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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE FUSES -

Part 3: Supplementary requirements for fuses for-use operation 1 by
unskilled persons (fuses mainly for household and similar applications) —
Examples of standardized systems of fuses Ato F

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization compgrising
al| national electrotechnical committees (IEC National Committees). The object of IEC is to promote interndtional
cd-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
inladdition to other activities, IEC publishes International Standards, Technical Specificatigns, Technical Reports,
Pdiblicly Available Specifications (PAS) and Guides (hereafter referred to as “EC 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 lifising
with the IEC also participate in this preparation. IEC collaborates closely with.the International Organizatipn for
Standardization (ISO) in accordance with conditions determined by agreement-between the two organizatipns.

2) THe formal decisions or agreements of IEC on technical matters expres§/as nearly as possible, an international
cdnsensus of opinion on the relevant subjects since each technical\committee has representation frgm all
inferested IEC National Committees.

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

4) In| order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions
transparently to the maximum extent possible in theihrational and regional publications. Any divergence bejween
arly IEC Publication and the corresponding national*or regional publication shall be clearly indicated in the |atter.

5) IEC itself does not provide any attestation of-conformity. Independent certification bodies provide confgrmity
agsessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fqr any
sqrvices carried out by independent certification bodies.

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

members of its technical committees and IEC National Committees for any personal injury, property damgdge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees]) and
e)lpenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othef IEC
Pdiblications.

7) No liability shall attach to IEC or\its directors, employees, servants or agents including individual experﬂs and
)

8) Attention is drawn te_the Normative references cited in this publication. Use of the referenced publicatipns is
inflispensable for_the correct application of this publication.

9) IEIC draws attention to the possibility that the implementation of this document may involve the use pf (a)
pgtent(s). {EC/takes no position concerning the evidence, validity or applicability of any claimed patent rights in
regpect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be.required to implement this document. However, implementers are cautioned that this may not repiesent
thp«latest information, which may be obtained from the patent database available at https://patents.iec.c;r IEC

shallnot be held responsible for identifving anv or all such natent rights
g PARM- Y g )

This commented version (CMV) of the official standard IEC 60269-3:2024 edition 5.0
allows the user to identify the changes made to the previous IEC 60269-
3:2010+AMD1:2013+AMD2:2019 CSV edition 4.2. Furthermore, comments from IEC SC
32B experts are provided to explain the reasons of the most relevant changes, or to clarify
any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.


This is the first of many changes requested by the HAS consultants to ensure CENELEC compliance, when they reviewed the committee draft for vote (CDV).

If other changes are not otherwise commented then the changes were also the result of the HAS review.

The largest changes required are to the introduction and the scope.

These changes should not have changed the “spirit” of the wording.
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IEC 60269-3 has been prepared by subcommittee 32B: Low-voltage fuses, of IEC technical
committee 32: Fuses. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2010, Amendment 1:2013
and Amendment 2:2019. This edition constitutes a technical revision.

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

edition:

a) Introduction and general scope fully updated;

O
-

c) Tlerms “ordinary person”, “operation" and “non-interchangeability” defined;

>0 a
o e

o Q@
~ ~

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

N i £ aatacl ol it H. | .
UTTITatuvo TTITTTTIVLC o UpUualtu aru Cunulidalr virtditgco,

h System A: Parts defined for removal,

n System A: Marking of fuse-bases added for direction of current flow;
n System A: Clarifications added for connection;

n System A: Clarification of construction of fuse-carrier and fuse-link;
h System A: Clarification of voltage drop measurement.

» o«

Draft Report on veting

32B/745/FDIS 32B/754/RVD

Full Information on the voting for its approval can\be found in the report on voting indicated in

the gbove table.

The Janguage used for the development of this International Standard is English.

This|part is to be used in conjunction with IEC 60269-1:2024, Low-voltage fuses — P4rt 1:

General requirements.

This|Part 3 supplements or modifies the corresponding clauses or subclauses of Part 1.

Whefe no change is necéssary, this Part 3 indicates that the relevant clause or subclpuse

applies.

Tables and figures which are additional to those in Part 1 are numbered starting from |101.

Additional annexes are numbered AA, BB, etc.

at www

document was drafted in accordance with ISO/IEC Directives, Part 2, and developé

Q h a Nira a D nd a Dire es—t=C-Supbplemen available

.iec.ch/members_experts/refdocs. The main document types developed by IEC are

described in greater detail at www.iec.ch/publications.

IEC 60269 consists of the following parts, under the general title Low-voltage fuses:

Part 1:
Part 2:

Part 3:

Part 4:

General requirements

Supplementary requirements for fuses for use by authorized persons (fuses mainly for
industrial application) — Examples of standardized systems of fuses A to K

Supplementary requirements for fuses for use by unskilled persons (fuses mainly for
household or similar applications) — Examples of standardized systems of fuses A to
F

Supplementary requirements for fuse-links for the protection of semiconductor devices


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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Part 5: Guidance for the application of low-voltage fuses

A list of all parts of the IEC 60269 series, under the general title, Low-voltage fuses, can be
found on the IEC website.

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

e reconfirmed,

° ithdrawn, or

e revised.

IMRORTANT — The "colour inside™ logo on the cover page of this document indicgtes
thak it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using.@colour printer.



https://webstore.iec.ch/?ref=menu
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INTRODUCTION [2

Fuses for use by unskilled persons according to the following fuse systems comply with all
subclauses of IEC 60269-1 and with the requirements laid down in the relevant fuse systems.

This part of IEC 60269 is divided into four fuse systems, each dealing with a specific example
of standardized fuses for use by unskilled persons.

All systems provide their own mechanical solution to avoid the use of a fuse-link with higher
current rating (non-interchangeability) to ensure the protection of cables and lines. The

appl Cant IS required 1o take cdre 10 replace a 1tuse-linkK Dy the same type. A
N\
Fus¢ system Principles of non-interchangeability ('S
Fus¢ system A: Diameter and shape at bottom side of the fuse-links di %@ fuse bgses
require gauge-pieces
D type fuse system 1)
Fus¢ system B: Fuse-links and suitable fuse-holders (fuse- carné)j)» provide unique
. . dimensions

Cylindrical fuses @q

(NF [cylindrical fuse system) 2) q/

Fus¢ system C: Fuse-links and suitable fuse-holde e carriers) provide unique

. . dimensions C)

Cylipdrical fuses \Q/

(BS [cylindrical fuse system) 2) 5\

Fus¢ system F: Fuse-links and suitabl&e holders (fuse-carriers) provide unique

dimensions
Cylipdrical fuse-links for use in plugs Q
(BS [plugtop fuse system) 1) (.\\}
SNy
Q)

NOTH 1 Applicants of system A and F may have %se -bases in their installation not providing degree of protg¢ction
IP2X Rll the time. The degree of protection ma porarily be reduced to IP1X, when replacing the fuse-linj. The
tempqrary suspension of the complete prote IP2X against electric shock (after many years of sufficiently safe
applidation of the D-type fuse system by upskilled users) need not be regarded as dangerous, as there is epough
experfence with interchanging of incand t lamps, where comparable degrees of safety exist. For future dgsigns
Annex CC recommends that the degreb protection against electric shock during the period of replacing a fuge-link
shouldl be at least IP2X. \
NOTH 2 Fuse-links are not, to, be interchanged with fuse-links of the same dimension but with different
charafteristics (e. g. aM).
It is jmportant for s@j@y and therefore strictly forbidden to mix components of different fuse-

systems such a@ee-links, fuse-holders and fuse-bases.

O
3

NS



This re-formatting and text is due to input from HAS consultant.
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LOW-VOLTAGE FUSES -

Part 3: Supplementary requirements for fuses for-use operation |1 by
unskilled persons (fuses mainly for household and similar applications) -

Examples of standardized systems of fuses A to F

1 General Scope 3

sstems—for-thei

own
Wh

¢
®
b
b
@
-+h
-
b
3
L
5
b
D

Y

B

This

Unsh
whic
for nf
Instr

All s

n m S\
A
olourcodes-are-indicated fhn\l nnnl
..... Ot F-coaesareHhatcatea;

part of IEC 60269 is divided Into four fuse systems, each dealing with a specific exa
hndardized fuses for use by unskilled persons.

part applies to “gG”fuses only.

illed persons do not have technical knowledge or sufficient experience. To avoid dan
h electricity_may create, the relevant part of the fuse standard shall provide requireni
aximum s@fety in service. [IEC 60269-3 provides four systems for use by unskilled per{
uctions fob the safe operation of fuse-links are provided in the manufacturer’s literatu

' only
ORHY

mple

pers,
ents
ons.
e.

currd

ystems provide their own mechanical solution to avoid the use of a fuse-link with h

gher

The apphcant is requwed to take care to replace a fuse I|nk by the same type

Fuse system Principles of non-interchangeability

Fuse system A:

D type fuse system 1)

require gauge-pieces

Diameter and shape at bottom side of the fuse-links differs, fuse bases

(NF

Cylindrical fuses

Fuse system B: Fuse-links and suitable fuse-holders (fuse-carriers) provide unique

dimensions

cylindrical fuse system) 2)

(BS

Cylindrical fuses

Fuse system C: Fuse-links and suitable fuse-holders (fuse-carriers) provide unique

dimensions

cylindrical fuse system) 2)



This is the first of many changes requested by the HAS consultants to ensure CENELEC compliance, when they reviewed the committee draft for vote (CDV).

If other changes are not otherwise commented then the changes were also the result of the HAS review.

The largest changes required are to the introduction and the scope.

These changes should not have changed the “spirit” of the wording.

This re-formatting and text is due to input from HAS consultant.

https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 CMV © IEC 2024 - 15—

Fuse system F: Fuse-links and suitable fuse-holders (fuse-carriers) provide unique

A . . dimensions
Cylindrical fuse-links for use in plugs

(BS plugtop fuse system) 1)

2 Normative references 4

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

IEC $0068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60269-1:20062024, Low-voltage fuses — Part 1: General requirements:
Amepdment-1+(2009)

IEC p0664 (all parts), Insulation coordination for equipment within lew-voltage systems

IEC p0898-1:20022015, Electrical accessories — Circuit-breakers for overcurrent protection
for Household and similar installations — Part 1:Circuit-breakers for AC operation

Amendment 1(2002)
Amepdment2-(2003)
IEC p0898-1:2015/AMD1:2019

IEC $0999-1:1999, Connecting devices Electrical copper conductors — Safety requirements
for sprew-type and screwless-type ¢lamping units — Part 1: General requirements and partifular
requfrements for clamping units. forconductors from 0,2 mm?2 up to 35 mm?2 (included)

IEC $1439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

IEC $1439-3:2012, Low*voltage switchgear and controlgear assemblies — Part 3: Distriblition
boards intended to (be operated by ordinary persons (DBO)

3 Terms anddefinitions

For thes purposes of this document, the terms and definitions given in IEC 60269-1:2024] and
the fpNowing apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp
3.1

ordinary person
person who is neither a skilled person nor an instructed person

3.2
operation
operation is defined for this standard as the exchange of the fuse-link



https://www.electropedia.org/
https://www.iso.org/obp
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-01
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-02
For a number of standards referred to the publication dates are updated to reflect the latest date, unless the later version is not relevant and this standard specifically refers to a previous edition.

https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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3.3
non interchangeability

IEC 60269-3:2024 CMV © IEC 2024

limitations on shape and/or dimensions with the object of avoiding in a specific fuse-base the
inadvertent use of fuse-links having electrical properties other than those ensuring the desired

degree of protection

[SOURCE: IEC 60050-441:1984, 441-18-33]
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Fuse system A:
D type fuse system

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1

The
dom

voltg

The

—

[ ]
-

°
—

L]
-

o

2

IEC

2.1.1

Defiped parts which can be removed from a fuse: fuse carrier and fuse-link. [§

3

IEC

4

IEC

-

Scope

. nllarking on the fuse;
S

Terms and definitions

following additional requirements apply to "gG” fuses for use by unskilled person
bstic and similar applications with rated currents up to and including 100 A and |
ges of up to and including 500 V AC and 500 V DC.

following characteristics of the fuses are specified in addition to IEC 60269;1:

bted voltage;

hted power dissipation of the fuse-link and rated acceptable power dissipation of a 1
older;

me-current characteristic;
ates, I2¢ characteristics and conventional times and currents:

hted breaking capacity;

andard conditions for construction;

psts.

50269-1 applies with the following additions.

3

Conditions for'operation in service
50269-1 applies.

Classification

5 for
ated

use-

60269-1 applies.

5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.

5.2

Rated voltage

For AC, the standard values of rated voltages are 400 V for size D01, D02 and D03 and 500 V
for size DII, DIl and DIV.

1

These three sizes are also applicable for 415 V networks.


This additional definition is added.

https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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For DC, the rated voltages are 250 V for D01, D02 and D03 and 500 V for DII, DIl and DIV.

5.3.1 Rated current of the fuse-link

The

rated currents of the fuse-links are given in Figure 110 and Figure 111.

5.3.2 Rated current of the fuse-holder

The rated currents of the fuse-carriers are given in Figure 112, Figure 113 and Figure 114. The
rated currents of the fuse-bases are given in Figure 118, Figure 119 and Figure 120.

5.3.3

The
whic

5.5

The

Rated current of the gauge-piece

rated current of the gauge-piece is identical with the highest rated current of the fuse
h the gauge piece can accept.

Rated power dissipation of a fuse-link and rated acceptable poweridissipation
fuse-holder

maximum values of power dissipation of D-type fuse-links are specified in Table 101.

Table 101 — Maximum values of power dissipation

5.6
5.6.1

Rated current In Maximum power dissipation
A w

DO01'to D03 DIl to DIV
2 2,5 3,3
4 1,8 2,3
6 1,8 2,3
10 2,0 2,6
13 2,2 2,8
16 2,5 3,2
20 3,0 3,5
25 3,5 4,0
32 4,0 5,2
35 4,0 5,2
40 4,4 5,7
50 5,0 6,5
63 55 7,0
80 6,5 8,0
100 7,0 9,0

Limits of time-current characteristics

Time-current characteristics, time-current zones and overload curves

link,

of a

In addition to the limits of pre-arcing time given by the gates and the conventional times and
currents, time-current zones are stated in Figure 101, Figure 102, Figure 103 and Figure 127.
The tolerance on time-current characteristics given by the manufacturer shall not deviate by
more than £10 % in terms of current.


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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The time-current zones given in Figure 101, Figure 102, Figure 103 and Figure 127, including
manufacturing tolerances, shall be met for all pre-arcing and operating times measured at the
test voltage according to 8.7.4.

5.6.2 Conventional times and currents

The conventional times and currents, in addition to the values of IEC 60269-1, are given in
Table 102.

Table 102 — Conventional time and current for "gG" fuse-links

Rated Conventional ;
current I, time Conventional current
A h - I;
2 and 4 1 1,51, 2,11,
6 and 10 1 1,51, 1,97,
13<7 <35 1 1,251, 181,

5.6.3 Gates

For '|gG" fuse-links, in addition to the gates of IEC 60269-1;\the gates given in Table 103 apply.

Table 103 — Gates for specified pre-arcing‘times of "gG" fuse-links with
rated currents 2 A, 4 A,6 A, 10 A, 13 Aand 35 A

I, I i, (10 s) I, 5(5s) I 0. (0,1s) T4 (0,1s
A A A A A

2 3,7 9,2 6,0 23,0

4 7,8 18,5 14,0 47,0

6 11,0 28,0 26,0 72,0
10 22,0 46,5 58,0 111,0
13 26,0 59,8 75,4 144,3
35 89,0 175,0 255,0 445,0

5.7 | Breaking range and breaking capacity

5.7.2 Rated breaking capacity

The kated hrpaking r‘npn(‘i‘ry shall not he less than the fnllnwing values:

- 50 kA AC
- 8KADC

6 Markings

6.1 General

IEC 60269-1 applies with the following supplementary requirements.



The deleted text is considered to be not required.
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Fuse-links and fuse-holders which meet the requirements and tests of this fuse system may be

marked with "IEC 60269-3".-Fer-devices-according-to-this-standard,-national-approvalscan-be

6.2 Marking of fuse-bases

If the fuse-bases are not capable of bidirectional current flow, they shall be marked with the
current flow direction at front or lateral side. For this, preferentially, the symbol 5107A in
accordance with IEC 60417 should be used. The arrows may be covered in the installed state
of the fuse-base. |8

In the case of fuse-bases for busbar mounting, the marking with the current flow direction’ip not
requjred.

6.3 | Marking of the gauge-pieces
— name of manufacturer or trademark by which he may be readily identified;
— rated current, or colour code.

NoTH For gauge-pieces having very small dimensions, the manufacturer's name may be
omit{ed, provided it is indicated on the packing.

7 $tandard conditions for construction
IEC 0269-1 applies with the following supplementary\requirements.

7.1 | Mechanical design

D

Devihtions from the dimensions snecified ikthe fiaurees mav ha made t anlv if thavy nravide
JEeVHAHORSHOMREe-GHREeRSIORSSpecHHetIihicmeHgUreSMay-oe-Mate,—out-omy-Hthey-previce
a3 tagdhnical advantaae and do not adversely affaet the nurnose and safetv of fuses comnlvinag
ateHCa atVatageah GO ROt 3G VersSety ettt e puUrpoSe ahG—Satety O+ 1HdSESCOMPpry g
aith a tandard haats snaci AL t h ity t fal

t € 2R eata Heets SPec t t u
. - hili . . |

IEC $0269-1 applies with thie following additions and changes.

7.1.2 Connections\including terminals

Moupnting of all fuse.bases and the wiring must be done by authorized/skilled person. 10

The [terminals) shall be capable of accepting the cross-sections of conductors indicated in
Table 104.

The targestcross=sectiomatareas specifiedim Tabtet04mmay be Teducedto 6 mm2size DlIl);
16 mm2 (size DIll) and 35 mm?2 (size DIV), provided that the fuse-base terminals are connected
to internal wiring of switchboards, fuse-boxes, etc. and external conductors are consequently
fitted to separate supply terminals of a type-tested or partially type-tested assembly.

In the case of fuse-bases for busbar mounting, the busbar dimensions and centre distances
have to be specified by the manufacturer. The busbar cross-section shall correspond to the
value Q according to the table in Figure 118.

The connections to the busbars shall meet the requirements described in 8.10.


This test is not deemed to add value to the standard, so is deleted.

In the case a base is not unidirectional and may be used on DC, this clarification is added.

This test is deemed not to add value and is also not acceptable to the HAS consultant.

This is clarification required by HAS consultant.

https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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7.1.3 Fuse-contacts

The

protective properties.

Fusg-link contacts of rated currents 50 A and above and fuse-link contacts of D02 fuse-lin
rated currents 32 A up to 40 A shall be silver-plated withfa minimum thickness of the silver

of 3

7.1.4 Construction of a gauge-piece

The
50 9

The
both
from

For
The
indig

NOTH
replag

Com
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Table 104 — Cross-sections of rigid (solid or stranded)
or flexible copper conductors

Fuse-base Cross-section
Size I,
A mm?

D01 16 1,5t0 4
D02 63 1,5 to 25
D03 100 10 to 50
DIl 25 1,5to 10
DIl 63 2,5to0 25
DIV 100 10 to 50

fuse-contacts shall be nickel-plated or protected by other materials of at least si

um.

contact pieces, if any, shall be in one‘piece and made of copper alloy containing at
copper. Their contact surfaces shallbe flat and free from burrs.

metal portion of gauge-pieces of sizes DIl and DIIl shall have smooth contact surfacg

the adjacent ceramic material.

DII, DIIl and DIV-fuses; the part forming the calibration ring shall be of ceramic mat
colour of the face~of'the calibration ring shall be in accordance with the colour of the
ator given in the table in Figure 111.

Gauge-pieces ensure non-interchangeability. Therefore, they are so designed as to be insertal
eable only by special hand keys, which are not available to unskilled persons.

pliahce with the requirements of the subclause is to be checked by inspection.

milar

ks of
ayer

east

S on

sides without burrs within the“prescribed area, and both contact surfaces shall profrude

prial.
fuse

le or

With respect to the two types of fuse-bases of size DIl and DIl there are two types of
gauge-pieces:

- s
- P

See

crew-in gauge-pieces (Figure 122);
ush-in gauge-pieces (Figure 123).

Figure 121, Figure 122, Figure 123 and Figure 124.

7.1.6 Construction of a fuse-carrier

A fuse-carrier shall be provided with means for retaining the fuse-link in position whether the
fuse-carrier is fitted in the fuse-base or not.
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Defined according to Figure 112 for fuse-carrier DO and Figure 113 for D Type fuses-carrier and
for the fuse-links in Figure 110 for DO and Figure 111 for D-Type fuse-links. 11

A fuse-carrier for fuse-links for which an indicating device is required shall be provided with an
appropriate opening for observing the indicator. The opening shall be closed with a securely
fixed window of suitable transparent material or other suitable means of protection against
material, which could be ejected from the indicator.

The screwed-shell shall be of solid copper alloy containing at least 50 % copper and those
made from rolled sheet at least 62 % copper.

The jnsulating parts shall be of ceramic or other sufficiently heat-resistant material.
The hole for the voltage tester is optional.
See [Figure 112, Figure 113, Figure 114, Figure 115 and Figure 116.

7.1.7% Construction of a fuse-link

A fuge-link shall be so constructed that it is not possible to remove ar'to replace parts enstiring
non-jnterchangeability without a tool.

A fuse-link has no interchangeable parts. Only the~Gauge piece ensures the |non-
interchangeability. It is not possible to interchange a fuse-link with a higher rating. 12

In cgse the fuse-link has an indicating device, thelindication shall be visible when the fusg-link
is ingerted in the fuse-holder or fuse-carrier.

The fuse-link body shall be of ceramic material. Contact pieces shall be of copper or an glloy
containing at least 62 % copper. The calour of the fuse-indicator shall be in accordance|with
Figufe 111.

See [Figure 110 and Figure 111;

7.1.8 Non-interchangeability

Fusgs shall be so designed that a fuse-link cannot be replaced inadvertently by another fated
currgnt exceeding @ pre-determined value.

For fated currents below 10 A, non-interchangeability is not required.

7.1.9 Construction of a fuse-base

4

A fuse=baseshattbesodesignedthatitcanbesecurety fixedimsuchaway thatitsumintentional
removal is not possible.

A fuse-base intended for use with gauge pieces shall be provided with suitable means for
retaining the gauge pieces in positions and allowing their removal only by the aid of a suitable
tool.

Covers of fuse-bases providing protection against access of live parts shall withstand the
mechanical stresses occurring during fixing and shall be firmly fixed in such a manner that they
can be removed only by the aid of a tool or deliberate action when mounted.

The terminals shall be suitable for accepting conductors with the appropriate cross sectional
areas


This modification clarifies the text.

This clarifies the purpose of the gauge piece.
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Current-carrying parts of solid copper alloy shall contain at least 50 % copper and those made
from rolled material at least 62 % copper.

A fuse-base for rail-mounting shall not detach when inserting and removing the fuse-link (2/3
of the torque designated for fuse-carriers of Table 115 shall be used).

The fuse-base may move back and forth longitudinally on the rail.

A fuse-base for surface-mounting shall not wobble when placed on a flat surface.

ForJuse-bases of size DIT and size DIIT there are two types, which differ with respect i the
construction of the gauge-piece:

— flise-bases for screw-in gauge-pieces (Figure 119);
— flise-bases for push-in gauge-pieces (Figure 120).

See [Figure 115, Figure 117, Figure 118, Figure 119, Figure 120 and Figureyt24.

7.2 | Insulating properties and suitability for isolation

The minimum creepage distances, clearances and distances through the insulation materjal or
sealing compound shall comply with the values given in Table’ 105. In the case of fuse-bpses
for blusbar mounting, the specified values shall be observed when busbars with the maximum
dimgnsions and the minimum separation distances are used.

Table 105 — Creepage distances, clearances and distances
through sealing.compound

Creepage distance DIl to DIV D01 to DQ3
mm
Bgtween metal parts, including contacts, whieh' are of different polarity when 5 4
the fuse-link has operated
Bgtween live parts and accessible megtal parts, including fuse-base fixing 5 3
scfews or metallic fixing means for(rail mounting, with a fuse-carrier, a fuse-
link and a gauge-piece in position
3 2
Clearance DIl to DIV D01 to D3
mm
Bgtween metal parts, including contacts, which are of different polarity when 5 3
the fusé-link has operated
Bgtween live parts and accessible metal parts, including fuse-base fixing 5 3
SCFEWS or metallic 1IXiIng means for raill mounting, with a fuse-carrier, a fuse-
link and a gauge-piece in position
3 2
Distance DIl to DIV D01 to D03
mm
Between live parts and the surface on which a fuse-base for front connection 10 6
is mounted
Through sealing compound between live parts covered with at least 2,5 mm 5 3
of sealing compound and the surface on which a fuse-base for front
connection is mounted
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NOTE-4+ The standard test finger referred to in this table is that specified in IEC 60529.

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder

Instead of Table 5 of IEC 60269-1:2024, Table 106 applies. 14

Table 106 — Temperature-rise limits for terminals

For ferminals, the temperature-rise limits, when the fuse-base is fitted with conductors
havihg a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding 65K
rated current of the fuse-base shall not exceed

7.7 | I?t characteristics
7.7.1 Pre-arcing I?¢ values

In addition to Table 7 of IEC 60269-1:2024, the pre-arcing /% values given in Table 107 apply.

Table 107 — Pre-arcing 12t values at 0,01 s-for "gG" fuse-links

I, ) >t
A A?%s A?%s
2 1,0 23,0
4 6,2 90,2
6 24,0 225,0
10 100,0 676,0
13 170,0 900,0
35 2250,0 8 000,0

7.7.2 Operating-I2¢values

The [maximum pre=arcing I?t values given in Table 107 of this document and of Table|7 of
IEC $0269-1:20824 shall be taken as maximum operating 72 values and shall be verified by the
breaking capacity test specified in 8.7.1 of IEC 60269-1:2024.

7.8 | “Overcurrent discrimination of "gG" fuse-links

Fuse-links 16 A and above in series, with the rated current ratio of 1:1,6 have to operate
selectively in the whole breaking range (see 8.7.4).

With regard to discrimination when circuit-breakers are used, the /2 values given in Table 108
shall be followed:


Note 2 is no longer required.

Additions to tables in IEC 60269-1:2024 means this edition has to be specified.
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Table 108 — I2¢ values for the discrimination with circuit breakers

7.9

The

For |
"rem|
stag
fuse
to IP

NOTH
suffic
there

8

IEC

8.1.4
The

Tests

n 1 2tmin Ip

A A?%s A
16 250 500
20 450 670
25 810 900
32 1400 1180
35 2 000 1410
40 2500 1580
1Y 4 000 2 000
63 6 300 2510
80 10 000 3160

100 16 000 4 000

Protection against electric shock

degree of protection shall be at least IP2X when the fuse is under normal service condit

D-type fuses, the operation of replacing a fuse-link is considered in two stages, which
oving the fuse-link and the fuse-carrier" and "fuse-link and’ fuse-carrier removed". The
b is considered to represent D-type fuses under normal service conditions. Only whe
link and the fuse-carrier are removed may the degree of protection temporarily be red
1X.

The temporary suspension of the complete protectien IP2X against electric shock (after many ye
ently safe application of the D-type fuse system by ‘unskilled users) need not be regarded as dangero
is enough experience with interchanging of incandescent lamps, where comparable degrees of safety ex

50269-1 applies with the following supplementary requirements.

Arrangement of the fuse and dimensions

thickness of the screwed shell of fuse-bases and fuse-carriers is shall be measured

ons.

are:
first
N the
liced

hrs of
s, as
ist.

(e.g.

by means of a micrometer with pointed noses) 15. The mean values of two sets of {hree

mea
Figu

The
leasf

surements shatl 'be at least equal to the value specified in Figure 112, Figure
e 114, Figure 118, Figure 119 and Figure 120.

30°-displaced with respect to each other.

113,

fwo sets of measurements are made on one of two different longitudinal lines, which gre at

The

hree-measurements alona the lonaitudinal ling ara eaualbh distribiited
H8e-HeasStrehehitsarohRgthRe+ohghuat —HRea+e e Sa-aacat,
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ible,

Fall| \
et SToeTy Ot oot oo

at the most unfavourable points.

For rolled thread, one of the measurements is made at the top, one at the bottom of the thread
and the remaining one between these as one likes.

For fuse-carriers the measurements are made at the part of the screwed shell, which protrudes

from

the insulator.

For fuse-bases no measurement is made in the first course of the thread.

In the case of fuse-bases for busbar mounting, the busbar dimensions and centre distances
specified by the manufacturer shall be taken into account. The busbars used for the individual
tests shall be selected according to the respective electrical, thermal and mechanical stresses.


This adds clarity as to the method.
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The busbars used for the individual tests shall be specified in the test report (materials,
dimensions).

8.1.5.1

The foll

Complete tests

owing additional tests are required according toTable 109 and Table 110.

Table 109 — Survey of tests on fuse-links

Number of test samples

Test according to subclause

4 4

4
T T T

<P

2
z

8.4.3.2 Verification of rated current X
8.7.4 Verification discrimination X
8.111 Mechanical strength X X
8.11)2.4 Resistance to storage at elevated temperature X X
8.11]2.6 Dimensions and non-interchangeability X X
Table 110 — Survey of tests on fuse-bases, fuse-carriers)and gauge-pieces
Test according to subclause Number of test samples
Fuse-bases Fuse-carriers Gaupe-
pieges
1AM 3|1 11111311 1T
8.9 Verification of resistance to heat % X
8.11{1 Mechanical strength X X X x k
8.11f2.4 Resistance to storage at elevated temperature X X X X
8.11f2.6 Dimensions and non-interchangeability X K
8.1.5.2 Testing of fuse-links of a homogeneous series
In addition to IEC 60269-1, the following applies.
Fusg-links having different contact parts and different shapes of ceramic bodies only intepded
to prpovide non-intefrchangeability and not affecting the performance-may-be are 16 considered
to meet the requirements of a homogeneous series.
8.2 | Verification of the insulating properties and of the suitability for isolation
8.2.1 Arrangement of the fuse-holder

In addition to IEC 60269-1, the following applies.

The metal covering (can be aluminium foil) shall not be pressed on to the inspection window.
For fuse-carriers, for example, a distance of 3 mm from the outer lower edge of the insulating
part shall be left uncovered by metal covering.

Fuse-bases for busbar mounting shall be used together with busbars with the maximum
dimensions and the minimum separation distances.

8.2.2.3

Test method

In addition to IEC 60269-1, the following applies.



This makes the statement specific.
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8.2.2.3.1 This test shall be performed immediately after the humidity treatment described
in 8.2.2.3.2 of IEC 60269-1:2024. The fuse-holder shall be submitted to the test voltage given
in Table 15 of IEC 60269-1:2024.

8.2.6 Creepage distances, clearances and distances through sealing compound
8.2.6.1 Test method

Creepage distances, clearances and distances are measured on the complete fuse, first using
conductors with the smallest cross-sectional areas specified in Table 104, and then the largest.

NOTH The contribution to the creepage distance of any groove less than 1 mm wide is limited to its width, Any air
gap lgss than 1 mm wide is ignored in computing the total clearance.

8.2.6.2 Acceptability of test results

Cregpage distances, clearances and distances shall not be less than the valuesvin millimgtres
in Table 105.

8.3 | Verification of temperature rise and power dissipation
8.3.1 Arrangement of the fuse

The fuse-carrier shall be inserted with a torque as indicated in(Fable 111.

Table 111 — Test torque for verification of tempetature rise and power dissipatio

-

Size Torque
Nm
D01 1,0
D02 1,0
D03 1,7
D1 2,7
DIl 4,3
DIV 6,7

The forque applied tothe screws of the terminals is two-thirds of the values given in Table|116.

In the case of‘fuse-bases for busbar mounting, busbars with the smallest dimensions as
spedified by(the manufacturer shall be used.

8.3.3 Measurement of the power dissipation of the fuse-link

The points at which the power dissipation is measured are marked with B and C in Figure 109.

8.3.4.1 Temperature rise of the fuse-holder

The test shall be made with a dummy fuse-link as specified in Figure 104 for the rated current
of the fuse-holder. The points at which the temperature rise is measured are marked with A and
D in Figure 109.

8.3.5 Acceptability of test results

For terminals, the temperature-rise limits, when the fuse-base is fitted with conductors having
a cross-section as indicated in Table 17 of IEC 60269-1:2024 for the corresponding rated
current of the fuse-base, shall comply with Table 106.
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power dissipation of the fuse-link shall not exceed the values specified in Table 101.

8.4.3.1 Verification of conventional non-fusing and fusing current

This

test shall be performed using a test rig as shown in Figure 105 and Figure 106.

8.4.3.2 Verification of rated current of fuse-links

Three fuse-links are subjected to 100 operating cycles, each cycle comprising a period of 1 h
during which the test current flows and a period of 15 min without the current flowing.

The

fuse
of IE|

Duri
appr
in T4
withi
docd

After
load

8.4.3

The

NOTH

applig
fuses

8.4.3

In ad

If the
test

8.5.1

In c4
by th

test current of 1,2 I, + 2,5 % applies only for fuse-links with rated current <16_A

links with rated current 216 A these requirements are deemed to be met by testof 8.
C 60269-1:2024, with the exception that three samples are tested.

ng these cycles, the fuse-links shall not operate. They are allowednte’ cool dow
pximately room temperature and are then loaded with a current equal t0:0,9 times ;¢ sh

h the conventional time shown in Table 2 of IEC 60269-1:2024-and Table 102 of
ment.

the fuses have been allowed to cool down to approximafely room temperature, the
ed with I;. The fuse-links shall operate within the conventional time.

5 Conventional cable overload protection/test

fest procedure described under 8.4.3.5 of IEG'60269-1:2024 is not valid for fuses <14

(for gG fuses only) The tests in IEC 602691 ‘are deemed to give satisfactory results at 1,45 7 _in t
ations at an ambient temperature of 30 °C.A\special test may be required by some countries to prov
and MCBs are equivalent protective devices’Details of the special test are given in Annex AA of this docu
.6 Operation of indicatihg devices and strikers, if any

dition to IEC 60269-1 concerning indicating devices, the following applies.

test is performed atireduced voltages, the test circuit voltage shall be 100 V £ 5V an
burrent shall be 2 % 7; *29 %.

Arrangement of the fuse

se ofsfuse-bases for busbar mounting, busbars with the biggest dimensions as speq
e manufacturer shall be used.

For
1.3.2

n to
own

ble 2 of IEC 60269-1:2024 and Table 102 of this document. The fuse-links shall not opg¢rate

this

are
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ment.
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8.5.2 Characteristics of the test circuit

For the test with DC current, Table 21 of IEC 60269-1:2024 applies, with the exception given in
Table 112.

Table 112 — Test according to 8.5.5.1

No. 1, No. 2 No. 3, No. 4, No. 5

Time constant 15 *g ms @ <3 ms

a8 The above-mentioned time-constant is within the limits given in IEC 60269-1.
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8.5.5 Test method

8.5.5.1

In order to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests

in accordance with Table 20 of IEC 60269-1:2024 shall be made. An alternative test to tests

Nos.

1 and 2 of Table 20 is given in Annex BB.

8.5.8 Acceptability of test results

In addition to 8.5.8 of IEC 60269-1:2024, the following applies.

After this test, the end caps of the fuse-links may have small holes, blisters, spots and localized

bulg|ng as long as the gauge-piece and the fuse-carrier are not damaged. Blackening\of the
inspection window; if any, is ignored.
8.7.4 Verification of overcurrent discrimination
The pamples are arranged as for breaking-capacity test according to 8.5 of IEC 60269-1.
Two(samples are tested at the current /,,;, and two others at the current;,3,. The current values
are given in Table 113.
) 1,1><Un
The AC test voltage is: \/5
The pther characteristics of the test circuit are the same as for the breaking-capacity test No. 2
(see|Table 20 of IEC 60269-1:2006).
The pvaluated /2¢ values shall meet the /2¢ lithits specified in Table 113.
Table 113 — Test currentsi@nd I?¢ limits for the discrimination test
Minimum pre-arcing I?¢ value Operating I?%¢ value Selectiyity
ratid
I, Prospective 121min Prospective 12tmax
Imln Imax

A KARMS A2s kA RMS A2s

2 0,013 0,67 0,064 16,4

4 0,035 4,90 0,130 67,6

6 0,064 16,40 0,220 193,6

10 0,130 67,60 0,400 640,0

3 0,200 160,0 0.480 922,0

16 0,270 291,00 0,550 1210,0

20 0,400 640,00 0,790 2500,0

25 0,550 1.210,00 1,000 4.000,0

32 0,790 2 500,00 1,200 5750,0

35 0,870 3030,00 1,300 6 750,0 16

40 1,000 4 000,00 1,500 9 000,0 o

50 1,200 5 750,00 1,850 13 700,0

63 1,500 9 000,00 2,300 21200,0

80 1,850 13 700,00 3,000 36 000,0

100 2,300 21 200,00 4,000 64 000,0
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pre-arcing 7%t values measured at the test current 7, shall be higher than the /¢ value,

be lower than 72t values specified in column 5 of Table 113.

Verification of resistance to heat

Fuse-base

The test is carried out only on fuse-bases of non-ceramic insulating material.

max

8.9.
The

power dissipation at test current lies within the limits indicated in Table 114.

The
The
of th
case
by th

-1 restarrangement

fuse-base to be tested is fitted with a dummy fuse-link according to Figure 104} 'w

torque applied to the fuse-carrier shall be two-thirds of the torque specified in Table
cross-sectional area of the conductors connected depends on the maximum rated cu
e largest fuse-link to be inserted in the fuse-base (see |IEC 60269-1:2024, Table 17
of fuse-bases for busbar mounting, the busbars with the smallest'dimensions as speg
e manufacturer shall be used.

Table 114 — Power dissipation of a dummy_ fuse-link at rated
and conventional fusing currents including tolerances

nose

115.

rrent

). In
ified

Size D01 D02 D03 DIl DIl Djv

Pow

Pow

Ford

er dissipation at I, W 2,5 5,5 7,0 4.0 7,0 9

er dissipation at test current 12 W 6,7 14,1 17,9 10,3 17,9 23,
e applied to the dummy fuse-link N 35,0 50,0 75,0 50,0 75,0 11p0,

For these values a tolerance of £3 % applies.

fuse is placed in a test arnpangement according to Figure 107 and placed in a he
nber, the holes provided.for the passage of conductors are sealed. The length o
ected conductors shall'be at least 1 m outside the heating chamber. The heating cha
be such that during.the test, the air temperature is kept at 80 °C + 5 °C, measured i
b of the sample at-a:distance of approximately 15 cm.

.2 Test'method

pir tempenature in the heating chamber is raised to 80 °C + 5 °C and is maintained fo
bdiatety~afterwards, but while maintaining the temperature of the heating chamber

Ating
the
mber
n the

ble’js_loaded with a test current corresponding to approximately /;. At this test curre

current shall be kept constant during the whole test duration of 2 h. At the end of the test, a
weight is applied straight and not jerkily at position 4 (see Figure 107), which (taking into
account the lever-arm relations) generates along arrow G a force according to Table 114 on the
dummy fuse-link. To apply the force, the inspection window has to be removed. The sample

may

be connected to a reduced voltage source{=42-\.

8.9.1.3 Acceptability of test results

After applying the force, a current shall continue to flow through the sample. The force is
maintained for 15 min and the current shall continue to flow unchanged through the sample.
Furthermore, after this test, the fuse-base shall not show any damage impairing its further use.
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8.9.2 Fuse-carrier

8.9.2.1 Test arrangement

A fuse-base shall be mounted on a 15 mm thick plywood board. The arrangement shall be the
same as in normal use. The fuse-base is fitted with a dummy fuse-link according to Figure 104.
The cross-sectional area of conductors depends on the rated current of the fuse-base (see
IEC 60269-1:2024, Table 17). The length of the conductors shall be at least 1 m outside the
heating chamber in which the test arrangement is to be placed.

The torque applied to the fuse-carrier shall correspond to Table 115. For tightening and later

loos
enal
is tig
Figu
heat
8.9.4

The
Imm
I, fo
of th

The
test
torqy

8.9.2

After
insul

8.10
Subd

8.10
Subd

The

ETTITTgOf thefuse-carrer, am adapter for the fuse-carrier s used; theimterior formrof,
les a tight connection to the insulated part of the fuse-carrier. The adapter of the fuse-c
htened with a torque wrench with a square-section shank, as is usual in service
e 108). The nut and the described test device shall be placed in the aboye*menti
ng chamber.

.2 Test method

air temperature in the heating chamber is raised to 80 °C + 5 °G'and maintained for
bdiately afterwards, the fuse is loaded with a test current, corrésponding to approxim
[ 2 h and the test current-must shall 17 be adjusted in such a-way that the power dissip

e dummy fuse-link lies within the limits indicated in Tablel114.

fest current shall be kept constant during the 2 h test. Immediately after the opening g
chamber, the nut heated up during the test is fitfted to the torque wrench, and with
e wrench, the fuse-carrier is loosened twice and tightened again.

3 Acceptability of test results

this test, the fuse-carrier shall show\no damage impairing its further use; especially
ating material shall not show any.fissures or inadmissible shrinkage.

Verification of non-deterioration of contacts

lause 8.10 of IEC 6026912024 applies.

1 Arrangement.of the fuse

lause 8.10.1 of IEC 60269-1:2024 applies, with the following addition.

dummy fuSe-link is given in Figure 104 of this document.

Torq

ues to' be applied to the fuse-carrier are equal to 40 % of the values given in Table 11

hich
Brrier
(see
bned

2 h.
ptely
ation

f the
this

, the

8.10.2 Test method

The following wording is added after the first paragraph of 8.10.2 of IEC 60269-1:2024.

The test-current is the conventional non-fusing current.

The

The

The

load period is 75 % of the conventional time.

no-load period is 25 % of the conventional time.

conventional time, as well as the non-fusing current, is stated in Table 2 of
IEC 60269-1:2024. A test voltage lower than the rated voltage may be used.



Shall is preferred over must.
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During the no-load period, the samples are cooled down to a temperature lower than 35 °C;
additional cooling (for example, a fan) is allowed.

The third paragraph of 8.10.2 of IEC 60269-1:2024 is replaced by the following wording.

Before the beginning of the cycling test, the temperature rise of the contacts shall be measured
at rated current when steady-state conditions have been obtained. The voltage drop measure-
ment shall berepeated made after 250 cycles and,-{fneeessary;after 750-eyeles if equation (1)
of 8.10.3 is not met, the measurement must be repeated after 750 cycles (see equation (2) of
8.10.3). 18

The poltage drop of the contacts is measured after 50, 250 and 750 cycles at direct currJnt of
I, =|(0,05 to 0,30) 7,. However, the current I, has to be chosen in such a way as%to'glve a

voltage drop of at least 100 pV.

The folerance of I, during the measurement shall not be greater than +18 % . Measuring ppints
are marked in Figure 109.

The [resistance of the contact is then determined on the basis of-the voltage drop. Bg¢fore
measurement, the sample has to be cooled down to room temperature. If the room temperature
during the measurement deviates from 20 °C, the following fotmula may be applied.

_ Ry
M40 x(T-20)

whelre

Ryq | is the resistance at temperature 20 °Cj
Rt is the resistance at temperature T;

aoq | is the temperature coefficient;

8.10|13 Acceptability of test(results

At the end of 250 cycles (Equation (1)) and at the end of 750 cycles (Equation (2)), the following
limit$ shall not be exceeded.

Ros0 — Rsg <159
Rgq

R750 ~R50 _ 4010,
Rso

Alternatively, the temperature measured according to Figure 109 can be used for verification.
As measuring points, the terminating lugs of the fuse-base (Figure 109) should be chosen. In
this case, the following limits shall not be exceeded:

After 250 cycles, the measured temperature rise values shall not exceed the temperature rise
values measured at the beginning of the cycling test by more than 15 K and after 750 cycles,
the measured temperature rise values shall not exceed the temperature rise values measured
at the beginning of the test by more than 20 K.


This clarifies the method.
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8.11

Mechanical and miscellaneous tests

8.11.1 Mechanical strength

8.11.1.1 Mechanical strength of the gauge-piece

8.11.1.1.1 Gauge- piece of size DIl and DIll (screw-in gauge-pieces)

Gauge-pieces shall be so constructed that the current-carrying parts are in one piece and that

they

Com

withstand the mechanical stress occurring in normal use.

The
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gauge-piece is screwed into a fuse-base by applying a torque of 1 Nm for 1 minSit is
irawn with the aid of the appropriate hand-key. In addition, an axial force of 10 N-is ap
th directions between the metal part and the ceramic part of the gauge-piéce. The te
b on the gauge-piece as delivered. For gauge-pieces having parts whichyare cement
J together, the test is repeated after the samples have been immersedy.fof 24 h in wa
emperature of 20 °C £ 5 °C, and again after the samples have beemconditioned for 1
nperature of 200 °C + 5 °C.

these tests, the samples shall show no change impairing theirfuture use; in particular

shall not be detached from the metal part.

then
blied
stis
dor
r at
h at

, the

d shall not be damaged and the ceramic parts shall stil_be  securely fixed to each ¢ther

By means of force measurement it is checked whether the resilient grip can hold the g

piecq
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The
fixed

b with the determined force = 2 N.

1.2 Mechanical strength of the fuse-carrier

ce of 2,5 N (fuse-carrier D01 and\D02) and 5 N (in all other cases) is applied gently t
ection window from the inside, dsing a steel rod of 6 mm diameter. The inspection wir
neither break nor be displaced during the test.

t mandrel, having the maximum diameter of the fuse-link d5 or d, as specified in Figurg
gure 111 is inserted\five times in the fuse-carrier. After this test, the test-dummy shoy

re 126 shall be rétained in the fuse-carrier when it is turned upside down.
1.3 Mechanical strength of the fuse-link
fuse-links’ shall have adequate mechanical strength and their contacts shall be sec

. Fof compliance they shall be tested as follows.

1.1.2 Gauge-piece of size D01, D02, D03, DIV-and D-type push-in gauge-rinT
uge-

b the
dow

110
VN in

Lirely

The

USe-TiNK is placed in the appropriate fuse-carrier complying with Figure 112, Figure 1

3or

Figure 114, which is screwed into a fuse-base complying with Figure 118, Figure 119 or
Figure 120, a gauge-piece complying with Figure 121, Figure 122 or Figure 123 being in
position. The gauge-piece has a diameter d; equal to the minimum value specified for the
relevant rated current.

The torque applied to the fuse-carrier is equal to that specified in Table 115 and the fuse-carrier
is then withdrawn. The fuse-carrier is screwed in and withdrawn five times. After this test, the
fuse-link shall show no damage within the meaning of this document. It shall not be possible to
remove the fuse-link end caps by hand.
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8.11.1.4 Mechanical strength of the fuse

The fuse-carrier fitted with a fuse-link complying with the standards is screwed five times into
the fuse-base fitted with the gauge-piece by applying a torque as given in Table 115 and
withdrawn five times. In case of fuse-bases for busbar mounting, the busbars with the smallest
dimensions as specified by the manufacturer shall be used. After this test, the samples shall
show no change impairing their further use.

NOTE—The tests specified in 8.11.1.3 and 8.11.1.4 may be performed at the same time.

Table 115 — Test-torque for mechanical strength

Size Torque
Nm
D01 1,5
D02 1,5
D03 2,5
DI 4,0
DIl 6,5
DIV 10,0

Mechanical strength of screw thread:

For screws, which are operated during the installation of the fuse, including screws of termjnals
and gcrews for fixing covers — but not screws for fixing the fuse-base to the supporting sufface
— thg following test is performed.

The crews are tightened and loosened-five times in the case of metallic thread and ten ffjmes
in the case of non-metallic thread by means of a suitable test spanner or screwdriver, applying
a torque as indicated in Table 116,

For festing terminal screws,~arconductor of the largest cross sectional area specified by the
manyfacturer or in IEC 60269-1 shall be placed in the terminal. The conductor shall be mpved
aftereach operation to_present a new surface to the terminal screw.

Table 116 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread
mm Nm
<26 0,4
>2,6<3,0 0,5
>3,0<3,5 0,8
>3,5<4,0 1,2
>4,0<5,0 2,0
>5,0<6,0 2,5
>6,0<8,0 5,5
>8,0<10,0 7,5

During the test, no change impairing the further use of the screwed connection shall occur.
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8.11
8.11

2.4 Resistance to storage at elevated temperature

.2.4.1 Test arrangement

Three fuse-carriers and three fuse-bases shall be placed in a heating chamber at a temperature
of 180 °C £+ 5 °C for a period of 168 h for the test on insulating parts other than ceramics
supporting current-carrying parts.

