTE.
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