Covers shall be placed in a heating chamber at the following temperature for a period of 168 h:

100 °C = 5 °C.

A cdmplete fuse shall be exposed for 1 h to a temperature of 150 °C + 5 °C to meg} the
requjrements for cemented parts, sealing compound and colour markings.

8.1112.4.2 Test method

Aftenl cooling down to room temperature the following shall be tested.

Oneffuse-carrier and fuse-base shall be exposed to humid atmosphericeonditions as descfibed
in 82.2.3.2 of IEC 60269-1:2024. Immediately after this treatment; the insulating propdrties
shall be verified at a test voltage of 2,0 kV, according to 8.2\1,78.2.2.1 and 8.2.2.3|1 of
IEC 0269-1:2024, with the exception of Table 15.

The pther two fuse-carriers and fuse-bases shall be tested as follows.

The [fuse-carriers fitted with a fuse-link complying with' the standards are screwed five tjmes
into the fuse-bases fitted with gauge-pieces by applying a torque as given in Table 111| and
withdrawn five times.

8.11{2.4.3 Acceptability of test results

Aften this test, the test samples shall’ show no change impairing their further use.|The
mechanical strength, especially of the cemented parts, shall be maintained.

The sealing compound shall not-have moved to such an extent that live parts are exposed. After
this {est, the identification celour shall not have changed appreciably.

8.11(2.6 Dimensions and non-interchangeability

Compliance with\8:1.4 of 60269-1:2024 and 7.1.8. of this document shall be verified by
measguring and_eomparing the dimensions of fuse-links with the related dimensions of the ¢ther

partg

of the fuse.
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Figure 101 — Time-current zones for "gG" fuse-links
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%@-}_&k—um 1
5| 4 \ L\x
- P N\ i —Note 2
1 H N .
A7 ote X | \
T j N ! IN—Note 4
! ! | fyHote 2 i
g e i
I Nole 4 pir i
_ | 3 |
|
| \:\\Mﬁole 3 : "iﬂote3
- | i
- | i Note 1
2 ! (%/ o) 1 | ete
; Wil
: ;.
D01 - D43 DILL DI
IEC IEC
Dimensions in millimg
BS Size d, o3 d, o} 1£0,5
i L
@_!_% - ote 1 D01 10,5 6 36
} D02 15 10 36
[N ——Not
] ote D03 22 18 43
! N
|
i \\¥Nm 4
!
- |
=) i : 02
E : . % Size d1 j014 d3 4]2
i
i lote 3 DIl 14 22,5
|
: _—Note 1 DIl 20 28
3 i
_H N
75 NOTE 1 Contact CuZn, silver-plated.
T
A NOTE 2 Cu56Ni44 or an equivalent material with
similar values of specific resistance and temperature
coefficient.
DIy
IEC

NOTE 3 Quartz sand.

NOTE 4 Ceramic body.

Figure 104 — Dummy fuse-links according to 8.3 and 8.9.1.1

tres
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Dimensions in millimetres
Dimension a: see Figure 106

Note 47\ Note 5
o b8
15 S \
= O = 2|
z YT =T A= STy
1 e # -
1, - 3
——
e
l40|c 3
—Note 1
/
50 ‘ 50
/ ,
e T —
2 :f T B
juBAR .
P =1
\\
\\
\
Note 2 g5
IEC
NOTH 1 Metallic rod.
NOTH 2 Distance for adjusting of the contact force.
NOTH 3 Insulating material.
NOTH 4 Silver-plated contact pieces.
NOTH 5 Steel spring.
Figure 105'— Test rigs for fuse-links
Size Dimensions Contact force
a? i
mm mm N
D01 35+2 11,5 4010 %
D02 353 16,0 80 £10 %
D03 42 +2 23,0 120 £ 10 %
Bt 792 1455 200+10-%
DIl 49 +2 20,5 320 £ 10 %
DIV - 550 £ 10 %
56 '3 °
2 See Figure 105.
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Dimensions in millimetres

Silver-plated contact pieces (see Note 4 of Figure 105)

o A Ly
4 j ¥
i
L =
i KA H
i
N i
\
i . ©
| - -
= i e
\ i ] -
A J—| i o T
B e ol | *
i s |7 S
- \
- e o e
. [eoT o : x
Kk - L-—
1. L-_A A A
A'A ,L. 0
NOTE 6 26 7 -
IEC
IEC
Sizes D01 to D03 and DIl, DIl Size DIV

NOTE 6 Centring plate of insulating material.

Figure 106 — Test rigs for fuse-links
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G | Force according to Table 114

0
—-‘—-l ] /Note (<]
- 7 __-~Note 5 L
ote
ol 4%{ /Note 1
E 4
" /Note 2
\7// %
7227 |||
\Note 3
L L

IEC

NOTH 1 Isolation between the end-cap and the sCrewed shell except at the face.
NOTH 2 Dummy fuse-link.

NOTH 3 Fuse-base.

NOTH 4 Direction of the applied force.

NOTH 5 Fuse-carrier.

NOTH 6 Piston.

NOTH 7 Assembly‘platform.

Figure 107 — Test arrangement for fuse-bases according to 8.9.1.2
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i

|
|
|
| Torque wrench
i
|
|
]

Square-section’shank

‘ Adapter for fuse-carrier

IEC

Figure 108 — Example of a torque wrench according to 8.9.2
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ure 109 — Measuring points according to 8.3.3,°8.3.4.1 and 8.10.2 of fuse system A
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Dimensions in millimetres

dy
= [ [P S Y P
& 5,9max 40 A
) 1
o | :
% v 0 77
! = i |
| = ' ‘
Note § i : }
| 8 ' ‘
i — ! \
! |
F | \ l
- | < ' /
P’z b } [
d= 2 R 70| with rinNotes ‘ o
LA 3 Y With rim Note 4 2D e
[ 1
& g 145403
dy
Note 2 IEC
I, d, d, d, d, dg 1, I, %1
(note 2) (min.) (max.) (note 4) (note 4) (m3x.)
+0,3
A mm mm mm mm mm mm mm mm
D01 2 7.3
4 7.3
6 7,3 .
9,8 1.2, 6 - - 36
10 8,5 :
13 8,5
16 9,7
D02 20 10,9 16,7 (max)
25 12,1 16,7 max.)
32 13,3 16,7 (max)
35 138§ 138 | 153 0, 10 16,7 (max) | 4g 5 36
40 1373 16,7 (max)
50 0
(note) 14,5 16,7 0,
63 15,9 16,7 (max.)
D03 80 0
22 25,6
(note 4) 206 | 2259 18 23 22,5 43 1l6
100 25 25,6 (max.)

NOTE 1 Diameter of fuse-indicator.

NOTE 2 The maximum value of d, shall not be exceeded within a range of 13,5 mm.

NOTE 4 Choice of manufacturer, obligatory for 50 A and 80 A. The rim is necessary for the 50 A and 80 A rating to
ensure correct insertion. The rim may be used for other ratings in sizes D02 and D03.

NOTE 5 Hatched areas specify contact areas.
Body of the fuse-link of ceramic material.

NOTE 6 The sketches are not intended to govern the design except as regards the dimensions shown.

Figure 110 — Fuse-link, D-type. Sizes D01-D03
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Dimensions in millimetres
DIL/DITI

d3
@55 max.
Note 1

| s ar.

1,5 min.

49+2

40A

Note3

5 min
N\
25
-0
12,5

10-0

Note 2 T=—d 4y
d;
d>

15.5

3601

Noted—7

I

Note S~

IEC

The sketches are not intended to govern the design except as regards the dimensions shown.
Hatched areas specify contact areas.

Body of the fuse-link of ceramic material.
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I, dy dy dy dy dg
(note 2) (max.) S 0,3
A mm mm mm mm mm mm
2
4 6
6 11 min
DIl 12 8 o 14,2 225 7 - -
16 10
20 12 13 min
25 14
32 16 02 20,2 15 min 28 ° - -
35 16 102 20,2 15 min 28 ¢ N -
40 16 18+ 0,2 ) 0 - -
Djll +0,2 15 min 28
18,2 2
50 18 *02 20,2 15 min 280 - -
63 20 +02 20,2 15 min 28 0 - -
80 (6) 5 " 0
3] AV} 100 10,2 - 32 ¢ 345 , 38,5 6
I, Colour of fuse-indicator
A
2 Pink
4 Brown
6 Green
10 Red
13 Black
16 Grey
20 Blue
25 Yellow
32 Violet
35 Black
40 Green
50 White
63 Copper
80 Silver
100 Red

NOTE 1 Diameter of fuse-indicator.

NOTE 2 The maximum value of d, shall not be exceeded within a range of 10 mm for fuse-links DIl and DIl
measured from the bottom contact.

NOTE 3 Alternative shape.
NOTE 4 Optional metal cover.
NOTE 5 The gauge-pin is not mandatory for fuse-links with rated current 80 A.

The use of these colours is mandatory also for sizes D01-D03.

Figure 111 — Fuse-link, D-type. Sizes DII-DIV
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Dimensions in millimetres
003
0017002 | @ 44 max. |
| @38 min,
Not
B265 no. . e s Note 5
'@ 38 min. A2
@1 Note § j :
Note 6 ‘ O] / - i \ -z :‘
T ( ! = =
r | | ¢ |
=1 | - =
QU RS
c AN E 2 'S
= L4 g 2 - wl K -
«f = s B < e ! &
[/ ;F\ ) 3 € \ E”.
~_ 4 o T——— =
i ! Kote 2
el 2 @226 min._|
ds \Noie 1
_—di__.‘ 2. miln,
' Notes 4 ‘and 3
d;
@ 235 max. N30e2
Nole 4
@ 3% min.
& 38 mox.
IEC
The sketches are not intended to govern the design except as regards the dimensions shown.
Insuldting parts of ceramic or other sufficiently heat-résistant material.
I, d, d, dg s (note 1
(min.) (max.) (min.)
A mm mm mm mm
DO1 16 E14 18 11,1 0,27
D02 63 E18 22 15,4 0,37
NOTH 1 Mean value.
NOTH 2 Retainingchip, other retaining means are allowed.
NOTH 3 Tolerance in the first turn of the thread _% 25 -
NOTH 4\ “hread according to ISO 965-1, class designation 8g.
NOTE 5 The hole for the voltage tester is optional.
NOTE 6 Material: glass or other suitable transparent material.

Figure 112 — Fuse-carrier, D-type. Sizes D01-D03
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Dimensions in millimetres

DULIDILI
4 J‘
@38 min,
Mote 4—__ Hote 3
~ @8,
| .
T g .
; RN g
— N
N T 2
| :
- S,
g«
/ | & _
E ~ fae]
i $
|~No|e 2
S Note 1
ds
d
[
dy

IEC

The sketches are not intended to govern the design except.as'regards the dimensions shown.

ting parts of ceramic or other sufficiently heat-resistant material.

Insulg
I, d dy d, d, dg s (no_te 1)
(min.) (max.) (max.) (min.) (mint)
A mm mm mm mm mm mm
DII 25 E27 32 34 38 22,6 0,21
DIl 63 E33 40 43 48 28,1 0,31
NOTH 1 Mean value.
NOTH 2 Retaining clip, other retaining means are allowed.
NOTH 3 The holelfor the voltage tester is optional.
NOTH 4 Material glass or other suitable transparent material.

Figure 113 — Fuse-carrier, D-type. Sizes DII-DIII
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Dimensions in millimetres

The sketches are not intended to govern the design except as fegards the dimensions shown.

NOTH

NOTH

NOTH

NOTH

NOTH

NOTH

1

2

. @ 10 mox
Note e|\ G4, j—x
\'\\ ™ =
< © T 2J§ g ¢
1 - 2
# i i
™ Z I .J.']
7
- g
= . IS
@ 35" —Note ¢
. @BE5min 25 min.
‘Noic 5 Notes 1 and 3
61/, B
Node 4
@52 min,
" @55 max.
e

IEC

Mean value.

Retaining clip, other retaining means are allowed.

Tolerance in the first turn of the thread 7005.

Thread according to ISO 228-1; limit gauges according to ISO 228-2.
The hole for the voltage tester is optional.
Material: glass or other. suitable transparent material.

Figure 114 — Fuse-carrier, D-type. Size DIV
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////////
IEC
Key
1 Bolt
2 Nt
Dimensjons in millinpetres
Bolt Nut
Abbreviation External diameter Core diameter External diamefer Core diametelr
d d, D D,
Max. Min. Max. Min. Min. Max. Min. Mgx.
E 14 13,89 13,7 12,29 12,1 13,97 14,16 12,37 12,66
E 18 18,5 18,25 16,8 16,55 18,6 18,85 16,9 17,115
E 27 26,45 26,15 24,26 23,96 26,55 26,85 24,36 24,66
E 33 33,05 32,65 30,45 30,05 33,15 33,55 30,55 30,p5
Abbreviation Threads per 25,4 mm Pitch Rounding
z P r
E 14 9 2,822 0,822
E 18 %85 3 0,875
E 27 7 3,629 1,025
E 33 6 4,233 1,187
Figure 415 — Edison thread for D-type fuses; limit dimensions
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3%
=
5
e =
S | >~ .5’
EC
Key
1 THread profile
2 Gauge
3 (Reference removed)
4 Chamfered or rounded
Materjal: steel, parts exposed to wear shall be hardened.
Dimensions in millinpetres
Ring gauge b d,? d,® A ¥ Tor;}ues
mm mm mm Nm
E 14-D 16 13,89 12,29 38 2,822 0,822 1
E 18-D 20 18,5 16,8 45 3 0,875 1
E 27-D 24 26,45 24,26 63 3,629 1,025 1
E 33-D 32 33,05 30,45 71 4,233 1,187 1,5

a8 Maximum value of the external diameter/of the bolt thread according to Figure 115.

b Maximum value of the core diameter of the bolt thread according to Figure 115.

Manufacturing

Permissible wear

Tolerance for

Ring gauge tolerance for for the pitch

d, and d, d, and d, T, ¢

E*14-D 0 +0,02 +0,01
-0,025 0

E 18-D 0 +0,02 +0,01
—-0,025 0

E 27-D 0 +0,03 +0,01
-003 0

E 33-D 0 +0,04 +0,01
-0,03 0

C

The tolerance for the pitch is valid for any number of threads within the length of

thread of the ring gauge.

It shall be possible to screw the go gauge on the whole length of the thread with the maximum

torque M.

Figure 116 — Gauges for Edison thread for D-type fuses
for screwed shells of fuse-carrier go ring gauges
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{ |
3 3
l
f——
1EC
Key
1 THread plug gauge go
2 THread plug gauge not-go
For details, see the drawing on the next page.
Materjal: steel, parts exposed to wear shall be hardened.
Dimensions in millinpetres
I3
Plug gauge D, a D, b 1 c Thread Not'go Thread Not go
go gauge gauge go gauge gauge
0 0
-0,3 -0,3
E 14-D-Gd 13,97 12,56 7010;(; 103 16 8 24 16
E 1B8-D-Gd 18,6 17.15 70052 120 20 10 30 20
E 2/7-D-Gd 26,55 24.66 _0,62 142 24 14 36 26
E 33-D-Gd 33,15 30,95 7052 167 32 15 47 30

a8 dee the following table.

M
¢ The total length /, is an approximate dimension.

aximum value of the core diameter of the nut thread according to Figure 115.
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S i 1
l
B |
i
{, |
IEC
Key
1 THread profile
2 Plug gauge
Dimensions in millinpetres
Go¢ plug gauge D,? D, b d, L, Iy l, P r )
0,01 0
-0,3
mm min.
E 14-D-Gk 13,97 12,37 7 16 24 44 2,822 0,822 P
E 18-D-Gk 18,6 16,9 12 20 30 52 3 0,875 25
E 27-D-Gk 26,55 24,36 12 24 36 60 3,629 1,025 25
E 33-D-Gk 33,15 30,55 16 32 47 72 4,233 1,187 4
2 Lower limit of the external diameter of the nut thread according to Figure 115.
b Llower limit of the core diameter of the nut thread according to Figure 115.
Gp plug gauge Manufacturing Permissible wear Tolerance Torque M
tolerance for for for the pitch
D, and D, D, and D, Tpc Nm
E 14-D-Gk +0,025 0 +0,01 1
0 -0,02
E 18-D-Gk +0,025 0 10,01 1
0 -0,02
E 27-D-Gk +0,03 0 +0,01 1
0 -0,03
E 33-D-Gk +0,03 0 10,01 1,5
0 -0,04
¢ The telerance for the pitch T, is valid for any number of the thread being within the length of thread.

It shall be possible to screw the go gauge home at least with the maximum torque M. The not- go gauge shall not
engage under its own weight.

Figure 117 — Gauges for Edison thread, D-type fuses, go and not-go plug gauges
for screwed shells of fuse-bases
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D01/D02

26,9 max.
Note 6

By

15 may.

345

16p max.
25.4

A-A

— 55 —

2 min.

003

- ¢‘0b1.§
N30r2
Note ¥

Note 1

Dimensions in millimetres

10 mox.

1B.5 max.

- 17 . ‘5 J =
o= ~ Py 4 e 2 1w ®
= g o~ | o i / E4
= / } i ﬁ’/ 2 v f2 28 min
I~ ‘ == !
|NNNAN | [
\ ‘N 2
“Note 5 [ ke H w
/ i‘\{ Ll :; Note 5/ | @32 min. _|
[ 44,9 mox.
s—Note 8
:/
s§y\\ o =
.\;, T *5\”’ ] P
AN = ) —
\ /7 N\ =
A{ e 1z \\WIEMEL
~s N 2=
= Z ’)/ ) X“ =5 =
o \‘J;l’\:*;;_//« —Nole 3
15 mip T
32
Note 8
— h—
20
Note 8
IE§
1 a b d d d d D s (min.) o
n . - 1 2 3 4 6
(mln.) (mln) (mln) (min) (min) (ncte 3)
(min.)
A mm mm mm mm mm mm mm mm Tolerance mm?2
(note 1)
Dofl 16 2,5 5 E14 15 13 9,7 6,5 0,3 -0,05 0
max.
Dop 63 4 6 E18 19,5 17 13,7 10,5 0,65 -0,15 BO
max.
DOB 100 See sketch -0,25 50
NOTH 1 Tolerance in first turn of the thread.
NOTH 2 Preferred value — for fuse-bases for rail-mounting, this value refers to the top edge of the mounting fail.
NOTH 3%/Cross-sectional area of the connecting strips at least 0 mmZ2. The cross-sectional area of the conngcting

strips

may he reduced in the region of their own fixing means and in the region of terminals The cross-sectional area

of the connecting strips is calculated for an alloy containing at least 62 % copper. Connecting strips made of pure
copper or other materials with better conductivity than that of the calculated copper alloy may have corresponding

lower cross-sectional areas.
Within the hatched circle area no projection is allowed above the contact area.
Resilient grip for gauge-piece. A conductive connection between the grip and live parts is not allowed.
For multiple fuse-bases, the multiple value is relevant.
Thread according to ISO 965-1, class designation 7H.
Not applicable for fuse-bases for busbar mounting.

Insulating parts of ceramic or other sufficiently heat resistant material.
The sketches are not intended to govern the design except as regards the dimensions shown.

Figure 118 — Fuse-base, D-type. Sizes D01-D03

NOTE 4
NOTE 5
NOTE 6
NOTE 7
NOTE 8
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Dimensions in millimetres

Note 10—
_ 1

Note 9

DIV
DIDITI - 512 _
61'1,
d Note 8
- .
=1 2,5 min.
s g ,
I o o Nole 1 B
~NeT = X7
I M2 = B ‘
f g 2 ~ I
4 | 2 -
o ; \ ! A-A
ER ) e gz ~ 2
AVl e I I ~
} i | 4 87
Bt &l
4 AN Note 5 | p 14]8 o8 |
- ote ,§'% S
<1 3 > i IR
Wiy in | A ——1g
2 ,“’\V q < |
Note 9 b A ) € \
Note 10— <. o~
\ : EJ @40 min.

yA

T1_1 ming

b mif, 7

IEC
The sketches are not intended to govern the design except as regards the dimensions shown.
Insuldting parts of ceramic or other sufficiently heat-resistant material.
I, a b d, d, d, d, dg h s (min.) 0
(min.) | (min.) (min.) | (min.) [(note 7)| (min.) |(note 2) (ngte 3)
(min.) (min.)
A mm mm mm mm mm mm mm mm mm | Tolerance | {2
(note 1)
DIl 25 10 E27 27 25,5 35 *g 24,5 2 0,5 -0,1 5
DIl 63 6 12 E33 33,5 31,5 |45 +§’5 30,5 2,5 0,65 -0,15 B0
DIV 100 See sketch -0,5 50
NOTH 1 Tolerance.in first turn of the thread.
NOTH 2 Only the thickness of the bottom of the connecting strip, minimum effective length of thread in conngcting
strip: R,2 mm=(BIT) and 3,2 mm (DIIl) for W3/16 in.
NOTH 3, Crdss-sectional area of the connecting strip at least 0 mm2. The cross-sectional area of the conngcting
strips|may be reduced in the region of their own fixing means and in the region of terminals. The cross-sectiona] area
of theleenrneeting-stripsis—ealetatedforanealoy—containingatleast62-Y%—copper—Ceonneetng-strps—made—of pure

copper or other materials with improved electrical and thermal conductivity than the calculated copper alloy may
have corresponding lower cross-sectional areas.

NOTE 4
NOTE 5
NOTE 6
NOTE 7

Within the hatched circle area no projection is allowed above the contact area.

Resilient grip for gauge-piece.
Effective thread length at least 7 mm from the top of the screwed shell.
When fuse-bases of size DIIl are used in assemblies (for example, consumer units) the tolerance of the

diameter d, of the corresponding protection covers may be reduced to 45 72,5 .

NOTE 8

Thread according to ISO 228-1; limit gauges according to ISO 228-2.

NOTE 9 Not applicable for fuse-bases for busbar mounting.
NOTE 10 Alternatively closed or open, oval holes permitted.

Figure 119 — Fuse-base, D-type. Sizes DII-DIV
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The sketches are not intended to govern design except as regards the dimensions shown.

Dimensions in millimetres

d
I
-G -
s g~
i Sz 1 AA
| -
i 4 ‘ 3 ~——Note 6
! Ty /
T & I -
T =]
A | =
A = I =
Note 5- // 1A g ' Ny
Pl
2 MNote 8 }
IEC
Dimensions in millinpetres
I, a b d, d, ds d, dg s (min.) [
(min.) (min.) (min.) (min.) (note 7) (min.) (nqte 3)
(min.)
A mm mm mm mm mm mm mm mm Toler- mm?2
ance
(note 1)
DIl 25 5 10 E27 27 25,5 35 +g 24,5 0,5 -0,1 15
DIl 63 6 12 E33 33,5 31,5 45 +§’5 (7) 30,5 0,65 -0,15 B0
Insulgting parts of ceramic.orether sufficiently heat-resistant material.
Currept-carrying parts of ‘copper or copper alloy.
NOTH 1 Tolerancesin,first turn of the thread: 78'1 (E27)
015 (E33).
NOTH 2 Effective thread length at least 7 mm from the top of the screwed shell.
NOTH 3{CGross-sectional area of the connecting strips: at least 0 mm?. The cross-sectional area of the conngcting
may-bereduecedintheregionoftheirownfhdrgmeansandrtheregionofterminats—Hhe-eross—seetional area

strips
of the connecting strips is calculated for an alloy, containing at least 62 % copper. Connecting strips, made of pure

copper or other material with improved electrical and thermal conductivity than the calculated copper alloy may have
corresponding lower cross-sectional areas.
NOTE 4 Within the hatched circle area, no projection is allowed above the contact area.

NOTE 5 Resilient grip for gauge-piece.
NOTE 6 Alternatively closed or open, oval holes permitted.

NOTE 7 When fuse-bases size DIl are used in assemblies (for example, consumer units), the tolerance of the

0

diameter d, of corresponding protection covers may be reduced to 45 _15 Mm.

NOTE 8 Not applicable for fuse-bases for busbar mounting.

Figure 120 - Fuse-base, D-type for push-in gauge pieces. Size DII-DIII
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I, d, d,
A 10,1 10,1
2 7,9
4 7,9
~ 6 7,9
H DO1 12
S 10 9,1
13 9,1
1.6 L + L rs VAN
16 {rete—d) trrete—4y
20 11,5
Note 1 25 12,7
32 13,9
D02 40 15,1 16,6
35 13,9
50 15,4
N 63 (note 4) (note 4)
80 23 27
D03
100 (note 4) (note 4)
NOTE 1 Coldured according to Figure 111 (table).
Note 3— 1 NOTE 2 <Grip of the working head.
PO -0.3
NOTE. 3" Resilient between 5 mm and 24 mm.
& .
T n s NOTE 4 Gauge-pieces do not apply to the maximum
= rating.

IEC
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Dimensions in millimetres

The s

Gauge-piece 40A

40 A
dy
!
T 77
S i
H o401 |
< | ~
| < 4
= ! =t
3 |
= | h
/ |
13,9401
Note 1
IEC

ketches are not intended to govern design except as regards the dimensions shown.

Figure 121'- Gauge-piece and hand-key, D-type. Sizes D01-D03
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Dimensions in millimetres

Screw-in gauge piece

40A
d 4y Gauge-piece DIV
d
3’3 " ¢16,5m‘6 d1
| | 3 i
- i i P77 L
=] . ! [
+| | R i YW |-
o> i E=3 - \ L
Note3: _W3/16 in | | ™~ Note|2
L._ds_>
; il =
&
H ~t
| Note 2 Note 1 L[~
/ |
\ /
|
i
by
IEC

Insulating part of ceramic material

W/n /

10*2

6.4

>
________________ﬁ_

| Note 5

—
59} 05

IEC

The sketches are not intended to govern design except as regards the dimensions shown.
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I, d, d, dy d, b, b,
A (min.) (min.) (min.) (max.)
0 0
-1,5 -1,5
mm mm mm mm mm mm
2 6,5
19
4 6,5 4.5 6,5 24 20 (note 6)
6 6,5
10 8,5 +0,8
DIl 6,5
13 8,5 0
16 10,5 8,5 8,5
20 12,5
9,5 9,5
25 14,5
32 16,5 +0,8 29
15 15 30 26 )
35 16,5 0 (notd 7)
+0,6 24
40 18,5 . 15 15 30 26 (notd 7)
DIl
+0,8 24
50 18,5 . 15 15 30 26 (notd 7)
+0,8 24
63 20,5 . 15 15 30 26 (notd 7)
80 6 4 - - - -
DIV +0,5
100 8 — - — - —
NOTH 2 Coloured according to Figure 11.1((table).
NOTH 3 Effective thread length at least*2,5 mm.
NOTH 4 Resilient between 5 mm'and 9 mm.
NOTH 5 Insulating materjal.
NOTH 6 Resilient between 18 mm and 20,5 mm.
NOTH 7 Resilient/between 24 mm and 26,5 mm.

Figure 122 — Gauge-piece and hand-key, D-type. Sizes DII-DIV
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Gauge-piece DII/DIII

Dimensions in millimetres

Ceramic material

40A
| ds
dy Note 2 b
4y / @165 Note 2

214015
1,940,135
2!03

-1

>’>>—-
q

. Edge broken or rounded

6-25
1,9.03

18.02

60 min.

" .3,2 max.

1EC

The sketches are not intended to govern design except as regards the dimensions shown
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Tn 4 4 43 4 45 Colour of the front
+0.8 0,5 0,5 10,5 (min.) surface

A mm mm mm mm mm
2 Pink
4 6,5 10 Brown
6 Green

DIl 10 8,5 22,5 18,5 20,5 12 Red
16 10,5 14 Grey
20 12,5 15,5 Blue
25 (see Note 3)
2 Rink
4 6,5 10 Brown
6 Green
10 8,5 12 Red
16 10,5 14 Grey
20 12,5 28,5 24,5 26,5 16 Blue

a 25 14,5 18 Yellow
32 16,5 20 Violet
35 16,5 20 Black
40 See Figure Green
50 18,5 21,5 White
63 (see Note 3)

NOTH 2 Coloured surface.

NOTH 3 Gauge-pieces do not apply to thelmaximum ratings.

Figure 123 — Gauge-pieceland hand-key, D-type push-in gauge rings. Size DII-DIIj
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Dimensions in millimetres
|
_ 25,
] /o P==
{ / ‘
‘ _ J»_ A _ x N . R=0,13733 P
RN ! &\ N\ N H=0,96049 P
a N
N N\ N X‘
B NN p
®, \, o~ Q
RS NN AN \\x \ | Sl ecrsso1
=] \ \\ Q
NANNNN\N\ @\ N |
IEE
Key
1 Nt
2 Bolt
Nominpal sizes
Full thread | Threads per Pitch Thread-pitch Core Core crgss-
Abpreviation 25,4 mm diameter diameter sectign
d=D z P d, =D, dy; =D, mm2
W3/16 4,762 24 1,058 4,084 3,406 9,1
Threald limits
Bolt thread Nut thread
External Thread-pitch Core External Thread-pitch | Core dianfeter
diameter diameter diameter diameter diameter
Abhreviation
d d, d, D D, D,
mm mm mm
Max. Min. Max. Min Max. Min Min. Max. Min. Max. Min.
W3/16 4,732 (4,593 | 4,054 | 3,965 | 3,376 | 3,183 4,762 4,216 | 4,084 | 3,744 | 3|406
Figure 124 — Whitworth thread W 3/16 for screw-in gauge rings and
corresponding fuse-bases of sizes DIl and DIil
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Dimensions in millimetres

Key

1 Slightly rounded edde

2
]
;

—— 12 e —
<—t1———>-

t3

IEC

dy 4
Sizg d, Galuge
Max: Min. Max. Min. Max Min. Max. Min. Max. Min.
DI 24,3 24,2 3 2,9 12 31 30,5 11,5 11 4,5 C17A
DIl 30.5 304 3 29 12 31 30.5 11.5 11 4.5 c178B
DIV 38,9 38,8 14,4 14,3 24 38 37,5 17 16,5 14 13,5 c17cC
D01 12,3 12,2 6,2 6,1 10 22 21,75 7 6,5 2,75 C17E
D02 16,85 | 16,75 10,2 10,1 14 22 21,75 7 6,5 2,75 C17F
D03 27,7 27,6 18,2 18,1 22 25,5 25,25 9,5 9 2,75 C17G

The gauges are intended for checking that the hole for the gauge-piece in the bottom contact (sizes DIl to DIV) or
that the hollow space (sizes D01 to D03) is concentric with the thread of the screwed shell.

It shall be possible to introduce the gauge without undue force into the fuse-base so that the surface E is
approximately level with the upper edge of the screwed shell.

Material: steel.

Figure 125 — Gauges C 17 for concentricity of fuse-bases
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Dimensions in millimetres
Undimensioned radiuses RO0,6

213
210
= .
31 :
| < :
5 < > =
DIl & kS :
3 1200-7 & i
16,5 '
219
@22
0 i :
P i :
‘ N -
- \ © |
D % | 2 |
— |
18,6 '
222
9.8 ‘ -
o8 . Size Weight
N 3 DIl 33gt2g
° i DIl |57g+2g
DO1 o ‘ g
- ! DO1 8g+1g
3 D02 |15g+1g
‘ D03 |42gt2g
~=lgo7
298
i o8
~ i
0 i
D02 = i ©
i @ L
lge7 | ° T
s ‘
- 1
o i
s 5 . of
- % @ i
Loo7 ‘
IEC
Materfal{_hardened steel

Surface quality in the cylindrical area Ra = 3,2um

NOTE The dimension "21,1" has ben corrected in DII.

Figure 126 — Test dummies DII, DIll, D01, D02 and D03 for fuse-carrier test
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Figure 127 — Time-current zone for "gG" fuse-links 40 A
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Annex AA
(informative)

Special test for cable overload protection2
(for fuse system A)

Fuses with 7, > 10 A shall be tested as follows.

AA.1 Arrangement of the fuse

One
subn

The
out 3

NOTH

AA.]

A teq

Tabl
withd

time

fuse comprising fuse-base, fuse-carrier, gauge-piece, cover and the relevant fuse-li
hitted to the test.

t an ambient air temperature of 30 +g °C.

LA lower temperature may be used with the manufacturer's consent.

P Test method and acceptability of test results

5t current equal to 1,13 1, flows through the fuse during the conventional time as giv

e 2 of IEC 60269-1:2024. The fuse-link shall not*operate. The test current is then rg
put interruption within 5 s to 7; = 1,45 I,,. The fuse-link shall operate within the convent

hk is

test arrangement is that specified in 8.3.1 of IEC 60269-1:2006. The test.shall be caried

BN in
ised
onal

2 See note to 8.4.3.5.
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Fuse system B —
Cylindrical fuses
(NF cylindrical fuse system)

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1

The
dom
give
rateq

The

—

]
-5 =

L]
-

o

2

IEC

Definitions concerning términals are given in IEC 60999-1.
For fhe purpose of this fuse system, the following terms and definitions apply.

2.1.201
screw-type-terminal

term
of th

. nI:arking on the fuse;
S

Terms and definitions

—Secepe

following additional requirements apply to “gG” fuses for use by unskilled person
bstic and similar applications having fuse-links, satisfying the dimensional requireni
h in Figure 201 of this fuse system. Their rated current does not exceed 63<A and
voltages are 230 V or 400 V AC.

following characteristics of the fuses are specified in addition to IEC,60269-1:

hted voltage;

hted power dissipation of the fuse-link and rated acceptabte, power dissipation of a
older;

me-current characteristic;
ates, /2t characteristics and conventional times andicurrents;

hted breaking capacity;

andard conditions for construction;

psts.

50269-1 applies with thefollowing supplementary requirements.

nal for the connection and subsequent disconnection of a conductor or the interconne

5 for
ents
their

use-

ction

b\{Wo or more conductors capable of being dismantled, the connection being made, dir

ectly

orin

directly, by means Of SCrews or nuts of any Kind

2.1.202

pilla

r terminal

terminal with screw-clamping in which the conductor is inserted into a hole or cavity, where it
is clamped under the shank of the screw(s)

Note 1 to entry:

clamping member to which pressure is applied by the shank of the screw.

3 Conditions for operation in service

IEC 60269-1 applies.

The clamping pressure may be applied direct by the shank of the screw or through an intermediate
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4 Classification
IEC 60269-1 applies.
5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

The rated voltage shall be 230 V or 400 V AC.

5.3.1 Rated current of the fuse-link

The maximum rated currents of fuse-links are given in the table of Figure 201¢

5.3.4 Rated current of the fuse-holder

The frated currents of the fuse-holders are the same as the maximum values of the fusedlinks
(see|5.3.1 of this fuse system).

5.5 | Rated power dissipation of a fuse-link and rated acceptable power dissipation|of a
fuse-holder

The [maximum values of rated power dissipation of<the fuse-links and the rated acceptable
power dissipation of the fuse-holders are given in Table 201.

Table 201 — Maximum values of rated power dissipation and values
of rated acceptable power dissipation

Di . Rated voltage - _Power )
imensions Rated current 7| U dISSIpatIOI'I./ a'cce'pt‘ ble
n power dissipation
mm A \Y w
6,3 x 23 6 230 1,0
8,5 x 23 10 230 1,3
10,3 x 25,8 16 230 2,3
8,5 x 31,5 20 400 2,6
10,3 x 3145 25 400 3,2
10 %138 32 400 3,2
16,7°% 35 63 400 6,8

5.6.2 Conventional times and currents

The conventional times and currents, in addition to the values of IEC 60269-1, are given in
Table 202.
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Table 202 — Conventional times and currents for "gG" fuse-links

Rated current I | Conventional time Conventional current
A h Inf If
1.<4 1 1,51, 211,
4<] <16 1 1,51, 1,91,
16 <7 <63 1 1,251, 1,61,
5.6.3 Gates
For lgG" fuse-links, in addition to the gates of IEC 60269-1, the gates given in Table 203 apply.

Table 203 — Gates for specified pre-arcing times of "gG" fuse-links

with rated currents lower than 16 A

I, I (10 s) I,.x. (58) I in. (0,1 8) I.. (0,15)
A A A A A

11,0 28,0 26,0 72,0
10 22,0 46,5 47,0 110,0

5.7.2
The

6 Markings

IEC 60269-1 applies.

If th13

Rated breaking capacity

minimum breaking capacities are specified‘in’Table 204.

Table 204 — Minimum-rated breaking capacities

Rated voltage Minimum rated breaking
capacity
\ kA
230 6
400 20

current Tiow dairection at rront or lateral side.

{use-bases are not capable of bidirectional current flow, they shall be marked witlp the

For this, preferentially, the symbol 5107A in accordance with IEC 60417 should be used. The
arrows may be covered in the installed state of the fuse-base. 19

In the case of fuse-bases for busbar mounting, the marking with the current flow direction is not

required.

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.



The text is added in the event the fuse-bases are not capable of bidirectional current.
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7.1  Mechanical design

The dimensions of the cartridge shall be in accordance with Figure 201.

7.1.2 Connections including terminals

See |[EC 60269-1 and IEC 60999-1.

Within the framework of this document, only those terminals intended for receiving external
copper conductors are included.

The pase shall be fitted with terminals designed to receive copper conductors of cross-sectjonal
arealand current rating as in the following table.

Table 205 — Nominal section of copper conductors that the terminals shall accept

Rated current of fuse-base Flexible conductors Rigid conductors
(note 1) of solid’core or cables
(note 2)
A mm? mm?
6 0,5 to 1 0,75 to 1,5
10 0,75 to 1,5 1 to 2,5
16 1 to 2,5 1,5 to 4
20 1,5 to 4 1,5 to 4
25 1,5 to 4 2,5 to 6
32 2,5 to 6 (NOTE 1) 4 to 10
63 6 to 16 10 to 25
NOTE 1 Attention is drawn to the fact that, for certain applications, more space is necessary.
NOTE 2 It is admitted that for conductors sizés 1 mm?2 to 6 mm?, the terminals are intended only for clamping
rigid| solid conductors.

Verification is to be carried.out by measurement and by the insertion of conductors of the
smallest and largest section successively.

7.1.4 Construction of a fuse-carrier

A fuse-carrieréshall be provided with means for retaining the fuse-link in position whethef the
fusetcarrier. is fitted in the fuse-base or not.

A fugesearrier for fuse-links for which an indicating device is required shall be provided with an
apprepriate—openingfer-observing-the—indicator—Fhe—opening—shal-be——closed-with—a—seelrely
fixed window of suitable transparent material or other suitable means of protection against
material which could be ejected from the indicator.

71.7 Construction of a fuse-link

A fuse-link shall be so constructed that it is not possible to remove or to replace parts ensuring
non-interchangeability.

In case the fuse has an indicating device, the indication shall be visible when the fuse-link is
inserted in the fuse-holder or fuse-carrier.
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7.1.8 Non-interchangeability

Fuses shall be so designed that a fuse-link cannot be replaced inadvertently by another rated
current exceeding a pre-determined value.

7.1.9 Construction of a fuse-base

A fuse-base shall be so designed that it can be securely fixed in such a way that its unintentional
removal is not possible.

A fuse-base intended for use with gauge pieces shall be provided with suitable means for

retai
tool.

Covq
mec
can

The
area

7.2

Asd
IEC
resp

The
perfq
max

The

hing the gauge pieces in positions and allowing their removal only by the aid of a sui

brs of fuse-bases providing protection against access of live parts shall withstang
hanical stresses occurring during fixing and shall be firmly fixed in such a fanner that
be removed only by the aid of a tool or deliberate action when mounted.

terminals shall be suitable for accepting conductors with the appropriate cross sect
S.

Insulating properties and suitability for isolation

escribed in 7.2 of IEC 60269-1:2024 and pending the application of the requirements g
0664 series, the clearances and creepage distances given in Table 206 sha
ected.

verification of this prescription is made<by measurements. The measurements
rmed on a sample without conductors,Zor on a sample fitted with conductors o
mum cross-sectional area specified in*Table 205.

requirements stated above do not apply to metal covers and enclosures, if these

isolated with an internal insulating sheet.

If an
cons

The
eval

The

enclosure of insulatingmaterial is covered internally by a metal sheet, this is in any
idered as an accessible-metal part.

thickness of thel(filling material exceeding a groove is not to be taken into accour
ation of creepage distance.

verification of this condition is made by examination.

able

the
they

onal

f the
| be

are
the

are

case

t for
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Table 206 — Creepage distances and clearances

surface of the bases:

Minimum creepage distances and clearances mm
1 Between live parts of the same polarity separated during breaking operation: 3
2 Between live parts of different polarities: 3
3 Between live parts and:
a) metallic accessible parts not listed in 5, decorative parts and metallic covers, parts of
mechanism, if these are isolated from live parts,
b) screws of fixing means for surface mounting base of devices 3
c—screws or-fixing-means-for-thre-baseof devicesimftust=mounting-housings;
d) screws of covers or cover sheets,
e) conduits entering the apparatus:
4 Between metallic parts of the mechanism and the accessible metallic parts, includingframe-
works used as support to flush-mounting device bases if an insulation is required:
5 Between live parts other than terminals for one part, and for the other part, metallic g
enclosures, or cases as well as the supporting surface of the bases:
6 Between terminals and the metallic enclosures or cases, as well as the supporting surface b
of the bases:
Shortest distance mm
7 Between live parts covered by minimum 2 mm of sealing compound and the supporting B

NOTE The contribution to the creepage distance of any groove less’than 1 mm wide is limited to its width. Ay air
gap lless than 1 mm is ignored in computing the total clearance,

7.3 | Temperature rise, power dissipation of the fuse-link and acceptable power

dissipation of the fuse-holder

Instgad of Table 5 of IEC 60269-1:2024Table 207 applies.

Table 207.+ Temperature rise limits for terminals

For terminals, the temperature-rise)limits, when the fuse-base is fitted with conductors

havihg a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding

ratedl current of the fuse-basesshall not exceed

65K

7.7 | I?t characteristics

7.7.1

In addition to Table 7 of IEC 60269-1:2024, the pre-arcing /%t values given in Table 208 a

Pre=arcing I2t values

bply.

Table 208 — Pre-arcing 72t values at 0,01 s for "gG" fuse-links

2 2
In I tmin I tmax
A A%s A?s
24,00 225,00
10 100,00 576,00
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7.7

.2 Operating 2t values

The maximum pre-arcing /2 values given above are considered as the maximum operating
I?t values. For fuse-links with rated currents greater than 16 A, the maximum pre-arcing It
values of Table 7 of IEC 60269-1:2024 are considered as the maximum operating It values.

7.8

Overcurrent discrimination of "gG" fuse-links

Fuse-links rated 16 A and above in series and with the rated current ratio of 1:1,6 have to
operate selectively over the whole breaking range (see 8.7.4 of this fuse system).

7.9

The fegree of protection shall be at least IP2X when the fuse is under normal service\condit

As

subdlause:

d)

Thege requirements are verified by the test according to 8.8 of this fuse system.

8

IEC 0269-1 applies with the-following supplementary requirements.

8.1

The following additional test is required according to Table 209.

8.1 Complete)tests

Protection against electric shock

specified in 7.9 of IEC 60269-1:2024, the following details are given with)fegard to

the fuses shall be so designed that no contact can be made between different poles
flse-carriers and fuse-links;

f shall be possible to replace easily a fuse-link without touching’the live parts;

t
fise-base is installed and connected with conductors as.in normal use, either fitted wi
flse-link or not, the fuse-carrier being in place;

NOTE In case of a fuse unprotected against direct contact and intended to be incorporated in appliance
requirement does not apply to parts for which the protection should be provided by screens or by constr
in the appliance itself.

when the fuse-carrier is withdrawn, the acgessibility to the live parts shall be possible
dfter a deliberate action.

Tests

Table 209 — Survey of tests on fuse-link

ons.

this

with

ne live parts of devices protected against direct contactshall not be accessible when the

h its

b, this
iction

only

Number of test samples

Test arrnrding to subclause

1 1 1 1

8.7.4 Verification of overcurrent discrimination X X X X

8.1

.6 Testing of fuse-holders

The following additional test is required according to Table 210.
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Table 210 — Survey of tests on fuse-holder and number of fuse-holders to be tested

Test according to subclause

Number of test samples

1

8.12

Verification of the reliability of terminals

X

8.2.2.3.1 This test shall be performed immediately after the humidity treatment described

in 8.2.2.3.2 of IEC 60269-1:2024.

The fuse-holder shall be submitted to the test voltage given in Table 15 of IEC 60269-1:2(

8.3.1 Arrangement of the fuse

The screws of the screw terminals shall be tightened with a torque of two-thirds-the torque ¢

in Tgble 211.

Table 211 — Screw-thread diameters and applied torques

24.

iven

Nominal diameter of thread Torque
mm Nm
I 1 1

Up to and including 2,8 0,2 0,4 0,4
Ovier 2,8 | up to and including 3,0 0725 0,5 0,5
Ovier 3,0 | up to and including 3,2 0,3 0,6 0,6
Ovier 3,2 | up to and including 3,6 0,4 0,8 0,8
Ovier 3,6 | up to and including 4.1 0,7 1,2 1,2
Ovler 4.1 up to and including 4.7 0,8 1,8 1,8
Ovler 4,7 | up to and including 5,8 0,8 2,0 2,0
Ovier 5,3 | up to and including 6,0 1,2 2,5 3,0
Over 6,0 | up to and including 8,0 2,5 3,5 6,0
Ovler 8,0 | up to and including 10,0 - 4,0 10,0
Ovler 10,0 | up to apdiincluding 12,0 (Under consideration)
Ovler 12,0 | up t6 and including 15,0 (Under consideration)

Column | applies to screws without heads, if the screw, when tightened, does not protrude
the hole, and to other screws which cannot be tightened by means of a screwdriver with a b

wider’ than/the diameter of the screw.

from
lade

Column Il applies to other screws, which are tightened by means of a screwdriver.

Column Il applies to screws and nuts, which are tightened by means other than a screwdriver.

8.3.3 Measurement of the power dissipation of the fuse-link

The fuse-links are tested in open air, in a vertical position in one of the test rigs according to
Figure 203 and Figure 204, according to the indications given in Table 212.

The sliding pin shall be well guided.
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The ferrules and other parts of the fuse-base shall be made from brass with 58 % to 70 %
copper, except springs, screws for connections, and the test piece used as specified in the
following subclauses for measuring the contact resistance. Furthermore, the ferrules shall be

silve

r-plated.

After each test, it is necessary to verify the good condition of the contact surface.

Table 212 — Values concerning the choice and the adjustment of the test base

Cartridge

No. of the base No. of the ferrule .
mt (see Fiaure 203) (see Fiaure 203) Distance b Contact force
Rated TUTTe \ g ? \ g ?
A mm N
6 1 1 48 6 )to §
10 1 2 48 6 to §
16 2 3 56 14 to 17
20 2 3 62 14 to 17
25 2 3 62 14 to 17
32 2 3 68 18 to 23
63 3 4 80 38 to 42
8.3.4.1 Temperature rise of the fuse-holder
The [dummy fuse-link shall have the maximum power-dissipation given in Table 201 and the

dime
8.4
8.4.1
The
indig
acco
ferru

8.4.3

In ad

If the

8.5

nsions in accordance with Figure 202.

Verification of operation

Arrangement of the fuse

8.5.1

fuse-links are tested in one of.the test-rigs according to Figure 203, chosen fron} the

ations given in Table 212. The, cartridge is placed under a housing in polyacryl fesin
rding to Figure 205. Before each test, it is necessary to verify the good condition of the
le surface.
.6 Operation of indicating devices and strikers, if any
dition to IEC 60269-1, the following applies.
tests areperformed at reduced voltages, the test circuit voltage shall be 100 V £ 5 V.
Verification of the breaking capacity
|~ Arrangement-of the fuse

The fuse-links are tested in a test-base according to Figure 206 adjusted according to

indic

ations given in Table 213. The contact ferrules are of silver-plated brass.

Before beginning the test, it is necessary to verify the good condition of the ferrule surfaces.
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Table 213 — Values for adjustment of the test base

ra?eathiudrg:nt No. of the ferrule Distance b Contact force
A mm N
6 5 70 8 to 10
10 5 70 8 to 10
16 6 73 14 to 16
20 5 79 14 to 16
26 6 29 14 to 18
32 6 85 22 to 24
63 7 85 38 1o 42

8.5.5 Test method

8.5.9.1 In order to verify that the fuse satisfies the conditions of 7.5 of tEC 60269-1:2024, lests
in agcordance with Table 20 of IEC 60269-1:2024 shall be made. An alternative test to fests
Nos.[1 and 2 of Table 20 is given in Annex BB.

8.5.8 Acceptability of test results

Subglause 8.5.8 of IEC 60269-1:2024 applies, under the, following restrictions. The followipg is
pernjissible:

- alfunction of the indicating device;

— dny crack of the cartridge which does not prevent its withdrawal without a tool;

— gmall blisters, localized bumps on the ferrules also small holes, provided that these aré not
slufficient to damage the fuse-base orthe fuse-carrier.

8.7.4 Verification of overcurrent discrimination

To verify the requirements specified in 7.7.1 and 7.7.2 of this fuse system, four supplementary
samples are tested, two to verify the minimum pre-arcing /2¢ values and the other two to \erify
the tptal /2¢ values.

The | samples aresarfanged as for the breaking capacity test according to 8.p of
IEC 0269-1:2024.

The fest voltage to verify the operating 72t values shall be

1,1x 400 V
V3

for 400 V fuses and 1,1 x 230 V for 230 V fuses.

8.8 Verification of the degree of protection of enclosures
8.8.1 Verification of protection against electric shock
To verify the requirements given in 7.9, the procedure is as follows:

— requirement b) is verified by examination;
— requirement c) is verified by means of the test finger shown in Figure 9 of IEC 60898-1:2002;
— requirement d) is verified by means of the test finger shown in Figure 9 of IEC 60898-1:2002.
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In the case of the protecting screen or of parts intended to be knocked out, the test finger is
applied with a 20 N force.

8.9 Verification of resistance to heat
The following two tests are performed.

a) Test in a heating cabinet

This[test 1s performed with the specimen being Kept in a heafing cabinet at a temperaiufe of
100 fC £ 5 °C for 1 h.

At thie end of this test, significant deteriorations shall not be observed, and live payxts protgcted
with [sealing compound shall not become exposed.

NOTH Slight displacement of the sealing compound is permitted.
a) Ball pressure test

Extefnal parts of insulating material other than ceramic are, furthermore, submitted to g ball
prespure test by means of the apparatus shown in Figure 16 ¢f IEC 60898-1:2002.

A stegel ball of 5 mm diameter is pressed with a force of, 20’ N against one part of the extg¢rnal
surfgce placed horizontally. The test is performed in~a heating cabinet at a temperatufe of
125 [C £ 5 °C. After 1 h in the heating cabinet, the pressure is released, the ball is rempved
and pfter 5 min, the diameter of the impression isiteasured, which shall not exceed 2 mnj.

Follqwing these tests, the fuse-carrier is (without fuse-link) withdrawn and inserted by hard 50
times.

Aften this operation, it is verified that.the force to withdraw the cover from the fuse-base, ex¢rted
in a firection perpendicular to the ’mounting plane of the fuse-base, is higher than 1,5 N.

The force is exerted withoutjerks by means of a mass of 150 g. The cover shall not be separated
from|the fuse-base.

8.10| Verification ©ofnon-deterioration of contacts
8.10{1 Arrangement of the fuse

A dummy fuse-link with its maximum power dissipation and its dimensions is given in 8.3.4.1 of
this fuse(system and Figure 202. A typical fuse-base with its spring-loaded contact piecgs is
given«n_Figure 204.

Torques to be applied to the screws of the terminals are specified in 8.3.1 of this fuse system.
In addition, 7.3 of this fuse system and 8.3.1 of IEC 60269-1:2024 apply.

8.10.2 Test method

The load period is 75 % of the conventional time.
The no-load period is 25 % of the conventional time.

The test current is the non-fusing current.


This method is no longer used.
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The conventional time, as well as the non-fusing current, is stated in Table 2 of
IEC 60269-1:2024.

A lower test voltage may be used.

8.10.3 Acceptability of test results

After 250 cycles, the measured temperature rise values of terminals shall not exceed the
temperature rise measured at the beginning of the test (first cycle) by more than 15 K.

750 | if tho t t | ft | hall t d
After cycles—if necessary, e-temperature rise—values—of-terminals—shall-hot-exceeq the

valugs measured at the beginning of the tests (first cycle) by more than 20 K.

8.11|11.1 Mechanical strength of the fuse-holder

To verify that a fuse has satisfied the requirements of 7.11 of IEC 60269-1:2024 it is submitted
to the following tests.

8.11(1.1.1 Verification of resistance to shock

The |verification is made by means of the apparatus described“in 8.11.1.1.1.1 of this |fuse
system. The test conditions are given in 8.11.1.1.1.2 of this fuse-system.

8.11|1.1.1.1 Test apparatus

The test apparatus, according to Figure 10 of IEC 60898-1:2002, consists of an arm swirging
round an axis and fitted at its lower part with a hammer.

The prm is made with a steel tube of 9 mm. external diameter and 8 mm internal diameterf and
includes

— dn its higher part, a device fitted with"a swinging axis, the distance of which to the frame of
the apparatus is adjustable, se, that the pendulum can move only in a vertical glane
perpendicular to the supporting'side of the frame;

— dn its lower part, a devicendesigned to hold one of the hammers described below.

The |ength of the tube isssuch that the distance between the swinging axis of the pendulunt and
the hammer axis mounted on the pendulum arm is equal to 1 m.

The [hammer has; as applicable, such a mass as, fixed on the tube by means of the dgvice
shown in Figure-1t1 of IEC 60898-1:2002, the vertical force to apply in the axis of the hammer
to mpintain.the pendulum arm horizontal, is:

— 2 Nvin.case of type a, hammer so-called "of 150 g" shown in Figure 11 of IEC 60898-1:24002.

According to dimensions, the apparatus is fixed on one supporf shown in Figure 12 of
IEC 60898-1:2002.

The support is so arranged that it is possible

— to place the apparatus so that the target is in the vertical plane passing by the pendulum
swinging axis;

— to turn the apparatus round one vertical axis;

— to displace the apparatus horizontally, in parallel to the pendulum swinging axis.
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8.11.1.1.1.2 Test procedure

The enclosure is fixed on the support as in normal use; the conductor apertures are left
open and the cover screws are tightened with a torque equal to two-thirds of that given in
Table 211.

Enclosures intended for flush mounting are placed in the recessed portion of a block of plywood
so that the edge of the enclosure box, if any, is flush with the surface of the block.

The enclosure box is tested separately and maintained against the support, its front side being
directed towards the hammer.

By acting on the position of the support and that of the swinging axis of the penduliim

encl
axis
betw
NOTH

The
rega

The
the d

The

pbsure is placed in such a way that the target is in the vertical plane passing by the_pend
and the hammer is allowed to fall down from the prescribed height, measured vert

The blows are not applied to the knock-out holes.

hammer to be used and the height of fall according to the enclosure classification
rd to the resistance to shocks are indicated in Table 214.

Table 214 — Hammer and height of fall'for test
for verification of resistance to'shocks

Type of apparatus Type of hammer Height of fall
cm
Ordinary enclosure a 15

apparatus is subjected to 10 blowsevenly distributed over the enclosure and if any,
over sheet.

first series of five blows is @pplied as follows:

<

The
encl

- %the case of flush-fitting'enclosures, one blow on the centre, one blow on each end o
i

ver sheet and the.fwo remaining at about half-distance;

een the target on the enclosure and the strike point of the hammer at its.fre€ fall point.

the
Llum
cally

with

over

f the

the case of other types, one blow on the centre, one blow on each lateral side andl the

wo remainingiblows on intermediary positions, the enclosure being turned after each §
ith the appropriate angle but not more than 60°, around a vertical axis.

bsure 10 90° around its perpendicular axis to the support.

ow,

second:series of five blows is then applied in the same way but after having turned the

If there are cable entries, the two lines of targets on the specimens are chosen to be at the mid-

way

of the cable entries.

After the test, the enclosure shall show no damage that could decrease its protective function.
It shall neither show any cracks nor deformations that could impair the operating characteristics,
or alter the guaranteed qualities of the specimens.

Sma

Il cracks, which do not alter the protection against direct contact, may be neglected.

Fracture of the external cover sheet is permissible provided that this sheet is double and the
second one satisfies the test, the live parts not being exposed.
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8.11.1.1.2 Verification of the constructional requirements

The fuse-carriers shall comprise a device intended to maintain the fuse-link in place during the
withdrawal of the fuse-carrier.

The efficiency of this device is verified by using a fuse-base corresponding to the fuse-carrier
under test.

The fuse-carrier is equipped with a gauge-piece, the dimensions of which are in accordance
with those given in Figure 207 for the rated current of the fuse considered, and fitted together
with the fuse-base as in normal use.

The |fuse-carrier is then withdrawn from the fuse-base and, where an elastic device| (for
example, a spring clip) is used to hold the fuse-link, the fuse-carrier is kept 'in) its most
unfayourable position during about 10 s.

The fest-piece shall not fall out from the fuse-carrier under the effect of itstown weight.

In the case of the screw-type fuse-carrier, the threaded sleeve shall be fixed securely and [shall
not gresent a rough surface on the live surface of contact.

The perification of these conditions is made by examination @nd by the following test.

The |fuse-carrier of a fuse-link having the maximum_dimensions is screwed in fully| and
unsdrewed 50 times consecutively as in normal use, by exerting during each screwing strqke a
torgye as indicated in Table 215.

Table 215 — Torque to berapplied to the fuse-carrier

Rated current of the Torque
fuse-base

A Nm

6 0,6
10 0,6
16 1,0
20 1,0
25 1,0
32 1,0
63 1,7

8.114-4— Mechanical-strength-of screw-thread

For screws, which are operated during the installation of the fuse, including screws of terminals
and screws for fixing covers — but not screws for fixing the fuse-base to the supporting surface
— the following test is performed.

The screws are tightened and loosened five times in the case of metallic thread and 10 times
in the case of non-metallic thread by means of a suitable test spanner or screwdriver, applying
a torque as indicated in Table 216.

For testing terminal screws, a conductor of the largest cross-sectional area specified by the
manufacturer or in IEC 60269-1 shall be placed in the terminal. The conductor shall be moved
after each operation to present a new surface to the terminal screw.
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Table 216 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread
mm Nm
<26 0,4
>2,6<3,0 0,5
>3,0<35 0,8
>3,5<4,0 1,2
40=395,0 2,0
>5,0<6,0 2,5
>6,0<8,0 5,5
>8,0<10,0 7,5

During the test, no change impairing the further use of the screwed conhéction shall occuf.

8.11]2.6 Dimensions and non-interchangeability
Compliance with 8.1.4 of IEC 60269-1:2024 and 7.1.8. of thisfuse system shall be verifigd by

measguring and comparing the dimensions of fuse-links with*the related dimensions of the ¢ther
partg of the fuse.

8.12| Verification of the reliability of terminals

Follgw the tests described in IEC 60999-1:1990\Clause 8.
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f— b —e]

e

1) Cplindrical part within the specified tolerances shall not be exceeded.

IEC

2) The diameter of the cartridge between the end caps shall not exceed diameter c.

Dimensjons in millimetres
230 V/400 V
Dimensions I, max U, a b c
A v

5,3 x 23 6 230 23,0 94 5,002 6,30,

0 0,2
B,5 x 23 10 230 23,0 9 4 5,002 850,

10,3 x 258 16 230 258 20,4 6,3+ 0,4 10,3 £ 0,

85 x 31,5 20 400 31,505 6,3+ 0,4 8,510,

19,3 %315 25 400 31,5+0,5 6,3+ 0,4 10,3 £ 0,
0,9 0,5

10 x 38 32 400 3870 10,0 705 10,3 £ 0,

16,7 x 35 63 400 35,0 0% 9,5£0,5 16,7 £ 0,

The sketch is not intended to govern the design except as regards the dimensions shown.

Figure 201 — Fuse-link



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 CMV © IEC 2024

— 85 —

Dimension e

6 A
10 A
16 A
20A
25A
32A
63 A

0,5 mm
1 mm
1,5 mm
1,5 mm
1,5 mm
2 mm

2 mm

.
N

The elnd caps are of nickel-plated and silver-platediCopper.

The bjody is of ceramic material.

The flise-element is of CuNi 56/44 alloy-or of an equivalent material with similar values of specific resistanc|
rature coefficient and is connectfed to the end caps by welding or brazing.

tempe
The fi

The o

The v,

The s

ther dimensions are indicated in Figure 201.

Figure 202 — Dummy fuse-link

4

s I

ling and arc extinction material is identical to that commonly used in fuse-links.

plues of powet.dissipation are indicated in Table 201 with a tolerance of *05 %.

ketch is motintended to govern the design except as regards the dimensions shown.

IEC

e and
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Dimensions in millimetres

v

1

|
|
g

M o
™

i--—eE———-——-
d—
m
1]
U]
A

!
I

Flexible braided conductor in copper with cross-section "s"

;

T

Test base
Hole
1 mm
o~ [ eot—p=—o oL D PN o
SHES Q) 3
g \
k /
Ferrule

EC

NOTH The measurement of the voltage drop should be made on the points T indicated in Figure 203.

No. of-test base a b* c d e f 1 o1 s
mm nmm?
1 8 10 12 17.5 8 50 5 4,6

2 12 10 17,5 24 15 65 6 13

3 20 10 30 40 20 75 12 30

* This dimension is given in Table 212.

No. of the ferrule 22 23 24 a5 g i ) k
1 5 4 9 10 4 1 10 8
2 5 4 13 14 5 1 10 8
3 10 4 15 17 6 1,5 10 8
4 12 8 21,5 24 7 2 10 18

Figure 203 — Test-rig and ferrules for the measurement of the voltage drop
and the verification of operating characteristics of the cartridge
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Base A Contact on two cylindrical caps
L L
/ Contact zone
4 /
% 1 %\/ Spring-loaded radial contact pieces
2 B
Z R
5T— Axial stop
/ N
A —— NI
: 1 G1———;——G1 T T Radalstop
T H1 - H1
)
)
Base B {' Contact on two cylindrical caps
t
. 7
////74\ Radial stop

|

ANNVANNN

/7//A///

Spring-loaded radial contact pieces

S S S Axial stop
Contact zone
IEC
Dimensions in millimetres
Size 1, G1 H1 L
A max. min.
6,3 x 23 6 8 9,5 11,5 28
8,5 x 23 10 8 10 11,508
10,3 x 25,8 16 8,5 10,5 13,10 08
8,5x 31,5 20 11,5 14 1628
10,3 x 31,5 25 11,5 14 16 * 28
10,3 %38 32 12,5 15 19,30 0°

Figure 204 — Fuse-base, A-type and B-type
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Dimensions in millimetres

150 e

50

T T XTI VA A S S 4 VA S A 4 F A a4

AR

EX

e 50 -]

Section a-a 1.5

IEC

Figure 205 — Housing for verification of\-operation of the fuse-links
with a test rig according to Figure 203
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Dimensions in millimetres

o 18 ot p Note —————— =]

inal mal

"
E- e NN -~
e | iEds =iy Ep—
w0
J, 12
@
€
!
p i
—_—, &rdl
{ | Lot

NOTE This dimension is given in Table 213.

E
ha 4+
- Vi

\\
—’-—d-r—-c-—i
b

? ol

™o N -k ‘ - <t o

«; © slat B4 al S

IEC
Dimensions in millimetres

No. of the ferrule 21 a2 a3 [ a b c d
5 2,5 8 12 10 14 5 12 5
6 2,5 8 12 12 17 6 12 5
7 2,5 8 12 18,5 24 8 12 5

Figure 206 — Test rig and ferrules for verification of breaking capacity
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a g —
°
Q
1 (&3
' i Q
b RIS Ty ) DU
IEC
Material: solid steel parts exposed to wear shall be hardened.
Dimensions Rated Rated a b c d
current voltage

mm A \% mm mm mm mm

0 +0,1 0 0
6{3 x 23 6 230 22,2 4, 4,47, 6,255 5.2 4k

0 +0,1 0 0
8[5 x 23 10 230 22,2 4, 4,47, 8,4 102 7.4 od

0 +0,1 0 0
10,3 x 25,8 16 230 25,4 4, 5,9 10,2 4, 9.2 4k

0 +0,1 0 0
8,% x 31,5 20 400 31,0 o, 5,9 8,4 o2 7.4 od

0 0t 0 0
10,3 x 31,5 25 400 31,0 o, 509 10,2 4, 9.2 4k

0 +0,1 0 0
10 x 38 32 400 37,4 4, 9,7, 10,2 4, 9.2 4k

0 +0,1 0 0
14,7 x 35 63 400 34,9 4, 9,17 16,6 0, 15,6 )5

Figure 207 — Gauge for verification of the upholding of the cartridge
in the fuse-carrier during withdrawal



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 CMV © IEC 2024 -91 -

1

Fuse system C —
Cylindrical fuses
(BS cylindrical fuse system)

General

IEC 60269-1 applies with the following supplementary requirements.

1.1
The

Typg I: rated currents up to and equal 45 A AC and a rated voltage of 230 VAT
Typg II: rated currents up to and equal 100 A AC and a rated voltage of 400"V AC.

NOTH 1 These fuses are intended for use on systems employing the future standardised voltage of 230/400
that
the hjgher voltage of 240/415 V AC and therefore these fuses will continue\fo be supplied and test
240 V| AC or 415 V AC rating until such time as all supplies have evolved to the recommended values of 230
400 V.

NOTH 2 For type Il fuse-links, in most cases a part of the associated*equipment for power supplies to bui
servep the purpose of a fuse-carrier and fuse-base.

Owing to the great variety of equipment no general-fules can be given; the suitability of

equipment to serve as a fuse-carrier and fuse-base-should-be-subjectto-agreement-bety
the—manufacturer-and—user must be stated instlie manufacturer’s instructions. HoweV

sepdrate fuse-carriers and fuse-bases are used they-should must comply with the approp
requjrements of IEC 60269-1 as stated in the, manufacturer’s instructions. 21

The following characteristics of the fuses are specified in addition to IEC 60269-1:

2

—Secepe

ill evolve from the existing nominal 220/380 V and 240/415 V systems. Howeyer many countries are still

—

bted voltage;

—

bhted power dissipation of the fuse-link and rated acceptable power dissipation of a 1
older;

=

me-current characteristic;

dates, It charagcteristics and conventional times and currents;

—

bted breaking capacity;
nllarking onthe fuse;
S

andard conditions for construction;

tests.

following additional requirements apply to “gG” fuses for use by unskilled persofs in
domestic or similar applications having cylindrical fuse-links:

V AC
using
bd as
V and

dings

such
een
er if
riate

use-

Terms and definitions

IEC 60269-1 applies.

3

Conditions for operation in service

IEC 60269-1 applies.

4

Classification

IEC 60269-1 applies.


These are clarifications and requested by HAS consultants.
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5 Characteristics of fuses

IEC 60269-3:2024 CMV © IEC 2024

IEC 60269-1 applies with the following supplementary requirements.

5.2

Rated Voltage

The values of standardised rated voltages given in Table 1 of IEC 60269-1:2024 applicable to
this document are:

Type | fuse-links — 230 V AC

Typd
(See
5.3

5.3.1

The

5.3.2

The

5.5

The
The

5.6
5.6.1

In ad
currd
and

morg

5.6.2

The

Il fuse-links — 400 V AC
NOTE 1 of 1.1)

Rated current
Rated current of the fuse-link

maximum rated currents are shown in Figure 301.

Rated current of the fuse-holder

Fated currents of typical fuse-holders are shown in Figure 302 and Figure 303.

Rated power dissipation of a fuse-link and tated acceptable power dissipation|of a

fuse-holder

maximum power dissipation of the fuse-lintks is given in Figure 301.

acceptable power dissipation of théZfuse-holders is given in Figure 302 and Figure 303.

Limits of time-current characteristics

Time-current characteristics, time-current curves and overload curves

dition to the limits.of\the pre-arcing time given by the gates and the conventional timg and
ents, the time-cufrent zones, excluding manufacturing tolerances, are given in Figurg 304

Figure 305. The _tolerances on individual time-current characteristics shall not devia

than +10 %.in‘terms of current.

Conventional times and currents

conyentional times and currents, in addition to the values of IEC 60269-1, are giv

Tabl

201

e by

Tn in

C-oU T,

Table 301 — Conventional time and current for "gG" fuse-links

Rated current /| Conventional time

Conventional currents

A h

1

nf

I, <16 1

1,251,

161
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5.7 Breaking range and breaking capacity
5.7.2 Rated breaking capacity

The rated breaking capacity shall be a minimum of 16 kA for Type | fuse-links and a minimum
of 31,5 kA for Type Il fuse-links.

6 Markings

IEC 60269-1 applies with the addition of colour coding for designated current ratings of Type |
fuse-links given in Figure 301. For all other Type | current ratings the markings shall be in black.

If the fuse-bases are not capable of bidirectional current flow, they shall be marked-with the
currgnt flow direction at front or lateral side.

For {his, preferentially, the symbol 5107A in accordance with IEC 60417 shoild be used,| The
arroyvs may be covered in the installed state of the fuse-base. 22

In the case of fuse-bases for busbar mounting, the marking with the corrent flow direction i not
requjred.

7 $tandard conditions for construction
IEC 60269-1 applies with the following supplementary requirements.

7.1 | Mechanical design
7.1.2 Connections including terminals

Reference is made to IEC 60999-1:1990,+Clause 7.

7.1.4 Construction of a fuse-carrier

A fuge-carrier shall be provided with means for retaining the fuse-link in position whethef the
fusetcarrier is fitted in the fuse-base or not.

A fuge-carrier for fuse-links for which an indicating device is required shall be provided with an
apprppriate opening-for observing the indicator. The opening shall be closed with a seclrely
fixed window of suitable transparent material or other suitable means of protection agpinst
matgrial, which~Could be ejected from the indicator.

7.1.7 Construction of a fuse-link

A fugexlink shall be so constructed that it is not possible to remove or to replace parts enstiring
non-interchangeability.

In the case where the fuse has an indicating device, the indication shall be visible when the
fuse-link is inserted in the fuse-holder or fuse-carrier.

7.1.8 Non-interchangeability

Fuses shall be so designed that a fuse-link cannot be replaced inadvertently by another rated
current exceeding a pre-determined value.

7.1.9 Construction of a fuse-base

A fuse-base shall be so designed that it can be securely fixed in such a way that its unintentional
removal is not possible.



See comments in Fuse systems A and B (comment 8 on page 20, comment 19 on page 71).
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A fuse-base intended for use with gauge pieces shall be provided with suitable means for
retaining the gauge pieces in position and allowing their removal only by the aid of a suitable

tool.

Covers of fuse-bases providing protection against access of live parts shall withstand the
mechanical stresses occurring during fixing and shall be firmly fixed in such a manner that they
can be removed only by the aid of a tool or deliberate action when mounted.

The terminals shall be suitable for accepting conductors with the appropriate cross-sectional
areas.

7.2

Insulating properties and suitability for isolation

Undé¢r consideration

7.3

Instd

Temperature rise, power dissipation of the fuse-link and acceptable pq
dissipation of the fuse-holder

ad of Table 5 of IEC 60269-1:2024, Table 302 applies.

Table 302 — Temperature-rise limits for terminals

bwer

For
havi
corr

erminals, the temperature-rise limits, when the fuse-base is fitted with.conductors
hg a cross-section as indicated in Table 17, 8.3.4.2 of IEC 602694142024, for the 65K
bsponding rated current of the fuse-base shall not exceed

1.7

The
86,0

7.9

The

8

IEC

8.1
8.1.4

I?t characteristics
/2t values given in IEC 60269-1 apply with the exception that the pre-arcing Iztmax val
x 103 for /,, = 100 A shall be deleted“and replaced by 68,0 x 103.

Protection against electric.shock

degree of protection against electric shock shall be at least IP2X for all three stages.

Tests

50269-1 applies-with the following supplementary requirements.

General

Arrangement of the fuse

e of

The dimensions of the fuse-links are given in Figure 30T and typical fuse-holders in Figure 302
and Figure 303.

8.3
8.3.1

Verification of temperature rise and power dissipation

Arrangement of the fuse

The test arrangement for the fuse-links is given in Figure 306. The test arrangement shall be
mounted vertically.

8.3.3 Measurement of the power dissipation of the fuse-link

The fuse-link shall be tested in the test rig shown in Figure 306.
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8.4  Verification of operation
8.4.1 Arrangement of fuse

The test arrangement for the fuse-link is specified in 8.3.1 of this fuse system.

8.5 Verification of breaking capacity
8.5.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 307.

8.5.4 Characteristics of the test circuit

IEC 60269-1 applies with the exception that the power factor for test No. 1 and test-No.2 hall
be 0{25 to 0,35.

8.5.5 Test method

8.5.8.1 In order to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests
in agcordance with Table 20 of IEC 60269-1:2024 shall be made. (An”alternative test to fests
Nos.[1 and 2 of Table 20 is given in Annex BB.

8.5.9 Acceptability of test results

The [requirements of IEC 60269-1 apply, and, in addition, fuse-links shall operate withouf the
meltijng of the fine wire fuse which indicates arging to the metal enclosure and without
mechanical damage to the test rig.

8.10( Verification of non-deterioration of contacts
8.10|1 Arrangement of the fuse

The test arrangement is given in 8.3.1 of this fuse system.
The dummy fuse-links shall haye'dimensions that comply with Figure 301.

The power dissipation ofithe dummy fuse-links shall not be less than the maximum rated ppwer
dissipation given in Figure 301 when tested in the standardized power-dissipation tegt rig
accqording to Figure(306.

The dummy fuse-links shall be so constructed that they do not operate during passage of the
over|oad cucrent /.

8.10{2.</Test method

The load period is 75 % of the conventional time.
The no-load period is 25 % of the conventional time.
The test current is the non-fusing current.

The conventional time, as well as the non-fusing current, are stated in Table 2 of
IEC 60269-1:2024.

A lower test voltage may be used.
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8.10.3 Acceptability of test results

After 250 cycles, the measured temperature rise values of terminals shall not exceed the
temperature rise measured at the beginning of the tests (1st cycle) by more than 15 K.

After 750 cycles, if necessary, the temperature rise values of terminals shall not exceed the
values measured at the beginning of the tests (1st cycle) by more than 20 K.

8.11.1.4 Mechanical strength of screw thread

For screws which are operated during the installation of the fuse, including screws of terminals
and gcrews for fixing covers — but not screws for fixing the fuse-base to the supporting sufface
— the following test is performed.

The |screws are tightened and loosened five times in the case of metallic thread\and 10 times
in the case of non-metallic thread by means of a suitable test spanner or screwdriver, applying
a torque as indicated in Table 303.

For {esting terminal screws, a conductor of the largest cross-sectionalyarea specified by the
manpfacturer or in IEC 60269-1 shall be placed in the terminal. Theconductor shall be mpved
afterf each operation to present a new surface to the terminal screw)

Table 303 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread
mm Nm
<26 0,4
>2,6<3,0 0,5
>3,0<3,5 0,8
>3,5<4)0 1,2
>4,0<'5,0 2,0
>5,0<6,0 2,5
>6,0<8,0 55
>8,0<10,0 7,5

During the test;yno change impairing the further use of the screwed connection shall occuf.

8.11]2.6 Dimensions and non-interchangeability

Compliance with 8.1.4 of IEC 60269-1:2024 and 7.1.8. of this document shall be verifigd by
measuring and comparing the dimensions of fuse-links with the related dimensions of the other
parts of the fuse.
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I
et —fa

SNPR SY JU -

L
IEC
Maximum rated . Maximum Length Length I of Diameter|D of
Type Colour coding power
current dissipati L endcap endcap
issipation
A w mm mm mm
la 5 White 1,1 23 fgs 4,8+0,5 6,35+ (,1
16 Blue 2,0 02
Ib 26 5% 6:4-4)0,5 10,32+ p,1
20 Yellow 2,5 '
Ic 32 Red 3,0 29+0,4 8,0+0,5 12,7 £ 4,1
Id 45 Green 3,5 35 9% 95405 16,67 + P, 1
63 5
lla - 57 +1,0 16 £ 0,5 22,23+ P11
80 6
I1b 100 - 6 57 £1,0 16 £ 0,5 30,16 £ P, 1
The maximum diameter (d) of the cartridge between the.endcaps shall be less than the diameter D of the end faps.

Figure 301 — Details of cylindrical fuse-links
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Fuse carrier

Q
Fuse base
IEC
Rated current Fuse-link type Acc:_pta_ble_power A B q

issipation max. max. mak.

A W nim mm mm

la 1,1 25,4 77,0 560

20 Ib 2,5 25,4 77,0 560

32 Ic 3,0 28,0 77,0 560

45 Id 3,5 30,0 80,0 60,0

NOTH This figure is included by way of illustration only_ahd does not prejudice the use of other shapes or forms,
provided they fall within the dimensions listed above.

Figure 302 — Typical outline dimensions of carriers and bases
for 230V cylindrical fuse-links

Under consideration

Figure:303 — Typical carrier and base for 400 V cylindrical fuse-links
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Cover-retaining screw

1,6 mm diameter holes in end cheeks

- 101 -

for test prods for measurement of

power loss

Dimensions in millimetres

1 T -
| :“I@ Fan i I i_
. ¢
! \ ) A\ 3 T
lacidl o
Asieh = =
u ==
A
1 1
== s
@y -e e @
2
End cheeks attached to cover 10
Inside
©
Radius "~
& \ I T )
g > ) X — N @G
x x@ /8 = - T + c
8] Q —_
£ & 7 =
= eé\
& /
RS N K Screws
4 L
©
- ~
Q
i s s
i J w
{ Q
‘ M G
IEC
Materjals
Base,|end cheeks and cover: insulating material
Clips] tin-plated
A Type A B C D E F G H J K L M2
(max.)
1P0 I1b 63,5 38 47,7 | 41,3 19 8,7 16 1,2 30,1 M5 5,2 1,6
3 Ta 63,5 30 40 41,3 15 8,7 16 1.2 22,2 M5 5,2 1,6
45 Id 42 25 34 25,5 12,5 5 10 0,6 16,7 | M3,5 4 1,6
32 Ic 42 25 34 25,5 12,5 5 10 0,6 12,7 | M3,5 4 1,6
20 Ib 29 19 28 19 9,5 4 6,5 0,6 10,3 | M3,5 4 1,6
5 la 29 19 28 19 9,5 4 6,5 0,6 6,3 M3,5 4 0,8
a8 These dimensions are for guidance only. They should be adjusted to give adequate contact pressure between
the clips and the fuse endcaps.

Figure 306 — Standard test rig for power-dissipation test
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Dimensions in millimetres

/Note 3
i L R T TR TR e g, S ':‘
1 |
| t
| — — i
| — — |
1 ]
1 |
NOIe 7 ' T B o e s e T ™ e i st e 4 " ‘
Note 8~ | ﬁ
a p—
>
g
0 Note 4 a
o= T == = == =~ .= ==\ Note 1 ]
It / /// \\\\
N
i ! y/4 D N\
fl fiwnc) = ! |
I ] | | i
f fr — | 1 1 i
19 max, || Note 9 h i N
1 l ! 1
i | : : !
S
[ J L { i
' Note 6 l
b: 4
-t W]
[ | ] | 11
L i { N
'l | A N | II
/t!__‘ . - | _r, Note 5
Note 10 e HH  Note 2
g 4 h
I J
IEC
Huse-link reference a b c d e f g h j
Typdgs I, lla and b 187 127 25 36,5 38 12,7 114 M12 111
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NOTE 1 Detachable cover fabricated from woven wire cloth, mild steel sheet or perforated mild steel sheet of such
thickness as to ensure reasonable rigidity. Individual apertures in the wire cloth or perforated steel sheet shall not

exceed 8,5 mm? in area. The cover may differ in section from that shown on the drawings, provided that the clearance
of 19 mm between the cover and live metal parts is not exceeded.
NOTE 2 Connecting studs of high conductivity copper.

NOTE 3 Copper adaptor plates of minimum section 25 mm x 6,3 mm length and fixing centres appropriate to the
fuse-link under test.

NOTE 4 Fuse clips of a size appropriate to the fuse-links under test. Specific dimensions are pending.

NOTE 5 The arrangement of the test connections beyond the test rig is not specified (the second paragraph of
8.5.1 0of IEC 60269-1:-2006 does not apply)

NOTH 6 The base shall be made from insulating material and the test rig shall be of sufficient rigidity to withtand
the fofces encountered without applying external loads to the fuse-link under test.

NOTH 7 Copper strip.

NOTH 8 Fine wire fuse of copper wire approximately 0,1 mm diameter, with a free length of not less that 7% mm,
conngcted between the terminal and one pole of the test supply.

NOTH 9 Chamfer.

NOTH 10 Short-circuiting link required for prospective current test. This may (be~slotted for easy disconnection.
The sjze of the copper link shall be selected according to the rated breaking capacity.

Figure 307 — Breaking-capacity test rig
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Fuse system F —
Cylindrical fuse-links for use in plugs
(BS plugtop system)

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1 —Seope

Spegial requirements for "gG" fuse-links for use by unskilled persons for domestic and“similar
applications, primarily for use in plugs with rated currents not exceeding 13 A and rated voltages
not gxceeding 240 V AC. Dimensions of these fuse-links are given in Figure 604,

The following characteristics of the fuses are specified in addition to IEC 60269-1:

e rated voltage;

e rated power dissipation of the fuse-link and rated acceptable power dissipation [of a
Ise-holder;

[ ]
— —h

me-current characteristic;

e dates, 2t characteristics and conventional times and currents;

[ ]
-

hted breaking capacity;

. nlzarking on the fuse;
standard conditions for construction;

e tests.

2 Terms and definitions

IEC 60269-1 applies.

3 Conditions for operation in service
IEC 60269-1 applies.

4 Classification

IEC $0269-1 applies.

5 Characteristics of fuses
IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage
The rated voltage shall be 240 V AC.

5.3.1 Rated current of the fuse-link

For adequate protection of flexible conductors, the preferred ratings are 3 A and 13 A. Other
ratings shall be below 13 A and selected from the R10 and R20 series rounded to the nearest
whole number.
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5.3.2 Rated current of the fuse-holder

Fuses used in plugs may require special current ratings to protect adequately flexible
conductors.

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

To ensure that the plug is maintained within acceptable temperature rise limits, the rated power
dissipation of the fuse-links shall not exceed 1 W when carrying rated current under specified
conditions of test.

5.6.1 Time-current characteristics, time-current zones and overload curves

The time-current zones are given in Figure 602.

5.6.2 Conventional times and currents

Conyentional times and currents are given in Table 601.

Table 601 — Conventional times and conventionalcurrents

Rated current
for fuse-link I,

A

Conventional time

h

Conventional currents

1 1

nf f

<13

0,5

1,61, 1,91,

5.6.3 Gates

Gatgs for specified pre-arcing times are given in Table 602.

Table 602 — Gates for specified-pre-arcing times of "gG" fuse-links for use in plugs

1, I (10.8) I, (59) I, (0,15) I,y (0,15)
A A A A A
3 5,5 9,5 7 19
13 30 55 70 140

5.7.2 Rated breaking capacity

The minimum value of the rated breaking capacity shall not be less than 6 kA AC.

6 Markings
IEC 60269-1 applies with the following supplementary requirements.

The markings on the fuse-link barrel shall be in brown for a 13 A rating and red for a 3 A rating.
For all other ratings the markings shall be in black.

If the fuse-bases are not capable of bidirectional current flow, they shall be marked with the
current flow direction at front or lateral side.

For this, preferentially, the symbol 5107A in accordance with IEC 60417 should be used. The
arrows may be covered in the installed state of the fuse-base. 23



See comment in Fuse systems A, B and C (comment 8 on page 20, comment 19 on page 71, comment 22 on page 93).
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In the case of fuse-bases for busbar mounting, the marking with the current flow direction is not
required.

7 Standard conditions for construction
IEC 60269-1 applies with the following supplementary requirements.

71.7 Construction of a fuse-link

A fuse-link shall be so constructed that it is not possible to remove or to replace parts ensuring

non-faterchat |ycab;:;ty T

In the case where the fuse has an indicating device, the indication shall be visible when the
fusetlink is inserted in the fuse-holder or fuse-carrier.

7.1.8 Non-interchangeability

Fusgs shall be so designed that a fuse-link cannot be replaced inadverténtly by another fated
current exceeding a pre-determined value.

7.2 | Insulating properties and suitability for isolation

Under consideration

7.3 | Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder

Instgad of Table 5 of IEC 60269-1:2024, Table 603 applies.

Table 603 — Temperature-rise limits for terminals

For terminals, the temperature-rise limits, when the fuse-base is fitted with conductors
haviphg a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding 65K
ratefl current of the fuse-base shall nef exceed

7.7 | I?t characteristics

7.7.1 Pre-arcing 72t values

Limi{s are standardized for fuse-links rated at 3 A and 13 A as in Table 604.

Table 604 — Pre-arcing 12t values at 0,01 s for "gG" fuse-links

40 T in T ax

A A?s AZs
5 45

13 275 1200

7.9 Protection against electric shock

A fuse shall be so designed that live parts are not accessible when the fuse-base is installed
and wired as in normal use with gauge-piece(s), if any, fuse-link and fuse-carrier in position.
Where fuse-bases have exposed live parts which are intended to be covered, when installed,
by shields not forming a part of the fuse, these live parts are considered to be not accessible.
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The degree of protection shall be at least IP2X when the fuse is under normal service conditions.
When replacing the fuse-link, the degree of protection may temporarily be reduced to IP1X (see
Annex CC).

Where a fuse-carrier is used, it shall retain the fuse-link during insertion in and removal from
the fuse-base.

8 Tests

IEC 60269-1 applies with the following supplementary requirements.

8.1.4

For 4
with

8.1.5

For
fuse
the t

If the
havi
the 1

Arrangement of the fuse-link for tests

Il electrical tests, the fuse-links shall be mounted in the test fuse-base shownin Figurg 603

the axis of the fuse-link vertical.

Testing of fuse-links

pach rating to be tested, 45 samples are required. All the testsare performed unles
links constitute a homogeneous series (see 8.1.5.2 of IEC 60269-1:2024), in which
ests to be made are given in Table 605.

5 the
case

test has to be repeated for reasons other than the failure of the fuse-link, spare fuse-ljnks,
g approximately the same initial cold resistance as’the original samples, shall be used for

epeated test.
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Table 605 — Survey of tests on fuse-links

Sample numbers to be tested
Sample numbers in order of 1to|4to|7to| 10 | 13 | 16 [ 19 | 22 [ 25 | 28 | 31 | 34 | 37 | 40 | 43
decreasing initial cold resistance 3 6 9 to | to | to | to | to [ to | to | to [ to | to | to | to
12 |15 | 18 | 21 | 24 | 27 | 30 | 33 | 36 | 39 | 42 | 45
Tests on maximum rated current in a x x x x x x x x x x x x x x x
series
Tests on intermediate rated currentin | x x x * * * x x x * * x
a series
Testsrertowestrated-currentiha = = = = =
serieg
Tdst according to subclause Tests to be made
8.3 Verification of temperature x
rise and power dissipation
8.4.3]1 Conventional non-fusing
current a) x x
Conventional fusing
current b) x
8.4.3)2 Verification of rated current x
8.4.313.2 Verification of gates*
a) C) X X
b) d) x x
8.5 Breaking capacity No. 5 x
8.5 Breaking capacity No. 4 X
8.5 Breaking capacity No. 3 x
8.5 Breaking capacity No. 2 x
8.5 Breaking capacity No. 1 x
8.7.3[ Verification of pre-arcing /?t
2
at0,01s a) It .. x 3
b) 12tmax
8.11.1 Mechanical strength x
* Nptwithstanding the range, submitted by a manufacturer, these tests are mandatory for 3 A and 13 A fuseflinks.
All ranges submitted by asmanufacturer shall include 3 A and 13 A fuse-links.
Table 605 replaces Tables 11, 12 and 13 of IEC 60269-1:2024.
The |nitial'€old resistance of the samples shall be measured when carrying not more than 10 %
of the rated current. They shall then be sorted and numbered consecutively in descending @rder
of cqldwrésistance. These numbers are then used to determine which samples shall be uséd to

the various tests, as indicated in Table 605.

8.1.5.2 Testing of fuse-links of a homogeneous series

In addition to IEC 60269-1, the following shall apply.
The grain size may vary between different rated currents.

8.2.4 Acceptability of test results

There shall be no failure in any of the tests.
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8.3 Verification of temperature rise and power dissipation
8.3.1 Arrangement of the fuse

The connections of the test base (see 8.1.4 of this fuse system) shall be by means of single-core
copper cables with PVC or similar insulation, with a length of 0,3 m £ 0,05 m and a cross-section
of 2,5 mmZ2. The surroundings shall be free from draughts, and the ambient air temperature,
measured by a suitable thermocouple or thermometer at a horizontal distance of 1 m to 2 m
from the fuse-link, shall be within the range of 15 °C to 25 °C.

8.3.4 Test method

Threle fuse-links, selected in accordance with Table 605, shall be tested. After carrying\fated
current continuously for 1 h, the cover of the test base shall be removed. The millivoltdrop shall
then|be measured between the end surfaces of the endcaps of the fuse-links whilst carfying
rated current. Direct current is recommended for this test, but if AC is used, €are should be
taken to avoid errors, for example, by distorted waveform.

8.3.5 Acceptability of test results

The product of the measured millivolt drop, multiplied by the rated current, shall not exceed 1 W
for any rated current.

8.4 | Verification of operation
8.4.1 Arrangement of the fuse

This[shall be as specified in 8.3.1 of this fuse system. The tests shall be made using AC of
substantially sinusoidal waveform.

8.4.3.1 Verification of conventional 'non-fusing and fusing current

Six fuse-links, selected in accordance with Table 605, shall carry the conventional non-fusing
currgnt (1,6 1) for a conventional time of 30 min and shall not operate during this time.

Threfe fuse-links, selected in.aceordance with Table 605, shall be subjected to the conventjonal
fusing current (1,9 I,,). They-shall operate satisfactorily within the conventional time of 30|min.

The recorded time to opéerate can be used to verify the time-current characteristics.

8.4.3.2 Verification of rated current of "gG" fuse-links

During the follewing tests, the current shall be maintained within 2,5 % of the adjusted value.

Three fuserlinks, selected from those used for the power-loss test of 8.3, having been allpwed
to cgoldown to approximately ambient temperature, shall be subjected to 100 cycles of the
current_Eachrtycte shattcomprise amr on-period of +at 1727, fottowed by amoff-period of
15 min. This test should be run continuously but, where unavoidable, a single interruption is
permitted.

Following this, a current of 1,4 I shall be passed through the fuse-link for a period of 1 h.

Finally, the millivolt drop at rated current shall again be measured as in 8.3.4 and the values
obtained shall not exceed those recorded in the original test by more than 10 % and the marking
of the fuse-link shall still be legible.
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8.5 Breaking-capacity tests
8.5.1 Arrangement of the fuse

The fuse-links shall be mounted in the enclosed fuse-base shown in Figure 603. However, the
cable soldering sockets shown in this figure shall be removed and the fuse-base bolted directly
to two copper bars of a cross-section of approximately 25 mm x 3 mm by means of the test
terminals.

Substantial terminals shall be provided in these copper bars adjacent to the mounting terminals,
so that the fuse-base can be shorted by a copper-link of negligible impedance during the
calibratiomtest:

A typical arrangement for the test-circuit connections is shown in Figure 604.(The metal
enclpsure of the test fuse-base shall be connected to one pole of the supply through a finelwire
fuse|(FW) wired with a copper wire of diameter not greater than 0,1 mm and haying a free lgngth
of ngt less than 75 mm.

8.5.4 Characteristics of the test circuit

Subglause 8.5.2 of IEC 60269-1:2024 applies, with the exception that-Table 20 is to be replpced
by Table 606.

Table 606 — Values for breaking-capacity tests

Breaking capacity test No. 1 2 3 4 5
Progpective current 6 000 A Depends on ;=631 I,=41, Ig=2p61,
ratedrcurrent?)
Tolegrance on test current +10 b)o; +10 %
0 (o]
Powjer factor 0,3 — 04 Not specified (see 8.5.4)
Makjng angle after voltage zero o +10° o +20° Not specified
70% 40 0° 7%

Powjer-frequency recovery

voltage (RMS) 110 *% b)9, of the rated voltage

a) $ee Table BB.1.

b) By agreement with the manufacturer, this tolerance may be exceeded.

8.5.4 Calibtration of the test circuit

The powgr,factor shall be determined as described in Annex A of IEC 60269-1:2024, prefefably
by using method 1.

The required current values for tests 2 to 5 (see Table 606) shall be obtained by adjustment of
the series resistance only, the air-cored reactor remaining as adjusted for test 1.

8.5.5 Test method

8.5.5.1 In order to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests
in accordance with Table 20 of IEC 60269-1:2024 shall be made.

An alternative test to tests Nos. 1 and 2 of Table 20 is given in Annex BB.

8.5.8 Acceptability of test results

The fuse-links shall operate without external effects and damage beyond those specified below.
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In addition to IEC 60269-1, the following applies.

There shall be neither permanent arcing, ejection of flames nor flashover sufficient to cause the
fine wire fuse to melt.

8.7

Verification of I2¢ characteristics and overcurrent discrimination

8.7.3 Verification of compliance for fuse-links at 0,01 s

Six fuse-links shall be submitted for /¢ testing.

a)

1
v
b) T
I

The
in cd
man

Con{
speg

8.11

Threfe fuse-links, selected as shown in Table 605,-shall be tested in a tumbling barrel acco
C 60068-2-31 but with 20 mm thick hardwood (hornbeam) ends and a height of fall of

to IH
350
whic

Only
the f]

After
shall

alue in Table 604. No fuse-link shall operate.

hree samples shall be subjected individually to a pulse of 0,01 s correspending tq

tax Value in Table 604. All fuse-links shall operate.

Verification of non-deterioration of contacts

fuse-links produced to this standard are intended to be mounted direct within plugs an
nventional fuse-bases. Appropriate tests on contacts in the plugs are made by the
ifacturers.

sequently, no test for the non-deterioration of contacts:is appropriate for inclusion in
ification for fuse-links.

1 Mechanical strength

mm. Alternatively, with the consent of the manufacturer, a tumbling barrel with a steel
h has a greater dropping distance may be used (i.e. that used for testing plugs).

one fuse-link is tested at a time. The barrel is rotated at five revolutions per minute
use-link subjected to 50 falls;-i.e. 25 revolutions of the barrel.

the test, the body shall'not be broken, filling shall not have come out, and the end
remain tight whenested by hand.

hree samples shall be subjected individually to a pulse of 0,01 s corresponding to theé ?

min

the

d not
plug

this

ding

Dase

and

caps
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L
e D e

C

Length L Dimension / of end cap Diameter D of end cap
mm mm mm
+08 +0,2
254707 55+08 6.3 005

The maximum diameter d of the cartridge between the end caps shall be less than the(diameter D of the end daps.

NOTH This figure was previously Figure 33 in IEC 60269-3-1:2004, Section IV.

Figure 601 — Dimensions for cylindrical fuse-links (pfimarily used in plugs)
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Dimensions in millimetres

16 £ 1,0

Float (note 3)

—t8, |

it 8 e

+0[3

-4——400———'-]

:

8

et 75 £ 1[0

Terminal stem M3 x 25

Terminal for line wire fuse

—t 8, 1 js—

]

YTZTTLLY

Part section x-x (note 3)

\ 2,5 min. clearance

Hole forrivet: @ 2,5 |

Cable socket (note 4)
Cover (notes 1 and 2)
I
- —E1 =% (S
.)k f H

!

8

Hole tapped for terminal stem M3

3,5
lem-14 + 0,1 ol
le— 18 + O, 1"+l
=)
AN
7 £ 0,1
Cantact plate, brass oo
1
e [ 1 ~
Y,
_!r\// 7
Note 6 bt
o
| | +
L’ o

12 max.

u\ Insulating material

1,3

55

/

/
Fuse-clip (note 5)

Contact assembly

(twice full size)
IEC

NOTE T
NOTE 2
NOTE 3

NOTE 4
see 8.5.1.)

Box and cover should be made from 1,25 mm brass sheef, clean natural finish.
The over should be a push fit on box and should not be rigidly attached.
The end float and clearance between the insulation and the box is to allow the contacts to be self-aligning.

Cable sockets for 2,5 mm?2 cable for power-loss test. (Replaced by copper bar for breaking-capacity test,

NOTE 5 Fuse-clip. Made from beryllium copper 0,45 mm thick and heat treated (170 HV min.). Base of clip should

be flat; finish, silver-plated.

NOTE 6 Joints between clip, contact plate and terminal stem should be soldered.

Figure 603 — Test fuse-base
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0'2 (calibration)

R
O,
®
_T?" 1
L I,Q.L_l..__4 !
fog ! | |
L1l I
IA | F 1 O, (test)
¢ po | I
I\.J i
| f
| |
[N
IEC
Key
A removable link used for the calibration test
apparatus for closing the circuit
D circuit-breaker or other apparatus_for the protection of the source
fuse on test
FW fine wire fuse
L adjustance inductor
0, measuring circuit for recording the current
o, measuring eircuit for recording the voltage during the test
o, measucing/circuit for recording the voltage during calibration
adjustable resistor
source of energy

Figure 604 — Typical diagram of the circuit used for breaking-capacity tests
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Annex BB
(informative)
(for all fuse systems) —

Alternative tests for tests No. 1 and No. 2
of Table 20 of IEC 60269-1:2024

BB.1 Test method

In of
acco
2 of
meth

BB.]
This

of m
arcin

BB.

This
in T4

rdance with Table 20 of IEC 60269-1:2024 shall be made. As an alternative to tests™
Table 20 for fuse-links with constant 727 values at times less than 0,01s, the following
ods may be employed to achieve the test criteria for tests 1 and 2.

P Test No. 1

test shall be performed on three samples at rated breaking capacity. As a guide the in

g complies with the requirements of IEC 60269-1.

B Test No. 2

test shall be performed on three samples. As a guide the prospective currents are indig
ble BB.1.

Table BB.1 — Approximate .values of prospective currents for
breaking.capacity test No. 2

der to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests in

and
test

stant

pking for all tests may be taken from Figure BB.1, provided that the angle of initiatipn of

ated

Rated current'of the Prospective current
fuse-link
A A
<2 100
>2<4 160
>4<6 315
>6<10 500
>10<16 630
>16 <20 800
>20<25 1000
>25 <32 1250
>32<40 1600
>40 <50 2 000
>50<63 2 500
>63 <80 3150
>80<100 5000

NOTE In case of doubt, the definition of 7, of IEC 60269-1 applies (see IEC 60269-1:2024, Table 20).
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cle;

I!U
80° o Y N, RN AN
Q Q \ SO LN
<SSR NAN
s0¢ IR AN - AN
B NN NS
40° \\\;\‘\ }k‘
00 Q\
00 \
1g0° y
140°
' o
3 4 5 6 7 8 810 15 20 30 4e) 50 60 80 100
Current (expressed as multiple of /},)
IEC
wherg
I/ is the symmetrical current (RMS value) which causes the.fusg-element to melt in the time of one half-c
U is the making angle after the supply voltage zero.

Figure BB.1 - Instant of making for Test No. 1
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Annex CC
(informative)

Recommendations for future designs of fuses
(for all fuse systems)

CC.1 Overview

This standard is based on the present state of the art, i.e. well-established fuse systems used
in m@ny counfries over many years.

Incrgasing safety requirements go in parallel with technical progress. For new fuse-designs it
is recommended that attention should be paid to such features of fuses where limprovement
seems to be required. This applies in particular to the CC.2 and CC.3.

CC.2 Fuse contacts

The fontact force should be independent of the user's skill in handling the fuse.

CC.3 Protection against electric shock

The pfegree of protection against electric shock during(the period of replacing a fuse-link should
be af least IP2X.
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List of comments

This is the first of many changes requested by the HAS consultants to ensure CENELEC

compliance, when they reviewed the committee draft for vote (CDV).

If other changes are not otherwise commented then the changes were also the result of the

HAS review.
The largest changes required are to the introduction and the scope.

These changes should not have changed the “spirit” of the wording

This re-formatting and text is due to input from HAS consultant.
This re-formatting and text is due to input from HAS consultant.

For a number of standards referred to the publication dates are updated to'reflect the |
Hate, unless the later version is not relevant and this standard spegifically refers
brevious edition.

This additional definition is added.

The deleted text is considered to be not required.

lhis test is not deemed to add value to the standard, so.is deleted.

n the case a base is not unidirectional and may beyused on DC, this clarification is ad
This test is deemed not to add value and is also not acceptable to the HAS consultan
This is clarification required by HAS consaitant.

This modification clarifies the text.

This clarifies the purpose of the gauge piece.

Note 2 is no longer required\

Additions to tables in IEC'60269-1:2024 means this edition has to be specified.

This adds clarity as:to the method.

This makes the'statement specific.

Shall is preferred over must.

Thiscclarifies the method.

htest
to a

ded.

[he text is added in the event the fuse-hases are not capable of bidirectional current

This method is no longer used.

These are clarifications and requested by HAS consultants.

See comments in Fuse systems A and B (comment 8 on page 20, comment 19 on page 71).

See comment in Fuse systems A, B and C (comment 8 on page 20, comment 19 on page 71,

comment 22 on page 93).


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024-08(en-fr)

IEC 60269-3

Edition 5.0 2024-08

INTERNATIONAL
STANDARD

NORME S
INTERNATIONALE

Q
v
o> @
©

Pant 3: Supplementary requirements for fué@for operation by unskilled p¢rsons

Loww- voltage fuses —
(fufes mainly for household or similar ?\@Iications) — Examples of standargized

sygtems of fuses Ato F o
)
FuItibIes basse tension — ) ®$
Partie 3: Exigences supplémentaires pour les fusibles destinés a étre utiligés

par des personnes non qualiﬁ%es (fusibles pour usages essentiellement
domestiques et analogt@t Exemples de systémes de fusibles normalisés A a F
O

OQQ
4
/,4/ o 7

/ /f//;/; 7 / i /

i // / 7 // ///[/;/
/ 7 / / 7440
e / )

7
U\

A



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

-2- IEC 60269-3:2024 © |IEC 2024

CONTENTS
O ] T I PP 10
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns 13
1 GBNEIAl SO . it 14
2 NOIMAtIVE FEFEIENCES .. oeieii e 14
3 Terms and definitioNs ... 15
Fuse system A: D type fuse SsyStem ... 16
1 General .16
111 ST o 1= P S ...16
2 |Terms and definitions ..o 16
3 |Conditions for operation in ServiCe..........oooiiiiiii e A ...16
4 |ClasSIfication .. ....couiiiii e R ...16
5  |Characteristics Of fUSES ....ieuiiiiiie g ...16
5)2 Rated vOItage ......ooviii e O ... 16
5.3.1 Rated current of the fuse-link...........cooiii i B e ... 17
5.3.2 Rated current of the fuse-holder ... i ... 17
5.3.3 Rated current of the gauge-piece........ccvvi i S i, ... 17
55 Rated power dissipation of a fuse-link and ratedacceptable power

dissipation of a fuse-holder ..o S ... 17
516 Limits of time-current characteristics...... ). i, ... 17
5.6.1 Time-current characteristics, time-gurrent zones and overload curves ........ ... 17
5.6.2 Conventional times and CUrrents .o . ..o ...18
5.6.3 (= - S ...18
5]7 Breaking range and breaking 6apacity .........ccoooiiiiiiiiii ...18
5.7.2 Rated breaking Capacity . . ... ... 18
6 MarKingS. ... 3 e ...18
61 LT aT=Y - PP ...18
6)2 Marking of fUSE-DaSES . ... ... 19
6J3 Marking of thengauge-PIECES ... ... ... 19
7 [Standard conditions for CoONStrUCION .. ... ...19
71 MechaRiCal deSigN . ..o e L..19
7.1.2 Connections including terminals ...........ccoiiiiiiiii e ...19
7.1.3 FUSE-CONTACES ... ... 20
7.1.4 Construction of @ QaUge-PIECE ......cviiiiiiii e ... 20
1.6 Construction of @ fUSE-Carrier ... ..o ...20
71.7 Construction of @ fuse-liNK ... 21
7.1.8 Non-interchangeability ... 21
7.1.9 Construction of @ fuSE-baSe ... 21
7.2 Insulating properties and suitability for isolation.................ooooiiiiii 22

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder ... 22
7.7 T2 CRATACEEIISTICS .. .veeee ettt ettt 23
7.7.1 Pre-arcing T20 VAIUBS ..o 23
7.7.2 Operating T20VAIUBS ..o, 23
7.8 Overcurrent discrimination of "gG" fuse-liNKs ............cooiiiiiiiiiiiii e, 23

7.9 Protection against electric ShOCK ..ot 24


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 © |EC 2024 -3-

G T I - = PP 24
8.1.4 Arrangement of the fuse and dimensions ... 24
8.2 Verification of the insulating properties and of the suitability for isolation .............. 25
8.2.1 Arrangement of the fuse-holder ..., 25

8.2.6 Creepage distances, clearances and distances through sealing
FoTo] 1 4o o] U Lo 26
8.3 Verification of temperature rise and power dissipation ...............ccooiiiiiiiiiinnn, 26
8.3.1 Arrangement of the fUSE ... 26
8.3.3 Measurement of the power dissipation of the fuse-link.....................cooiiilL 26
3.3.9 Acceptability of test results ... ... 26
8.5.1 Arrangement of the fUSE ........oiiii i ... 27
8.5.2 Characteristics of the test circuit..........cooooiiiiiiiin N ... 27
8.5.5 Test Method ... WV ...28
8.5.8 Acceptability of testresults..........coooiiiiiiiii O ...28
8.7.4 Verification of overcurrent discrimination .........................00 ...28
819 Verification of resistance toheat............coooiiiii i LB, ...29
8.9.1 FUuse-base .....ccooiniiiiiii N ...29
8.9.2 FUSE-CalTIBr .. e e e ...30
8]10  Verification of non-deterioration of contacts ......... 8¢ i ...30
8.10.1 Arrangement of the fUSE ... ..o ...30
8.10.2 Test method ..o S ...30
8.10.3 Acceptability of test results ............. D ... 31
8]11  Mechanical and miscellaneous tests ... . i ... 32
8.11.1 Mechanical strength..... ... e ...32
Anngx AA (informative) Special test for cable*overload protection (for fuse system A) ...... ...67
AA.1  Arrangement of the fuse....... o ...67
AA.2 Test method and acceptability of testresults............coooiiiiiiiii i, ...67
Fuse system B — Cylindrical fuses’/(NF cylindrical fuse system)..................................| ...68
1 (7= a1 Y o A PP ..68
111 ST oo o 1= P ...68
2 [Terms and definitiOns .. ...oouiii e 68
3 |Conditions for @Peration iN SEIVICE........cii i ...68
4 ClaS S I CaAt O e e ...69
5 Characteristics Of fUSES .. e ...69
52 RaAted VOIAGE .o ...69
5321 Rated current of the fuse-link............oo e ...69
532 RdtUd buIIGIIt Uf thc fuac-huidel .................................................................... 69

5.5 Rated power dissipation of a fuse-link and rated acceptable power

dissipation of a fuse-holder ... 69
5.6.2 Conventional times and Currents........ ... 69
5.6.3 L= - PP 70
5.7.2 Rated breaking Capacity ... 70
= QT o N 70
Standard conditions for CONStruCtioN .. ... ... 70
7.1 Mechanical deSIgN .. ... 71
7.1.2 Connections including terminals ...........ccooiiiiiiiii e 71
7.1.6 Construction of @ fUSE-CarTIer ......ouiiiiii e 71

71.7 Construction of @ fUSE-lINK ..o 71


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

-4 - IEC 60269-3:2024 © |IEC 2024

7.1.8 Non-interchangeability ... 72
7.1.9 Construction of @ fuse-base ... 72
7.2 Insulating properties and suitability for isolation.............co.oii 72

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder ... 73
7.7 T24 CRATACEETISTICS ..ottt ettt e, 73
7.7.1 Pre-arcing T2E VAIUBS ..ottt ettt 73
7.7.2 Operating T2E VAIUBS ..ottt 74
7.8 Overcurrent discrimination of "gG" fuse-links .74
719 Protection against electric ShOCK ..o ... 74
8 TS i 74
8.1.6 Testing of fuse-holders ... ... D ... 74
8.3.1 Arrangement of the fuse ... A ... 75
8.3.3 Measurement of the power dissipation of the fuse-link.......ca..7 ...l ... 75
8l4 Verification of operation ... S ...76
8.4.1 Arrangement of the fuse ........coccoiiiiiiiiii i ... 76
815 Verification of the breaking capacity..........ccooviiin SO ... 76
8.5.1 Arrangement of the fUSE .........ooeiiiii i N ... 76
8.5.5 Test method ... S N L. 77
8.5.8 Acceptability of test results ...l ... 77
8.7.4 Verification of overcurrent discriminatiOn)...........coooiviiiiiiiiii e ... 77
818 Verification of the degree of protection of enclosures ... ... 77
8.8.1 Verification of protection againstelectric shock ................ccooiiiin. ... 77
819 Verification of resistance to heat . a i ...78
8]10  Verification of non-deteriorationiof'contacts ... ... 78
8.10.1 Arrangement of the fUSEW ... ... 78
8.10.2 Test MEthOd ... ...78
8.10.3 Acceptability of test TeSUILS ..o ... 79
8]12  Verification of the reliability of terminals...........c.oooi ...82
Fus¢ system C — Cylindrical fuses (BS cylindrical fuse system) ........................... ...90
1 =Y 1Y - | PPN ..90
111 S ToTo] o L N PPN ...90
2 |Terms and definitioNs ... 90
3 |Conditigns for operation in SErVIiCe ... ... e ...90
I O T =Y 1 o= ) o] o PP ...90
5  |Ch@racteristicCs Of fUSES . ..iiu i ... 91
5.2 Rated VO age ..o 91
5.3 Rated CUMTENt .. e 91
5.3.1 Rated current of the fuse-link............oo 91
5.3.2 Rated current of the fuse-holder ..., 91

5.5 Rated power dissipation of a fuse-link and rated acceptable power

dissipation of a fuse-holder ..o 91
5.6 Limits of time-current characteristics ...... ..o 91
5.6.1 Time-current characteristics, time-current curves and overload curves .......... 91
5.6.2 Conventional times and Currents........ ... 91
5.7 Breaking range and breaking capacity ........coooiiiiiiiii 92
5.7.2 Rated breaking Capacity .......ooviiiiiii 92
B MK G S et 92


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 © |EC 2024 -5-

7  Standard conditions for CONSTrUCTION ..o
7.1 Mechanical deSIgN ...... oo
7.1.2 Connections including terminals ...........ccoooiiiiiiiii e
7.1.6 Construction of @ fuSEe-Carrier ..o
7.1.7 Construction of @ fuse-linNK ..ot
7.1.8 Non-interchangeability ..o
7.1.9 Construction of @ fuSE-base ..o

7.2 Insulating properties and suitability for isolation.................c.coooiii.

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power

719 Protection against electric ShOCK.........ccouiiiii i T
G T I = S3 U PRPRPPS > ST
81 GENETAL .. e e e
8.1.4 Arrangement of the fuSe ... O
8/3 Verification of temperature rise and power dissipation ......c %ol
8.3.1 Arrangement of the fuSe ... G
8.3.3 Measurement of the power dissipation of the fuse-link.............................
84 Verification of operation ..o W N,
8.4.1 Arrangement of fuse ... D
8J5 Verification of breaking capacity ...........coc. i,
8.5.1 Arrangement of the fuse ... 0N
8.5.2 Characteristics of the test cirCuit, ). i,
8.5.5 Test Method ..o @i
8.5.8 Acceptability of test results ...
8]10  Verification of non-deterioration of contacts .............coooiiiiiiii i
8.10.1 Arrangement of the fUSe ... ...
8.10.2 Test Method ...

1 (CTY A 1=T =1 T T

a W N

dissipation of the Tuse-holder ... ... e eeeaas

717 T26 CRAFACLEIISICS woeeee oo S

8.10.3 Acceptability oftest results ...
Fus¢ system F — Cylindrical'fuse-links for use in plugs (BS plugtop system) ..........

111 S ToTo] o L e S

Conditions for operation in ServiCe. ...
(O B2 TSX=3 1 < F= 1o o PP
CRAracteristics Of fUSES ..o

5.7 Raled VolTage ... .. e
5.3.1 Rated current of the fuse-linK.........coooiiiii e
5.3.2 Rated current of the fuse-holder ...

5.5 Rated power dissipation of a fuse-link and rated acceptable power

dissipation of a fuse-holder ... ...

5.6.1 Time-current characteristics, time-current zones and overload curves

5.6.2 Conventional times and Currents............coooiiiiii i
5.6.3 GBS it
5.7.2 Rated breaking Capacity .........oooiiii
=T o 4T o P

Standard conditions for CONStIUCHION .. ..o i
71.7 Construction of @ fuSe-liNK ........oooiiiii e


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

-6 - IEC 60269-3:2024 © |IEC 2024

7.1.8 Non-interchangeability ... 105
7.2 Insulating properties and suitability for isolation ... 105
7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder ... 105
7.7 T24 CRAFACKETISTICS ...t ettt 105
7.7.1 Pre-arcing T20 VAIUBS ..o e 105
7.9 Protection against electric ShOCK.........coiviiiii e 105
LG I = =3 N 106
8.1.4 Arrangement of the fuse-link fortests ..........o.oeoeeeeeeneeneeieenneeneeneeneennneneene, 106
8.1.5 Testing Of fUSE-TINKS ..o e . 106
8.2.4 Acceptability of test results ........ccooiiiii . 107
8J3 Verification of temperature rise and power dissipation .......................h T 1108
8.3.1 Arrangement of the fuse ..o O .108
8.3.4 Test method ... . 108
8.3.5 Acceptability of test results ........cccoooiiiiii O .108
8l4 Verification of operation ... O . 108
8.4.1 Arrangement of the fuse ... T 108
815 Breaking-capacity tests........cooiiiiiii s . 109
8.5.1 Arrangement of the fuse ... e Y . 109
8.5.2 Characteristics of the test circuit............,..00 o . 109
8.5.4 Calibration of the test circuit ... N e 109
8.5.5 Test method ..o . 109
8.5.8 Acceptability of test results ... o . 109
8J7 Verification of 12¢ characteristics and overcurrent discrimination ........................ 110
8.7.3 Verification of compliance forfuse-links at 0,01 s .......c.ooiiiiiiiill 110
8]10  Verification of non-deterioration of contacts .............ccooiiiiiii 110
8.11.1 Mechanical strengthe ... . 110
Anngx BB (informative) (for all fuse’systems) — Alternative tests for tests No. 1 and
No. 2 of Table 20 of IEC 60269-1:2024 .........iiiiiiieii e e ees . 115
BB.1  Test Method. ... ... orl e 115
= = T =TS AN o g PP L 115
BB.3 TesSt NO. 2 e s 115
Anngx CC (informative) Recommendations for future designs of fuses (for all fuse
S S BIMIS ) o e 117
L0 O T © = VT L 117
CIC.2( FUSE CONTACES ..iuiiiiiiiie i e e 117
CICy3” Protection against electric SNOCK.........cc.iiiuiiiiiiiiiiii e L 117
(27 o] [T o | =T o1 V2 PP 118
Figure 101 — Time-current zones for "gG" fuse-liNKS ..........coouiiiiiiiiiiii e, 35
Figure 102 — Time-current zones for "gG" fuse-liNKS ..........coouiiiiiiiiiiiii e, 36
Figure 103 — Time-current zone for "gG" fuse-links 13 Aand 32 A ... ., 37
Figure 104 — Dummy fuse-links according to 8.3 and 8.9.1.1 ... 38
Figure 105 — Test rigs for fUSE-IINKS ........oiriii e 39
Figure 106 — Test rigs for fUSE-IINKS ........oiuiiii e 40
Figure 107 — Test arrangement for fuse-bases according t0 8.9.1.2 ..........coiiiiiiiiiiinin, 41

Figure 108 — Example of a torque wrench according t0 8.9.2 ... 42


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 © |EC 2024 -7-

Figure 109 — Measuring points according to 8.3.3, 8.3.4.1 and 8.10.2 of fuse system A........ 43
Figure 110 — Fuse-link, D-type. Sizes DO1-DO03......c.iiiiiiiii e 44
Figure 111 — Fuse-link, D-type. Sizes DII-DIV .. .o 46
Figure 112 — Fuse-carrier, D-type. Sizes DO1-DO3 ........ooriiiiiiii e, 47
Figure 113 — Fuse-carrier, D-type. Sizes DI-DIl.......ccooiiiii e, 48
Figure 114 — Fuse-carrier, D-type. Size DIV ... ..o 49
Figure 115 — Edison thread for D-type fuses; limit dimensions ... 50
Figure 116 — Gauges for Edison thread for D-type fuses for screwed shells of fuse-

CarripT QO MM JaUgES oo ...51
Figure 117 — Gauges for Edison thread, D-type fuses, go and not-go plug gauges for.

screyed shells of fuse-bases ... g ...53
Figufe 118 — Fuse-base, D-type. Sizes DO1-D03 ......ccooiiiiiiiiiiiiiiiiieeeee VM ...54
Figure 119 — Fuse-base, D-type. Sizes DII-DIV ......coooiiiiiiiii o, ...55
Figure 120 — Fuse-base, D-type for push-in gauge pieces. Size DI-DHI. . eteeeeiiiininn.lld ...56
Figufe 121 — Gauge-piece and hand-key, D-type. Sizes DO1-D0O3 ... i, ...58
Figure 122 — Gauge-piece and hand-key, D-type. Sizes DII-DIV ..(ao ...60
Figufe 123 — Gauge-piece and hand-key, D-type push-in gauge\rings. Size DII-DIII........... ...62
Figufe 124 — Whitworth thread W 3/16 for screw-in gauge rings and corresponding

fusetbases of sizes DIl and DI ..o S ...63
Figufe 125 — Gauges C 17 for concentricity of fuse-bases ............ccoiiiiiiiiiiiii e, ...64
Figure 126 — Test dummies DII, DIlI, D01, D02 and. D03 for fuse-carrier test ....................| ...65
Figure 127 — Time-current zone for "gG" fuse-linkS 40 A ..o, ...66
FIguPe 201 — FUSE-TINK ..ouiiiie e 00 T ettt et ettt e e e e e e e e ens ...83
Figufe 202 — DUmMMY fUSE-TINK ... ounii e ...84
Figufe 203 — Test-rig and ferrules forthe measurement of the voltage drop and the

veriflcation of operating characteristics of the cartridge.............coooiiiiiii i, ...85
Figufe 204 — Fuse-base, A-type and B-type .....ooiriiiiiii ...86
Figufe 205 — Housing for verification of operation of the fuse-links with a test rig

ACCOIdING 10 FIGUIE 203 .ttt et ettt ettt eaas ... 87
Figure 206 — Test rigland ferrules for verification of breaking capacity ..............................] ...88
Figufe 207 — Gauge for verification of the upholding of the cartridge in the fuse-carrier

AUring WIthdramah. ... e ..89
Figufe 301 <Details of cylindrical fuse-liNKS ..o ... 96
Figure 302 — Typical outline dimensions of carriers and bases for 230 V cylindrical

LU EST = 1 01 .97
Figure 303 — Typical carrier and base for 400 V cylindrical fuse-links ...............coociiiiiiiinis 97
Figure 304 — Time-current zones for "gG" fuse-liNK ...........ccoiiiiiiiiii e, 98
Figure 305 — Time-current zones for "gG" fuse-link ... 99
Figure 306 — Standard test rig for power-dissipation test...............o 100
Figure 307 — Breaking-capacity teSt Mg .....coouiiiiiiii 102
Figure 601 — Dimensions for cylindrical fuse-links (primarily used in plugs)......................... 111
Figure 602 — Time-current zones for "gG" fuse-liNKS ..., 112
Figure 603 — Test fuUSE-Dase ... 113
Figure 604 — Typical diagram of the circuit used for breaking-capacity tests ....................... 114

Figure BB.1 — Instant of making for Test NO. 1. ... 116


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

-8 - IEC 60269-3:2024 © |IEC 2024

Table 101 — Maximum values of power dissipation......... ..o 17
Table 102 — Conventional time and current for "gG" fuse-links ............ccooiiiiiiii, 18
Table 103 — Gates for specified pre-arcing times of "gG" fuse-links with rated currents

2A,4 A6 A, T0 A, 13 A and 35 A e 18
Table 104 — Cross-sections of rigid (solid or stranded) or flexible copper conductors........... 20
Table 105 — Creepage distances, clearances and distances through sealing compound ....... 22
Table 106 — Temperature-rise limits for terminals ..., 23
Tablg 107 — Pre-arcing /4¢ values at 0,01 s for "gG" fuse-links..............ccoooiiiiii i ...23
Tablp 108 — 2t values for the discrimination with Gircuit breakers ...............cococoevee. it ...23
Tablg 109 — Survey of tests on fuse-liNKS..........cccoviiiiiiii i B ... 25
Tablg 110 — Survey of tests on fuse-bases, fuse-carriers and gauge-pieces .~ )7 iienn..d ...25
Tablg 111 — Test torque for verification of temperature rise and power dissipation............. ...26
Tablg 112 — Test according t0 8.5.5.1 ... i G e e ... 27
Tablp 113 — Test currents and 72/ limits for the discrimination testg s oo, ...28
Tablg 114 — Power dissipation of a dummy fuse-link at rated and conventional fusing

currgnts including tolerances ........oovviiiiiiii e S ... 29
Tablg 115 — Test-torque for mechanical strength ............. 0 o, ...33
Tablg 116 — Mechanical strength of screw-thread ...y ...33
Tablg 201 — Maximum values of rated power dissipation and values of rated

accelptable power dissSipation ... e ...69
Tablg 202 — Conventional times and currents.for "gG" fuse-links .............ccooiiiiiiiiinnn. ... 70
Tablg 203 — Gates for specified pre-arcing\times of "gG" fuse-links with rated currents

lowel than 16 Aot e .70
Tablg 204 — Minimum rated breaking, capacities...........ccooiiiiiiiii ... 70
Tablg 205 — Nominal section of €opper conductors that the terminals shall accept............. ... 71
Tablg 206 — Creepage distances and ClearanCes ...........ovuiiiiiiiiiiiee e ... 73
Tablg 207 — Temperature rise limits for terminals.............oooo i, ... 73
Tablg 208 — Pre-arcing 12¢ values at 0,01 s for "gG" fuse-links........cooiiiii ... 73
Table 209 — Survey-of tests on fuSe-IiNK ..o ... 74
Tablg 210 — Sufvey of tests on fuse-holder and number of fuse-holders to be tested ......... ... 75
Tablg 211<=Screw-thread diameters and applied torques ............cooiiii i, ... 75
Tablg 212°— Values concerning the choice and the adjustment of the test base ................. ...76
Table ZT3=Values for adjustment of the 1eSt DaSe ... ... 77
Table 214 — Hammer and height of fall for test for verification of resistance to shocks .......... 80
Table 215 — Torque to be applied to the fuse-carrier...........cooo i, 81
Table 216 — Mechanical strength of screw-thread ..., 82
Table 301 — Conventional time and current for "gG" fuse-links ............coooiiiiiiiiii, 91
Table 302 — Temperature-rise limits for terminals ..., 93
Table 303 — Mechanical strength of screw-thread ..., 95
Table 601 — Conventional times and conventional currents ...........c.ccoiviiiiiii i 104
Table 602 — Gates for specified pre-arcing times of "gG" fuse-links for use in plugs............ 104

Table 603 — Temperature-rise limits for terminals ..., 105


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 © |EC 2024 -9-

Table 604 — Pre-arcing 12t values at 0,01 s for "gG" fuse-liNKS. ..o 105
Table 605 — Survey of tests on fUSE-IINKS ..o 107
Table 606 — Values for breaking-capacity testS ........ccoviiiiiiiii e, 109

Table BB.1 — Approximate values of prospective currents for breaking capacity test No. 2..115



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

1)

2)

3)

4)

5)

6)

7)

8)

9)

-10 - IEC 60269-3:2024 © |EC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE FUSES -

Part 3: Supplementary requirements for fuses
for operation by unskilled persons
(fuses mainly for household and similar applications) —
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Examples of standardized systems of fuses A to F

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
national electrotechnical committees (IEC National Committees). The object of IEC is-to pfomote interng
-operation on all questions concerning standardization in the electrical and electronic.fields. To this en
addition to other activities, IEC publishes International Standards, Technical Spegifications, Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as“iIEC Publication(s)”).

pparation is entrusted to technical committees; any IEC National Committee ifiterésted in the subject dea
hy participate in this preparatory work. International, governmental and non-goyernmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati
andardization (ISO) in accordance with conditions determined by agreement between the two organizati

nsensus of opinion on the relevant subjects since each technical committee has representation frd
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N4
mmittees in that sense. While all reasonable efforts are ‘made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible for the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC\ National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
sessment services and, in some argas, access to IEC marks of conformity. IEC is not responsible fq
rvices carried out by independent certification bodies.

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

embers of its technical committees and IEC National Committees for any personal injury, property damg
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out'of the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is draWwn\to the Normative references cited in this publication. Use of the referenced publicati
Hispensable'for-the correct application of this publication.

C drawshattention to the possibility that the implementation of this document may involve the use
tent(s). \EC takes no position concerning the evidence, validity or applicability of any claimed patent rig

rising
tional
d and
ports,
Their
t with
hising
bn for
ns.

e formal decisions or agreements of IEC on technical matters expréess, as nearly as possible, an international

m all

tional
f IEC
I any

htions
ween
atter.

rmity
r any

liability shall attach to IEC“ef its directors, employees, servants or agents including individual experts and

ge or
) and
I IEC

ns is

bf (a)
hts in

spectthereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),

hich

by\be required to implement this document. However, implementers are cautioned that this may not repjesent

the Tatest information, which may be obtained from the patent database available at hitips://patenis.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 60269-3 has been prepared by subcommittee 32B: Low-voltage fuses, of IEC technical
committee 32: Fuses. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2010, Amendment 1:2013
and Amendment 2:2019. This edition constitutes a technical revision.

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

a) Introduction and general scope fully updated;

b) Normative references updated and editorial changes;
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c) Terms “ordinary person”, “operation” and “non-interchangeability” defined;

d) In System A: Parts defined for removal;

e) In System A: Marking of fuse-bases added for direction of current flow;

f) In System A: Clarifications added for connection;

g) In System A: Clarification of construction of fuse-carrier and fuse-link;

h) In System A: Clarification of voltage drop measurement.

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

Full
the 4

The

This
Gen

This

Whe
appl

Tabl
Addi

This
acco
at wi
desg

IEC

Part
Part

Part

Drart Report on voting

32B/745/FDIS 32B/754/RVD

nformation on the voting for its approval can be found in the report on vating indicat
bove table.

anguage used for the development of this International Standard is-English.

part is to be used in conjunction with IEC 60269-1:2024, Low-voltage fuses — P&
bral requirements.

Part 3 supplements or modifies the corresponding clauses or subclauses of Part 1.

fe no change is necessary, this Part 3 indicates/that the relevant clause or subcl
es.

bs and figures which are additional to th@se in Part 1 are numbered starting from
lional annexes are numbered AA, BB, etc.

rdance with ISO/IEC Directives, /Part 1 and ISO/IEC Directives, IEC Supplement, avai
ww.iec.ch/members_experfs{refdocs. The main document types developed by IEG
ribed in greater detail at-www.iec.ch/publications.

50269 consists of the\following parts, under the general title Low-voltage fuses:

1: General requirements

2: Supplementary requirements for fuses for use by authorized persons (fuses main
industrial application) — Examples of standardized systems of fuses A to K

household or similar applications) — Examples of standardized systems of fuses

pd in

rt 1:

ause

101.

document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in

able
are

y for

3: ,Supplementary requirements for fuses for use by unskilled persons (fuses mainly for

A to

F

Part
Part

4: Supplementary requirements for fuse-links for the protection of semiconductor devices

5: Guidance for the application of low-voltage fuses

A list of all parts of the IEC 60269 series, under the general title, Low-voltage fuses, can be
found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

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

Fuses for use by unskilled persons according to the following fuse systems comply with all
subclauses of IEC 60269-1 and with the requirements laid down in the relevant fuse systems.

This part of IEC 60269 is divided into four fuse systems, each dealing with a specific example
of standardized fuses for use by unskilled persons.

All systems provide their own mechanical solution to avoid the use of a fuse-link with higher
current rating (non-interchangeability) to ensure the protection of cables and lines. The
applicantis required to take care to replace a fuse-1ink by the same type.

Fus¢ system Principles of non-interchangeability

Fus¢ system A: Diameter and shape at bottom side of the fuse-links diffess, fuse bases

require gauge-pieces
D type fuse system 1) g gauge-p

Fus¢ system B: Fuse-links and suitable fuse-holders (fuse-carriers) provide unique

.. dimensions
Cylindrical fuses

(NF [cylindrical fuse system) 2)

Fus¢ system C: Fuse-links and suitable fuse-holders (fuse-carriers) provide unique

.. dimensions
Cylindrical fuses

(BS [cylindrical fuse system) 2)

Fus¢ system F: Fuse-links and suitable.fuSe-holders (fuse-carriers) provide unique

g . ) dimensions
Cylindrical fuse-links for use in plugs

(BS [plugtop fuse system) 1)

NOTH 1 Applicants of system A and F may have fuse-bases in their installation not providing degree of protgction
IP2X pll the time. The degree of protection mayctemporarily be reduced to IP1X, when replacing the fuse-linK. The
tempqrary suspension of the complete protection IP2X against electric shock (after many years of sufficiently safe
appliqation of the D-type fuse system by unskilled users) need not be regarded as dangerous, as there is epough
experfjence with interchanging of incandeseent lamps, where comparable degrees of safety exist. For future dgdsigns
Annex CC recommends that the degree of-protection against electric shock during the period of replacing a fuge-link
shoulfl be at least IP2X.

NOTH 2 Fuse-links are not, to, be interchanged with fuse-links of the same dimension but with different
charafteristics (e. g. aM).

It is jmportant for safety and therefore strictly forbidden to mix components of different {use-
syst¢ms such as.fuse-links, fuse-holders and fuse-bases.
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LOW-VOLTAGE FUSES -

Part 3: Supplementary requirements for fuses
for operation by unskilled persons
(fuses mainly for household and similar applications) —
Examples of standardized systems of fuses A to F

1 General Scope

This|part of IEC 60269 is divided into four fuse systems, each dealing with a specific exa
of standardized fuses for use by unskilled persons.

This|part applies to “gG” fuses only.

UnskKilled persons do not have technical knowledge or sufficient expefrience. To avoid dan
which electricity may create, the relevant part of the fuse standard.shall provide requirem
for mMaximum safety in service. IEC 60269-3 provides four systems for use by unskilled pers
Instructions for the safe operation of fuse-links are provided inthe manufacturer’s literatuf

All systems provide their own mechanical solution to avoid the use of a fuse-link with h

mple

jers,
ents
ons.
e.

gher

current rating (non-interchangeability) whereas the pfofection of cables and lines is enslired.

The ppplicant is required to take care to replace a fuse-link by the same type.

Fus¢ system

Principles of non-interchangeability

Fus¢ system A:

D type fuse system 1)

Diameteranhd shape at bottom side of the fuse-links differs, fuse b
require gauge-pieces

ses

Fus¢ system B:
Cylipdrical fuses

(NF [cylindrical fuse system) 2)

Fuse=links and suitable fuse-holders (fuse-carriers) provide unique
dimensions

Fus¢ system C:
Cylindrical fuses

(BS [cylindrical fuse system) 2)

Fuse-links and suitable fuse-holders (fuse-carriers) provide unique
dimensions

Fus¢ system F:

(BS |plugtop_fuse system) 1)

Cylindrical fuse<inks for use in plugs

Fuse-links and suitable fuse-holders (fuse-carriers) provide unique
dimensions

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any

amendments) applies.

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60269-1:2024, Low-voltage fuses — Part 1: General requirements

IEC 60664 (all parts), Insulation coordination for equipment within low-voltage systems
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IEC 60898-1:2015, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for AC operation
IEC 60898-1:2015/AMD1:2019

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1: General requirements and particular
requirements for clamping units for conductors from 0,2 mm?2 up to 35 mm?2 (included)

IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

IEC §1t439=-3-2012tow-voltage switchgear ard-cortrotgear assemblties = Part-3—Drstribytion
boargs intended to be operated by ordinary persons (DBO)

3 Terms and definitions

For {he purposes of this document, the terms and definitions given in IEC -60269-1:2024] and
the fpllowing apply.

ISO |and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia,org/

e |80 Online browsing platform: available at https://wwwhiso.org/obp

3.1
ordipary person
perspn who is neither a skilled person nor an instructed person

3.2
opefnation
operption is defined for this standard.asthe exchange of the fuse-link

3.3
non linterchangeability
limitations on shape and/or(dimensions with the object of avoiding in a specific fuse-bas¢ the
inadyertent use of fuse-links having electrical properties other than those ensuring the desired
degrge of protection

[SOYURCE: IEC 60060-441:1984, 441-18-33]



https://www.electropedia.org/
https://www.iso.org/obp
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-01
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-02
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Fuse system A:
D type fuse system

1 General
IEC 60269-1 applies with the following supplementary requirements.

1.1  Scope

The [following additional requirements apply to "gG” fuses for use by unskilled persong for
domestic and similar applications with rated currents up to and including 100 A and fated
voltdges of up to and including 500 V AC and 500 V DC.

The following characteristics of the fuses are specified in addition to IEC 6026951

—

bted voltage;

ated power dissipation of the fuse-link and rated acceptable power dissipation of a fuse-
holder;

[ ]
-

e time-current characteristic;

e dates, /2t characteristics and conventional times and currents;

L]
-

bted breaking capacity;
° J:arking on the fuse;
andard conditions for construction;

o tests.

2 Terms and definitions
IEC p0269-1 applies with the following additions.

2.1.13
Defiped parts which can be removed from a fuse: fuse carrier and fuse-link.

3 Conditions for'operation in service
IEC p0269-1 applies.

4 Classification

IEC 602Z69-T applies.
5 Characteristics of fuses
IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

For AC, the standard values of rated voltages are 400 V for size D01, D02 and D03 and 500 V
for size DII, DIll and DIV.

T These three sizes are also applicable for 415 V networks.
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For DC, the rated voltages are 250 V for D01, D02 and D03 and 500 V for DII, DIIl and DIV.

5.3.1

Rated current of the fuse-link

The rated currents of the fuse-links are given in Figure 110 and Figure 111.

5.3.2 Rated current of the fuse-holder

The rated currents of the fuse-carriers are given in Figure 112, Figure 113 and Figure 114. The

rated currents of the fuse-bases are given in Figure 118, Figure 119 and Figure 120.

5.3.3

The
whic|

5.5

The

Rated current of the gauge-piece

h the gauge piece can accept.

fuse-holder

rated current of the gauge-piece is identical with the highest rated current of the fuse

Rated power dissipation of a fuse-link and rated acceptable poweridissipation

maximum values of power dissipation of D-type fuse-links are specified in Table 101.

Table 101 — Maximum values of power dissipation

5.6
5.6.1

Rated current In Maximum power dissipation
A W

D01'to D03 DIl to DIV
2 2,5 3,3
4 1,8 2,3
6 1,8 2,3
10 2,0 2,6
13 2,2 2,8
16 2,5 3,2
20 3,0 3,5
25 3,5 4,0
32 4,0 5,2
35 4,0 5,2
40 4.4 5.7
50 5,0 6,5
63 5,5 7,0
80 6,5 8,0
100 7,0 9,0

Limits of time-current characteristics

Time-current characteristics, time-current zones and overload curves

link,

of a

In addition to the limits of pre-arcing time given by the gates and the conventional times and
currents, time-current zones are stated in Figure 101, Figure 102, Figure 103 and Figure 127.
The tolerance on time-current characteristics given by the manufacturer shall not deviate by
more than £10 % in terms of current.
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The time-current zones given in Figure 101, Figure 102, Figure 103 and Figure 127, including
manufacturing tolerances, shall be met for all pre-arcing and operating times measured at the
test voltage according to 8.7.4.

5.6.2

Conventional times and currents

The conventional times and currents, in addition to the values of IEC 60269-1, are given in

Table 102.

Table 102 — Conventional time and current for "gG" fuse-links

Rated Conventional c :
current I, time onventional current
A h I I,
2 and 4 1 1,51, 2,11,
6 and 10 1 1,51, 1,91,
13<17,<35 1 1,251 18 1,

5.6.3 Gates

For

gG" fuse-links, in addition to the gates of IEC 60269-1;,the gates given in Table 103 a

Table 103 — Gates for specified pre-arcing‘times of "gG" fuse-links with

rated currents 2 A, 4 A, 6 A, 10 A, 13 Aand 35 A

bply.

I, I i, (10 s) I.,/(5 s) I i (0,18) I, (0,18
A A A A A

2 3,7 9,2 6,0 23,0

4 7,8 18,5 14,0 47,0

6 11,0 28,0 26,0 72,0
10 22,0 46,5 58,0 111,0
13 26,0 59,8 75,4 144,3
35 89,0 175,0 255,0 445,0

5.7
5.7.2

The

Breaking range and breaking capacity

Rated breaking capacity

ated hrpaking raparity shall not he less than the fnllnwing values:

- 50 kA AC
- 8kADC

6 Markings

6.1 General

IEC 60269-1 applies with the following supplementary requirements.

Fuse-links and fuse-holders which meet the requirements and tests of this fuse system may be
marked with "IEC 60269-3".
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6.2

Marking of fuse-bases

If the fuse-bases are not capable of bidirectional current flow, they shall be marked with the
current flow direction at front or lateral side. For this, preferentially, the symbol 5107A in
accordance with IEC 60417 should be used. The arrows may be covered in the installed state
of the fuse-base.

In the case of fuse-bases for busbar mounting, the marking with the current flow direction is not
required.

6.3

Marking of the gauge-pieces

rlame of manufacturer or trademark by which he may be readily identified;

— rated current, or colour code.

For gauge-pieces having very small dimensions, the manufacturer’s name piay be om

prov

7 A

IEC

7.1
IEC

7.1.2

Mou

The
Tabl

The
16 m
to in
fitteg

In thle case of fuse-bases for busbar mounting, the busbar dimensions and centre dista
to be spegified by the manufacturer. The busbar cross-section shall correspond t¢ the

havdg

ded it is indicated on the packing.
Btandard conditions for construction
50269-1 applies with the following supplementary requirements.

Mechanical design

50269-1 applies with the following additions and changes.

Connections including terminals

nting of all fuse bases and the wiring mustpe done by authorized/skilled person.

terminals shall be capable of accepting the cross-sections of conductors indicate

b 104.

argest cross-sectional areas-specified in Table 104 may be reduced to 6 mm? (size

fernal wiring of switchboards, fuse-boxes, etc. and external conductors are consequ
to separate supply‘terminals of a type-tested or partially type-tested assembly.

valug¢ Q according to the table in Figure 118.

The

Connections to the busbars shall meet the requirements described in 8.10.

m2 (size DIIl) and 35 mmZ2\(size DIV), provided that the fuse-base terminals are conng

tted,

din

DIl);
cted
ently

nces
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Table 104 — Cross-sections of rigid (solid or stranded)
or flexible copper conductors

Fuse-base Cross-section
Size I,
A mm?

DO1 16 1,5t0 4
D02 63 1,5 to 25
D03 100 10 to 50
DIl 25 1,5to 10
DIl 63 2,5to 25
DIV 100 10 to 50

7.1.3 Fuse-contacts

The [fuse-contacts shall be nickel-plated or protected by other materials of at least si
protective properties.

Fusg-link contacts of rated currents 50 A and above and fuse:link contacts of D02 fuse-lin

rated currents 32 A up to 40 A shall be silver-plated with a minimum thickness of the silver
of 3 pm.
7.1.4 Construction of a gauge-piece

The pontact pieces, if any, shall be in one piecerand made of copper alloy containing at
50 % copper. Their contact surfaces shall be’flat and free from burrs.

The metal portion of gauge-pieces of sizes DIl and DIll shall have smooth contact surfacq

both

from|the adjacent ceramic materiak

For

DII, DIl and DIV-fuses{ the part forming the calibration ring shall be of ceramic mat

The polour of the face of the calibration ring shall be in accordance with the colour of the
indidator given in the table in Figure 111.

NOTH Gauge-pieces, ensure non-interchangeability. Therefore, they are so designed as to be insertal
replageable only by, special hand keys, which are not available to unskilled persons.

Compliance.with the requirements of the subclause is to be checked by inspection.

milar

ks of
ayer

east

S on

sides without burrs within the prescribed area, and both contact surfaces shall profrude

prial.
fuse

le or

s of

With| respect to the two types of fuse-bases of size DIl and DIll there are two typq

gaud

e-pleces.

screw-in gauge-pieces (Figure 122);
push-in gauge-pieces (Figure 123).

See Figure 121, Figure 122, Figure 123 and Figure 124.

7.1.6 Construction of a fuse-carrier

A fuse-carrier shall be provided with means for retaining the fuse-link in position whether the
fuse-carrier is fitted in the fuse-base or not.

Defined according to Figure 112 for fuse-carrier DO and Figure 113 for D Type fuses-carrier and
for the fuse-links in Figure 110 for DO and Figure 111 for D-Type fuse-links.
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A fuse-carrier for fuse-links for which an indicating device is required shall be provided with an
appropriate opening for observing the indicator. The opening shall be closed with a securely
fixed window of suitable transparent material or other suitable means of protection against
material, which could be ejected from the indicator.

The screwed-shell shall be of solid copper alloy containing at least 50 % copper and those
made from rolled sheet at least 62 % copper.

The insulating parts shall be of ceramic or other sufficiently heat-resistant material.

Th l £ o Iy + 4 + FH l
e TUTC TUT UTC VUTIAdytT tTOoLTT To Upuuriarl.

See [Figure 112, Figure 113, Figure 114, Figure 115 and Figure 116.

7.1.7 Construction of a fuse-link

A fuge-link shall be so constructed that it is not possible to remove or to replace parts enstiring
non-jnterchangeability without a tool.

A fyse-link has no interchangeable parts. Only the Gaugeépiece ensures the |non-
interchangeability. It is not possible to interchange a fuse-link with a higher rating.

In cgse the fuse-link has an indicating device, the indicationshall be visible when the fusg-link
is ingerted in the fuse-holder or fuse-carrier.

The fuse-link body shall be of ceramic material. Contact pieces shall be of copper or an plloy
containing at least 62 % copper. The colour ofithe fuse-indicator shall be in accordance|with
Figufe 111.

See [Figure 110 and Figure 111.

7.1.8 Non-interchangeability

Fusgs shall be so designed that’a fuse-link cannot be replaced inadvertently by another fated
currgnt exceeding a pre-determined value.

For nated currents below 10 A, non-interchangeability is not required.

7.1.9 Construction of a fuse-base

A fuge-base shall be so designed that it can be securely fixed in such a way that its unintent|onal
remqgval js not possible.

A fuse=baseimtendedfor use withr gauge piecesshattbe provided—with—suitabte—means  for
retaining the gauge pieces in positions and allowing their removal only by the aid of a suitable
tool.

Covers of fuse-bases providing protection against access of live parts shall withstand the
mechanical stresses occurring during fixing and shall be firmly fixed in such a manner that they
can be removed only by the aid of a tool or deliberate action when mounted.

The terminals shall be suitable for accepting conductors with the appropriate cross sectional
areas

Current-carrying parts of solid copper alloy shall contain at least 50 % copper and those made
from rolled material at least 62 % copper.
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A fuse-base for rail-mounting shall not detach when inserting and removing the fuse-link (2/3
of the torque designated for fuse-carriers of Table 115 shall be used).

The fuse-base may move back and forth longitudinally on the rail.
A fuse-base for surface-mounting shall not wobble when placed on a flat surface.

For fuse-bases of size DIl and size DIII there are two types, which differ with respect to the
construction of the gauge-piece:

— fuse-basesforscrew-ingabtge-pieces{Eigure—14149)
ot Sac +Ho+ FeW-H—-gatge-p+ g )5

— fuse-bases for push-in gauge-pieces (Figure 120).

See [Figure 115, Figure 117, Figure 118, Figure 119, Figure 120 and Figure 124.

7.2 | Insulating properties and suitability for isolation

The minimum creepage distances, clearances and distances through thé&insulation material or
sealing compound shall comply with the values given in Table 105. in‘the case of fuse-bpses
for blusbar mounting, the specified values shall be observed when.‘busbars with the maximum
dimgnsions and the minimum separation distances are used.

Table 105 — Creepage distances, clearances and distances
through sealing compound

Creepage distance DIl to DIV D01 to D@3
mm
Bdtween metal parts, including contacts, which are of different polarity when 5 4
the¢ fuse-link has operated
Bdtween live parts and accessible metal parts,including fuse-base fixing 5 3

scfews or metallic fixing means for rail mounting, with a fuse-carrier, a fuse-
link and a gauge-piece in position

Clearance DIl to DIV D01 to DP3
mm
Bdtween metal parts, including*centacts, which are of different polarity when 5 3
the¢ fuse-link has operated
Bdtween live parts and(accessible metal parts, including fuse-base fixing 5 3

scfews or metallic fiXing“means for rail mounting, with a fuse-carrier, a fuse-
link and a gauge-piece in position

Distance DIl to DIV D01 to DP3
mm
Bdtween live parts and the surface on which a fuse-base for front connection 10 6
is modnted
Through sealing compound between live parts covered with at least 2,5 mm 5 3

of sealing compound and the surface on which a fuse-base for front
connection is mounted

NOTE The standard test finger referred to in this table is that specified in IEC 60529.

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder

Instead of Table 5 of IEC 60269-1:2024, Table 106 applies.
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Table 106 — Temperature-rise limits for terminals

For terminals, the temperature-rise limits, when the fuse-base is fitted with conductors

having a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding
rated current of the fuse-base shall not exceed

65K

7.7
7.7.1

In ag

7.7.2

The
IEC
brea

7.8

FusHg
sele

With
shall

I?¢ characteristics

Pre-arcing 2t values

Table 107 — Pre-arcing I2¢ values at 0,01 s for "gG" fuse-links

I, ) 2t
A AZ%s AZs
2 1,0 23,0
4 6,2 90,2
6 24,0 225,0
10 100,0 676,0
13 170,0 900,0
35 2 250,0 8 000,0

Operating 12t values

maximum pre-arcing /2 values given in Table 107 of this document and of Table
50269-1:2024 shall be taken as maximum operating 72¢ values and shall be verified b
king capacity test specified in 8.7 of IEC 60269-1:2024.

Overcurrent discrimination of "gG" fuse-links

ttively in the whole breaking range (see 8.7.4).

regard to discrimination when circuit-breakers are used, the 727 values given in Tablg
be followed:

Table 108 — 72¢ values for the discrimination with circuit breakers

pply.

7 of
the

-links 16 A and above™in series, with the rated current ratio of 1:1,6 have to opé¢rate

108

I, 1%, I

A AZs A
16 250 500
20 450 670
25 810 900
32 1400 1180
35 2 000 1410
40 2 500 1580
50 4 000 2000
63 6 300 2510
80 10 000 3160

100 16 000 4000
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Protection against electric shock

The degree of protection shall be at least IP2X when the fuse is under normal service conditions.

For D-type fuses, the operation of replacing a fuse-link is considered in two stages, which are:
"removing the fuse-link and the fuse-carrier" and "fuse-link and fuse-carrier removed". The first
stage is considered to represent D-type fuses under normal service conditions. Only when the
fuse-link and the fuse-carrier are removed may the degree of protection temporarily be reduced

to IP

1X.

NOTE The temporary suspension of the complete protection IP2X against electric shock (after many years of

suffic
there

8
IEC

8.1.4

The
by n
mea
Figu

The
least

The
at th

ently safe application of the D-type fuse system Dby unskilled users) need not be regarded as dangero

Tests

50269-1 applies with the following supplementary requirements.
Arrangement of the fuse and dimensions
thickness of the screwed shell of fuse-bases and fuse-carriers\is'shall be measured

surements shall be at least equal to the value specified in Figure 112, Figure
re 114, Figure 118, Figure 119 and Figure 120.

S, as

is enough experience with interchanging of incandescent lamps, where comparable degrees of safety-eXist.

e.g.

neans of a micrometer with pointed noses). The mean~values of two sets of three

113,

wo sets of measurements are made on one of two different longitudinal lines, which are at

30°, displaced with respect to each other.

hree measurements along the longitudinal line are equally distributed over this, if posgible,

e most unfavourable points.

For folled thread, one of the measuremegnts is made at the top, one at the bottom of the thread

and

he remaining one between theseas one likes.

For fuse-carriers the measurements are made at the part of the screwed shell, which protrudes
from|the insulator.

For fuse-bases no meastrement is made in the first course of the thread.

In thle case of fuse<bases for busbar mounting, the busbar dimensions and centre distapces
spedified by the~manufacturer shall be taken into account. The busbars used for the indiv|dual
testq shall be_selected according to the respective electrical, thermal and mechanical stregses.
The |busbars used for the individual tests shall be specified in the test report (materials,
dim IID;UIIO).

8.1.5.1 Complete tests

The following additional tests are required according toTable 109 and Table 110.
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Table 109 — Survey of tests on fuse-links

Number of test samples
Test according to subclause

3 4 1 1 2 1
8.4.3.2 Verification of rated current X
8.7.4 Verification discrimination X
8.11.1 Mechanical strength X X
8.11.2.4 Resistance to storage at elevated temperature X X
8.11.2.6 Dimensions and non-interchangeability X X

Table 110 — Survey of tests on fuse-bases, fuse-carriers and gauge-pieces

Test according to subclause Number of test samples
Fuse-bases Fuse-carriefs Gauge-
pieges
1 1 3 1 1 1 1 3 1 i
8.9 Verification of resistance to heat X X
8.11]1 Mechanical strength X X X X K
8.11)2.4 Resistance to storage at elevated temperature X X X X
8.11J2.6 Dimensions and non-interchangeability X K
8.1.8.2 Testing of fuse-links of a homogeneous series
In addition to IEC 60269-1, the following appli€s.
Fusg-links having different contact partssand different shapes of ceramic bodies only intepded
to prpvide non-interchangeability and-not affecting the performance are considered to mesgt the

requjrements of a homogeneous sefies.

8.2 | Verification of the insulating properties and of the suitability for isolation

8.2.1 Arrangement of the fuse-holder

In addition to IEC 60269-1, the following applies.

The metal covering (can be aluminium foil) shall not be pressed on to the inspection window.
For fuse-cartiers, for example, a distance of 3 mm from the outer lower edge of the insulating
part shall-be left uncovered by metal covering.
Fuse-bases—for—busbar—meunting—shal—be—used—tegether—with—busbars—with—the—meaxdmum

[N
v
dimensions and the minimum separation distances.

8.2.2.3 Test method

In addition to IEC 60269-1, the following applies.

8.2.2.3.1

This test shall be performed immediately after the humidity treatment described

in 8.2.2.3.2 of IEC 60269-1:2024. The fuse-holder shall be submitted to the test voltage given
in Table 15 of IEC 60269-1:2024.
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8.2.6 Creepage distances, clearances and distances through sealing compound
8.2.6.1 Test method

Creepage distances, clearances and distances are measured on the complete fuse, first using
conductors with the smallest cross-sectional areas specified in Table 104, and then the largest.

NOTE The contribution to the creepage distance of any groove less than 1 mm wide is limited to its width. Any air
gap less than 1 mm wide is ignored in computing the total clearance.

8.2.6.2 Acceptability of test results

Cregpage distances, clearances and distances shall not be less than the values in millimgtres
in Tgble 105.

8.3 | Verification of temperature rise and power dissipation
8.3.1 Arrangement of the fuse

The fuse-carrier shall be inserted with a torque as indicated in Table 114..

=4

Table 111 — Test torque for verification of temperature riséand power dissipatio

Size Torque
Nm
D01 1,0
D02 1,0
D03 1,7
DIl 2,7
DIl 4,3
DIV 6,7

The forque applied to the screws,of the terminals is two-thirds of the values given in Table|116.

In the case of fuse-bases. for busbar mounting, busbars with the smallest dimensiong as
spedified by the manufacturer shall be used.

8.3.3 Measurement of the power dissipation of the fuse-link

The points af which the power dissipation is measured are marked with B and C in Figure|109.

8.3.4.1 Temperature rise of the fuse-holder

The test shall be made with a dummy fuse-link as specified in Figure 104 for the rated current
of the fuse-holder. The points at which the temperature rise is measured are marked with A and
D in Figure 1009.

8.3.5 Acceptability of test results
For terminals, the temperature-rise limits, when the fuse-base is fitted with conductors having

a cross-section as indicated in Table 17 of IEC 60269-1:2024 for the corresponding rated
current of the fuse-base, shall comply with Table 106.

The power dissipation of the fuse-link shall not exceed the values specified in Table 101.
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8.4.3.1 Verification of conventional non-fusing and fusing current

This test shall be performed using a test rig as shown in Figure 105 and Figure 106.

8.4.3.2 Verification of rated current of fuse-links

Three fuse-links are subjected to 100 operating cycles, each cycle comprising a period of 1 h
during which the test current flows and a period of 15 min without the current flowing.

The test current of 1,2 I, £+ 2,5 % applies only for fuse-links with rated current <16 A. For

fuse-links with rated current 216 A these requirements are deemed to be met by test of 8.4.3.2
of IE[C 60269-1:2024, with the exception that three samples are tested.

During these cycles, the fuse-links shall not operate. They are allowed to coel down to
apprpximately room temperature and are then loaded with a current equal to 0,9 times /¢ shiown

in Tgble 2 of IEC 60269-1:2024 and Table 102 of this document. The fuse-links 'shall not opg¢rate
within the conventional time shown in Table 2 of IEC 60269-1:2024 and. Table 102 of| this
docyment.

Aftel| the fuses have been allowed to cool down to approximately-room temperature, they are
loaded with I;. The fuse-links shall operate within the conventiopal time.

8.4.3.5 Conventional cable overload protection test

The fest procedure described under 8.4.3.5 of IEC 60269-1:2024 is not valid for fuses <14A.

NOTH (for gG fuses only) The tests in IEC 60269-1 are, deemed to give satisfactory results at 1,45 7 in typical
appliqations at an ambient temperature of 30 °C. A special test may be required by some countries to provg that
fuses|land MCBs are equivalent protective devices. Details’of the special test are given in Annex AA of this document.
8.4.3.6 Operation of indicating devices and strikers, if any

In aqdition to IEC 60269-1 concerning indicating devices, the following applies.
If thg test is performed at redueed voltages, the test circuit voltage shall be 100 V + 5 V ang the
test furrent shall be 2 x ;.*%9 %.

8.5.1 Arrangement of the fuse

In cgse of fusesbases for busbar mounting, busbars with the biggest dimensions as spegified
by te manufacturer shall be used.

8.5.2 Characteristics of the test circuit

For the test with DC current, Table 21 of IEC 60269-1:2024 applies, with the exception given in
Table 112.

Table 112 — Test according to 8.5.5.1

No. 1, No. 2 No. 3, No. 4, No. 5

+5

Time constant 15 7o ms a <3 ms

2 The above-mentioned time-constant is within the limits given in IEC 60269-1.
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8.5.5 Test method

8.5.5.1 In order to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests
in accordance with Table 20 of IEC 60269-1:2024 shall be made. An alternative test to tests
Nos. 1 and 2 of Table 20 is given in Annex BB.

8.5.8 Acceptability of test results
In addition to 8.5.8 of IEC 60269-1:2024, the following applies.

After this test, the end caps of the fuse-links may have small holes, blisters, spots and localized
bulging as long as the gauge-piece and the fuse-carrier are not damaged. Blackening\of the
inspgction window; if any, is ignored.

8.7.4 Verification of overcurrent discrimination

The pamples are arranged as for breaking-capacity test according to 8.5 of [IEC 60269-1.

Twosamples are tested at the current /,;, and two others at the current’;,34. The current values
are given in Table 113.

1,1xUn

3

The pther characteristics of the test circuit are the same as for the breaking-capacity test |
(see|Table 20 of IEC 60269-1:2006).

The AC test voltage is:

r—

0.2

The pvaluated 72¢ values shall meet the /2¢ lithits specified in Table 113.

Table 113 — Test currents‘@nd 72¢ limits for the discrimination test

Minimum pre-arcing I? value Operating 7?%¢ value Selectiyity
I, Prospective 121min Prospective Iztmax ratic
T Tnax
A kA'RMS AZs kA RMS AZs
2 0,013 0,67 0,064 16,4
4 0,035 4,90 0,130 67,6
6 0,064 16,40 0,220 193,6
10 0,130 67,60 0,400 640,0
13 0,200 160,0 0.480 922,0
16 0,270 291,00 0,550 1210,0
20 0,400 640,00 0,790 2 500,0
25 0,550 1210,00 1,000 4 000,0
32 0,790 2 500,00 1,200 5750,0
35 0,870 3 030,00 1,300 6 750,0 _
40 1,000 4 000,00 1,500 9 000,0 118
50 1,200 5 750,00 1,850 13 700,0
63 1,500 9 000,00 2,300 21 200,0
80 1,850 13 700,00 3,000 36 000,0
100 2,300 21 200,00 4,000 64 000,0
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The

pre-arcing /%t values measured at the test current 7.,

shall be higher than the /2¢ value,

specified in column 3 of Table 113. The operating /2t values measured at the test current 7,

shall

8.9
8.9.1

be lower than /2¢ values specified in column 5 of Table 113.

Verification of resistance to heat

Fuse-base

The test is carried out only on fuse-bases of non-ceramic insulating material.

8.9.1-

The
pow

The
The

of thie largest fuse-link to be inserted in the fuse-base (see IEC 60269-1:2024, Table 17

use-base to be tested is fitted with a dummy fuse-link according to Figure 104, 'w
r dissipation at test current lies within the limits indicated in Table 114.

torque applied to the fuse-carrier shall be two-thirds of the torque specified in Table
cross-sectional area of the conductors connected depends on the maximum rated cu

nose

115.
rrent
). In

case| of fuse-bases for busbar mounting, the busbars with the smallestjdimensions as spegified
by tHe manufacturer shall be used.
Table 114 — Power dissipation of a dummy fuse-link at rated
and conventional fusing currents including tolerances
Size D01 D02 D03 DIl Dl DIV
Power dissipation at I, W 2,5 5,5 7,0 4.0 7,0 9,0
Power dissipation at test current If 2@ W 6,7 14,1 17,9 10,3 17,9 23,0
Forde applied to the dummy fuse-link N 35,0 50,0 75,0 50,0 75,0 11P,0
a8 For these values a tolerance of +3 % applies.
The [fuse is placed in a test arrfangement according to Figure 107 and placed in a hegting
chamber, the holes provided.for the passage of conductors are sealed. The length of the
connected conductors shall'be at least 1 m outside the heating chamber. The heating chafber
mus{ be such that during.the test, the air temperature is kept at 80 °C £ 5 °C, measured in the
plang of the sample at-a:distance of approximately 15 cm.
8.9.1.2 Test'method
The pir temperature in the heating chamber is raised to 80 °C £ 5 °C and is maintained fo 2 h.
Immediately~afterwards, but while maintaining the temperature of the heating chamber| the
sample’is_loaded with a test current corresponding to approximately /;. At this test currenft the
/o . T . . The

current shall be kept constant during the whole test duration of 2 h. At the end of the test, a
weight is applied straight and not jerkily at position 4 (see Figure 107), which (taking into
account the lever-arm relations) generates along arrow G a force according to Table 114 on the
dummy fuse-link. To apply the force, the inspection window has to be removed. The sample

may

8.9.1

be connected to a reduced voltage source.

3 Acceptability of test results

After applying the force, a current shall continue to flow through the sample. The force is
maintained for 15 min and the current shall continue to flow unchanged through the sample.
Furthermore, after this test, the fuse-base shall not show any damage impairing its further use.
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8.9.2 Fuse-carrier
8.9.21 Test arrangement

A fuse-base shall be mounted on a 15 mm thick plywood board. The arrangement shall be the
same as in normal use. The fuse-base is fitted with a dummy fuse-link according to Figure 104.
The cross-sectional area of conductors depends on the rated current of the fuse-base (see
IEC 60269-1:2024, Table 17). The length of the conductors shall be at least 1 m outside the
heating chamber in which the test arrangement is to be placed.

The torque applied to the fuse-carrier shall correspond to Table 115. For tightening and later
loos¢migof thefuse-carrier, am adapter for the fuse-carrer s used, theimterior formmofwhich
enaljles a tight connection to the insulated part of the fuse-carrier. The adapter of the fuse-chrrier
is tightened with a torque wrench with a square-section shank, as is usual in service |(see
Figure 108). The nut and the described test device shall be placed in the aboye*mentipned
heat|ng chamber.

8.9.2.2 Test method
The pir temperature in the heating chamber is raised to 80 °C = 5 °G'and maintained fon 2 h.

Immediately afterwards, the fuse is loaded with a test current, corrésponding to approximptely
I;, fof 2 h and the test current shall be adjusted in such a way that'the power dissipation of the

dumpy fuse-link lies within the limits indicated in Table 114.

The fest current shall be kept constant during the 2 h test. Immediately after the opening df the
test chamber, the nut heated up during the test is fifted to the torque wrench, and with this
torque wrench, the fuse-carrier is loosened twice and tightened again.

8.9.2.3 Acceptability of test results

Afteq this test, the fuse-carrier shall show\n6 damage impairing its further use; especially], the
insullating material shall not show any fissures or inadmissible shrinkage.

8.10| Verification of non-deterioration of contacts

Subglause 8.10 of IEC 60269~1:2024 applies.

8.10|1 Arrangement.of the fuse

Subglause 8.10.1 of IEC 60269-1:2024 applies, with the following addition.
The dummy fuse-link is given in Figure 104 of this document.

Torques to'be applied to the fuse-carrier are equal to 40 % of the values given in Table 115.

8.10.2 Test method
The following wording is added after the first paragraph of 8.10.2 of IEC 60269-1:2024.

The test-current is the conventional non-fusing current.
The load period is 75 % of the conventional time.
The no-load period is 25 % of the conventional time.

The conventional time, as well as the non-fusing current, is stated in Table 2 of
IEC 60269-1:2024. A test voltage lower than the rated voltage may be used.
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During the no-load period, the samples are cooled down to a temperature lower than 35 °C;
additional cooling (for example, a fan) is allowed.

The third paragraph of 8.10.2 of IEC 60269-1:2024 is replaced by the following wording.

Before the beginning of the cycling test, the temperature rise of the contacts shall be measured
at rated current when steady-state conditions have been obtained. The voltage drop measure-
ment shall be made after 250 cycles and, if equation (1) of 8.10.3 is not met, the measurement
must be repeated after 750 cycles (see equation (2) of 8.10.3).

The

Lo 200 7o O

nt of

Im
voltg

The
are 1

The
mea
durin

A20

8.10

At the end of 250 cycles (EqUation (1)) and at the end of 750 cycles (Equation (2)), the follg

limits

L& <l £ 4l 4+ F H <l £4 ] F S~ H %
UTtayT UtTup Ul Uic LuUTTtaulo To T aourttu artl Ju, Ju aifu 7TJU LyULITo dlU Uncul LUTl

(0,05 to 0,30) 7,. However, the current I, has to be chosen in such a way as to-g
ge drop of at least 100 pV.

olerance of I, during the measurement shall not be greater than +18 % ~Measuring p
harked in Figure 109.

resistance of the contact is then determined on the basis of(the voltage drop. B
surement, the sample has to be cooled down to room temperature. If the room temper
g the measurement deviates from 20 °C, the following formula may be applied.

_ Ry
O ™ 14 oyp x(T <20)

Ry

e
is the resistance at temperature 20 °C;

is the resistance at temperature T;

is the temperature coefficient.

3  Acceptability of test results

b shall not be exceeded.

Ros0 — Rs <159
Rgq

R750 —Rso _ 40 %

50

ve a

bints

fore
ture

wing

Alternatively, the temperature measured according to Figure 109 can be used for verification.
As measuring points, the terminating lugs of the fuse-base (Figure 109) should be chosen. In
this case, the following limits shall not be exceeded:

After 250 cycles, the measured temperature rise values shall not exceed the temperature rise
values measured at the beginning of the cycling test by more than 15 K and after 750 cycles,
the measured temperature rise values shall not exceed the temperature rise values measured
at the beginning of the test by more than 20 K.
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Mechanical and miscellaneous tests

8.11.1  Mechanical strength

8.11.1.1 Mechanical strength of the gauge-piece

8.11.1.1.1 Gauge- piece of size DIl and DIll (screw-in gauge-pieces)

Gauge-pieces shall be so constructed that the current-carrying parts are in one piece and that

they

withstand the mechanical stress occurring in normal use.

nliance-is-checkad bhyv inengcotion and hyv thg follaowina taste
on
P+ +5—-6H “O-e—y—HSP HOR—aRa—BY—He—+oHoWHRg—+ S

The gauge-piece is screwed into a fuse-base by applying a torque of 1 Nm for 1 min.iit is

with
in bd
mad
glue
the t
a tern

After
threa
and

8.11

rawn with the aid of the appropriate hand-key. In addition, an axial force of 10 N-is ap
th directions between the metal part and the ceramic part of the gauge-piece. The te
b on the gauge-piece as delivered. For gauge-pieces having parts whichyare cement
l together, the test is repeated after the samples have been immersedfor 24 h in wa
emperature of 20 °C + 5 °C, and again after the samples have beemconditioned for 1
hperature of 200 °C = 5 °C.

these tests, the samples shall show no change impairing theirfuture use; in particular

shall not be detached from the metal part.

then
blied
st is
dor
r at
h at

, the

d shall not be damaged and the ceramic parts shall stilf.be securely fixed to each ¢ther

By
piec

8.11
A fo

insp
shall

A tes

or Fi
Figu

8.11

The
fixed

eans of force measurement it is checked whether the resilient grip can hold the g
with the determined force =2 N.

1.2 Mechanical strength of the fuse-carrier

ce of 2,5 N (fuse-carrier D01 and\D02) and 5 N (in all other cases) is applied gently t
ction window from the inside, Using a steel rod of 6 mm diameter. The inspection wir
neither break nor be displaced during the test.

t mandrel, having the maximum diameter of the fuse-link d5 or d, as specified in Figurg
gure 111 is inserted\five times in the fuse-carrier. After this test, the test-dummy shoy

re 126 shall be retained in the fuse-carrier when it is turned upside down.
1.3 Mechanical strength of the fuse-link
fuse-links’shall have adequate mechanical strength and their contacts shall be sec

. For compliance they shall be tested as follows.

1.1.2 Gauge-piece of size D01, D02, D03, DIV-and D-type push-in gauge-ringj
uge-

D the
dow

110
vn in

irely

The

USe-TiNK 1S placed In the appropriate fuse-carrier complying with Figure 112, Figure 1

3or

Figure 114, which is screwed into a fuse-base complying with Figure 118, Figure 119 or
Figure 120, a gauge-piece complying with Figure 121, Figure 122 or Figure 123 being in
position. The gauge-piece has a diameter 44 equal to the minimum value specified for the
relevant rated current.

The torque applied to the fuse-carrier is equal to that specified in Table 115 and the fuse-carrier
is then withdrawn. The fuse-carrier is screwed in and withdrawn five times. After this test, the
fuse-link shall show no damage within the meaning of this document. It shall not be possible to
remove the fuse-link end caps by hand.
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8.11.1.4 Mechanical strength of the fuse

The fuse-carrier fitted with a fuse-link complying with the standards is screwed five times into
the fuse-base fitted with the gauge-piece by applying a torque as given in Table 115 and
withdrawn five times. In case of fuse-bases for busbar mounting, the busbars with the smallest
dimensions as specified by the manufacturer shall be used. After this test, the samples shall
show no change impairing their further use.

The tests specified in 8.11.1.3 and 8.11.1.4 may be performed at the same time.

Table 115 — Test-torque for mechanical strength

Size Torque
Nm
D01 1,5
D02 1,5
D03 2,5
DIl 4,0
DIl 6,5
DIV 10,0

Mechanical strength of screw thread:

For gcrews, which are operated during the installation of the fuse, including screws of termjnals
and gcrews for fixing covers — but not screws for fixing the fuse-base to the supporting sufface
— thg following test is performed.

The pcrews are tightened and loosened-five times in the case of metallic thread and ten tjmes
in the case of non-metallic thread by means of a suitable test spanner or screwdriver, applying
a torgue as indicated in Table 116,

For {esting terminal screws,a>conductor of the largest cross sectional area specified by the
man(facturer or in IEC 60269-1 shall be placed in the terminal. The conductor shall be mpved
after|each operation to present a new surface to the terminal screw.

Table 116 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread

mm Nm

<26 0,4
>2,6<3,0 0,5
>3,0<3,5 0,8
>3,56<4,0 1,2
>4,0<5,0 2,0
>5,0<6,0 2,5
>6,0<8,0 5,5
>8,0<10,0 7,5

During the test, no change impairing the further use of the screwed connection shall occur.
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8.11.2.4 Resistance to storage at elevated temperature

8.11.2.41 Test arrangement

Three fuse-carriers and three fuse-bases shall be placed in a heating chamber at a temperature
of 180 °C £+ 5 °C for a period of 168 h for the test on insulating parts other than ceramics
supporting current-carrying parts.

Covers shall be placed in a heating chamber at the following temperature for a period of 168 h:

100 °C £ 5 °C.

A cdmplete fuse shall be exposed for 1 h to a temperature of 150 °C + 5 °C to meej the
requjrements for cemented parts, sealing compound and colour markings.

8.11(2.4.2 Test method

Aften] cooling down to room temperature the following shall be tested.

Onelfuse-carrier and fuse-base shall be exposed to humid atmosphericiconditions as descfribed
in 82.2.3.2 of IEC 60269-1:2024. Immediately after this treatment; the insulating propdrties
shalll be verified at a test voltage of 2,0 kV, according to 8.2.1y,78.2.2.1 and 8.2.2.3|1 of
IEC p0269-1:2024, with the exception of Table 15.

The pther two fuse-carriers and fuse-bases shall be tested-as follows.

The [fuse-carriers fitted with a fuse-link complying with' the standards are screwed five tjmes
into the fuse-bases fitted with gauge-pieces by applying a torque as given in Table 111| and
withdrawn five times.

8.11(2.4.3 Acceptability of test results

Aftenl this test, the test samples shall show no change impairing their further use.|[The
mechanical strength, especially of the cemented parts, shall be maintained.

The sealing compound shall notthave moved to such an extent that live parts are exposed. After
this {est, the identification celour shall not have changed appreciably.

8.11(2.6 Dimensions and non-interchangeability

Compliance with\8:1.4 of 60269-1:2024 and 7.1.8. of this document shall be verified by

mea
parts

of the. fuse.

suring and_ecomparing the dimensions of fuse-links with the related dimensions of the ¢ther
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Figure 101 — Time-current zones for "gG" fuse-links
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Figure 104 — Dummy fuse-links according to 8.3 and 8.9.1.1
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Dimensions in millimetres
Dimension a: see Figure 106
Note 4 -
7\\ Not 5\“ ,
15 i
I R == S o Mo
! | -
A
%
//—Nole1

60

“Note 2

IEC

NOTH Metallic rod.
NOTH Distance for adjusting of the contact force.
NOTH Insulating material.
NOTH Silver-plated contact pieces.
NOTH Steel spring.
Figure 105'— Test rigs for fuse-links
Size Dimensions Contact force
a@d i
mm mm N
D01 35+2 11,5 40 £ 10 %
D02 35+2 16,0 8010 %
D03 42 +2 23,0 120+ 10 %
Dt 292 475 200 10 %
DIl 49 +2 20,5 320+ 10 %
DIV 56 %5 - 550+ 10 %

a

See Figure 105.
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Dimensions in millimetres

Silver-plated contact pieces (see Note 4 of Figure 105)
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Figure 106 — Test rigs for fuse-links

E 6 Centring plate of insulating material.

IEC

32

Size DIV
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NOTH

NOTH

NOTH

NOTH

NOTH

NOTH

NOTH

G | Force according to Table 114

0
._...._.__I | /Note €
/A /Note 5
Note 7 / Note 4
/z{ /Note 1
; $
H
: /Note 2

L L

Isolation between the end-cap and the screwed shell except at the face.
Dummy fuse-link.

Fuse-base.

Direction of the applied force.

Fuse-carrier.

Piston.

Assembly“platform.

Figure 107 — Test arrangement for fuse-bases according to 8.9.1.2

IEC
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Square-section’shank

‘ Adapter for fuse-carrier
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Figure 108 — Example of a torque wrench according to 8.9.2
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igure 109 — Measuring points according to 8.3.3,°8.3.4.1 and 8.10.2 of fuse systen
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Dimensions in millimetres
dy
= [ [P S Y P
& 5,5max, 40 A
) 1
) | ; |
% Voo )
! = i |
| = ' ‘
Note § i : }
| ~ i :
i - ! |
' i
F | :
- ! = ' \ /
T ) - £
q= 2 R 70| with rinNotes ‘ o
LA 3 Y With rim Note 4 2D e
[ 1
& g 145403
dy
Note 2 IEC
I, d, d, dy d, dg I, I, %1
(note 2) (min.) (max.) (note 4) (note 4) (m3x.)
*0,3
A mm mm mm mm mm mm mm mm
D@1 2 7,3
4 7,3
6 7,3 o
9.8 11 o5 6 - - 36
10 8,5 ’
13 8,5
16 9,7
D}2 20 10,9 16,7 (max)
25 12,1 16,7 max.)
32 13,3 16,7 (max)
3 13§ 138 | 153 %, 10 | 1&7max) | g5 36
40 1843 ’ 16,7 (max)
50 0
(note2) 14,5 16,7 0,
63 15,9 16,7 (max.)
D03 80 0
22 25,6
(note 4) 20,6 22,5 0 18 23 22,5 43 1le
700 25 25,6 (max.)
NOTE 1 Diameter of fuse-indicator.

NOTE 2 The maximum value of d, shall not be exceeded within a range of 13,5 mm.

NOTE 4 Choice of manufacturer, obligatory for 50 A and 80 A. The rim is necessary for the 50 A and 80 A rating to
ensure correct insertion. The rim may be used for other ratings in sizes D02 and DO03.

NOTE 5 Hatched areas specify contact areas.

Body of the fuse-link of ceramic material.

NOTE 6 The sketches are not intended to govern the design except as regards the dimensions shown.

Figure 110 — Fuse-link, D-type. Sizes D01-D03
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Dimensions in millimetres

DIL/DITI
d3
@55 max.
Note 1
|
b
! <
| E
| |
i ik
qu: o
| <
i 40 A
/ ‘
P
Note3
- |
= |
€ w . d
i / oo No| |
bt TSl 29 i
e % |
f |
Note 2 T=—d o
b |
d>

15.5

3601

Noted—7

I

Note S~

IEC

The sketches are not intended to govern the design except as regards the dimensions shown.
Hatched areas specify contact areas.

Body of the fuse-link of ceramic material.
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I, dy dy dy dy dg
(note 2) (max.) 72 0,3
A mm mm mm mm mm mm
2
4 6
6 11 min
10
0,2 0
DIl 13 8 f014 14,2 225 44 - -
16 10
20 12 13 min
25 14
32 16 0,2 : 0 - -
ro,4 20,2 15 min 28 ,
35 16 0,2 ) 0 _ _
f0’4 20,2 15 min 28 ,

D11 40 16 +0,2 18,2 15 min 28 73 - 7
50 18 0,2 : 0 - -
ro,4 20,2 15 min 28\

63 20 0,2 ) 0 — _
f0’4 20,2 15 min 28 ,
DJV 80 (8) > 0,2 Q 0 38,5 6
+0, - ,
100 7 32 34,5 ,

I, Colour of fuse-indicator

A

2 Pink

4 Brown

6 Green

10 Red

13 Black

16 Grey

20 Blue

25 Yellow

32 Violet

35 Black

40 Green

50 White

63 Copper

80 Silver

100 Red

NOTE 1 Diameter of fuse-indicator.

NOTE 2 The maximum value of d, shall not be exceeded within a range of 10 mm for fuse-links DIl and DIl
measured from the bottom contact.

NOTE 3 Alternative shape.
NOTE 4 Optional metal cover.
NOTE 5 The gauge-pin is not mandatory for fuse-links with rated current 80 A.

The use of these colours is mandatory also for sizes D01-D03.

Figure 111 — Fuse-link, D-type. Sizes DII-DIV
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Dimensions in millimetres

003
D01/002 @44 max. |
| @38 min,
Not
B265 no. . e s Note 5
'@ 38 min. A2
@1 Rote § j :
Note 6 ‘ O] / - i \ -z :‘
T ( ! = =
AN g — 23 =
r | | ¢ |
— -— =]
UL o R p— N
c AN E 2 'S
z L4 g 2 - ) K -
«f = s B < e ! &
T\ 7 : ; 4
Py 4 D — >
\ ¢ = ‘
i ! Kote 2
el 2 @226 min._|
ds \Noie 1
_—di__.‘ PATI
' Notes A4 and 3
d;
@ 235 max N30x2
Nole 4
@ 3% min.
& 38 mox.
IEC
The sketches are not intended to govern the design except.as regards the dimensions shown.
Insuldting parts of ceramic or other sufficiently heat-resistant material.
I, d, d, dg s (no_te 1))
(min.) (max.) (min.)
A mm mm mm mm
D01 16 E14 18 11,1 0,27
D02 63 E18 22 15,4 0,37
NOTH 1 Mean value.
NOTH 2 Retaining‘clip, other retaining means are allowed.
NOTH 3 Tolerance in the first turn of the thread _% 25 -
NOTH 4 NThread according to ISO 965-1, class designation 8g.
NOTE 5 The hole for the voltage tester is optional.
NOTE 6 Material: glass or other suitable transparent material.

Figure 112 — Fuse-carrier, D-type. Sizes D01-D03
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Dimensions in millimetres

DULIDILI
4 J‘
@38 min,
Note 3
Note 4
B84
|
4 S ) g
N K 41 ! -
} -—
| :
F— -t | .
! ) 2 :._I
E P
i S
| Note 2
S Note 1
ds
4
4
dy

IEC

The sketches are not intended to govern the design except.as‘yegards the dimensions shown.

Insulgting parts of ceramic or other sufficiently heat-resistant material.

I, d dy d, d, dg s (note 1)
(min.) (max.) (max.) (min.) (miny.)
A mm mm mm mm mm mm
DIl 25 E27 32 34 38 22,6 0,21
DI 63 E33 40 43 48 28,1 0,31

NOTH 1 Mean value.
NOTH 2 Retaining clip, other retaining means are allowed.
NOTH 3 The holelfor the voltage tester is optional.

NOTH 4 Material glass or other suitable transparent material.

Figure 113 — Fuse-carrier, D-type. Sizes DII-DIil
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Dimensions in millimetres

| B0 max
Noie e|\ LR IR
~. 1 -
< - ZJE R
g o= E €
wy <lec ‘:2 <
- !
1
I i
i) 3
i A}
i >
I
@ 35" —Note 2
. @BE5min 25 min.
‘Noic 5 Notes 1 and 3
61'/, B
Nole 4
@52 min.
" @55 max.
e

IEC

The sketches are not intended to govern the design except as fegards the dimensions shown.

NOTH 1 Mean value.

NOTH 2 Retaining clip, other retaining means are allowed.
NOTH 3 Tolerance in the first turn of the thread _005.

NOTH 4 Thread according to ISO 228-1; limit gauges according to ISO 228-2.
NOTH 5 The hole for the voltage téster is optional.

NOTH 6 Material: glass or othér, suitable transparent material.

Figure 114 — Fuse-carrier, D-type. Size DIV
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Key
1 Bolt
2 Nt
Dimensions in millinpetres
Bolt Nut
Abbreviation External diameter Core diameter External diameter Core diameter
d dy D D,
Max. Min. Max. Min. Min. Max. Min. Mgx.
E 14 13,89 13,7 12,29 12,1 13,97 14,16 12,37 12,66
E 18 18,5 18,25 16,8 16,55 18,6 18,85 16,9 17,115
E 27 26,45 26,15 24,26 23,96 26,55 26,85 24,36 24,66
E 33 33,05 32,65 30,45 30,05 33,15 33,55 30,55 30,p5
Abbreviation Threads per 25,4 mm Pitch Rounding
z P r
E 14 9 2,822 0,822
E 18 .85 3 0,875
E 27 7 3,629 1,025
E 33 6 4,233 1,187
Figure 415 — Edison thread for D-type fuses; limit dimensions
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Key
1 THread profile
2 Gauge
3 (Heference removed)
4 Chamfered or rounded
Materjal: steel, parts exposed to wear shall be hardened.
Dimensions in millimpetres
Ring gauge b d,? d, b A P ’ Tor;‘qlues
mm mm mm Nm
E 14-D 16 13,89 12,29 38 2,822 0,822 1
E 18-D 20 18,5 16,8 45 3 0,875 1
E 27-D 24 26,45 24,26 63 3,629 1,025 1
E 33-D 32 33,05 30,45 71 4,233 1,187 1,5
a8 Maximum value of the external diameéter'of the bolt thread according to Figure 115.
b Maximum value of the core diameter of the bolt thread according to Figure 115.
Manufacturing Permissible wear Tolerance for
Ring gatge tolerance for for the pitch
d,and d, d, and d, T, ¢
E*14-D 0 +0,02 +0,01
-0,025 0
E 18-D 0 +0,02 +0,01
-0,025 0
E 27-D 0 +0,03 +0,01
-003 Q
E 33-D 0 +0,04 +0,01
-0,03 0

Cc

The tolerance for the pitch is valid for any number of threads within the length of

thread of the ring gauge.

It shall be possible to screw the go gauge on the whole length of the thread with the maximum
torque M.

Figure 116 — Gauges for Edison thread for D-type fuses
for screwed shells of fuse-carrier go ring gauges
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Key
1 THhread plug gauge go

2 Thread plug gauge not-go

For details, see the drawing on the next page.

Materjal: steel, parts exposed to wear shall be hardened.

Dimensions in millimpetres

L I3
Plug gauge D,? D, b L Thread Not'go Thread Not go
go gauge gauge go gauge gauge
0 0
-0,3 -0,3
E 14-D-Gd 13,97 0 103 16 8 24 16
12,56 4095
E 18-D-Gd 18,6 0 120 20 10 30 20
17,15 5025
E 27-D-Gd 26,55 0 142 24 14 36 26
24,66 4,
E 33-D-Gd 33,15 0 167 32 15 47 30
30,95 445
a8 dee the following table.
b Maximum value of the core diameter of the nut thread according to Figure 115.
¢ Tlhe total length /, is an approximate dimension.
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Key
1 THread profile
2 Plug gauge
Dimensions in millinpetres
G¢ plug gauge D,? D, b d, 1, Iy 1, P r 2
0,01 0
-0,3
mm min.
E 14-D-Gk 13,97 12,37 7 16 24 44 2,822 0,822 4
E 18-D-Gk 18,6 16,9 12 20 30 52 3 0,875 25
E 27-D-Gk 26,55 24,36 12 24 36 60 3,629 1,025 25
E 33-D-Gk 33,15 30,55 16 32 47 72 4,233 1,187 4
2 Uower limit of the external diameter of the nut thread according to Figure 115.
b Uower limit of the core diameter of the nut thread according to Figure 115.
Gp plug gauge Manufacturing Permissible wear Tolerance Torque M
tolerance for for for the pitch
D, and D, D, and D, Tpc Nm
E 14-D-Gk +0,025 0 +0,01 1
0 -0,02
E 18-D-Gk +0,025 0 +0,01 1
0 -0,02
E 27-D-Gk +0,03 0 0,01 1
0 -0,03
E 33-D-Gk +0,03 0 +0,01 1,5
0 -0,04
¢ 'I]he tolerance for the pitch T, is valid for any number of the thread being within the length of thread.

It shall be possible to screw the go gauge home at least with the maximum torque M. The not- go gauge shall not
engage under its own weight.

Figure 117 — Gauges for Edison thread, D-type fuses, go and not-go plug gauges
for screwed shells of fuse-bases
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Dimensions in millimetres

D01/D02

- 26,9 max.
Note 6
Py 003
.
= ‘ - ¢‘0b1.§ =
g 3012 _
et ot Note ¥
2 min.
L2 & - A-A Hole 1
= E—
4l = V § | = i A-A
/ £ | wy |
o d] vy | oy -
EIES A f T i e R -1
= g o~ | o i / E4
= / } i ﬁ’/ 2 v f2 28 min ] \!
Y, 1 = ! =
- = (I =5
\ (/ 7 2 =
~Note 5 [ <= A - :[L
/ Y Ll :; Note 5/ | @32 min. _|
[ 44,9 mox.
s—Note 8
/ N
&k
P
A
— h—
20
Note 8
IEG
I, a b d, d, dq dy Dg s (min.) 0
(mln.) (mln.) (min.) (min.) (min.) (ncte 3)
(min.)
A mm mm mm mm mm mm mm mm Tolerance rrm2
(note 1)
Doy 16 2,5 5 E14 15 13 9,7 6,5 0,3 -0,05 0
max.
Dop 63 4 6 E18 19,5 17 13,7 10,5 0,65 -0,15 B0
max.
DOB 100 See sketch -0,25 b0
NOTH 1 Tolerance in first turn of the thread.
NOTH 2 Preferred value — for fuse-bases for rail-mounting, this value refers to the top edge of the mounting fail.
NOTH 3%/Cross-sectional area of the connecting strips at least 0 mm?2. The cross-sectional area of the conngcting
strips i i i ixi i i i ecti

of the connecting strips is calculated for an alloy containing at least 62 % copper. Connecting strips made of pure
copper or other materials with better conductivity than that of the calculated copper alloy may have corresponding

lower cross-sectional areas.

NOTE 4 Within the hatched circle area no projection is allowed above the contact area.

NOTE 5 Resilient grip for gauge-piece. A conductive connection between the grip and live parts is not allowed.
NOTE 6 For multiple fuse-bases, the multiple value is relevant.

NOTE 7 Thread according to ISO 965-1, class designation 7H.

NOTE 8 Not applicable for fuse-bases for busbar mounting.

Insulating parts of ceramic or other sufficiently heat resistant material.

The sketches are not intended to govern the design except as regards the dimensions shown.

Figure 118 — Fuse-base, D-type. Sizes D01-D03
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millimetres

12 min,

Dimensions in
DIV
DIDITI - 512 _
61'1,
- d Note 8
R E— i’
§ e 2,5 min, »
I e < Nole 1 5
| sl=2 X € . \< .
t € : v, 1
! 2 7
< : 3 I A-A
e N S/ 4_i|~‘ \ 2
3 V- 14 [ % oG
; ‘ i N
i I i
Z P A | ; = ]8°" I
» Note . 14,8 <
L S ! ~
W3y in = I ot v_lx\. ! & r 1
- | 5 4,;‘\9 q ¥
Note §— bl B p | ‘8
LN | w
Node 10— g 3
\ f, f @40 min.
- o

IEC
The sketches are not intended to govern the design except as regards the dimensions shown.
Insuldting parts of ceramic or other sufficiently heat-resistant material.
I, a b d, i, d, d, dg h s (min.) 0
(min.) | (min.) (min.) | (min.) |(note 7)| (min.) |(note 2) (ndte 3)
(min.) (n§in.)
A mm mm mm mm mm mm mm mm mm Tolerance mm2
(note 1)
DIl 25 10 E27 27 255 | 35 +§ 24,5 2 0,5 -0,1 5
DIl 63 12 E33 33,56 31,6 |45 +§’5 30,5 2,5 0,65 -0,15 B0
DIV 100 See sketch -0,5 50
NOTH 1 Tolerance.in first turn of the thread.
NOTH 2 Only (the thickness of the bottom of the connecting strip, minimum effective length of thread in conngcting
strip: 2,2 mm+(BIT) and 3,2 mm (DIll) for W3/16 in.
NOTH 3, Crdss-sectional area of the connecting strip at least 0 mm2. The cross-sectional area of the conngcting
strips|may be reduced in the region of their own fixing means and in the region of terminals. The cross-sectional area
of theleornrecting—stripsis—eatettatedforanaloy—containirgatteast62-%—copper—Connectng-strips—made—of pure

copper or other materials with improved electrical and thermal conductivity than the calculated copper alloy may

have corresponding lower cross-sectional areas.
NOTE 4 Within the hatched circle area no projection is allowed above the contact area.

NOTE 5 Resilient grip for gauge-piece.

NOTE 6 Effective thread length at least 7 mm from the top of the screwed shell.

NOTE 7 When fuse-bases of size DIIl are used in assemblies (for example, consumer units) the tolerance of the

diameter d, of the corresponding protection covers may be reduced to 45 7(1,5 .

NOTE 8 Thread according to ISO 228-1; limit gauges according to ISO 228-2.
NOTE 9 Not applicable for fuse-bases for busbar mounting.
NOTE 10 Alternatively closed or open, oval holes permitted.

Figure 119 — Fuse-base, D-type. Sizes DII-DIV
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The sketches are not intended to govern design except as regards the dimensions shown.

Dimensions in millimetres

d
I
-G -
s_i g~
i Sz 1 AA
| I
i 4 3 ~——Note 6
! Ty /
T & I -
T =]
A | =
A = I =
Note 5] / 1A g ' Ny
Pl
2 MNote 8 }
IEC
Dimensions in millimpetres
I, a b d d, d, d, dg s (min.) [
(min.) (min.) (min.). | (min.) (note 7) (min.) (nqte 3)
(npin.)
A mm mm mm mm mm mm mm mm Toler- mm?2
ance
(note 1)
DIl 25 10 E27 27 25,5 35 % 24,5 0,5 -0,1 15
DIl 63 12 E33 | 33,5 | 315 | 4572°(7) | 30,5 | 0,65 | 0,15 B0
Insulgting parts of ceramic.or.ether sufficiently heat-resistant material.

Current-carrying parts of ‘copper or copper alloy.

NOTH 1 Tolerancetinfirst turn of the thread: _8,1 (E27)
0
_015 (E33).
NOTH 2 Effective thread length at least 7 mm from the top of the screwed shell.
NOTH 8{Cross-sectional area of the connecting strips: at least 0 mm2. The cross-sectional area of the conngcting
Stripo ey bereducedinthe |cy;u|| of-theirown f;/\;lly meansandinthe |c9;u|| of-termimats—Fhecross-sectional area

of the connecting strips is calculated for an alloy, containing at least 62 % copper. Connecting strips, made of pure
copper or other material with improved electrical and thermal conductivity than the calculated copper alloy may have

corresponding lower cross-sectional areas.

NOTE 4 Within the hatched circle area, no projection is allowed above the contact area.

NOTE 5 Resilient grip for gauge-piece.

NOTE 6 Alternatively closed or open, oval holes permitted.
NOTE 7 When fuse-bases size DIll are used in assemblies (for example, consumer units), the tolerance of the

diameter d, of corresponding protection covers may be reduced to 45 _?5 mm.

NOTE 8 Not applicable for fuse-bases for busbar mounting.

Figure 120 — Fuse-base, D-type for push-in gauge pieces. Size DII-DIlI
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In d1 2
A +0,1 +0,1
2 7,9
4 7,9
-~ 6 7,9
E DO1 12
S 0 9,1
3 9,1
406 L 4 4 L + 4
™™ AL Ay Tt
20 11,5
Note 1 25 12,7
32 13,9
D02 40 15,1 16,6
35 13,9
50 15,4
N 63 (note 4) (note 4)
80 23 27
D03
100 (note 4) (note 4)

NOTE 1 Coldured according to Figure 111 (table).
NOTE 2 <Grip of the working head.

NOTE. 3" Resilient between 5 mm and 24 mm.

NOTE 4 Gauge-pieces do not apply to the maximum
rating.

IEC
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Gauge-piece 40A

ketches are not intended to govern design except as regards the dimensions shown.

Figure 121'- Gauge-piece and hand-key, D-type. Sizes D01-D03

- 58 - IEC 60269-3:2024 © IEC 2024
Dimensions in millimetres
40 A
dy
|
i Al
= i
H o401 |
< | |
| 5 A
= ! =
|
~ | h
/ |
13,940,1
Note 1
IEC
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Dimensions in millimetres

Screw-in gauge piece

40A
d 4y Gauge-piece DIV
d
33502 P65 i
| | 3 i
- i i w1 les
= I ! []
H \ £ = i ¢ // =
o> i E=3 - \ L
Note 3: W3/16 in | | - Note[2
d
L—1—> / - ©
P S
H ~t
‘ Note 2 Note 1 L[~

dy

!

\

\

|

i
6"

|

IEC

Insulating part of ceramic material

W/n /

10*2

6.4

>
________________ﬁ_

| Note 5

—
59} 05

IEC

The sketches are not intended to govern design except as regards the dimensions shown.
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I, d, d, dy d, b, b,
A (min.) (min.) (min.) (max.)
0 0
-1,5 -1,5
mm mm mm mm mm mm
2 6,5
19
4 6,5 4,5 6,5 24 20 (note 6)
6 6,5
10 8,5 +0,8
DIl 6,5
13 8,5 0
16 10,5 8,5 8,5
20 12,5
9,5 9,5
25 14,5
32 16,5 +0,8 8
15 15 30 26 b
35 16,5 0 (notg 7)
+0,6 25
40 18,5 15 15 30 26 )
0 (notq 7)
DIl
+0,8 24
50 18,5 . 15 15 30 26 (notd 7)
+0,8 24
63 20,5 . 15 15 30 26 (notd 7)
80 6 - - - - -
DIV 10,5
100 8 - - - - -

NOTH 2 Coloured according to Figure, 111“(table).
NOTH 3 Effective thread length at’least 2,5 mm.
NOTH 4 Resilient between 5tmm and 9 mm.
NOTH 5 Insulating material.

NOTH 6 Resilient between 18 mm and 20,5 mm.

NOTH 7 Resilient between 24 mm and 26,5 mm.

Figure 122 — Gauge-piece and hand-key, D-type. Sizes DII-DIV
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Gauge-piece DII/DIII

Dimensions in millimetres

Ceramic material
40A

ds Note 2 o —

Note 2

2

214015
1,940,135
2!03

-1

>’>>—-
q

. Edge broken or rounded

6-25
1,5.03

18.02

60 min.

" .3,2 max.

1EC

The sf«etches are not intended to govern design except as regards the dimensions shown
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In 4 4 43 4 45 Colour of the front
+0,8 +0,5 +0,5 +0,5 (min.) surface
A mm mm mm mm mm
2 Pink
4 6,5 10 Brown
6 Green
DIl 10 8,5 22,5 18,5 20,5 12 Red
16 10,5 14 Grey
20 12,5 15,5 Blue
25 (see Note 3)
2 Rink
4 6,5 10 Brown
6 Green
10 8,5 12 Red
16 10,5 14 Grey
20 12,5 28,5 24,5 26,5 16 Blue
1" 25 14,5 18 Yellow
32 16,5 20 Violet
35 16,5 20 Black
40 See Figure Green
50 18,5 21,5 White
63 (see Note 3)

NOTH 2 Coloured surface.

NOTH 3 Gauge-pieces do not apply to thelmaximum ratings.

Figure 123 — Gauge-pieceland hand-key, D-type push-in gauge rings. Size DII-DIIj
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Dimensions in millimetres

P= 25_1
[ z
‘ J»_ NN x ) R=0,13733 P
RN ! N H=0,96049 P
a N
N N\ N \
| 0 O\ L
®, \, o~ Q
° ANPRNNY \\ \ \ - Q| ecss01
SNNNFORNN S
NN N 2 N |
IEE
Key
1 Nt
2 Bolt
Nominal sizes
Full thread | Threads per Pitch Thread+pitch Core Core crgss-
Abpreviation 25,4 mm diameter diameter sectign
d=D z P d, =D, dy=D, mm?2
W?’/16 4,762 24 1,058 4,084 3,406 9,1
Thredd limits
Bolt thread Nut thread
External Thread-pitch Core External Thread-pitch | Core dianjeter
diameter diameter diameter diameter diameter
AbRreviation
d d, D D, D,
mm mm mm
Max. Min. Max. Min. Max. Min Min. Max. Min. Max. Min.
W3/16 4,732 (4,593 | 4,054 | 3,965 | 3,376 | 3,183 4,762 4,216 | 4,084 | 3,744 | 3]406

Figure 124 — Whitworth thread W 3/16 for screw-in gauge rings and

corresponding fuse-bases of sizes DIl and DIlI
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Dimensions in millimetres
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Key
1 Sljghtly rounded edde

Sizp 4 %2 d, “ ‘2 s Galuge
Max: Min. Max. Min. Max. Min. Max. Min. Max. Min.
DI 243 24,2 3 2,9 12 31 30,5 11,5 11 5 4,5 C17A
DIl 30.5 30.4 3 29 12 31 30.5 11.5 11 5 45 c1i7B
DIV 38,9 38,8 14,4 14,3 24 38 37,5 17 16,5 14 13,5 c17cC
D01 12,3 12,2 6,2 6,1 10 22 21,75 7 6,5 3 2,75 C17E
D02 16,85 | 16,75 10,2 10,1 14 22 21,75 7 6,5 3 2,75 C17F
D03 27,7 27,6 18,2 18,1 22 25,5 25,25 9,5 9 3 2,75 C17G

The gauges are intended for checking that the hole for the gauge-piece in the bottom contact (sizes DIl to DIV) or
that the hollow space (sizes D01 to D03) is concentric with the thread of the screwed shell.

It shall be possible to introduce the gauge without undue force into the fuse-base so that the surface E is
approximately level with the upper edge of the screwed shell.

Material: steel.

Figure 125 — Gauges C 17 for concentricity of fuse-bases
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Dimensions in millimetres
Undimensioned radiuses R0,6
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Mater[al: hardened steel

Surface quality in the cylindrical area Ra = 3,2pym

NOTE The dimension "21,1" has ben corrected in DII.

Figure 126 — Test dummies DII, DIlIl, D01, D02 and D03 for fuse-carrier test
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Annex AA
(informative)

Special test for cable overload protection2
(for fuse system A)

Fuses with 7., > 10 A shall be tested as follows.

AA.1_Arrangement of the fuse

Onelfuse comprising fuse-base, fuse-carrier, gauge-piece, cover and the relevant fuse-lipk is
submitted to the test.

The test arrangement is that specified in 8.3.1 of IEC 60269-1:2006. The test.shall be cafried
out gt an ambient air temperature of 30 +g °C.

A lower temperature may be used with the manufacturer's consent.

AA.2 Test method and acceptability of test results

A test current equal to 1,13 [, flows through the fuse during the conventional time as given in

Tablg 2 of IEC 60269-1:2024. The fuse-link shall not“eperate. The test current is then rgised
withgut interruption within 5 s to I; = 1,45 I,,. The fuse-link shall operate within the convent|onal

time

2 See note to 8.4.3.5.
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Fuse system B —
Cylindrical fuses
(NF cylindrical fuse system)

General

IEC 60269-1 applies with the following supplementary requirements.

1.1

The

dom
give
rateq

The

2

IEC

Defipitions concerning términals are given in IEC 60999-1.
For the purpose of this fuse system, the following terms and definitions apply.

2.1.2
screw-typeterminal
term
of th
orin

—

—

—

t

J:arking on the fuse;

Terms and definitions

—Seepe

following additional requirements apply to “gG” fuses for use by unskilled person
bstic and similar applications having fuse-links, satisfying the dimensional requireni
h in Figure 201 of this fuse system. Their rated current does not exceed 63<A and
voltages are 230 V or 400 V AC.

following characteristics of the fuses are specified in addition to IEC,60269-1:

bted voltage;

hted power dissipation of the fuse-link and rated acceptabte, power dissipation of a {
older;

me-current characteristic;
ates, 72t characteristics and conventional times and{currents;

hted breaking capacity;

andard conditions for construction;

psts.

50269-1 applies with thefollowing supplementary requirements.

01

nal for'the connection and subsequent disconnection of a conductor or the interconne

5 for
ents
their

use-

Ction

efWo or more conductors capable of being dismantled, the connection being made, dir

ectly

Irectly, Dy means or SCrews or nuts or any Kina

2.1.202

pillar terminal
terminal with screw-clamping in which the conductor is inserted into a hole or cavity, where it
is clamped under the shank of the screw(s)

Note 1 to entry:

clamping member to which pressure is applied by the shank of the screw.

3 Conditions for operation in service

IEC 60269-1 applies.

The clamping pressure may be applied direct by the shank of the screw or through an intermediate
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4 Classification

IEC 60269-1 applies.

5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

The rated voltage shall be 230 V or 400 V AC.
5.3.1 Rated current of the fuse-link
The maximum rated currents of fuse-links are given in the table of Figure 201
5.3.2 Rated current of the fuse-holder
The fated currents of the fuse-holders are the same as the maximum values of the fuseinks
(see|5.3.1 of this fuse system).
5.5 | Rated power dissipation of a fuse-link and rated acceptable power dissipation|of a
fuse-holder
The [maximum values of rated power dissipation of<the fuse-links and the rated acceptable
power dissipation of the fuse-holders are given in Table 201.
Table 201 — Maximum values of rated power dissipation and values
of rated acceptable power dissipation
. . Rated voltage L _Power
Dimensions Rated current /| U dissipation / acceptable
n power dissipation
mm A \% W
6,3 x 23 6 230 1,0
8,5 x 23 10 230 1,3
10,3 x 25,8 16 230 2,3
8,5x 31,5 20 400 2,6
10,3 x 31,5 25 400 3,2
10 x(38 32 400 3,2
16;7°x 35 63 400 6,8

5.6.2 Conventional times and currents

The conventional times and currents, in addition to the values of IEC 60269-1, are given in

Table 202.
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Table 202 — Conventional times and currents for "gG" fuse-links

Rated current I Conventional time Conventional current
A h i~ I;
I, <4 1 1,51, 2,11,
4<] <16 1 1,51, 1,91,
16 <1 <63 1 1,251, 1,61,
5.6.3 Gates

For "lgG" fuse-links, in addition to the gates of IEC 60269-1, the gates given in Table 203 a

Table 203 — Gates for specified pre-arcing times of "gG" fuse-links

with rated currents lower than 16 A

1, I (10's) Iae (5°9) I (0,1 8) Iae (0,15)
A A A A A

11,0 28,0 26,0 72,0
10 22,0 46,5 47,0 110,0

5.7.2 Rated breaking capacity

The minimum breaking capacities are specified‘in’Table 204.

Table 204 — Minimum-rated breaking capacities

Rated voltage Minimum rated breaking
capacity
\ kA
230 6
400 20

6 Markings

IEC p0269-1~applies.

If thtf fuse-bases are not capable of bidirectional current flow, they shall be marked witrlu the
current flow ditection at front or faterat side.

For this, preferentially, the symbol 5107A in accordance with IEC 60417 should be used. The
arrows may be covered in the installed state of the fuse-base.

In the case of fuse-bases for busbar mounting, the marking with the current flow direction is not
required.

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.
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71 Mechanical design

The dimensions of the cartridge shall be in accordance with Figure 201.

7.1.2 Connections including terminals

See |IEC 60269-1 and IEC 60999-1.

Within the framework of this document, only those terminals intended for receiving exte
copper conductors are included.

rnal

The pase shall be fitted with terminals designed to receive copper conductors of cross-sect|onal

arealand current rating as in the following table.

Table 205 — Nominal section of copper conductors that the terminals shall accepit

Rated current of fuse-base Flexible conductors Rigid conductors
(note 1) of solid’core or cables
(note 2)

A mm? mm?

6 0,5 to 1 0,75 to 1,5
10 0,75 to 1,5 1 to 2,5
16 1 to 2,5 1,5 to 4
20 1,5 to 4 1,5 to 4
25 1,5 to 4 2,5 to 6
32 2,5 to 6 (NOTE 1) 4 to 10
63 6 to 16 10 to 25

NOTE 1 Attention is drawn to the fact that, for certain applications, more space is necessary.

NOTE 2 It is admitted that for conductors sizés 1 mm?2 to 6 mm?, the terminals are intended only for clamp
rigid solid conductors.

ing

Verii]ication is to be carried.out by measurement and by the insertion of conductors of
smallest and largest section successively.

7.1.6 Construction of a fuse-carrier

A fuge-carrier<hall be provided with means for retaining the fuse-link in position whethef
fusetcarrier. is fitted in the fuse-base or not.

A fugetearrier for fuse-links for which an indicating device is required shall be provided wi
appropr : . o e indicator ; e rith_oca
fixed window of suitable transparent material or other suitable means of protection aga
material which could be ejected from the indicator.

71.7 Construction of a fuse-link

the

the

rely
inst

A fuse-link shall be so constructed that it is not possible to remove or to replace parts ensuring

non-interchangeability.

In case the fuse has an indicating device, the indication shall be visible when the fuse-lin
inserted in the fuse-holder or fuse-carrier.

k is
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7.1.8 Non-interchangeability

Fuses shall be so designed that a fuse-link cannot be replaced inadvertently by another rated
current exceeding a pre-determined value.

7.1.9 Construction of a fuse-base

A fuse-base shall be so designed that it can be securely fixed in such a way that its unintentional
removal is not possible.

A fuse-base intended for use with gauge pieces shall be provided with suitable means for

retai
tool.

Cove
mec
can

The
area

7.2

Asd
IEC
resp

The
perfq

maximum cross-sectional area specified in"Table 205.

The

isolated with an internal insulating sheet.

If an

conslidered as an accessible-metal part.

The

evalliation of creepage distance.

The

ning the gauge pieces in positions and allowing their removal only by the aid of a sui

rs of fuse-bases providing protection against access of live parts shall withstand
nanical stresses occurring during fixing and shall be firmly fixed in such a manner that
be removed only by the aid of a tool or deliberate action when mounted.

terminals shall be suitable for accepting conductors with the appropriate cross sect

D .

Insulating properties and suitability for isolation

bscribed in 7.2 of IEC 60269-1:2024 and pending the application of the requirements g

bcted.

verification of this prescription is made<by measurements. The measurements
rmed on a sample without conductors,or on a sample fitted with conductors o
requirements stated above do not apply to metal covers and enclosures, if these
enclosure of insulatingmaterial is covered internally by a metal sheet, this is in any

thickness of the(filling material exceeding a groove is not to be taken into accoun

verificatiorhof this condition is made by examination.

able

the
they

onal

f the

50664 series, the clearances and creepage diStances given in Table 206 shall be

are
the

are

case

t for
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Table 206 — Creepage distances and clearances

Minimum creepage distances and clearances mm
1 Between live parts of the same polarity separated during breaking operation: 3
2 Between live parts of different polarities: 3
3 Between live parts and:
a) metallic accessible parts not listed in 5, decorative parts and metallic covers, parts of
mechanism, if these are isolated from live parts,
b) screws of fixing means for surface mounting base of devices 3
\.a) SUTTWO UT f;l\;lls nmredario fUI t:IU baoc Uf dUV;\JUO ;II f:uoh IIIUUIIt;IIs :IUUO;IIHO,
d) screws of covers or cover sheets,
e) conduits entering the apparatus:
4 Between metallic parts of the mechanism and the accessible metallic parts, includingframe- B
works used as support to flush-mounting device bases if an insulation is required:
5 Between live parts other than terminals for one part, and for the other part, metallic |
enclosures, or cases as well as the supporting surface of the bases:
6 Between terminals and the metallic enclosures or cases, as well as the supporting surface
of the bases:
Shortest distance m
7 Between live parts covered by minimum 2 mm of sealing compoeund and the supporting B
surface of the bases:
NOTE The contribution to the creepage distance of any groove less’than 1 mm wide is limited to its width. Ay air
gap lless than 1 mm is ignored in computing the total clearance,
7.3 | Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder
Instgad of Table 5 of IEC 60269-1:2024{Table 207 applies.
Table 207.—- Temperature rise limits for terminals
For ferminals, the temperature-risejlimits, when the fuse-base is fitted with conductors
haviphg a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding 65K
ratefl current of the fuse-basesshall not exceed
7.7 | I?t characteristics
7.7.1 Pre=arcing 2t values
In addition to Table 7 of IEC 60269-1:2024, the pre-arcing /2t values given in Table 208 apply.

Table 208 — Pre-arcing It values at 0,01 s for "gG" fuse-links

2 2
In r tmin r tmax
A A%s A%s
24,00 225,00
10 100,00 576,00
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7.7.2 Operating 12t values

The maximum pre-arcing /2t values given above are considered as the maximum operating
It values. For fuse-links with rated currents greater than 16 A, the maximum pre-arcing /2¢
values of Table 7 of IEC 60269-1:2024 are considered as the maximum operating /2t values.

7.8

Overcurrent discrimination of "gG" fuse-links

Fuse-links rated 16 A and above in series and with the rated current ratio of 1:1,6 have to
operate selectively over the whole breaking range (see 8.7.4 of this fuse system).

7.9

The

As
subg
a) t
f
b) if

c)

—h —h —+ =

= = >

lf

d) w

Thes
8
IEC

8.1.5
The

Protection against electric shock

Hegree of protection shall be at least IP2X when the fuse is under normal servicelcondit

pecified in 7.9 of IEC 60269-1:2024, the following details are given with)fegard to
lause:

ne fuses shall be so designed that no contact can be made between different poles
ise-carriers and fuse-links;
shall be possible to replace easily a fuse-link without touching’the live parts;

Ise-base is installed and connected with conductors as.in normal use, either fitted wi
Ise-link or not, the fuse-carrier being in place;

OTE In case of a fuse unprotected against direct contact and intended to be incorporated in appliance
bquirement does not apply to parts for which the protection should be provided by screens or by constr
the appliance itself.

hen the fuse-carrier is withdrawn, the accessibility to the live parts shall be possible

dfter a deliberate action.

e requirements are verified by the test according to 8.8 of this fuse system.

Tests

50269-1 applies with the-following supplementary requirements.

A Complete)tests

following additional test is required according to Table 209.

Table 209 — Survey of tests on fuse-link

ons.

this

with

ne live parts of devices protected against direct contact.shall not be accessible whenp the

h its

b, this
iction

only

Number of test samples
Test arrnrding to subclause

1 1 1 1

8.7.4 Verification of overcurrent discrimination X X X X

8.1.6 Testing of fuse-holders

The following additional test is required according to Table 210.
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Table 210 — Survey of tests on fuse-holder and number of fuse-holders to be tested

8.2.2.3.1

Test according to subclause

Number of test samples

1

8.12 Verification of the reliability of terminals

X

in 8.2.2.3.2 of IEC 60269-1:2024.

This test shall be performed immediately after the humidity treatment described

The fuse-holder shall be submitted to the test voltage given in Table 15 of IEC 60269-1:2(24.
8.3.1 Arrangement of the fuse
The crews of the screw terminals shall be tightened with a torque of two-thirds-the torque given
in Tgble 211.
Table 211 — Screw-thread diameters and applied torques
Nominal diameter of thread Torque
mm Nm
1 1 1
Up to and including 2,8 0,2 0,4 0,4
Ovler 2,8 up to and including 3,0 0725 0,5 0,5
Over | 3,0 up to and including 3,2 0,3 0,6 0,6
Over | 3,2 up to and including 3,6 0,4 0,8 0,8
Ovler 3,6 up to and including 4.1 0,7 1,2 1,2
Over | 4,1 up to and including 4,7 0,8 1,8 1,8
Ovler 4.7 up to and including 53 0,8 2,0 2,0
Over | 5,3 up to and including 6,0 1,2 2,5 3,0
Over 6,0 up to and including 8,0 2,5 3,5 6,0
Ovler 8,0 up to and including 10,0 - 4.0 10,0
Over | 10,0 up to andiincluding 12,0 (Under consideration)
Over | 12,0 up t6 and including 15,0 (Under consideration)

Colu
the h
wide

mn | applies to screws without heads, if the screw, when tightened, does not protrude
ole, and-to other screws which cannot be tightened by means of a screwdriver with a b
r than’/the diameter of the screw.

from
lade

Column Il applies to other screws, which are tightened by means of a screwdriver.

Column Ill applies to screws and nuts, which are tightened by means other than a screwdriver.

8.3.3

Measurement of the power dissipation of the fuse-link

The fuse-links are tested in open air, in a vertical position in one of the test rigs according to
Figure 203 and Figure 204, according to the indications given in Table 212.

The sliding pin shall be well guided.
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The ferrules and other parts of the fuse-base shall be made from brass with 58 % to 70 %
copper, except springs, screws for connections, and the test piece used as specified in the
following subclauses for measuring the contact resistance. Furthermore, the ferrules shall be

silve

r-plated.

After each test, it is necessary to verify the good condition of the contact surface.

Table 212 — Values concerning the choice and the adjustment of the test base

Cartridge

No. of the b No. of the ferrul .
R t Tt (cf:n?:igu?n 3’?’?} (Snnol:iglelrne;r;\uﬁ)e Distance b Contact force

A mm N

6 1 1 48 6 )to

10 1 2 48 6 to 8

16 2 3 56 14 to 17

20 2 3 62 14 to 17

25 2 3 62 14 to 17

32 2 3 68 18 to 24

63 3 4 80 38 to 472
8.3.41 Temperature rise of the fuse-holder
The [dummy fuse-link shall have the maximum power~dissipation given in Table 201 and the
dimgnsions in accordance with Figure 202.
8.4 | Verification of operation
8.4.1 Arrangement of the fuse
The [fuse-links are tested in one of._the test-rigs according to Figure 203, chosen fron} the
indidations given in Table 212. The, cartridge is placed under a housing in polyacryl fesin
according to Figure 205. Before each test, it is necessary to verify the good condition of the
ferrule surface.
8.4.3.6 Operation of indicating devices and strikers, if any
In addition to IEC 60269-1, the following applies.
If thg tests are{performed at reduced voltages, the test circuit voltage shall be 100 V £ 5 V(.
8.5 | Verification of the breaking capacity
8.5.1— Arrangement of the fuse

The fuse-links are tested in a test-base according to Figure 206 adjusted according to

indic

ations given in Table 213. The contact ferrules are of silver-plated brass.

Before beginning the test, it is necessary to verify the good condition of the ferrule surfaces.
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Table 213 — Values for adjustment of the test base

ra::ea';téiudrgr:nt No. of the ferrule Distance b Contact force

A mm N

6 5 70 8 to 10
10 5 70 8 to 10
16 6 73 14 to 16
20 5 79 14 to 16
25 s 79 14 _to 16
32 6 85 22 to 24
63 7 85 38 fo 42

8.5.5 Test method

8.5.8.1 In order to verify that the fuse satisfies the conditions of 7.5 of fEC 60269-1:2024, fests
in agcordance with Table 20 of IEC 60269-1:2024 shall be made. An alternative test to fests
Nos.|1 and 2 of Table 20 is given in Annex BB.

8.5.§ Acceptability of test results

Subglause 8.5.8 of IEC 60269-1:2024 applies, under th€ following restrictions. The followihg is
pernjissible:

- alfunction of the indicating device;

— dny crack of the cartridge which does not prevent its withdrawal without a tool;

— sgjmall blisters, localized bumps on the ferrules also small holes, provided that these ar¢ not
ufficient to damage the fuse-base orthe fuse-carrier.

8.7.4 Verification of overcurrent discrimination

To verify the requirements specified in 7.7.1 and 7.7.2 of this fuse system, four supplementary
samples are tested, two to verify the minimum pre-arcing /2¢ values and the other two to \erify
the tptal /2¢ values.

of

O

The | samples aresarfanged as for the breaking capacity test according to 8.
IEC p0269-1:2024.

The est voltage to verify the operating /2 values shall be

1.1x400 V

V3

for 400 V fuses and 1,1 x 230 V for 230 V fuses.

8.8 Verification of the degree of protection of enclosures
8.8.1 Verification of protection against electric shock
To verify the requirements given in 7.9, the procedure is as follows:

— requirement b) is verified by examination;
— requirement c¢) is verified by means of the test finger shown in Figure 9 of IEC 60898-1:2002;
— requirement d) is verified by means of the test finger shown in Figure 9 of IEC 60898-1:2002.
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In the case of the protecting screen or of parts intended to be knocked out, the test finger is
applied with a 20 N force.

8.9

Verification of resistance to heat

The following two tests are performed.

a) Test in a heating cabinet

This test is performed with the specimen being kept in a heating cabinet at a temperature of
100 °C £ 5 °C for 1 h.

At thle end of this test, significant deteriorations shall not be observed, and live parts prote

with

NOTH Slight displacement of the sealing compound is permitted.

b) Ball pressure test

Exte
pres

A stegel ball of 5 mm diameter is pressed with a force of 20 N against one part of the ext
surfgce placed horizontally. The test is performed in a heating cabinet at a temperatu

125
and

Folldqwing these tests, the fuse-carrier is (without fuse-link) withdrawn and inserted by han
times$

After
ina

The
from

8.10
8.10
A du
this
give

Torq

sealing compound shall not become exposed.

rnal parts of insulating material other than ceramic are, furthermore, submitted to g
sure test by means of the apparatus shown in Figure 16 of IEC(60898-1:2002.

C £ 5 °C. After 1 h in the heating cabinet, the pressure is released, the ball is rem

p .

Hirection perpendicular to the mounting plane of the fuse-base, is higher than 1,5 N.

orce is exerted without jerks byomeans of a mass of 150 g. The cover shall not be separ
the fuse-base.

Verification of non-deterioration of contacts
1 Arrangement of the fuse

mmy fuse-link'with its maximum power dissipation and its dimensions is given in 8.3.4
fuse systém~and Figure 202. A typical fuse-base with its spring-loaded contact piec
nin Figure 204.

hfter 5 min, the diameter of the impression is measured, which shall not exceed 2 mnj.

cted

ball

brnal
e of
bved

d 50

this operation, it is verified that the farce to withdraw the cover from the fuse-base, ex¢rted

ated

.1 of
BS s

em.

ues to be applied to the screws of the terminals are specified in 8.3.1 of this fuse sys

In addition, 7.3 of this fuse system and 8.3.1 of IEC 60269-1:2024 apply.

8.10

The

The

The

The

.2 Test method

load period is 75 % of the conventional time.
no-load period is 25 % of the conventional time.

test current is the non-fusing current.

conventional time, as well as the non-fusing current, is stated in Table 2 of
IEC 60269-1:2024.
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A lower test voltage may be used.

8.10

.3 Acceptability of test results

After 250 cycles, the measured temperature rise values of terminals shall not exceed the
temperature rise measured at the beginning of the test (first cycle) by more than 15 K.

After 750 cycles, if necessary, the temperature rise values of terminals shall not exceed the
values measured at the beginning of the tests (first cycle) by more than 20 K.

8.11

14 Mechanical strength-of the fuse-holder

Tov
to th

8.11
The

systém. The test conditions are given in 8.11.1.1.1.2 of this fuse system,

8.11

The
roun

The
inclu

o
t

P
o

The
the h

The
show
tom

- 2

Accd
IEC

erify that a fuse has satisfied the requirements of 7.11 of IEC 60269-1:2024 it is subnm
e following tests.

1.1.1 Verification of resistance to shock

verification is made by means of the apparatus described in 8.14.4.1.1.1 of this

1.1.1.1 Test apparatus

test apparatus, according to Figure 10 of IEC 60898-1:2002, consists of an arm swir
d an axis and fitted at its lower part with a hammer.

Aarm is made with a steel tube of 9 mm externaldiameter and 8 mm internal diameter
des

n its higher part, a device fitted with a swinging axis, the distance of which to the fran
ne apparatus is adjustable, so that the' pendulum can move only in a vertical ¢
erpendicular to the supporting side ofithe frame;

n its lower part, a device designed-\to hold one of the hammers described below.

ength of the tube is such that the distance between the swinging axis of the pendulum
ammer axis mounted on the*pendulum arm is equal to 1 m.

n in Figure 11 of-[EC 60898-1:2002, the vertical force to apply in the axis of the han
hintain the penduldm arm horizontal, is:

N in caseofitype a, hammer so-called "of 150 g" shown in Figure 11 of IEC 60898-1:2

rding_to—dimensions, the apparatus is fixed on one support shown in Figure 1
50898:1:2002.

itted

fuse

ging

and

e of
lane

and

hammer has, as applicable, such a mass as, fixed on the tube by means of the dgvice

mer

002.

2 of

The support Is so arranged that it Is possible

— to place the apparatus so that the target is in the vertical plane passing by the pendulum

S

winging axis;

— to turn the apparatus round one vertical axis;

— to displace the apparatus horizontally, in parallel to the pendulum swinging axis.

8.11.1.1.1.2 Test procedure

The enclosure is fixed on the support as in normal use; the conductor apertures are left
open and the cover screws are tightened with a torque equal to two-thirds of that given in
Table 211.
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Enclosures intended for flush mounting are placed in the recessed portion of a block of plywood
so that the edge of the enclosure box, if any, is flush with the surface of the block.

The enclosure box is tested separately and maintained against the support, its front side being
directed towards the hammer.

By acting on the position of the support and that of the swinging axis of the pendulum, the
enclosure is placed in such a way that the target is in the vertical plane passing by the pendulum
axis and the hammer is allowed to fall down from the prescribed height, measured vertically
between the target on the enclosure and the strike point of the hammer at its free fall point.

NOTH The blows are not applied to the knock-out holes.

The lhammer to be used and the height of fall according to the enclosure classification|with
regafd to the resistance to shocks are indicated in Table 214.

Table 214 — Hammer and height of fall for test
for verification of resistance to shocks

Type of apparatus Type of hammer Height of fall
cm
Ordinary enclosure a 15

The ppparatus is subjected to 10 blows, evenly distributed over the enclosure and if any, |over
the qover sheet.

The first series of five blows is applied as follows:

— in the case of flush-fitting enclosures,sane blow on the centre, one blow on each end of the
c]fjver sheet and the two remaining.atabout half-distance;
[

the case of other types, one bJow on the centre, one blow on each lateral side and the
wo remaining blows on intermediary positions, the enclosure being turned after each |
ith the appropriate angle:but not more than 60°, around a vertical axis.

—_

ow,

<

The [second series of five-blows is then applied in the same way but after having turned the
enclpsure to 90° around-its perpendicular axis to the support.

If thgre are cable entries, the two lines of targets on the specimens are chosen to be at the|mid-
way pf the cahle‘entries.

Aften| the tést, the enclosure shall show no damage that could decrease its protective fundtion.
It shallheither show any cracks nor deformations that could impair the operating characteristics,
or alierthe guaranteed qualities of the specimens.

Small cracks, which do not alter the protection against direct contact, may be neglected.

Fracture of the external cover sheet is permissible provided that this sheet is double and the
second one satisfies the test, the live parts not being exposed.

8.11.1.1.2 Verification of the constructional requirements

The fuse-carriers shall comprise a device intended to maintain the fuse-link in place during the
withdrawal of the fuse-carrier.

The efficiency of this device is verified by using a fuse-base corresponding to the fuse-carrier
under test.
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The fuse-carrier is equipped with a gauge-piece, the dimensions of which are in accordance
with those given in Figure 207 for the rated current of the fuse considered, and fitted together

with

the fuse-base as in normal use.

The fuse-carrier is then withdrawn from the fuse-base and, where an elastic device (for
example, a spring clip) is used to hold the fuse-link, the fuse-carrier is kept in its most
unfavourable position during about 10 s.

The

I th £ 4L % £ H +lo o Aa-al [l
n L LAdoU UT UTT OLUTTWHLYy PO TUSTTLATTITT, UTC UITTautUu oIfCT Ve olld

test-piece shall not fall out from the fuse-carrier under the effect of its own weight.

£ <l

baoll L 1 <l
MMUC TIATU OoTULUTTTy dAaliu

not gresent a rough surface on the live surface of contact.

The

The

unsg

verification of these conditions is made by examination and by the following test:

torque as indicated in Table 215.

Table 215 — Torque to be applied to the fuse=carrier

hall

fuse-carrier of a fuse-link having the maximum dimensions is scréwéd in fully| and
rewed 50 times consecutively as in normal use, by exerting during each screwing strgke a

Rated current of the Torque
fuse-base
A Nm
6 0,6
10 0,6
16 1,0
20 1,0
25 1,0
32 1,0
63 1,7
8.11|1.4 Mechanical strength of screw thread
For gcrews, which are-eperated during the installation of the fuse, including screws of termjnals

and

screws for fixing“covers — but not screws for fixing the fuse-base to the supporting su

— thg followingAest is performed.

The
in th

a torgue’as indicated in Table 216.

face

screws_ are tightened and loosened five times in the case of metallic thread and 10 tjmes
b case of non-metallic thread by means of a suitable test spanner or screwdriver, applying

For testing terminal screws, a conductor of the largest cross-sectional area specified by the
manufacturer or in IEC 60269-1 shall be placed in the terminal. The conductor shall be moved
after each operation to present a new surface to the terminal screw.
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Table 216 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread
mm Nm
<26 0,4
>2,6<3,0 0,5
>3,0<3,5 0,8
>3,56<4,0 1,2
>#40=9,0 Y
>5,0<6,0 2,5
>6,0<8,0 55
>8,0<10,0 7,5

During the test, no change impairing the further use of the screwed connéction shall occuf.

8.11{2.6 Dimensions and non-interchangeability
Compliance with 8.1.4 of IEC 60269-1:2024 and 7.1.8. of thisfuse system shall be verifigd by

measuring and comparing the dimensions of fuse-links with*the related dimensions of the ¢ther
partg of the fuse.

8.12| Verification of the reliability of terminals

Folldqw the tests described in IEC 60999-1:1990,\Clause 8.
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f— b —e]

1) Cylindrical part within the specified tolerances shall not be exceeded.

IEC

2) The diameter of the cartridge between the end caps shall not exceed diameter c.

Dimensjons in millinjetres
230 V/400 V
Dimensions I, hax U, a b c
A v
5,3 x 23 6 230 23,0 § 4 50705 6,3+0,1
0 0,2

B,5 x 23 10 230 23,0 8 5,0 'y 8510,1
10,3 x 25,8 16 230 25,84 0,4 6,3+0,4 10,3 £ 0.t
g5 x 31,5 20 400 31,505 6,3+04 8,5%0,1
10,3 x 31,5 25 400 31,5:05 6,3+0,4 10,3 £ 0.t
10 x 38 32 400 3870% 10,0 703 10,3 +0,f
16.7 x 35 63 400 35,0 0% 9,5+0,5 16,7 £ 0.t

The sketch is not intended to governthe design except as regards the dimensions shown.

Figure 201 — Fuse-link
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Dimension e

6 A 0,5 mm (L

10 A 1 mm 1
16 A 1,5 mm

20 A 1,5 mm

25A 1,5 mm

32 A 2 mm

63 A 2 mm

Lo AL

B o

The end caps are of nickel-plated and silvep-plated copper.

The blody is of ceramic material.

The fiise-element is of CuNi 56/44_alloy or of an equivalent material with similar values of specific resistanc|

tempe

The fi

rature coefficient and is,.connected to the end caps by welding or brazing.

ling and arc extinction)material is identical to that commonly used in fuse-links.

The other dimensionsiare indicated in Figure 201.

The vplues of.power dissipation are indicated in Table 201 with a tolerance of +05 %.

The sketch,is not intended to govern the design except as regards the dimensions shown.

IEC

E and

Figure 202 — Dummy fuse-link
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Dimensions in millimetres

—s-C#-’ /

n

i
|
|
g

) @:‘:

:
y 4
e —_— — —
[ Tof ; |
.

gl

p——— g
d—
?U%\ i
1]
U]
A
|

Flexible braided conductor in copper with cross-section "s"

;

T

g :

Test base
Hole
1 mm
o~ [ eot—p— oL PN o
SEIS Qe &
g \
k /
Ferrule

EC

NOTH The measurement of the voltage drop should be made on the points T indicated in Figure 203.

No. of-test base a b* c d e f 1 21 s
mm mm?
1 8 10 12 17.5 8 50 5 4,6
2 12 10 17,5 24 15 65 6 13
3 20 10 30 40 20 75 12 30

* This dimension is given in Table 212.

No. of the ferrule 22 a3 24 a5 g i ) k
1 5 4 9 10 4 1 10 8
2 5 4 13 14 5 1 10 8
3 10 4 15 17 6 1,5 10 8
4 12 8 21,5 24 7 2 10 18

Figure 203 — Test-rig and ferrules for the measurement of the voltage drop
and the verification of operating characteristics of the cartridge
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Base A Contact on two cylindrical caps

L L

Contact zone

\

] A
% 1 %\/ Spring-loaded radial contact pieces
2 B
Z R
Axial sto
A N P
A —— NI

: 1 G1_._;__ Gl 1 Radial stop

T H1 - H1

)

Base B [ Contact on two cylindrical caps

- —— -

/////74\ Radial stop
|

Spring-loaded radial contact pieces

ANNVANNN

9//A 7

Y Axial stop

Contact zone
IEC

Dimensions in millinpetres

Size 1, G1 H1 L
A max. min.

6,3 x 23 6 8 9,5 11,508

8,5 x 23 10 8 10 11,5108
10,3 x 25,8 16 8,5 10,5 13,10 08
8,5 x 31,5 20 11,5 14 16 708
10,3 x 31,5 25 11,5 14 16 *0°
10,3 %38 32 12,5 15 19,30 "8

Figure 204 — Fuse-base, A-type and B-type
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Dimensions in millimetres

150 o=

50

T T XTI VA A S S 4 VA S A 4 F A a4

AR

EX

[ {, S

Section a-a 1.5

IEC

Figure 205 — Housing for verification of\operation of the fuse-links
with a test rig according-to Figure 203
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Dimensions in millimetres

o 18 ot p Note —————— =]

inal mal

"
E- e NN -~
e | iEds =iy Ep—
w0
J, 12
@
€
!
p i
—_—, &rdl
{ | Lot

NOTE This dimension is given in Table 213.

E
ha 4+
- Vi

\\
—’-—d-r—-c-—i
b

G <]

(22 B ElaY) -k ‘ - <t o

© alet B N

IEC
Dimensions in millimetres

No. of the ferrule g1 g2 g3 g4 a b c d
5 2,5 8 12 10 14 5 12 5
6 2,5 8 12 12 17 6 12 5
7 2,5 8 12 18,5 24 8 12 5

Figure 206 — Test rig and ferrules for verification of breaking capacity
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©
S
1 Q
' " 8
b RS Ty ) QU D —
IEC
Material: solid steel parts exposed to wear shall be hardened.
Dimensions Rated Rated a b c d
current voltage
mm A \ mm mm mm mm
6[3 x 23 6 230 222 9, 4,47 6.2y 529
8|5 x 23 10 230 222 9, 4,47 84, 7.4 9
103 x 25,8 16 230 254 9, 5,9 )" 10,2 9, 9.2 %,
8,8 x 31,5 20 400 31,0 9, 5,9 )" 8.4 50, 7.4 9
103 x 31,5 25 400 31,0 9, 59 %" 10,2 9, 9.2 %,
10 x 38 32 400 37.4 9, 9,7 10,2 9, 9.2 %,
14,7 x 35 63 400 34,9 9. 9,17 16,6 9 0y 15,6 9

Figure 207 — Gauge for verification of the upholding of the cartridge
in the fuse-carrier during withdrawal
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Fuse system C —
Cylindrical fuses
(BS cylindrical fuse system)

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1

The
dom

Type
Type

NOTH
that w
the h
240

400 V.

NOTEH
serve

Owirn
equi
instr
the 3

The

°
-

[ ]
-

°
—

L]
-

o

I: rated currents up to and equal 45 A AC and a rated voltage of 230 VACT-
IlI: rated currents up to and equal 100 A AC and a rated voltage of 400"V AC.

1 These fuses are intended for use on systems employing the future standardised voltage of 230/400
ill evolve from the existing nominal 220/380 V and 240/415 V systems. Howeyeérn nfany countries are still
gher voltage of 240/415 V AC and therefore these fuses will continue\tfo be supplied and test
AC or 415 V AC rating until such time as all supplies have evolved to the recommended values of 230

2 For type Il fuse-links, in most cases a part of the associated*equipment for power supplies to bui
5 the purpose of a fuse-carrier and fuse-base.

g to the great variety of equipment no general-sules can be given; the suitability of
bment to serve as a fuse-carrier and fuse-base must be stated in the manufacty
ictions. However if separate fuse-carriers and fuse-bases are used they must comply
ppropriate requirements of IEC 60269-1 gs stated in the manufacturer’s instructions.

following characteristics of the fuses.are specified in addition to IEC 60269-1:

bted voltage;

ated power dissipation of the fuse-link and rated acceptable power dissipation of a {
older;

me-current characteristic;
ates, 12t characteristics and conventional times and currents;

bted breaking capacity;

. J:arking on,the fuse;

andard(conditions for construction;
psts(

—Seoepe
following additional requirements apply to “gG” fuses for use by unskilled persons in
bstic or similar applications having cylindrical fuse-links:

V AC
using
ed as
V and

dings

such
rer’s
with

use-

2

IEC 60269-1 applies.

3 Conditions for operation in service

IEC 60269-1 applies.

4 Classification

IEC 60269-1 applies.
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5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.

5.2

Rated Voltage

The values of standardised rated voltages given in Table 1 of IEC 60269-1:2024 applicable to
this document are:

Type | fuse-links — 230 V AC

Type
(See
5.3

5.3.1

The

5.3.2

The

5.5

The
The

5.6
5.6.1

In ad
curre
and

morg

5.6.2

The

Il fuse-links — 400 V AC
NOTE 1 of 1.1)

Rated current
Rated current of the fuse-link

maximum rated currents are shown in Figure 301.

Rated current of the fuse-holder

rated currents of typical fuse-holders are shown in Figure 302 and Figure 303.

Rated power dissipation of a fuse-link and tated acceptable power dissipation
fuse-holder

maximum power dissipation of the fusexlinks is given in Figure 301.

Limits of time-current characteristics
Time-current characteristics, time-current curves and overload curves
dition to the limits.ofi\the pre-arcing time given by the gates and the conventional time
nts, the time-current zones, excluding manufacturing tolerances, are given in Figure

Figure 305. Thee_tolerances on individual time-current characteristics shall not deviaf
than £10 %.in‘terms of current.

Conventional times and currents

acceptable power dissipation of thefuse-holders is given in Figure 302 and Figure 303.

Tabl

201

AN Av Ay

Table 301 — Conventional time and current for "gG" fuse-links

of a

and
304
e by

conyentional times and currents, in addition to the values of IEC 60269-1, are givefn in

Rated current /| Conventional time Conventional currents

A h I

nf

I,<16 1 1,251, 1,61
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5.7 Breaking range and breaking capacity
5.7.2 Rated breaking capacity

The rated breaking capacity shall be a minimum of 16 kA for Type | fuse-links and a minimum
of 31,5 kA for Type Il fuse-links.

6 Markings

IEC 60269-1 applies with the addition of colour coding for designated current ratings of Type |
fuse-links given in Figure 301. For all other Type | current ratings the markings shall be in black.

If th¢ fuse-bases are not capable of bidirectional current flow, they shall be marked-with the
currgnt flow direction at front or lateral side.

For this, preferentially, the symbol 5107A in accordance with IEC 60417 should be used| The
arroyvs may be covered in the installed state of the fuse-base.

In the case of fuse-bases for busbar mounting, the marking with th€)eurrent flow directipn is
not required.

7 $tandard conditions for construction
IEC p0269-1 applies with the following supplementary requirements.

7.1 | Mechanical design
7.1.2 Connections including terminals

Reference is made to IEC 60999-1:1990,«Clause 7.

7.1.6 Construction of a fuse-carrier

A fuge-carrier shall be provided with means for retaining the fuse-link in position whethef the
fusejcarrier is fitted in the fuse-base or not.

A fuge-carrier for fuse-links for which an indicating device is required shall be provided with an
apprppriate opening-for observing the indicator. The opening shall be closed with a secpirely
fixed window of suitable transparent material or other suitable means of protection agpinst
matgrial, which-could be ejected from the indicator.

7.1.7 Construction of a fuse-link

A fuge-link shall be so constructed that it is not possible to remove or to replace parts ensyiring
non-interchangeability.

In the case where the fuse has an indicating device, the indication shall be visible when the
fuse-link is inserted in the fuse-holder or fuse-carrier.

7.1.8 Non-interchangeability

Fuses shall be so designed that a fuse-link cannot be replaced inadvertently by another rated
current exceeding a pre-determined value.

7.1.9 Construction of a fuse-base

A fuse-base shall be so designed that it can be securely fixed in such a way that its unintentional
removal is not possible.
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A fuse-base intended for use with gauge pieces shall be provided with suitable means for
retaining the gauge pieces in position and allowing their removal only by the aid of a suitable

tool.

Covers of fuse-bases providing protection against access of live parts shall withstand the
mechanical stresses occurring during fixing and shall be firmly fixed in such a manner that they
can be removed only by the aid of a tool or deliberate action when mounted.

The terminals shall be suitable for accepting conductors with the appropriate cross-sectional
areas.

7.2

Insulating properties and suitability for isolation

Undé¢r consideration

7.3

Inste

dissipation of the fuse-holder

ad of Table 5 of IEC 60269-1:2024, Table 302 applies.

Table 302 — Temperature-rise limits for terminals

Temperature rise, power dissipation of the fuse-link and acceptable power

For

erminals, the temperature-rise limits, when the fuse-base is fitted with.Conductors

haviphg a cross-section as indicated in Table 17, 8.3.4.2 of IEC 6026911432024, for the 65K
corrgsponding rated current of the fuse-base shall not exceed

7.7

The
86,0

7.9

The

8

IEC

8.1
8.1.4

I?t characteristics
/21 values given in IEC 60269-1 apply with the exception that the pre-arcing Iztmax val
x 103 for /,, = 100 A shall be deleted“and replaced by 68,0 x 103.

Protection against electric.shock

Hegree of protection against electric shock shall be at least IP2X for all three stages.

Tests

50269-1 applies with the following supplementary requirements.

General

Arrangement of the fuse

e of

The dimensions of the fuse-links are given in Figure 30T and typical fuse-holders in Figure 302
and Figure 303.

8.3
8.3.1

Verification of temperature rise and power dissipation

Arrangement of the fuse

The test arrangement for the fuse-links is given in Figure 306. The test arrangement shall be
mounted vertically.

8.3.3 Measurement of the power dissipation of the fuse-link

The fuse-link shall be tested in the test rig shown in Figure 306.
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Verification of operation

Arrangement of fuse

The test arrangement for the fuse-link is specified in 8.3.1 of this fuse system.

8.5
8.5.1

Verification of breaking capacity

Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 307.

8.5.2

IEC
be 0

8.5.5
8.5.5

in ad
Nos.

8.5.8

The
melt
mec

8.10
8.10

The
The
The
dissi

acco

The
over

Characteristics of the test circuit

50269-1 applies with the exception that the power factor for test No. 1 and test-No.2
25 to 0,35.

Test method

.1 In order to verify that the fuse satisfies the conditions of 7.5 of\lEC 60269-1:2024,
cordance with Table 20 of IEC 60269-1:2024 shall be made. (An“alternative test to
1 and 2 of Table 20 is given in Annex BB.

Acceptability of test results

ng of the fine wire fuse which indicates arging to the metal enclosure and wi
hanical damage to the test rig.

Verification of non-deterioration of contacts
1 Arrangement of the fuse

fest arrangement is given in 8.3.1 of this fuse system.
Hdummy fuse-links shall have dimensions that comply with Figure 301.

bower dissipation ofithe dummy fuse-links shall not be less than the maximum rated p
pation given in Figure 301 when tested in the standardized power-dissipation teg
rding to Figure(306.

oad current /.

shall

ests
ests

requirements of IEC 60269-1 apply, and, in addition, fuse-links shall operate withour the

hout

bwer
t rig

dummy fuse-links shall be so constructed that they do not operate during passage of the

8.10

2./Test method

The

The

load period is 75 % of the conventional time.

no-load period is 25 % of the conventional time.

The test current is the non-fusing current.

The

conventional time, as well as the non-fusing current, are stated in Table 2 of
IEC 60269-1:2024.

A lower test voltage may be used.
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8.10.3 Acceptability of test results

After 250 cycles, the measured temperature rise values of terminals shall not exceed the
temperature rise measured at the beginning of the tests (1st cycle) by more than 15 K.

After 750 cycles, if necessary, the temperature rise values of terminals shall not exceed the
values measured at the beginning of the tests (1st cycle) by more than 20 K.

8.11.1.4 Mechanical strength of screw thread

For screws which are operated during the installation of the fuse, including screws of terminals

and
— the

The
in th
a tori

For
man
after

Duri

8.11

screws for fixing covers — but not screws for fixing the fuse-base to the supporting su
following test is performed.

screws are tightened and loosened five times in the case of metallic thread \and 10 t
b case of non-metallic thread by means of a suitable test spanner or screwdriver, app
que as indicated in Table 303.

esting terminal screws, a conductor of the largest cross-sectionalharea specified by
ifacturer or in IEC 60269-1 shall be placed in the terminal. The cenductor shall be m
each operation to present a new surface to the terminal screw)

Table 303 — Mechanical strength of screw-thread

Nominal diameter of Torque
thread

mm Nm

<26 0,4
>2,6<3,0 0,5
>3,0<3,5 0,8
> 3,5 <40 1,2
>4,0<5,0 2,0
>56,0<86,0 2,5
>6,0<8,0 5,5
>8,0<10,0 7,5

2.6 Dimensions and non-interchangeability

g the testno change impairing the further use of the screwed connection shall occuf.

face

mes
ying

the
bved

Com

pliance with 8.1.4 of IEC 60269-1:2024 and 7.1.8. of this document shall be verifie

d by

measuring and comparing the dimensions of fuse-links with the related dimensions of the other
parts of the fuse.
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L
IEC
Maximum rated . Maximum Length Length I of Diameter|D of
Typp Colour coding power
current s L endcap endcap
dissipation
A w mm mm mm
la 5 White 1,1 23 fgs 4,8+0,5 6,35 £ (,1
16 Blue 2,0 02
Ib 26 ' 6:4:40,5 10,32 £ P,1
20 Yellow 2,5 '
Ic 32 Red 3,0 29+0,4 8,0+0,5 12,7 £ Q,1
Id 45 Green 3,5 35 fg’f 9,5+0,5 16,67 = P,1
63 5
lla - 57 £+1,0 16+ 0,5 22,23 +p,1
80 6
I1b 100 - 6 57 +1,0 16 £ 0,5 30,16 £ P,1
The npaximum diameter (d) of the cartridge between the\endcaps shall be less than the diameter D of the end faps.

Figure 301 — Details of cylindrical fuse-links
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Fuse carrier

O
Fuse base
IEC
Rated current Fuse-link type Acce.pta.ble.power 4 B qg

dissipation max. max. mak.

A w nm mm mm

la 1,1 25,4 77,0 56,0

20 Ib 2,5 25,4 77,0 56,0

32 Ic 3,0 28,0 77,0 56,0

45 Id 3,5 30,0 80,0 60,0

NOTH This figure is included by way of illustration only_ahd does not prejudice the use of other shapes or forms,
provided they fall within the dimensions listed above.

Figure 302 — Typical outlihe dimensions of carriers and bases
for 230V cylindrical fuse-links

Under consideration

Figure 303 — Typical carrier and base for 400 V cylindrical fuse-links
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Figure 305 — Time-current zones for "gG" fuse-link
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Dimensions in millimetres

] T = 4
| :“I@ an Wl EN S
. c
! \ ) A 3 T
lacidl o
ek = =
iR
1 |
== s
@y -e e @
d
End cheeks attached to cover 10
Inside
©
Radius ‘_
& \ I T )
g < : i"—;é—_"" @z
kv xQ /8 = — ! + c
o Q —_
£ & 7 =
= eé\
& /
x N K Screws
4 L
[e]
- ~
Q
i s s
It .
% Q
l M G
IEC
Materjals
Base|end cheeks and cover: insulating material
Clips: tin-plated
A Type A B c D E F G H J K L M?
(max.)
1p0 I1b 63,5 38 47,7 | 41,3 19 8,7 16 1,2 30,1 M5 5,2 1,6
3 Ta 63,5 30 40 47,3 15 8,7 16 1.2 22,2 M5 5,2 1,6
45 Id 42 25 34 25,5 12,5 5 10 0,6 16,7 | M3,5 4 1,6
32 Ic 42 25 34 25,5 12,5 5 10 0,6 12,7 | M3,5 4 1,6
20 b 29 19 28 19 9,5 4 6,5 0,6 10,3 | M3,5 4 1,6
5 la 29 19 28 19 9,5 4 6,5 0,6 6,3 M3,5 4 0,8
a8 These dimensions are for guidance only. They should be adjusted to give adequate contact pressure between
the clips and the fuse endcaps.

Figure 306 — Standard test rig for power-dissipation test
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IEC
Huse-link reference a b c d e f g h j
Typgs I, lla and Iib 187 127 25 36,5 38 12,7 114 M12 111
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NOTE 1 Detachable cover fabricated from woven wire cloth, mild steel sheet or perforated mild steel sheet of such
thickness as to ensure reasonable rigidity. Individual apertures in the wire cloth or perforated steel sheet shall not
exceed 8,5 mm? in area. The cover may differ in section from that shown on the drawings, provided that the clearance
of 19 mm between the cover and live metal parts is not exceeded.

NOTE 2 Connecting studs of high conductivity copper.

NOTE 3 Copper adaptor plates of minimum section 25 mm x 6,3 mm length and fixing centres appropriate to the
fuse-link under test.

NOTE 4 Fuse clips of a size appropriate to the fuse-links under test. Specific dimensions are pending.

NOTE 5 The arrangement of the test connections beyond the test rig is not specified (the second paragraph of
8.5.1 of IFC 60269-1:2006 does not apply)

NOTH 6 The base shall be made from insulating material and the test rig shall be of sufficient rigidity to witI-Istand
the forces encountered without applying external loads to the fuse-link under test.

NOTH 7 Copper strip.

NOTH 8 Fine wire fuse of copper wire approximately 0,1 mm diameter, with a free length of not less that 7% mm,
conngcted between the terminal and one pole of the test supply.

NOTH 9 Chamfer.

NOTH 10 Short-circuiting link required for prospective current test. This may (be-slotted for easy disconngction.
The sjze of the copper link shall be selected according to the rated breaking capacity.

Figure 307 — Breaking-capacity test rig
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Fuse system F —
Cylindrical fuse-links for use in plugs
(BS plugtop system)

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1 —Seepe

Spegial requirements for "gG" fuse-links for use by unskilled persons for domestic and similar
applications, primarily for use in plugs with rated currents not exceeding 13 A and rated volthges
not gxceeding 240 V AC. Dimensions of these fuse-links are given in Figure 60/,

The following characteristics of the fuses are specified in addition to IEC 60269-1:

e rated voltage;

o rpted power dissipation of the fuse-link and rated acceptable power dissipation [of a
fuse-holder;

e time-current characteristic;
e dates, /%t characteristics and conventional times and clufrents;

o rated breaking capacity;

. J:arking on the fuse;
andard conditions for construction;

e tests.

2 Terms and definitions

IEC p0269-1 applies.

3 Conditions for operation in service
IEC p0269-1 applies.

4 Classification

IEC p0269-1 applies.

5 Characteristicsof fuses
IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage
The rated voltage shall be 240 V AC.

5.3.1 Rated current of the fuse-link

For adequate protection of flexible conductors, the preferred ratings are 3 A and 13 A. Other
ratings shall be below 13 A and selected from the R10 and R20 series rounded to the nearest
whole number.
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5.3.2 Rated current of the fuse-holder

Fuses used in plugs may require special current ratings to protect adequately flexible
conductors.

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a

fuse-holder

To ensure that the plug is maintained within acceptable temperature rise limits, the rated power
dissipation of the fuse-links shall not exceed 1 W when carrying rated current under specified
conditions of test.

5.6.1 Time-current characteristics, time-current zones and overload curves

The fime-current zones are given in Figure 602.

5.6.2 Conventional times and currents

Conyentional times and currents are given in Table 601.

Table 601 — Conventional times and conventional‘currents

Rated current
for fuse-link I,

A

Conventional time

h

Conventional currents

1 1

nf f

<13

0,5

1,61, 1,91,

5.6.3 Gates

Gatgs for specified pre-arcing times are given in Table 602.

Table 602 — Gates for specified~pre-arcing times of "gG" fuse-links for use in plugs

1, 1., (10.8) 1., (58) 1., (0,15s) 1., (0,1s)
A A A A A
3 55 9,5 7 19
13 30 55 70 140

5.7.2 Rated breaking capacity

The minimum value of the rated breaking capacity shall not be less than 6 kA AC.

6 Markings
IEC 60269-1 applies with the following supplementary requirements.

The markings on the fuse-link barrel shall be in brown for a 13 A rating and red for a 3 A rating.
For all other ratings the markings shall be in black.

If the fuse-bases are not capable of bidirectional current flow, they shall be marked with the
current flow direction at front or lateral side.

For this, preferentially, the symbol 5107A in accordance with IEC 60417 should be used. The
arrows may be covered in the installed state of the fuse-base.
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In the case of fuse-bases for busbar mounting, the marking with the current flow direction is not
required.

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.

71.7 Construction of a fuse-link

A fuse-link shall be so constructed that it is not possible to remove or to replace parts ensuring

non-

+ o alit
rnmererarrycauvliiity.

In thle case where the fuse has an indicating device, the indication shall be visible whenp the

fuse

7.1.8

FusHg
curre

7.2

link is inserted in the fuse-holder or fuse-carrier.

Non-interchangeability

nt exceeding a pre-determined value.

Insulating properties and suitability for isolation

Undér consideration

7.3

Inste

dissipation of the fuse-holder

ad of Table 5 of IEC 60269-1:2024, Table 603 applies.

Table 603 — Temperature-rise limits for terminals

s shall be so designed that a fuse-link cannot be replaced inadvertently by another 1

ated

Temperature rise, power dissipation of the fuse-link and acceptable power

For
havi
rate

I current of the fuse-base shall natiexceed

erminals, the temperature-rise limits, when the fuse-base is fitted with conductors
hg a cross-section as indicated in Table 17 of IEC 60269-1:2024, for the corresponding

65K

7.7

7.7.1

Limit

12t characteristics

Pre-arcing 72t values

s are standardized for fuse-links rated at 3 A and 13 A as in Table 604.

Table 604 — Pre-arcing 12 values at 0,01 s for "gG" fuse-links

7.9

o ",’min I7lmax

A A?%s A?s
5 45

13 275 1200

Protection against electric shock

A fuse shall be so designed that live parts are not accessible when the fuse-base is installed
and wired as in normal use with gauge-piece(s), if any, fuse-link and fuse-carrier in position.
Where fuse-bases have exposed live parts which are intended to be covered, when installed,
by shields not forming a part of the fuse, these live parts are considered to be not accessible.
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The degree of protection shall be at least IP2X when the fuse is under normal service conditions.
When replacing the fuse-link, the degree of protection may temporarily be reduced to IP1X (see
Annex CC).

Where a fuse-carrier is used, it shall retain the fuse-link during insertion in and removal from
the fuse-base.

8 Tests

IEC 60269-1 applies with the following supplementary requirements.

8.1.4 Arrangement of the fuse-link for tests

For all electrical tests, the fuse-links shall be mounted in the test fuse-base showniin Figurd 603
with [the axis of the fuse-link vertical.

8.1.5 Testing of fuse-links

For ¢ach rating to be tested, 45 samples are required. All the tests @re performed unless the
fusetlinks constitute a homogeneous series (see 8.1.5.2 of IEC 60269-1:2024), in which fase
the tpsts to be made are given in Table 605.

If thg test has to be repeated for reasons other than the failure of the fuse-link, spare fuse-ljnks,
having approximately the same initial cold resistance as’the’ original samples, shall be used for
the repeated test.
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Table 605 — Survey of tests on fuse-links

Sample numbers to be tested
Sample numbers in order of 1to|4to|7to 10 | 13 | 16 [ 19 | 22 [ 25 | 28 | 31 [ 34 | 37 | 40 | 43
decreasing initial cold resistance 3 6 9 to | to [to | to |to|to|to | to|to | to| to| to
12 115 |18 | 21 | 24 | 27 | 30 | 33 | 36 | 39 | 42 | 45
Tests on maximum rated currentina | x x x x x x x x x x x x x x x
series
Tests on intermediate rated currentin| x x x * * * x x x * * x
a series
Testsrortowest-rated-eurrent-ia = = = = =
serie
Tgst according to subclause Tests to be made
8.3 Verification of temperature x
rise and power dissipation
8.4.3]1 Conventional non-fusing
current a) x x
Conventional fusing
current b) x
8.4.3J2 Verification of rated current x
8.4.343.2 Verification of gates*
a) C) X X
b) d) x | x
8.5 Breaking capacity No. 5 x
8.5 Breaking capacity No. 4 x
8.5 Breaking capacity No. 3 x
8.5 Breaking capacity No. 2 x
8.5 Breaking capacity No. 1 x
8.7.3|* Verification of pre-arcing /?t
2
at0,01s a) It . x .
b) Iztmax
8.11.] Mechanical strength x
*  Nptwithstanding the range submitted by a manufacturer, these tests are mandatory for 3 A and 13 A fuseilinks.
All ranges submitted by asmanufacturer shall include 3 A and 13 A fuse-links.
Tablg 605 replaces Tables 11, 12 and 13 of IEC 60269-1:2024.
The |nitial€old resistance of the samples shall be measured when carrying not more than 10 %
of the rated current. They shall then be sorted and numbered consecutively in descending ¢rder
of cqldwrésistance. These numbers are then used to determine which samples shall be uséd to

the various tests, as indicated in Table 605.

8.1.5.2 Testing of fuse-links of a homogeneous series

In addition to IEC 60269-1, the following shall apply.
The grain size may vary between different rated currents.

8.2.4 Acceptability of test results

There shall be no failure in any of the tests.
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8.3 Verification of temperature rise and power dissipation
8.3.1 Arrangement of the fuse

The connections of the test base (see 8.1.4 of this fuse system) shall be by means of single-core
copper cables with PVC or similar insulation, with a length of 0,3 m + 0,05 m and a cross-section
of 2,5 mmZ2. The surroundings shall be free from draughts, and the ambient air temperature,
measured by a suitable thermocouple or thermometer at a horizontal distance of 1 m to 2 m
from the fuse-link, shall be within the range of 15 °C to 25 °C.

8.3.4 Test method

Threle fuse-links, selected in accordance with Table 605, shall be tested. After carrying\fated
current continuously for 1 h, the cover of the test base shall be removed. The millivoltdrop ghall
then|be measured between the end surfaces of the endcaps of the fuse-links whilst carfying
rateq current. Direct current is recommended for this test, but if AC is used, €are should be
takep to avoid errors, for example, by distorted waveform.

8.3.5 Acceptability of test results

The product of the measured millivolt drop, multiplied by the rated current, shall not exceed 1 W
for apy rated current.

8.4 | Verification of operation
8.4.1 Arrangement of the fuse

This|shall be as specified in 8.3.1 of this fuse system. The tests shall be made using AC of
subsftantially sinusoidal waveform.

8.4.3.1 Verification of conventional non-fusing and fusing current

Six fuse-links, selected in accordance with Table 605, shall carry the conventional non-fysing
current (1,6 I,,) for a conventional time of 30 min and shall not operate during this time.

Threg fuse-links, selected in.accordance with Table 605, shall be subjected to the conventjonal
fusing current (1,9 7). They.shall operate satisfactorily within the conventional time of 30|min.

The recorded time to opérate can be used to verify the time-current characteristics.

8.4.3.2 Verification of rated current of "gG" fuse-links

During the follawing tests, the current shall be maintained within +2,5 % of the adjusted value.

Threg fuserlinks, selected from those used for the power-loss test of 8.3, having been allgwed
to cqoldown to approximately ambient temperature, shall be subjected to 100 cycles of the
current_Eachrtycte shattcomprise am on-periodof +rat 1;27,, fottowed by am off-period of
15 min. This test should be run continuously but, where unavoidable, a single interruption is
permitted.

Following this, a current of 1,4 I, shall be passed through the fuse-link for a period of 1 h.

Finally, the millivolt drop at rated current shall again be measured as in 8.3.4 and the values
obtained shall not exceed those recorded in the original test by more than 10 % and the marking
of the fuse-link shall still be legible.
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8.5 Breaking-capacity tests
8.5.1 Arrangement of the fuse

The fuse-links shall be mounted in the enclosed fuse-base shown in Figure 603. However, the
cable soldering sockets shown in this figure shall be removed and the fuse-base bolted directly
to two copper bars of a cross-section of approximately 25 mm x 3 mm by means of the test
terminals.

Substantial terminals shall be provided in these copper bars adjacent to the mounting terminals,
so that the fuse-base can be shorted by a copper-link of negligible impedance during the
calibratiomtest:

A typical arrangement for the test-circuit connections is shown in Figure 604.(The metal
enclpsure of the test fuse-base shall be connected to one pole of the supply through a fine|wire
fuse|(FW) wired with a copper wire of diameter not greater than 0,1 mm and haying a free lgngth
of nqt less than 75 mm.

8.5.2 Characteristics of the test circuit

Subglause 8.5.2 of IEC 60269-1:2024 applies, with the exception that-Table 20 is to be replaced
by Thable 606.

Table 606 — Values for breaking-capacity tests

Breaking capacity test No. 1 2 3 4 5
Progpective current 6 000 A Depends on Iy = 6,3 1 1, = 4 I Iy = 2 1
rated-current?)
Tolgrance on test current +10 ) +10 %
0%
Power factor 0,3”) - 0:2 Not specified (see 8.5.4)
Makjng angle after voltage zero o +10° o +20° Not specified
70% 400 0° 5
Power-frequency recovery 5
voltdge (RMS) 110 7 ®)% of the rated voltage

a) $ee Table BB.1.

b) By agreement with the manufacturer, this tolerance may be exceeded.

8.5.4 Calibtration of the test circuit

The power,factor shall be determined as described in Annex A of IEC 60269-1:2024, prefefably
by using method 1.

The required current values for tests 2 to 5 (see Table 606) shall be obtained by adjustment of
the series resistance only, the air-cored reactor remaining as adjusted for test 1.

8.5.5 Test method

8.5.5.1 In order to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tests
in accordance with Table 20 of IEC 60269-1:2024 shall be made.

An alternative test to tests Nos. 1 and 2 of Table 20 is given in Annex BB.

8.5.8 Acceptability of test results

The fuse-links shall operate without external effects and damage beyond those specified below.
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In addition to IEC 60269-1, the following applies.

There shall be neither permanent arcing, ejection of flames nor flashover sufficient to cause the
fine wire fuse to melt.

8.7

Verification of I2¢ characteristics and overcurrent discrimination

8.7.3 Verification of compliance for fuse-links at 0,01 s

Six fuse-links shall be submitted for 72t testing.

8.10

The
in cd
man

Cons
speg

8.11

Thre
to IH
350

whic

Onlyj|
the f|

Aftel
shall

hree samples shall be subjected individually to a pulse of 0,01 s corresponding to theé |
alue in Table 604. No fuse-link shall operate.

hree samples shall be subjected individually to a pulse of 0,01 s correspending tq

tax Value in Table 604. All fuse-links shall operate.

Verification of non-deterioration of contacts

fuse-links produced to this standard are intended to be mounted direct within plugs an
nventional fuse-bases. Appropriate tests on contacts in the plugs are made by the
Lifacturers.

equently, no test for the non-deterioration of contactsis appropriate for inclusion in
ification for fuse-links.

1 Mechanical strength
e fuse-links, selected as shown in Table 605,-shall be tested in a tumbling barrel acco

mm. Alternatively, with the consent of the manufacturer, a tumbling barrel with a steel
h has a greater dropping distance may be used (i.e. that used for testing plugs).

one fuse-link is tested at a tithe. The barrel is rotated at five revolutions per minute
use-link subjected to 50 falls;-i.e. 25 revolutions of the barrel.

the test, the body shall'not be broken, filling shall not have come out, and the end
remain tight whenested by hand.

min

the

] not
plug

this

ding

C 60068-2-31 but with 20 mm thick hardwood (hornbeam) ends and a height of fall of

pase

and

caps
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E—-—-——.—1——0-—<—-----

C

Length L Dimension / of end cap Diameter D of end cap
mm mm mm
+0,8 +0,2
25,4 04 55+0,8 6,3 ~0,05

The nf
NOTEH

aximum diameter d of the cartridge between the end caps shall be less than thecdiameter D of the end g

This figure was previously Figure 33 in IEC 60269-3-1:2004, Section IV.

Figure 601 — Dimensions for cylindrical fuse-links (primarily used in plugs)

aps.
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Dimensions in millimetres

1,0

Float (note 3)

—t8, |

it 8 e

+0[3

**—400 ﬁﬂj

:

8

et 75 £ 1[0

Terminal stem M3 x 25

—t 8, 1 js—

]

YTZTTLLY

Part section x-x (note,3)

N

2,5 min. clearance

!

8
% ﬁ : Cable socket (note 4)
Cover (notes 1 and 2)
Terminal for line wire fuse
i

ivet: 2,5 bt

Hole for rivet: @ 2, \\f) (_\ ~ 3
.)k f H

Hole tapped for terminal stem M3

3,5
lem-14 + 0,1 ol
le— 18 + O, 1>l
=)
AN
7 £ 0,1
Cantact plate, brass oo
1
e [ 1 ~
Y,
_!r\// 7
Note 6 bt
o
| | +
L’ o

12 max.

u\ Insulating material

1,3

55

/

/
Fuse-clip (note 5)

Contact assembly

(twice full size)
IEC

NOTE 1
NOTE 2
NOTE 3

NOTE 4
see 8.5.1.)

Box and cover should be made from 1,25 mm brass sheet, clean natural finish.

The over should be a push fit on box and should not be rigidly attached.
The end float and clearance between the insulation and the box is to allow the contacts to be self-aligning.

Cable sockets for 2,5 mm? cable for power-loss test. (Replaced by copper bar for breaking-capacity test,

NOTE 5 Fuse-clip. Made from beryllium copper 0,45 mm thick and heat treated (170 HV min.). Base of clip should

be flat; finish, silver-plated.

NOTE 6 Joints between clip, contact plate and terminal stem should be soldered.

Figure 603 — Test fuse-base
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0'2 (calibration)

R
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[ ]
17 77
L 7 ol : , :
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Lol |
IAI | Fl O, (test)
¢ o | I
I\.J i
!
e
oY1

IEC

removable link used for the calibration test

apparatus for closing the circuit

circuit-breaker or other apparatus_for the protection of the source
fuse on test

fine wire fuse

adjustance inductor

measuring circuit for recording the current
measuring ejrcuit for recording the voltage during the test
measucing/circuit for recording the voltage during calibration

adjustable resistor

source of energy

Figure 604 — Typical diagram of the circuit used for breaking-capacity tests
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Annex BB
(informative)
(for all fuse systems) —

Alternative tests for tests No. 1 and No. 2
of Table 20 of IEC 60269-1:2024

BB.1 Test method

In o

metHh

BB.2 Test No. 1

This

ods may be employed to achieve the test criteria for tests 1 and 2.

test shall be performed on three samples at rated breaking capacity. As a guide the in

der to verify that the fuse satisfies the conditions of 7.5 of IEC 60269-1:2024, tesits in
accordance with Table 20 of IEC 60269-1:2024 shall be made. As an alternative to tests ™1
2 of [Table 20 for fuse-links with constant /2¢ values at times less than 0,01s, the following

and
test

tant

of mpking for all tests may be taken from Figure BB.1, provided that the angle of initiatign of

arcin

BB.B Test No. 2

This
in T3

g complies with the requirements of IEC 60269-1.

test shall be performed on three samples. As a guide the prospective currents are indig
ble BB.1.

Table BB.1 — Approximate values of prospective currents for
breaking.capacity test No. 2

ated

Rated current'of the Prospective current
fuse-link
A A
<2 100
>2<4 160
>4<6 315
>6<10 500
>10<16 630
>16 <20 800
>20<25 1000
> 25 < 32 1250
>32<40 1600
> 40 <50 2 000
>50<63 2 500
> 63 <80 3150
>80 <100 5000

NOTE In case of doubt, the definition of 7, of IEC 60269-1 applies (see IEC 60269-1:2024, Table 20).
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|!U
80° o Y N, RN AN
Q Q \ SEROR LN
~SSSAVNNNN NAN
s0¢ IR AN - AN
NN
40° \\\;\‘\ }k‘
00 Q\
00 \
1g0° y
140°
' o
3 4 5 6 7 8 810 15 20 30 4Q) 50 60 80 100
Current (expressed as multiple of /},)
IEC
wherg
I is the symmetrical current (RMS value) which causes the.fuse-element to melt in the time of one half-cycle;
7 is the making angle after the supply voltage zero.

Figure BB.1 — Instant of making for Test No. 1
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CC.

This standard is based on the present state of the art, i.e. well-established fuse systems used
in mény counfries over many years.

Incrgasing safety requirements go in parallel with technical progress. For new fusé-desid
is recommended that attention should be paid to such features of fuses where {improve
seems to be required. This applies in particular to the CC.2 and CC.3.

CC.

The

CC.

The

be af least IP2X.
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Annex CC
(informative)

Recommendations for future designs of fuses
(for all fuse systems)

1 Overview

P Fuse contacts

contact force should be independent of the user's skill in handling the fuse.

8 Protection against electric shock

Hegree of protection against electric shock during{the period of replacing a fuse-link sHh
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FUSIBLES BASSE TENSION -

Partie 3: Exigences supplémentaires pour les
fusibles destinés a étre utilisés par des personnes non qualifiées

(fusibles pour usages essentiellement domestiques et analogues) —

Exemples de systémes de fusibles normalisés Aa F

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)‘L'"EC a pour ob
oriser la coopération internationale pour toutes les questions de normalisation, dans les domain
lectricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie-d€$ Normes internatio
s Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) 4
hides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confié€ a des comités d'étude
vaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison @vec I'lEC, participent égalemer
vaux. L'IEC collabore étroitement avec I'Organisation Internationale,de Normalisation (ISO), selo
nditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de I''EC concernant les questions\techniques représentent, dans la mesy
ssible, un accord international sur les sujets étudiés, étant donh€ que les Comités nationaux de I'lEC intér
nt représentés dans chaque comité d'études.

s Publications de I'lEC se présentent sous la forme<de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous\les efforts raisonnables sont entrepris afin que
hssure de I'exactitude du contenu technique de ses_publications; I'lEC ne peut pas étre tenue responsa
ventuelle mauvaise utilisation ou interprétation qui‘en est faite par un quelconque utilisateur final.

hns le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans to
bsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natig
régionales. Toutes divergences entre \toutes Publications de I'lEC et toutes publications national
gionales correspondantes doivent étre.indiquées en termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune (attestation de conformité. Des organismes de certification indépen
lrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
nformité de I'lEC. L'IEC n'est-responsable d'aucun des services effectués par les organismes de certifi
Hépendants.

us les utilisateurs doivent,s'assurer qu'ils sont en possession de la derniére édition de cette publication

cune responsabilité'ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses expeftsJparticuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudicescausé en cas de dommages corporels et matériels, ou de tout autre dommage de qU
ture que cessoity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant detavpublication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit qui lui est accordé.

httention est attirée sur les références normatives citées dans cette publication. L'utilisation de public
ferencées est obligatoire pour une application correcte de la présente publication.
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EC atiire Tattention sur Te Tait que Ta mise en application du présent document peut entrainer T'uiilisation d'un

ou de plusieurs brevets. L'I[EC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout
droit de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas regu
notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60269-3 a été établie par le sous-comité 32B: Coupe-circuits a fusibles a basse tension,
du comité d'études 32 de I'lEC: Coupe-circuits a fusibles. Il s'agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatriéeme édition parue en 2
I'Amendement 1:2013 et I'Amendement 2:2019. Cette édition constitue une révision technique.

010,
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) I

introduction et le domaine d'application général ont été entiérement mis a jour;

b) les références normatives ont été mises a jour et des modifications rédactionnelles ont été

a

pportées;

c) les termes "personne ordinaire", "opération" et "non-interchangeabilité" ont été définis

d) dans le systéme A, les parties ont été définies pour I'enlévement;
e) dans le systéeme A, le marquage des socles a été ajouté pour indiquer la direction du
courant:
f) dans le systéme A, des clarifications ont été ajoutées pour la connexion;
g) dans le systéme A, la construction du porte-fusible et de I'élément de remplacement & été
dlarifiée;
h) dans le systéme A, le mesurage de la chute de tension a été clarifié.
Le tgxte de cette Norme internationale est issu des documents suivants;
Projet Rapport de vote
32B/745/FDIS 32B/754/RVD
Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote dyant
abodti a son approbation.
La Igngue employée pour I'élaboration de cette Norme internationale est I'anglais.
La présente partie doit étre utilisée conjointément avec I'lEC 60269-1:2024, Fusibles bpsse
tensfon — Partie 1: Exigences générales.
La présente Partie 3 complete ou madifie les articles ou paragraphes correspondants de la
Partie 1.
Lorsfiju'aucune modification n'est nécessaire, la Partie 3 indique que l'article ou le paragraphe
corrg¢spondant s'applique.
Les {ableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101| Les
anngxes qui sont ajoutées sont désignées AA, BB, etc.
Ce document™a-été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selop les
Dire¢tivesdSO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles pous
www.iec'ch/members_experts/refdocs. Les principaux types de documents développéq par
I'lEC] sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

L'IEC 60269, publiée sous le titre général Fusibles basse tension, est composée des parties
suivantes:

Parti
Parti

Parti

Parti

e 1. Exigences générales
e 2. Exigences supplémentaires pour les fusibles destinés a étre utilisés par

des

personnes habilitées (fusibles pour usages essentiellement industriels) — Exemples

de systemes de fusibles normalisés A a K

e 3: Exigences supplémentaires pour les fusibles destinés a étre utilisés par

des

personnes non qualifiées (fusibles pour usages essentiellement domestiques et

analogues) — Exemples de systéemes de fusibles normalisés A a F

e 4: Exigences supplémentaires concernant les éléments de remplacement utilisés
la protection des dispositifs a semiconducteurs

pour
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e 5: Lignes directrices pour I'application des fusibles basse tension

Une liste de toutes les parties de la série IEC 60269, publiées sous le titre général Fusibles
basse tension, se trouve sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

e reconduit,

upprimeé, ou

BVisé.

IMR
doc

img

ument indique qu'il contient des couleurs qui sont considérées comme utiles a

rimer ce document en utilisant une imprimante couleur.

ORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture dg ce

ne

bomne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
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INTRODUCTION

Les fusibles destinés a étre utilisés par des personnes non qualifiées qui appartiennent aux
systémes de fusibles suivants répondent a I'ensemble des paragraphes de I'lEC 60269-1, ainsi
qu'aux exigences des systémes de fusibles applicables.

La présente partie de I'lEC 60269 est divisée en quatre systémes de fusibles traitant chacun
d'un exemple spécifique de fusible normalisé destiné a étre utilisés par des personnes non

qualifiées.
Tougdtes Systemes tTournissent leur propre solution mecanique pour eviter utiisation d'un
élément de remplacement avec un courant assigné supérieur (non-interchangeabilité)| afin
d'asgurer la protection des cables et des lignes. Le demandeur doit veiller a remplacgr un
élément de remplacement par un autre du méme type.

Sys{éme de fusibles Principes de non-interchangeabilité

Sys{éme de fusibles A: Le diamétre et la forme de la partie inférieure des éléments de

. ) remplacement différent, les socles nécessitent des éléments de
Sys{éme de fusibles du type D 1) calibrage
Sys{éme de fusibles B: Les éléments de remplacement et lesrensembles-porteurs
o (porte-fusibles) adaptés fournissent des dimensions uniques
Fusibles cylindriques

(systéme de fusibles cylindriques NF) 2)

Sys

Fus

eme de fusibles C: Les éléments de remplacement et les ensembles-porteurs

o (porte-fusibles) adaptées fournissent des dimensions uniques
bles cylindriques

(sysféme de fusibles cylindriques BS) 2)

de

fusi

Sys{éme de fusibles F: Les élémentside remplacement et les ensembles-porteurs

Eléments de remplacement cylindriques
desfinés a étre utilisés dans des fiches

(syskeme de fusibles pour fiches a

(porte-fusibles) adaptés fournissent des dimensions uniques

rise de courant

les BS) 1)

NOTH
procu
I'P1X
tempd
en to
tenu

nivea
prote

NOTH 2 Ne\pas interchanger les éléments de remplacement avec des éléments de remplacement de
dimer]sion,ymais de caractéristiques différentes (par exemple, aM).

1 Les demandeurs des sysfémes A et F peuvent disposer de socles au sein de leur installation g
Fent pas le degré de protection IP2X a tout moment. Le degré de protection peut étre temporairement ré
durant le remplacement de I'élément de remplacement. Il n'est pas nécessaire de considérer la suspqg
raire de la protection gompléte IP2X contre les chocs électriques (aprés de nombreuses années d'utili
te sécurité du systeme de fusibles de type D par des personnes non qualifiées) comme dangereuse, c
He I'expériencetsuffisante acquise avec le remplacement de lampes a incandescence, lorsqu'il exist
ix de sécuriteseomparables. Pour les développements futurs, I'Annexe CC recommande que le deg
tion contre.leés chocs électriques durant le remplacement de I'élément de remplacement soit au moins I

ui ne
duit a
nsion
bation
mpte
b des
ré de
2X.

méme

Pou

desTaisons de securite,; iteststrictementinterditde combimerfes composants de diffe

ents

systémes de fusibles, par exemple éléments de remplacement, ensembles-porteurs et socles.
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FUSIBLES BASSE TENSION -

Partie 3: Exigences supplémentaires pour les
fusibles destinés a étre utilisés par des personnes non qualifiées
(fusibles pour usages essentiellement domestiques et analogues) —
Exemples de systémes de fusibles normalisés Aa F

Domaine d'application général

exemple spécifique de fusible normalisé destiné a étre utilisés par des personnes
fiées.
ésente partie s'applique uniquement aux fusibles "gG".

personnes non qualifiées ne disposent pas des connaissahces techniques ou g

résente partie de I'lEC 60269 est divisée en quatre systémes de fusibles traitant chpcun

non

'une

expdrience suffisante. Pour éviter les dangers que I'électricité/peut présenter, la partie ¢le la
norme relative aux fusibles doit fournir des exigences pour ufe sécurité maximale en serpice.

L'ITEC 60269-3 définit quatre systémes destinés a étre utilisés par des personnes non qualif
nstructions permettant le fonctionnement en toute sécurité des éléments de remplacement

Des
sont

Toug les systemes fournissent leur propre solution mécanique pour éviter |'utilisation
élément de remplacement avec un courant assighé supérieur (non-interchangeabilité) tg

fournies dans la documentation du fabricant.

ées.

d'un
ndis

que |a protection des céables et des lignes estéassurée. Le demandeur doit veiller a remplacer
un é|ément de remplacement par un autre,du méme type.

Sysf{éme de fusibles Principes de non-interchangeabilité

Sys{éme de fusibles A: Le diamétre et la forme de la partie inférieure des éléments de

R . remplacement different, les socles nécessitent des éléments de
Sys{éme de fusibles du type D 1) calibrage
Sys{éme de fusibles B: Les éléments de remplacement et les ensembles-porteurs
o (porte-fusibles) adaptés fournissent des dimensions uniques
Fusibles cylindriques

(systeme de fusibles cylindriques NF) 2)

Sys

Fus

(sysfeme de-fusibles cylindriques BS) 2)

eme de fusibles\€: Les éléments de remplacement et les ensembles-porteurs

4 (porte-fusibles) adaptés fournissent des dimensions uniques
bles cylindrigués

Sys
Elé
des

fusi

de prise de courant

(systéme de fusibles pour fiches a

eme de fusibles F: Les éléments de remplacement et les ensembles-porteurs

(porte-fusibles) adaptés fournissent des dimensions uniques

oo 1 4 TH P
e aerempratement Cy G rigques

tinés a étre utilisés dans des fiches

bles BS) 1)
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2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. 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 60068-2-31, Essais d'environnement — Partie 2-31: Essais — Essai Ec: Choc lié a des
manutentions brutales, essai destiné en premier lieu aux matériels

IEC p0269-172024, Fusibles basse ternsion — Partic 1 EXIgernces gernerares

IEC p0664 (toutes les parties), Coordination de I'isolement des matériels dans leS systeémes
(résgeaux) a basse tension

IEC p0898-1:2015, Petit appareillage électrique — Disjoncteurs pour la protection contr¢ les
surintensités pour installations domestiques et analogues — Partie 1; _Disjoncteurs polr le
fonctionnement en courant alternatif
IEC p0898-1:2015/AMD1:2019

IEC p0999-1:1999, Dispositifs de connexion — Conductetirs électriques en cuivie -
Prescriptions de sécurité pour organes de serrage a vis ef'sans vis — Partie 1: Prescriptions
géngrales et particuliéres pour les organes de serrage pour les conducteurs de 0,2 mf? a
35 mm?Z (inclus)

IEC $1439-1, Ensembles d'appareillage a basse tension — Partie 1: Regles générales

IEC $1439-3:2012, Ensembles d'appareillagé’ a basse tension — Partie 3: Tableaux de
répartition destinés a étre utilisés par des personnes ordinaires (DBO)

3 Termes et définitions

Pour les besoins du présent decument, les termes et les définitions de I'lEC 60269-1:2024 pinsi
que |es suivants s'appliquent.

L'ISO et I'IEC tiennent-aijour des bases de données terminologiques destinées a étre utilisées
en nprmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |80 Onling/browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1
persjonne ordinaire
personne qui n'est ni une personne qualifiée ni une personne avertie

3.2

opération

dans la présente norme, le terme "opération" est défini comme le remplacement de I'élément
de remplacement

3.3

non-interchangeabilité

caractéristiques limitatives de forme et/ou de dimensions destinées a éviter l'utilisation par
mégarde, sur un socle déterminé, d'éléments de remplacement ayant des propriétés électriques
autres que celles assurant le degré voulu de protection

[SOURCE: IEC 60050-441:1984, 441-18-33]


https://www.electropedia.org/
https://www.iso.org/obp
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-01
https://www.electropedia.org/iev/iev.nsf/display?openform&ievref=195-04-02
https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835
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Systéme de fusibles du type D

1 Généralités

L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.

1.1

Domaine d'application

Les J;xigences supplémentaires suivantes s'appliquent aux fusibles "gG" destinés a étre i

par g

assignés inférieurs ou égaux a 100 A et de tensions assignées inférieures ou égales*a 5

enc

es personnes non qualifiées dans des applications domestiques et analogues, de.cou

burant alternatif et 8 500 V en courant continu.

upplément de I'lEC 60269-1, les caractéristiques suivantes des fusibles sont spécifié

2 Termes et définitions

L'IEC 60269-1 s'applique, avec les ajouts suivants.

2.1.13

Parties définies qui peuvent étre enlevées d'un fusible:
remplacement.

3 Conditionside fonctionnement en service

L'1E(

tension assignée;

cceptable assignée de I'ensemble-porteur;

caractéristique temps-courant;

pouvoir de coupure assigné;
s marquages apposés sur le fusible;
s conditions normales d'établissement;

S essais.

[ 60269=1 s'applique.

4

R ey
Glassification

porte-fusible et

élémen

lisés
ants
00 V

puissance dissipée assignée de I'élément de remplacement et la puissance disdipée

de

L'IEC 60269-1 s'applique.

5 Caractéristiques des fusibles

L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.
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5.2

Tension assignée

En courant alternatif, les valeurs normalisées de la tension assignée sont de 400 V pour les
fusibles de tailles D01, D02 et D03" et de 500 V pour les fusibles de tailles DII, DIl et DIV.

En courant continu, les valeurs de la tension assignée sont de 250 V pour les fusibles de tailles

D01,

5.3.1

D02 et D03 et de 500 V pour les fusibles de tailles DIl, DIll et DIV.

Courant assigné de I'élément de remplacement

Les courants assignés des éléments de remplacement sont spécifiés sur la Figure 110 et la

Figu
5.3.2

Les
Figu
la Fi

5.3.3

Le c
remg

5.5

Les
indiqg

e 111.

Courant assigné de I'ensemble-porteur

Courants assignés des porte-fusibles sont spécifiés sur la Figure 112, lackigure 113
‘e 114. Les courants assignés des socles sont spécifiés sur la Figure 118,/la Figure 1
jure 120.

Courant assigné de I'élément de calibrage

burant assigné de I'élément de calibrage est identique au,courant assigné de I'éléme
lacement le plus élevé que peut recevoir I'élément de calibrage.

acceptable assignée pour un ensemble-porteur

aleurs maximales de la puissance dissipée des éléments de remplacement de type D
uées dans le Tableau 101.

Tableau 101 — Valeurs maximales de la puissance dissipée

et la
19 et

nt de

Puissance dissipée assignée d'un élément dectemplacement et puissance disslipée

sont

1

Courant assigné.ln Puissance maximale dissipée
A W

D01 a D03 DIl a DIV
2 2,5 3,3
4 1,8 2,3
6 1,8 2,3
10 2,0 2,6
13 2,2 2,8
16 2,5 3,2
20 3,0 3,5
25 3,5 4,0
32 4,0 5,2
35 4,0 5,2
40 4,4 5,7
50 5,0 6,5
63 5,5 7,0
80 6,5 8,0
100 7,0 9,0

Ces trois tailles s'appliquent également aux réseaux a 415 V.
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5.6 Limites des caractéristiques temps-courant

5.6.1 Caractéristiques temps-courant, zones temps-courant et courbes de surcharge
En complément des limites de durée de préarc données par les balises et les temps et courants
conventionnels, des zones temps-courant sont spécifiées sur la Figure 101, la Figure 102, la
Figure 103 et la Figure 127. La tolérance sur la caractéristique temps-courant indiquée par le
fabricant ne doit pas s'écarter de plus de 10 % en ce qui concerne le courant.

Les zones temps-courant spécifiées sur la Figure 101, la Figure 102, la Figure 103 et la
Figure 127, y compris les tolérances de fabrication, doivent étre respectées pour toutes les
durépsdepréarc et de foncHonmMement MesSuress o ta tensiom a'essal setomte 8.7-.4.

5.6.2 Courants et temps conventionnels

En jcomplément des valeurs indiquées dans
convientionnels sont donnés dans le Tableau 102.

I''EC 60269-1, les courants et tgmps

Tableau 102 — Courants et temps conventionngls
pour les éléments de remplacement "gG*

Cqurapt Tem_ps Couranfrconventionnel
assigne I conventionnel
A h I I
2et4 1 15, 2,11,
6 et 10 1 1,51, 1,91,
13<1, <35 1 1,251, 1,61,
5.6.3 Balises
Poun les éléments de remplacement "gG", les balises données dans le Tableay 103

s'appliquent, en complément de-celles indiquées dans I'lEC 60269-1.

Tableau 103 — Balises des durées de préarc spécifiées pour des éléments de
remplacement "gG ¥ avec un courant assigné de 2 A, 4 A, 6 A,10 A, 13 Aet35A

1, I (10's) I, (58) I (0,15) 1., (0,15)
A A A A A

2 3,7 9,2 6,0 23,0

4 7,8 18,5 14,0 47,0

6 11,0 28,0 26,0 72,0

10 22,0 46,5 58,0 111,0
13 26,0 59,8 75,4 144,3
35 89,0 175,0 255,0 445,0
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5.7

Zone de coupure et pouvoir de coupure

5.7.2 Pouvoir de coupure assigné

Les valeurs du pouvoir de coupure assigné doivent étre supérieures ou égales aux valeurs
suivantes:

- 5
- 8

0 kA en courant alternatif;
kA en courant continu.

6 Marquages

6.1
L'1E(

Les
prés

6.2
Si le
mard

préfé
mas

Dan{
cour

6.3

|
=

|
Q

Pour
aco

7

L'N1E(

71

L'1E(

Généralités
[ 60269-1 s'applique avec les exigences supplémentaires suivantes.

pléments de remplacement et ensembles-porteurs qui satisfont aux exigences et essa
bent systéme de fusibles peuvent porter I'indication "IEC 60269-3".

Marquage des socles

s socles n'assurent pas une circulation bidirectionnelle du courant, ils doivent port

rence d'utiliser le symbole 5107A selon I'lEC 60417 axcette fin. Les fleches peuvent
juées lorsque le socle est installé.

le cas de socles pour montage sur jeu de barres, le marquage du sens de circulatig
ant n'est pas exigé.

Marquage des éléments de calibrage
om du fabricant ou marque commerciale qui permet de I'identifier facilement;

ourant assigné ou code de couleur.

les éléments de calibrage de trés faibles dimensions, le nom du fabricant peut étre g
ndition qu'il soit indiqué,sur{'emballage.

Conditions normales d'établissement
[ 60269-1 s'applique avec les exigences supplémentaires suivantes.

Réalisation mécanique

L 60269-1 s'applique avec les ajouts et modifications suivants.

s du

er le

uage du sens de circulation du courant sur leur partie ffrontale ou latérale. Il convient de

étre

n du

mis,

7.1.2 Connexions, y compris les bornes

Le montage de tous les socles de fusibles et le cAblage doivent étre effectués par une personne
autorisée/qualifiée.

Les bornes doivent étre en mesure de revoir les sections de conducteurs indiquées dans le
Tableau 104.
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Les plus grandes des sections spécifiées dans le Tableau 104 peuvent étre réduites a8 6 mm?2
(taille DII), 16 mmZ2 (taille DIIl) et 35 mm?2 (taille DIV) sous réserve que les bornes du socle
soient raccordées a des conducteurs internes de tableaux de distribution, de coffrets fusibles,
etc., et que des conducteurs externes soient donc adaptés aux bornes d'alimentation distinctes
d'un ensemble de série ou dérivé de série.

Dans le cas de socles pour montage sur jeu de barres, les dimensions du jeu de barres et les
entraxes doivent étre spécifiés par le fabricant. La section du jeu de barres doit correspondre
a la valeur Q conformément au tableau de la Figure 118.

Les ¢

Tableau 104 — Sections de conducteurs en cuivre rigide
(2 ames massives ou cablées) ou souples

Socle Section
Taille I,
A min?

DO1 16 +5a4
D02 63 1,5a25
D03 100 10 a 50
DIl 25 1,5a10
DIl 63 2,5a25
DIV 100 10 a 50

7.1.3 Contacts du fusible

Les gontacts du fusible doivent étre nickelés ou protégés par d'autres matériaux qui proclirent
une protection au moins équivalente:

Les fontacts des éléments desremplacement qui ont un courant assigné supérieur ou égal a
50 Al et les contacts des éléments de remplacement D02 qui ont un courant assigné compris
entrg 32 A et 40 A doivent étre argentés avec une épaisseur minimale de la couche d'argept de
3 um.

7.1.4 Construction de I'élément de calibrage

Les pieces.de) contact, le cas échéant, doivent étre en une seule piéce et constituées|d'un
alliage de-€uivre qui contient au moins 50 % de cuivre. Leurs surfaces de contact doivenf] étre
plangscet-sans bavures.

La partie métallique des éléments de calibrage de tailles DIl et DIIl doit avoir, sur ses deux
faces, des surfaces de contact lisses et sans bavures dans la zone indiquée, et les deux
surfaces de contact doivent faire saillie par rapport a la matiére céramique adjacente.

Dans le cas des fusibles de types DII, DIl et DIV, la partie qui constitue la bague de calibrage
doit étre en céramique. La couleur de la face de la bague de calibrage doit étre conforme a la
couleur de l'indicateur de fusion selon le tableau de la Figure 111.

NOTE Les éléments de calibrage assurent la non-interchangeabilité. lls sont donc congus pour étre insérés ou
remplacés seulement a I'aide de clés spéciales qui ne sont pas accessibles aux personnes non qualifiées.

La conformité aux exigences du paragraphe doit étre vérifiée par examen.


https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

IEC 60269-3:2024 © |EC 2024 - 139 -

Il existe deux types d'éléments de calibrage qui correspondent aux deux types de socles de
tailles DIl et DIII:

— les éléments de calibrage a visser (Figure 122);
— les éléments de calibrage a insérer de force (Figure 123).

Voir la Figure 121, la Figure 122, la Figure 123 et la Figure 124.

7.1.6 Construction du porte-fusible

Le porte-fusible doit étre équipé de moyens pour maintenir I'élément de remplacement en
posifion, que le porte-fusible soit inséré ou non dans le socle.

Définies selon la Figure 112 pour les porte-fusibles DO, selon la Figure 118 jpourn les
portg-fusibles de type D, selon la Figure 110 pour les éléments de remplacement pour D0 et
selon la Figure 111 pour les éléments de remplacement de type D.

Le pprte-fusible destiné aux éléments de remplacement pour lesquels unvindicateur est gxigé
doit Btre équipé d'une ouverture appropriée pour l'observation de l'indicateur. L'ouverturg doit
étre [fermée par un regard en matériau transparent solidement fixe lou par un autre mpyen
apprpprié qui procure une protection contre les matériaux qui peuvent étre éjectés de
I'indicateur.

Le cppot vissé doit étre constitué d'un alliage de cuivre, qUi contient au moins 50 % de clivre
lorsqu'il est obtenu a partir de barres et au moins 62(% de cuivre lorsqu'il est obteny par
laminpage.

Les parties isolantes doivent étre en céramique<od d'un autre matériau suffisamment résistant
a la chaleur.

Le trpu pour I'appareil de contréle de lactension est facultatif.
Voir |a Figure 112, la Figure 113, la-Figure 114, la Figure 115 et la Figure 116.

7.1.7 Construction de I'élément de remplacement

L'élément de remplacement doit étre réalisé de facon qu'il ne soit pas possible d'enlever du de
remplacer des piéces qui assurent l'interchangeabilité sans I'aide d'un outil approprié.

Un églément desemplacement ne comporte pas de piéces interchangeables. Seul I'élément de
calibfage assure la non-interchangeabilité. Il n'est pas possible d'échanger un élément de
remplacement’avec un élément présentant une valeur assignée supérieure.

Si I'glément de remplacement est équipé d'un indicateur, I'indication donnée par celui-ci doit
étre visible lorsque I'élément de remplacement est inséré dans I'ensemble-porteur ou dans le
porte-fusible.

Le corps de I'élément de remplacement doit étre en céramique. Les piéces de contact doivent
étre en cuivre ou constituées d'un alliage qui contient au moins 62 % de cuivre. La couleur de
I'indicateur de fusion doit étre conforme a la Figure 111.

Voir la Figure 110 et la Figure 111.

7.1.8 Non-interchangeabilité

Les fusibles doivent étre congus de fagon qu'un élément de remplacement ne puisse pas étre
remplacé, par inadvertance, par un autre élément de courant assigné supérieur a une valeur
prédéterminée.
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les courants assignés inférieurs a 10 A, la non-interchangeabilité n'est pas exigée.

7.1.9 Construction du socle

Le socle du fusible doit étre congu de maniére a pouvoir étre solidement fixé d'une fagon qui
empéche tout enlévement involontaire.

Le socle prévu pour I'emploi d'éléments de calibrage doit étre équipé de moyens appropriés
pour maintenir les éléments de calibrage en position et ne permettre leur enlévement qu'a l'aide

d'un

outil approprié.

Les
doiv
étre
d'un

Les

Les
en c
lorsd

Un 9
remq
indiq

Les

Uns
plan

couvercles des socles qui procurent une protection contre I'accés aux parties-ac
bnt résister aux contraintes mécaniques qui se produisent pendant la fixation_et\do
fixés solidement de fagcon a ne pouvoir étre enlevés, lorsqu'ils sont en place,.qu'a |
outil ou au moyen une action volontaire.

bornes doivent permettre le raccordement de conducteurs de section appropriée.

livre d'au moins 50 % lorsqu'elles sont obtenues a partir de-barres et d'au moins ¢
u'elles sont obtenues par laminage.

ocle destiné a étre monté sur rail ne doit pas se désaccoupler lorsque I'élémern

uée dans le Tableau 115 pour le porte-fusible).
bcle peut se déplacer longitudinalement dans\les deux sens sur le rail.

pcle destiné a étre monté en surface ne'doit pas osciller lorsqu'il est placé sur une su

2}

C.

Pour
con

les socles de tailles DIl et Blll, il existe deux types qui difféerent en fonction ¢
ruction de I'élément de calibrage:

— lg¢s socles avec bagues de/calibrage a visser (Figure 119);

Voir

7.2

Les
les n
Tabl

s socles avec bagues de calibrage a insérer de force (Figure 120).

la Figure 115, Ja Figure 117, la Figure 118, la Figure 119, la Figure 120 et la Figure 1

Propriétés isolantes et aptitude au sectionnement

aleurs-minimales des lignes de fuite, des distances dans l'air et des distances a trg
natériaux isolants ou de remplissage doivent correspondre aux valeurs indiquées da

fives
vent
aide

barties qui transportent le courant constituées d'alliage de cuivre\deivent avoir une tgneur

52 %

t de

lacement est inséré ou retiré (le couple doit correspondre aux deux tiers de la valeur

face

e la

24.

vers
ns le
fies

pau”105. Dans le cas de socles pour montage sur jeu de barres, les valeurs spéci

doivent étre observées lorsque les jeux de barre avec les dimensions maximales et les
distances minimales de séparation sont utilisés.
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Tableau 105 — Lignes de fuite, distances dans
I'air et distances a travers les matériaux de remplissage

Lignes de fuite DIl a DIV D01 a D03
mm
Entre les parties métalliques, y compris les contacts, qui, aprés 5 4

fonctionnement de I'élément de remplacement, sont de polarité différente

Entre les parties actives et les parties métalliques accessibles, y compris les 5 3
vis de fixation du socle ou les moyens de fixation métalliques pour le
montage sur rails, un porte-fusible, un élément de remplacement et un
élément de calibrage étant en place

Distances dans I'air DIl a DIV D01 a D@3
mm
Ertre les parties métalliques, y compris les contacts, qui, aprés 5 3
fopctionnement de I'élément de remplacement, sont de polarité différente
Entre les parties actives et les parties métalliques accessibles, y compris les 5 3
vid de fixation du socle ou les moyens de fixation métalliques pour le

mg@ntage sur rails, un porte-fusible, un élément de remplacement et un
élégment de calibrage étant en place

Distances DIl a DIV D01 a D@3
mm
Entre les parties actives et la surface de fixation dans le cas des soclesa 10 6
prise avant
A fravers le matériau de remplissage entre parties actives couveftes d'au 5 3

magins 2,5 mm de matériau de remplissage et la surface de fixation dans le
cap des socles a prise avant

NQTE Le doigt d'épreuve normalisé mentionné dans ce tableau est spécifié dans I'lEC 60529.

7.3 | Echauffement, puissance dissipée de I'élément de remplacement et puissance
dissipée acceptable pour I'ensémble-porteur

Le Thbleau 5 de I'lEC 60269-1:2024 est remplacé par le Tableau 106.

Tableau)106 — Limite d'échauffement des bornes

I'EC|60269-1:2024, les-imites d'échauffement des bornes ne doivent pas dépasser, pour le 65K

LorIue le socle est équjpé de conducteurs de section conforme au Tableau 17 de
courant assigné correspondant

7.7 | Caractéristiques 12%¢

7.7.1 Valeurs de 12t de préarc

En complément du Tableau 7 de I'lEC 60269-1:2024, les valeurs de /2¢ de préarc indiquées
dans le Tableau 107 s'appliquent.
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Tableau 107 - Valeurs de 12t de préarc a 0,01 s pour éléments de remplacement "gG"

I, ) 2t
A AZ%s AZs
2 1,0 23,0
4 6,2 90,2
6 24,0 225,0
10 100,0 676,0
13 176-6 9696
35 2 250,0 8 000,0

7.7.2 Valeurs de 12t de fonctionnement
Les yaleurs maximales de 72 de préarc indiquées dans le Tableau 107 du présent document et
dang le Tableau 7 de I'lEC 60269-1:2024 doivent étre prises comme valeurs maximales de 72¢
de fgnctionnement et doivent étre vérifiées par I'essai du pouvoir de.coupure spécifié en 8.7.1
de I'lEC 60269-1:2024.
7.8 | Sélectivité en cas de surintensité des éléments de‘remplacement "gG"
Les gléments de remplacement de courant assigné supgérieur ou égal a 16 A montés en gérie
et dont le rapport entre les courants assignés est_de)1:1,6 doivent fonctionner de maniéere
séle¢tive sur toute la zone de coupure (voir le 8.7 .4)
En ce qui concerne la sélectivité lorsque descdisjoncteurs sont utilisés, les valeurs suivgntes
de /4t spécifiées dans le Tableau 108 doiverit étre respectées:
Tableau 108 - Valeurs de 127 pour la sélectivité avec les disjoncteurs
2
I, ) 1,
A A%s A
16 250 500
20 450 670
25 810 900
32 1400 1180
35 2000 1410
40 2 500 1580
50 4 000 2 000
63 6 300 2510
80 10 000 3160
100 16 000 4000
7.9 Protection contre les chocs électriques

Le degré de protection du fusible doit étre d'au moins IP2X dans les conditions de service
normales.

Pour les fusibles de type D, l'opération de remplacement d'un élément de remplacement est
différenciée en deux étapes qui sont: "enlever I'élément de remplacement et le porte-fusible" et
"I'¢elément de remplacement et le porte-fusible sont enlevés". La premiére étape est considérée
comme représentant des fusibles du type D dans des conditions de service normales.
Uniquement lorsque I'élément de remplacement et le porte-fusible sont enlevés, le degré de
protection peut étre temporairement réduit a IP1X.
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NOTE Il n'est pas nécessaire de considérer la suspension temporaire de la protection compléte IP2X contre les
chocs électriques (aprés de nombreuses années d'utilisation en toute sécurité du systeme de fusibles de type D par
des personnes non qualifiées) comme dangereuse, compte tenu de I'expérience suffisante acquise avec le
remplacement de lampes a incandescence, lorsqu'il existe des niveaux de sécurité comparables.

8 Essais
L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.

8.1.4 Disposition du fusible et dimensions

L'épaisseur du capot vissé des socles et des pnr’rn-flmihlne doit étre mesurée (pnr exemple, au
moye¢n d'un micromeétre a pointes). Les valeurs moyennes de deux séries de trois mesurpges
doivent étre au moins égales a la valeur spécifiée sur la Figure 112, la Figure\11B, la
Figure 114, la Figure 118, la Figure 119 et la Figure 120.

Deux séries de mesurages sont effectuées sur I'une de deux lignes longitudinales décalées
d'au[moins 30° I'une par rapport a l'autre.

Les frois mesurages le long de la ligne longitudinale sont également'répartis sur celle-gi
possfible, aux points les plus défavorables.

, Si

Pour les filetages, un des mesurages est effectué au sommet,unen bas du filetage et le defrnier
au choix entre ces deux points.

Pourn les porte-fusibles, les mesurages sont effectuésisur la partie du capot vissé qui déppsse
de l'isolateur.

Pour les socles, aucun mesurage n'est effectug sur le premier pas du filet.

Dang le cas de socles pour montage surjeu de barres, les dimensions du jeu de barres gt les
entraxes spécifiés par le fabricant doivent étre pris en compte. Les jeux de barre utilisés |pour
les ¢ssais individuels doivent étre~choisis selon les contraintes électriques, thermiqugs et
mécIniques respectives.

Les jeux de barre utilisés pour les essais individuels doivent étre spécifiés dans le rapport
d'essai (matériaux, dimensions).

8.1.3.1 Essais complets

Les e¢ssais supplémentaires suivants sont exigés selon le Tableau 109 et le Tableau 110.

Tableau 109 — Liste des essais des éléments de remplacement

Nombre-d'échantillons

a soumettre a l'essai

Essai selon le paragraphe

3 4 1 1 2 1
8.4.3.2 Veérification du courant assigné X
8.7.4 Vérification de la sélectivité en cas de surintensités X
8.11.1 Résistance mécanique X X
8.11.2.4 Résistance au stockage a température élevée X X
8.11.2.6 Dimensions et non-interchangeabilité X X
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Tableau 110 — Liste des essais des socles, porte-fusibles et éléments de calibrage

Essai selon le paragraphe Nombre d'échantillons a soumettre a I'essai
Socles Porte-fusibles Eléments
de
calibrage
1 1 3 1 1 1 1 3 1 11
8.9 Vérification de la résistance a la chaleur X X
8.11.1 Résistance mécanique X X X X X
8.11.2.4 Résistance au stockage a température élevée X X X X
8.11J2.6 Dimensions et non-interchangeabilité X K
8.1.8.2 Essais des éléments de remplacement d'une série homogéne

En complément de I'lEC 60269-1, ce qui suit s'applique.

Lorsfiue des éléments de remplacement ne difféerent les uns des autresique par leurs piécgs de
contact et la forme des corps en matiére céramique et que cette distinCtion n'est destinée|qu'a
assulrer la non-interchangeabilité sans influer sur le fonctionnement/ils sont considérés comme
satisffaisant aux exigences d'une série homogéne.

8.2 | Vérification des qualités isolantes et de I'aptitude’au sectionnement
8.2.1 Disposition de I'ensemble-porteur

En cpmplément de I'lEC 60269-1, ce qui suit s'applique.

Les |garnitures métalliques (il peut s'agirid'une feuille d'aluminium) ne doivent pas|étre
appyyées contre la vitre du regard. Dansile cas de porte-fusibles, la garniture métalliqug doit
étre en retrait de 3 mm du bord externélinférieur de la partie isolante.

Les pocles pour montage sur jeu. de barres doivent étre utilisés avec les jeux de barre qui
présentent les dimensions maximales et les distances minimales de séparation.

8.2.2.3 Méthode d'essai

En cpmplément de ('IEC 60269-1, ce qui suit s'applique.

8.2.2.3.1 Cet\essai doit étre effectué immédiatement aprés le conditionnement hygroscogique
décr|t en 8:2.2.3.2 de I'lEC 60269-1:2024. L'ensemble-porteur doit étre soumis a la tension
d'essai indiquée dans le Tableau 15 de I'lEC 60269-1:2024.

8.2.6— Lignes de fuite, distances dans tair et distances a travers tes matértaux de

remplissage
8.2.6.1 Méthode d'essai

Les lignes de fuite, les distances dans l'air et les distances sont mesurées sur le fusible complet
en utilisant d'abord le conducteur qui présente la plus petite des sections indiquées dans le
Tableau 104, puis le conducteur qui présente la plus grande des sections.

NOTE La contribution d'une rainure de moins de 1 mm de largeur a la ligne de fuite se limite a sa largeur. Un
entrefer de moins de 1 mm de largeur n'est pas pris en compte dans le calcul de la distance dans l'air totale.

8.2.6.2 Recevabilité des résultats d'essai

Les lignes de fuite, les distances dans l'air et les distances ne doivent pas étre inférieures aux
valeurs en millimétres indiquées dans le Tableau 105.
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8.3
8.3.1

Vérification des limites d'échauffement et de la puissance dissipée

Disposition du fusible

Le porte-fusible doit étre inséré en appliquant un couple de torsion indiqué dans le Tableau 111.

Tableau 111 — Couples de torsion pour I'essai de vérification
des limites d'échauffement et de la puissance dissipée

Le c
indiq

Dan{
SPég
8.3.3

Les
la Fi

8.3.4

L'ess
Figu

Taille Couple de torsion
Nm
D01 1,0
D02 1,0
D03 1,7
DI 2,7
DIl 4,3
DIV 6,7

buple de torsion a appliquer aux vis des bornes correspand aux deux tiers des va
uées dans le Tableau 116.

le cas de socles pour montage sur jeu de barres,des jeux de barres dont les dimens
ifiees par le fabricant sont les plus faibles doivent étre utilisés.

Mesure de la puissance dissipée deil'élément de remplacement

boints au niveau desquels la puissance dissipée est mesurée sont indiqués par B et (
jure 109.

A Echauffement de I'ensemble-porteur

re 104 pour le courant assigné de l'ensemble-porteur. Les points au niveau desq

I'échlauffement est mesuré-sont indiqués par A et D sur la Figure 109.

8.3.5
Pour

lorsg
I'NEG

Lap

Recevabilité-des résultats d'essai

les bornes;iles limites d'échauffement doivent correspondre aux valeurs du Tableau
ue le socle est équipé de conducteurs d'une section indiquée dans le Tableau 1
60269212024 pour le courant assigné correspondant du socle.

uissance dissipée de I'élément de remplacement ne doit pas étre supérieure aux va

eurs

ions

D sur

ai doit étre effectué avec ll'elément de remplacement conventionnel d'essai spécifié qur la

uels

106
/ de

eurs

spéc

ifiées dans le Tableau 101.

8.4.3.1 Vérification des courants conventionnels de non-fusion et de fusion

Cet essai doit étre effectué en utilisant le socle conventionnel d'essai représenté sur la
Figure 105 et la Figure 106.

8.4.3.2 Vérification du courant assigné d'éléments de remplacement

Trois éléments de remplacement sont soumis a 100 cycles de fonctionnement, chaque cycle
comprenant une période de 1 h sous courant d'essai et une période de 15 min sans courant.
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Le courantd'essaide 1,2 I, + 2,5 % ne s'applique qu'aux éléments de remplacement de courant

assigné < 16 A. Pour les éléments de remplacement de courant assigné 16 A, la conformité a
ces exigences est vérifiée par I'essai décrit en 8.4.3.2 de I'lEC 60269-1:2024, sauf qu'il est
effectué sur trois échantillons.

Pendant ces cycles, les éléments de remplacement ne doivent pas fonctionner. Aprés avoir
refroidi approximativement a température ambiante, les éléments de remplacement sont soumis
a un courant égal a 0,9 fois /; selon le Tableau 2 de I'lEC 60269-1:2024 et le Tableau 102 du

présent document. lls ne doivent pas fonctionner dans le temps conventionnel indiqué dans le
Tableau 2 de I'lEC 60269-1:2024 et dans le Tableau 102 du présent document.

Aprée
cour
conyv

8.4.3

Lap
dec

NOTE
satisf

exigé
prote

8.4.3

Pour

comime suit.

Si le
100

8.5.1

Dans
SPég

8.5.2

Pour
I'exc

s avoir refroidi approximativement a température ambiante, les fusibles sont soum
ant ;. Les éléments de remplacement doivent fonctionner avant expiration-du tg

entionnel.

rocédure d'essai décrite en 8.4.3.5 de I'lEC 60269-1:2024 ne s'applique pas aux fus
burant assigné < 16 A.

hisants a 1,45 I a une température ambiante de 30 °C dans les circdits habituels. Un essai spécial pey
par certains pays afin de prouver que les fusibles et les disjoficteurs miniatures sont des disposit
tion équivalents. Les particularités de cet essai spécial sont donn€ges a I'Annexe AA du présent docume

.6 Fonctionnement des indicateurs de fusion et des percuteurs éventuels

les indicateurs de fusion, les exigences énoncées dans I'lEC 60269-1 sont compl§

s essais sont effectués sous tension réduite, la tension du circuit d'essai doit étr
V + 5 V et le courant d'essai doit.&tre de 2 x I; +28 %.

Disposition du fusible

le cas de socles pour montage sur jeu de barres, les jeux de barres dont les dimeng
ifiees par le fabricant.sont les plus importantes doivent étre utilisés.

Caractéristiques du circuit d'essai

I'essai encourant continu, le Tableau 21 de I'lEC 60269-1:2024 s'applique, sauf
eption indiquée dans le Tableau 112.

Tableau 112 — Essai selon le 8.5.5.1

s au
mps

.5 Essai conventionnel de protection des conducteurs contre.les surcharges

bles

(pour les fusibles gG seulement) Les essais de I'lEC 60269-1 sont considéerés comme donnant des réqultats

t étre

fs de
ht.

tées

e de

ions

pour

N° 1, N° 2 N° 3, N°4,N° 5

Constante de temps 15 “’g ms @ <3ms

2 La constante de temps susmentionnée se situe a l'intérieur des limites données
dans I'lEC 60269-1.

8.5.5 Méthode d'essai

8.5.5.1 Pour vérifier que le fusible remplit les conditions du 7.5 de I'lEC 60269-1:2024
essais indiqués dans le Tableau 20 de I'lEC 60269-1:2024 doivent étre effectués. Une méthode
alternative pour les essais n° 1 et n° 2 du Tableau 20 est donnée a I'Annexe B.

, les
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8.5.8 Recevabilité des résultats d'essai

En complément du 8.5.8 de I'lEC 60269-1:2024, ce qui suit s'applique.

Aprés cet essai, les capsules des éléments de remplacement peuvent présenter de petits trous,
des boursouflures, des taches et des bosses localisées, a condition que I'élément de calibrage
et le porte-fusible ne soient pas endommagés. Un éventuel noircissement de la vitre du regard

n'est

pas pris en considération.

8.7.4 Vérification de la sélectivité en cas de surintensité

Les
le 8.

Deu

valelirs du courant sont données dans le Tableau 113.

La tg

b de I'lEC 60269-1.

échantillons sont soumis a l'essai au courant /,,;, et deux autres au courant /.,

1,1xU
nsion d'essai en courant alternatif est: ——"1

73

bchantillons sont disposés comme pour I'essai de vérification du pouvoir de coupure, delon

Les

Les putres caractéristiques du circuit d'essai correspondent &,celles de I'essai de vérification
du ppuvoir de coupure n° 2 (voir le Tableau 20 de I'lEC 60269-~1:2006).
Les |valeurs estimées de [2: doivent correspondre/aux limites de 2 spécifiées dars le
Tablgau 113.
Tableau 113 — Courants d'essai et limites
de 1% pour I'essai deNérification de la sélectivité
Valeurs minimales de I?¢ de préaré¢ Valeurs de /2t de fonctionnement Rappgrt
I, Valeur présumée de Iztmin Valeur présumée de Iztmax sé|eg$i ité
Imin Imax

A kA efficace A2s kA efficace A2s

2 0,013 0,67 0,064 16,4

4 0,035 4,90 0,130 67,6

6 0,064 16,40 0,220 193,6

10 0,130 67,60 0,400 640,0

13 0,200 160,0 0.480 922,0

16 0,270 291,00 0,550 1210,0

20 nyAnn mm,nn 0,700 2 5000

25 0,550 1 210,00 1,000 4 000,0

32 0,790 2 500,00 1,200 5750,0

35 0,870 3 030,00 1,300 6 750,0

40 1,000 4.000,00 1,500 9 000,0 11,8

50 1,200 5 750,00 1,850 13 700,0

63 1,500 9 000,00 2,300 21 200,0

80 1,850 13 700,00 3,000 36 000,0

100 2,300 21 200,00 4,000 64 000,0



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

- 148 — IEC 60269-3:2024 © |IEC 2024

Les valeurs de 72t de préarc mesurées au courant d'essai I, doivent étre supérieures a la

valeur de /2¢ spécifiée dans la colonne 3 du Tableau 113. Les valeurs de /2t de fonctionnement
mesurées au courant d'essai /,,,, doivent étre inférieures aux valeurs de /% spécifiées dans la

colonne 5 du Tableau 113.

8.9 Vérification de la résistance a la chaleur
8.9.1 Socle

L'essai n'est effectué que sur des socles en matériau isolant non céramique.

8.9.1.1 Disposition d'essai

Le spcle a soumettre a I'essai est équipé de I'élément de remplacement conventionnel d'g¢ssai
confprme a la Figure 104, dont la puissance dissipée au courant d'essai est comprise dang les
limit¢s indiquées dans le Tableau 114.

Le cpuple de torsion appliqué au porte-fusible doit correspondre aux_deux tiers de la VIIeur
indiquée dans le Tableau 115. La section des conducteurs raccordés‘est fonction du codirant
assiIné maximal de I'élément de remplacement de plus grande taille”a insérer dans le gocle

(voir|le Tableau 17 de I''EC 60269-1:2024). Dans le cas de soclés pour montage sur jeju de
barres, les jeux de barres dont les dimensions spécifiées parle-fabricant sont les plus fajbles
doivént étre utilisés.

Tableau 114 — Puissance dissipée d'un élément\de remplacement conventionnel
dfessai aux courants assigné et conventionnel de fusion, y compris les tolérancis

Taille D01 D02 D03 DIl DIl D|IV
Puigsance dissipée a I, w 2,5 5,5 7,0 4,0 7,0 9,0
Pui]sance dissipée au courant d'essai If @ W 6,7 14,1 17,9 10,3 17,9 23,0
Forde appliquée a I'élément de N 35,0 50,0 75,0 50,0 75,0 11P,0
remplacement conventionnel d'essai
a8 Pour ces valeurs, une tolérance de'#3 % s'applique.

Le fysible, inséré danstle* dispositif d'essai selon la Figure 107, est placé dans une encginte
chayffante, et les trous/prévus pour le passage des conducteurs sont obturés. Les connexions
a l'extérieur de I'enceinte chauffante doivent avoir une longueur minimale de 1 m. L'encginte
chadffante doit-étre telle que pendant I'essai, la température de I'air, mesurée dans le plgn de
I'échjantillon a-une distance d'environ 15 cm environ, soit maintenue a 80 °C £+ 5 °C.

8.9.1.2 Méthode d'essai

La temperature de rair dans I'enceinie chauifanie est portee a 80 "C £ 5 "C et mainienue
pendant 2 h. Immédiatement aprés, mais en maintenant la température de lI'enceinte
chauffante, I'échantillon est soumis a un courant d'essai qui correspond approximativement a
I;. Sous ce courant d'essai, la puissance dissipée de I'élément de remplacement conventionnel

d'essai doit se situer a l'intérieur des limites indiquées dans le Tableau 114. Le courant doit
&tre maintenu constant pendant toute la durée d'essai de 2 h. A la fin de I'essai, un poids est
appliqué d'aplomb et sans a-coups en position 4 (voir la Figure 107), de maniére a générer sur
I'élément de remplacement conventionnel d'essai, le long de la fléche G, une force (en tenant
compte de l'effet de levier) conforme au Tableau 114. Pour I'application de cette force, la vitre
du regard doit étre enlevée. L'échantillon peut étre raccordé a une source de tension réduite.
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8.9.1.3 Recevabilité des résultats d'essai

Apres application de la force, le courant doit continuer a parcourir I'échantillon. La force est
maintenue pendant 15 min et le courant doit continuer a parcourir I'échantillon sans variation.
De plus, aprés cet essai, le socle ne doit pas présenter de dommage nuisible a son usage
ultérieur.

8.9.2 Porte-fusible

8.9.2.1 Disposition d'essai

Un
disp
remg
fonc
des
disp

Le c
Pour
porte
isolé
d'un
disp

8.9.2

La t
pend
COoIT§

puis

psition doit étre la méme qu'en usage normal. Le socle est équipé d'un élémen
lacement conventionnel d'essai conforme a la Figure 104. La section des condutteur,
ion du courant assigné du socle (voir le Tableau 17 de I'lEC 60269-1:2024). La’long
conducteurs doit étre d'au moins 1 m a I'extérieur de I'enceinte chauffante dans laque
psitif d'essai doit étre placé.

buple de torsion appliqué au porte-fusible doit correspondre aux valeurs du Tableau
le serrage et le desserrage ultérieur du porte-fusible, un dispositif d'adaptation

-fusible, dont la forme intérieure est telle qu'elle assure une connexion étroite a la p
e du porte-fusible, est utilisé. Le dispositif d'adaptation du porte<fusible est serré au m
b clé dynamométrique a tige carrée de type commercial fvoir la Figure 108). L'écrou
psitif d'essai décrit doivent étre placés dans I'enceinte chauffante susmentionnée.

.2 Méthode d'essai

empérature de l'air dans I'enceinte chauffante ‘est portée a 80 °C £ 5 °C et maint
ant 2 h. Immédiatement aprés, le fusible est\soumis, pendant 2 h, a un courant d'ess3

bance dissipée de I'élément de remplacement conventionnel d'essai se situe a I'inté

des limites indiquées dans le Tableau 114.

Le c

burant d'essai doit étre maintenu constant pendant 2 h. Immédiatement aprés I'ouve

de I'énceinte chauffante, I'écrouchauffé pendant I'essai est inséré dans la clé dynamométr

ala
8.9.2

Apre
ultér
inad

8.10

de de cette clé, le porte-fusible est dévissé puis revissé a deux reprises.

.3 Recevabilité des résultats d'essai
s cet essai, € porte-fusible ne doit présenter aucun dommage nuisible a son u

eur; en particulier, le matériau isolant ne doit présenter ni fissure ni rétrécisse
missible.

Vérification de la non-détérioration des contacts

1 Aot % 4+ 1 [ 4+ ] 4 <l 4L P L4 H
\AVI ARV LV} | S v § i v muTme  oul urre | SAEZRAI R A i ) CUTTIrvcvyrayguc uT LIS AL U TpydiootT ull.

La
t de
5 est
ueur
le le

115.
pour
artie
byen
et le

bnue
iqui

spond approximativement a /;. Le courant d'essai doit étre réglé de telle sorte que la

rieur

rture
que,

sage
ment

Le 8

10 de I'lEC 60269-1:2024 Q'appliqnn

8.10.1 Disposition du fusible

Le 8

.10.1 de I'lEC 60269-1:2024 s'applique avec |'ajout suivant.

L'élément de remplacement conventionnel d'essai est représenté sur la Figure 104 du présent
document.

Les couples a appliquer au porte-fusible correspondent a 40 % des valeurs indiquées dans le
Tableau 115.
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8.10.2 Méthode d'essai

Le texte suivant est ajouté aprés le premier alinéa du 8.10.2 de I'lEC 60269-1:2024.

Le courant d'essai est le courant conventionnel de non-fusion.

La durée en charge représente 75 % du temps conventionnel.

La durée sans charge représente 25 % du temps conventionnel.

Let
I'EC

Pend
infér

Le tri

Avar

MpS conventionnel amsique fe courant de non-fuston sont iNdiques dans fe Tabieau
60269-1:2024. Une tension d'essai inférieure a la tension assignée peut étre utilisé

eure a 35 °C; un refroidissement complémentaire (par exemple, par ventilateur) est ag

pisieme alinéa du 8.10.2 de I'lEC 60269-1:2024 est remplacé par le_texte suivant.

assigné lorsque les conditions d'équilibre ont été obtenues. Lalchute de tension doit

mes
étre

Lac
un c

prod

La tdq
mes

Lar
mes
dura

irée aprés 250 cycles et, si I'équation (1) du 8.10.3 n'est pas respectée, le mesuragg
répété apres 750 cycles (voir I'équation (2) du 8.10.3).

hute de tension des contacts est mesurée aprés 50'Cycles, 250 cycles et 750 cycles,
burant continu 7, = (0,05 & 0,30) /,. Néanmoins;‘e courant I, doit étre choisi de fag

uire une chute de tension d'au moins 100 pV:

lerance sur [, pendant le mesurage ne.doit pas étre supérieure a +18 %. Les poin
ire sont indiqués sur la Figure 109,

Bbsistance de contact est ensdite déterminée a partir de la chute de tension. Ava
irage, I'échantillon doit étrelrefroidi a température ambiante. Si la température amb
nt le mesurage difféere de.20 °C, la formule suivante peut étre appliquée.

_ Rr
O " 14 ayy x(T—-20)

est la‘résistance a une température de 20 °C;

est ta résistance a la température T;

2 de
e.

ant la période sans charge les échantillons sont refroidis jusqu'a unejtempérature

mis.

t le début de I'essai cyclique, I'échauffement des contacts doit étre’mesuré sous le colrant

étre
doit

Kous
on a

s de

nt le
ante

a20

est le coefficient de température.

8.10.3 Recevabilité des résultats d'essai

A l'issue de 250 cycles (Equation (1)) et & l'issue de 750 cycles (Equation (2)), les limites
suivantes ne doivent pas étre dépassées:

Ros0 — Rsg <159
Rgq

(1)
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R750 — Rsg <40%
Rgq

En variante, la température mesurée conformément a la Figure 109 peut étre utilisée pour la
vérification. Comme points de mesure, il convient d'utiliser les bornes cosses du socle
(Figure 109). Dans ce cas, la limite suivante ne doit pas étre dépassée:

N p . . .
aprés 250 r‘yr‘lnc, les valeurs mesurdes d'échauffement ne doivent pas anacenr de pll s de

15 Klles valeurs d'échauffement mesurées au début de I'essai cyclique et apres 750 cycles, les
valelirs mesurées d'échauffement ne doivent pas dépasser de plus de 20 K les.\valeurs
d'échauffement mesurées au début de I'essai.

8.11| Essais mécaniques et divers

8.11|1 Résistance mécanique

8.11|11.1 Résistance mécanique de I'élément de calibrage
8.11{1.1.1 Elément de calibrage de tailles DIl et DIl (éléments de calibrage a visser)

Les gléments de calibrage doivent étre congus de maniére<que les parties qui transportgnt le
courgnt en une seule piéce et qu'elles supportent les contraintes mécaniques qui se produlsent
en upage normal.

La cpnformité est vérifiée par examen et par les essais suivants.

L'élément de calibrage est vissé dans un socleen appliquant, pendant 1 in, un couple de tofsion
de 1|Nm. Il est ensuite retiré a I'aide d'une\clé a main appropriée. De plus, une force axiale de
10 N| est appliquée dans les deux sensentre la partie métallique et la partie céramique de
I'éléfnent de calibrage. L'essai est effectué sur I'élément de calibrage en I'état de livra|son.
Dang le cas d'éléments de calibrage avec des piéces cimentées ou assemblées par collage,
I'esspi est répété aprés immersjon-des échantillons dans de I'eau a 20 °C + 5 °C pendant 24 h,
puis|de nouveau aprés chauffage pendant 1 h a une température de 200 °C = 5 °C.

Apréls ces essais, les échantillons ne doivent pas présenter de modifications nuisibles 3| leur
usade ultérieur; en_particulier, la partie filetée ne doit pas étre endommagée et les pdrties
céramiques doivent.rester solidement fixées l'une a I'autre et ne doivent pas se dégager ¢e la
partie métalliques

8.11]1.1.2 Elément de calibrage de tailles D01, D02, D03, DIV et bagues de calibrdge a
insérer de force de type D

Au nToyemnm d'unmmesurage de ta force, verifier sita pince etastiqgue peutmaimtemir t&tement de
calibrage avec une force déterminée = 2 N.

8.11.1.2 Résistance mécanique du porte-fusible

Une force de 2,5 N (porte-fusibles D01 et D02) et de 5 N (dans tous les autres cas) est
appliquée graduellement a la vitre du regard, a partir de l'intérieur, au moyen d'une tige d'acier
de 6 mm de diameétre. La vitre du regard ne doit pas avoir été brisée ni déplacée pendant I'essai.

Un mandrin d'essai dont le diameéetre correspond au diamétre maximal de I'élément de
remplacement d3 ou d, selon la Figure 110 ou la Figure 111 est inséré cing fois dans le
porte-fusible. Aprés cet essai, I'élément conventionnel d'essai représenté sur la Figure 126 doit
étre retenu dans le porte-fusible lorsque celui-ci est tenu a I'envers.
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8.11.1.3 Résistance mécanique de I'élément de remplacement

L'élément de remplacement doit avoir une résistance mécanique appropriée et ses contacts
doivent étre solidement fixés. Leur conformité doit étre vérifiée par I'essai suivant.

L'élément de remplacement est placé dans le porte-fusible approprié conforme a la Figure 112,
la Figure 113 ou la Figure 114, qui est vissé dans un socle conforme a la Figure 118, la
Figure 119 ou la Figure 120, un élément de calibrage conforme a la Figure 121, la Figure 122
ou la Figure 123 étant en place. Le diamétre d, de I'élément de calibrage est égal a la valeur

minimale spécifiée pour le courant assigné correspondant.

Le porte-fusible est ensuite retiré. Cette opération est effectuée cinq fois. Aprés_ceb epsai,
I'élément de remplacement ne doit pas présenter de détérioration au sens du présent.document.
Il ne|doit pas possible d'enlever les capsules des éléments de remplacement a da/main.

Le cp/Euple de torsion appliqué au porte-fusible correspond a celui spécifié dans le Tableau|115.

8.11|1.4 Résistance mécanique du fusible

Le pprte-fusible équipé d'un élément de remplacement conforme aux normes est vissé daps le
socle équipé de I'élément de calibrage en appliquant le couple deltorsion indiqué dans le
Tablgau 115, puis retiré. Cette opération est répétée cing fois. Dans le cas de socles [pour
monfage sur jeu de barres, les jeux de barres dont les dimensions spécifiées par le fabr|cant
sont|les plus faibles doivent étre utilisés. Apres cet essaijyles échantillons ne doivenf pas
présenter de modifications nuisibles a leur usage ultérieur,

Les g¢ssais spécifiés en 8.11.1.3 et 8.11.1.4 peuvent-étre effectués en méme temps.

Tableau 115 — Couple de torsion pour'Vessai de la résistance mécanique

Taille Couple de torsion
Nm
D01 1,5
D02 1,5
D03 2,5
DI 4,0
DIl 6,5
DIV 10,0

Résistance-mécanique du filetage ou du taraudage:

Les pis¢destinées a étre manceuvrées lors de l'installation du fusible, y compris les vis| des
bornes—ettesvisdefixationdes uuuvcldcc, mats—a :'CAucptiun des—visdefixattormdu—socte sur

la surface de fixation, sont soumises a l'essai suivant.

Les vis sont serrées et desserrées au moyen d'une clé ou d'un tournevis en appliquant le couple
de torsion indiqué dans le Tableau 116, cing fois dans le cas d'un filetage ou taraudage
métallique et dix fois dans le cas d'un filetage ou taraudage non métallique.

Pour l'essai des vis des bornes, un conducteur de la plus grande section spécifiée par le
fabricant ou indiquée dans I'lEC 60269-1 doit étre placé dans la borne. Le conducteur doit étre
déplacé aprés chaque opération de fagcon a présenter une nouvelle surface a la vis de la borne.
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Tableau 116 — Résistance mécanique du filetage ou du taraudage

Diameétre nominal de la Couple de torsion
partie filetée ou
taraudée
mm Nm
<2,6 0,4

>2,6<3,0 0,5

>3,0<35 0,8

>3,5<4,0 1,2

>4,0<5,0 2,0

>5,0<6,0 2,5

>6,0<8,0 5,5

>8,0<10,0 7,5
Pendant l'essai, il ne doit se produire aucune modification qui .compromette I'utilisgtion
ultérjeure de la connexion vissée.
8.11|2.4 Résistance au stockage a température élevée
8.11|2.4.1 Disposition d'essai
Pour I'essai des parties isolantes autres que celles en ceéramique qui servent de support 4 des
parties qui transportent le courant, trois porte-fusibles et trois socles doivent étre placés
pendant 168 h dans une enceinte chauffante a uné‘température de 180 °C + 5 °C.
Les |couvercles doivent étre placés pendant 168 h dans une enceinte chauffante |a la
tempgérature suivante: 100 °C £ 5 °C.
Pour satisfaire aux exigences relatives aux parties cimentées, matériaux de remplissage et
couleurs d'identification, un fusible ‘complet doit étre exposé pendant 1 h a une températuife de
150 fC £ 5 °C.
8.11(2.4.2 Méthode d'essai
Apréls refroidissement-d température ambiante, les échantillons doivent étre soumis aux egsais
suivants.
Un porte-fusible et un socle doivent étre soumis aux conditions d'humidité atmosphérique
décrftes en8.2.2.3.2 de I'lEC 60269-1:2024. Immédiatement aprés ce traitement, les propr|étés
isolantes doivent étre vérifiées a une tension d'essai de 2,0 kV conformément aux 8.2.1, 8.2.2.1

et 8..2:3.1 de I'lEC 60269-1:2024, a I'exception du Tableau 15.

Les deux autres porte-fusibles et socles doivent étre soumis a I'essai suivant.

Les porte-fusibles équipés d'éléments de remplacement conformes aux normes sont vissés
dans les socles équipés d'éléments de calibrage en appliquant le couple de torsion indiqué
dans le Tableau 111, puis retirés. Cette opération est répétée cinq fois.

8.11.2.4.3 Recevabilité des résultats d'essai

Apres cet essai, les échantillons d'essai ne doivent pas présenter de modifications nuisibles a
leur usage ultérieur. La résistance mécanique, notamment celle des parties cimentées, doit étre
maintenue.
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Le matériau de remplissage ne doit pas avoir bougé au point de rendre accessibles les parties

actives. Aprés cet essai, les couleurs d'identification ne doivent pas avoir varié de maniéere
sensible.

8.11.2.6 Dimensions et non-interchangeabilité
La conformité au 8.1.4 de I'lEC 60269-1:2024 et au 7.1.8 du présent document doit étre vérifiée

en mesurant les dimensions des éléments de remplacement et en les comparant aux
dimensions correspondantes dans les autres parties du fusible.
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Figure 101 — Zones temps-courant pour éléments de remplacement "gG"
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Figure 102 — Zones temps-courant pour éléments de remplacement "gG"
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1‘_* u < N ! IN—Note 4
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TN Nole 4 3 i
- ! = i
i
i \:\\Mﬁole 3 : "iﬂote3
- | i
- | i Note 1
2 ! ?/ o 1 | ete
; Wl
4, ;|
DOt .. D03 DIL, DI
IEC IEC
Dimensions en millimgtres
B345.2 Taille d, _Ug dz_oyg 1£0,5
i T2
@_'_% - ote 1 D01 10,5 6 36
\ } D02 15 10 36
[N ——Not
1 ote D03 22 18 43
: N
N i
\ i \\¥Nm 4
i
) i
wf ! . +0,2 0
§ : . % Taille d, 04 d; 15
i
i Hote 3 DIl 14 22,5
I
i _—Hote 1 DIl 20 28
-~ !
3 i
5 V4
’ i NOTE 1 Piece de contact CuZn, argentée.
T
D102 NOTE 2 Cu56Ni44 ou matériau équivalent de valeurs|
de résistance spécifique et de coefficient de
) température similaires.
1y
EC NOTE 3 Sable quartzeux.
NOTE 4 Corps en céramique.

Figure 104 — Eléments de remplacement conventionnels d'essai selon les 8.3 et 8.9.1.1
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Dimensions en millimétres
Dimension a: voir la Figure 106

80

i

i

&

|
L

40

60

Barre métallique.

“Note 2

Distance pour le réglage de la force de contact.

Matériau isolant.

Piéces de contact argentées.

Ressort d'acier.

Figure 105 — Socles conventionnels d'essai pour éléments de remplacement

IEC

Taille Dimensions Force de contact
a? Di
mm mm N
D01 35 +2 11,5 40 £ 10 %
D02 35+2 16,0 80+10 %
D03 42 +2 23,0 120 £ 10 %
Bt 292 1475 200+10-%
DIl 49 +2 20,5 32010 %
DIV - 550 £ 10 %
56 %
2  Voir la Figure 105.
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Dimensions en millimétres

Pieces de contact argentées (voir la Note 4 de la Figure 105)

I
X
|
| I

61

32

N 233

4

18

NOTE 6 26

IEC

Tailles D01 a D03 et DII, DIl Taille DIV

NOTE 6 Plaque de centrage en matériau isolant.

Figure 106 — Socles conventionngels d'essai pour éléments de remplacement
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G |, Force selon le Tableau 114

0
—-‘—-l ] /Note (<]
. 77 _~Note 5 . T
ote
ol 4%{ /Note 1
E N
" /Note 2
\7// %
7227 |||
\Note 3
L L

IEC

NOTH 1 Isolement entre la capsule et le capot vissé, sauf sur la face.
NOTH 2 Elément de remplacement conventionnel d'essai.

NOTH 3 Socle.

NOTH 4 Direction de la force appliquée.

NOTH 5 Porte-fusible.

NOTH 6 Piston.

NOTH 7 Surface de-montage.

Figure 107 — Disposition d'essai pour socles selon le 8.9.1.2
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i

|
|
|
i Clé dynamométrique
]
|
|
|

Tige carrée

i Dispositif d'adaptation
pour le porte-fusible

IEC

Figure 108 — Exemple de clé dynamométrique selon le 8.9.2



https://iecnorm.com/api/?name=2bd72cd9ec80b184656b09b588479835

- 162 — IEC 60269-3:2024 © |IEC 2024

QN
AL

AA AN VALY

i %
|

IEC

Figure 109 — Points de mesure selon les 8.3.3, 8.31 et 8.10.2 du systéme de fusibles A
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Dimensions en millimétres

d3
b d; nole1
g |[Cg55max 104
el 1
) | ; |
> - Iz =
G50% Vo2 U777
! 3 | |
| = : ‘
Note § i : }
| o i ‘
i - } ‘
v T
. !
e | C
q|Z %/ | < / Avec bourrelet ! g
G227 3 | 22277 Note 4 Avec bourrelet D -
| ;’ Note 4
d‘ - 14 5:':03
d
Note 2 IEC
I, d, d, d, d, dy 1, It
(note 2) (mini) (maxi) (note 4) (note 4) (maxi)
0,3
A mm mm mm mm mm mm mm mm
D@1 2 7,3
4 7,3
6 7,3 0
9.8 1 o, 6 - - 36
10 8,5 '
13 8,5
16 9,7
D}2 20 10,9 16,7 (maxi)
25 12,1 16,7 (maxi)
32 13,3 16,7 (maxi)
35 138 13.8 153 -88 10 16,7 (maxi) 18,5 36
40 13:3 ’ 16,7 (maxi)
50 0
(noted4) 14.5 16.7 -13
63 15,9 16,7 (maxi)
D@3 80 0
22 25,6
(note 4) 206 | 225 ° 18 23 22,5 43 1l6
100 25 25,6 (maxi)

NOTE 1 Diamétre de l'indicateur de fusion.

NOTE 2 La valeur maximale de d, ne doit pas étre dépassée sur la longueur de 13,5 mm.

NOTE 4 Choix du fabricant, obligatoire pour 50 A et 80 A. Le bourrelet est nécessaire pour ces valeurs afin
d'assurer une insertion correcte. Le bourrelet peut étre utilisé pour d'autres courants assignés dans les tailles D02

et DO3.

NOTE 5 Les parties hachurées représentent les zones de contact.

Corps de I'élément de remplacement en céramique.

NOTE 6 Les dessins ne sont pas destinés a imposer la conception, sauf en ce qui concerne les dimensions

indiquées.

Figure 110 — Elément de remplacement, type D. Tailles D01-D03
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Dimensions en millimétres
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Les dessins ne sont pas destinés a imposer la conception, sauf en ce qui concerne les dimensions indiquées.

Les parties hachurées représentent les zones de contact.

Corps de I'élément de remplacement en céramique.
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I, d, d, d, d, dg 1
(note 2) (maxi) 9 0,3
A mm mm mm mm mm mm
2
4 6
6 11 min
10
+0,2 0
DIl 13 8 04 14,2 225 45 - -
16 10
20 12 13 min
25 14
32 16 +0,2 : 0 - -
‘04 20,2 15 min 28
35 16 +0,2 : 0 N -
04 20,2 15 min 28
Djil 40 16 £0,2 18,2 15 min 28 2 - -
50 18 +0,2 . 0 - -
‘04 20,2 15 min 28\
63 20 40,2 : 0 - -
04 20,2 15 min 28
80 (6)
DjV +0,2 - g 0 38,5 6
100 32 g 34,5
I, Couleur de I'indicateur
de fusion
A
2 Rose
4 Brun
6 Vert
10 Rouge
13 Noir
16 Gris
20 Bleu
25 Jaune
32 Violet
35 Noir
40 Vert
50 Blanc
63 Cuivre
80 Argent
100 Rouge

NOTE 1 Diamétre de l'indicateur de fusion.

NOTE 2 La valeur maximale de d, ne doit pas étre dépassée sur la longueur de 10 mm pour les éléments de
remplacement DIl et DIIl mesurée a partir de la face inférieure de contact.

NOTE 3 Forme facultative.
NOTE 4 Enveloppe métallique facultative.

NOTE 5 La broche de calibrage n'est pas exigée pour les éléments de remplacement qui ont un courant assigné
de 80 A.

L'utilisation de ces couleurs est également obligatoire pour les tailles D01-D03.

Figure 111 — Elément de remplacement, type D. Tailles DII-DIV
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Dimensions en millimétres

HiK]
potsno? B4 max. |
| @38 min,
@265 max Nofe &=~ Hote 5
|Q 38 min. AL
@1, Kole 5 i -
Neie b / ',‘ : \ ';"é ;‘
| I ' ooy =5
/ . | é !_ g | ‘.\ ' E -
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i 1 ot N
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- i 5 1 =
=} = = [ o~
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; i 3 ' :
i | [ Hote 2
s Note 2 @226 min, q |
d —Hote 1 )
L _:_—_t': | 2. miln,
) i Weies A 'et) 3
T -—
. @ 23S max. N3x2
hole 4
L. O @31 min. -
38 max.
IEC

Les dessins ne sont pas destinés a imposer la conceptionixsauf en ce qui concerne les dimensions indiquées.

brties isolantes sont en céramique ou d'un autrematériau suffisamment résistant a la chaleur.

Les p
I, d, d, dg s (note 1))
(mini) (maxi) (mini)
A mm mm mm mm
D01 16 E14 18 11,1 0,27
D02 63 E18 22 15,4 0,37

NOTH 1 Valeur moyenne;

NOTH 2 Clip de maintien; d'autres moyens de maintien sont admis.

NOTH 3 Tolérance sur le premier pas du filetage 7% 25 -

NOTH 4 \Filetage selon I'lSO 965-1, classe 8g.

NOTE 5 Le trou pour I'appareil de contrdle de la tension est facultatif.
NOTE 6 Matériau: verre ou tout autre matériau transparent approprié.

Figure 112 — Porte-fusible, type D. Tailles D01-D03
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Les dpssins ne sont pas destinés a imposer la conception, sauif en ce qui concerne les dimensions indiquées.

DULIDILI
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@38 min,
Note 3
Note 4
ote @,
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Dimensions en millimétres

IEC

Les pprties isolantes sont en céramique ou d'un autre matériau suffisamment résistant a la chaleur.

I, d dy d, d, dg s (no_t(_ 1)
(mini) (maxi) (maxi) (mini) (minfi)
A mm mm mm mm mm mm
DII 25 E27 34 38 22,6 0,21
DI 63 E33 40 43 48 28,1 0,31
NOTH 1 Valeur moyenne’
NOTH 2 Clip de maintien; d'autres moyens de maintien sont admis.
NOTH 3 Le troupour I'appareil de controle de la tension est facultatif.
NOTH 4 Matériau: verre ou tout autre matériau transparent approprié.

Figure 113 — Porte-fusible, type D. Tailles DII-DIII
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