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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
OPTICAL FIBRE CABLES – 

 
Part 1-21: Generic specification –  

Basic optical cable test procedures –  
Mechanical test methods 

 
FOREWORD 

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

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

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

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

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

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

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

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

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 
International Standard IEC 60794-1-21 has been prepared by subcommittee 86A: Fibres and cables, of IEC 
technical committee 86: Fibre optics.  

International Standard IEC 60794-1-21 has been prepared by subcommittee 86A: Fibres and 
cables, of IEC technical committee 86: Fibre optics.  

This first edition of IEC 60794-1-21 cancels and replaces the mechanical tests part of the 
second edition of IEC 60794-1-2, published in 2003. It constitutes a technical revision.  

It has been decided to split the second edition of IEC 60794-1-2 into six new documents: 

– IEC 60794-1-2, Optical fibre cables – Part 1-2: Generic specification – Basic optical cable 
test procedures 

– IEC 60794-1-20, Optical fibre cables – Part 1-20: Generic specification – Basic optical cable 
test procedures – General and definitions 

– IEC 60794-1-21, Optical fibre cables – Part 1-21: Generic specification – Basic optical cable 
test procedures – Mechanical tests methods 
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– IEC 60794-1-22, Optical fibre cables – Part 1-22: Generic specification – Basic optical cable 
test procedures – Environmental tests methods 

– IEC 60794-1-23, Optical fibre cables – Part 1-23: Generic specification – Basic optical cable 
test procedures – Cable elements tests methods 

– IEC 60794-1-24, Optical fibre cables – Part 1-24: Generic specification – Basic optical cable 
test procedures – Electrical tests methods 

This bilingual version (2019-03) corresponds to the monolingual English version, published in 
2015-03. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

86A/1638/FDIS 86A/1655/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

The French version of this standard has not been voted upon. 

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

This standard is intended to be used in conjunction with IEC 60794-1-1.  

A list of all parts in the IEC 60794 series, published under the general title Optical fibre cables, 
can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

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

Part 1-21: Generic specification –  
Basic optical cable test procedures –  

Mechanical test methods 
 
 
 

1 Scope and object 

This part of IEC 60794 applies to optical fibre cables for use with telecommunication equipment 
and devices employing similar techniques, and to cables having a combination of both optical 
fibres and electrical conductors. 

The object of this standard is to define test procedures to be used in establishing uniform 
requirements for mechanical requirement performance. 

Throughout this standard the wording “optical cable” may also include optical fibre units, 
microduct fibre units, etc. 

General requirements and definitions are given in IEC 60794-1-20 and a complete reference 
guide to test method of all types in the IEC 60794-1-2. 

2 Normative references 

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

IEC 60227-2, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V – Part 2: Test methods 

IEC 60793-1-22:2001, Optical fibres – Part 1-22: Measurement methods and test procedures – 
Length measurement 

IEC 60793-1-32:2010, Optical fibres – Part 1-32: Measurement methods and test procedures – 
Coating strippability 

IEC 60793-1-40, Optical fibres – Part 1-40: Measurement methods and test procedures – 
Attenuation 

IEC 60793-1-46:2001, Optical fibres – Part 1-46: Measurement methods and test procedures – 
Monitoring of changes in optical transmittance 

IEC 60794-1-1, Optical fibres – Part 1-1: Generic specification – General 

IEC 60794-1-2:2013, Optical fibre cables – Part 1-2: Generic specification – Cross reference 
table for optical cable test procedures 

IEC 60794-1-20:2014, Optical fibre cables – Part 1-20: Generic specification – Basic optical 
cable test procedures – General and definitions  
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IEC 60794-1-22:2012, Optical fibre cables – Part 1-22: Generic specification – Basic optical 
cable test procedures – Environmental test methods 

IEC TR 62691, Guide to the installation of optical fibre cables 

IEC 61300-2-44, Fibre optic interconnecting devices and passive components  – Basic test and 
measurement procedures – Part 2-44: Tests – Flexing of the strain relief of fibre optic devices 

3 Method E1: Tensile performance 

3.1 Object  

This test method applies to optical fibre cables which are tested at a particular tensile strength 
in order to examine the behaviour of the attenuation and/or the fibre elongation strain as a 
function of the load on a cable which may occur during installation and operation. This method 
is intended to be non-destructive.  

3.2 Sample length 

Length under tension ≥ 50 m unless otherwise defined in the relevant specification. For cables 
requiring specialized anchoring devices (e.g. OPGW, all-dielectric self-supporting (ADSS), 
heavy wire armored cables, etc.), the minimum length shall be 25 m. 

Short lengths in the tensile test will adversely affect the accuracy of the measurement. The 
lengths shown above are the recommended minimum lengths for this test. 

Total sample length is longer than the length under tension to allow for clamping and connection 
to test equipment. 

3.3 Apparatus  

The apparatus consists of 

a) an attenuation measuring apparatus for the determination of attenuation changes 
(see IEC 60793-1-40), and/or a fibre elongation strain measuring apparatus 
(see IEC 60793_1_22:2001, Method C: Fibre elongation); 

b) a tensile strength measuring apparatus which is able to accommodate the minimum length 
to be tested. Transfer devices may be used for testing longer samples under tension 
(see Figure 2). The diameters of sheaves in the transfer device shall be no smaller than the 
minimum bending diameter of the cable under test; typically 1 m diameter; 

c) a load cell with a maximum error of ±3 % of its maximum range;  
d) a clamping device to secure all cable components at the ends of the length under test: care 

should be taken that the specific method of capturing the cable components does not affect 
the results. A mandrel is frequently an appropriate device, with a diameter typically 1 m, but 
not less than the minimum bending diameter specified for the cable; 

e) if required, mechanical or electrical means for measuring the cable load or elongation, per 
the detail specification shall be provided. 

Examples of suitable apparatus are shown in Figure 1 and Figure 2.  

3.4 Procedure 

3.4.1 General requirements 
a) Unless otherwise specified, the conditions for testing shall be in accordance with the 

expanded test conditions as defined in IEC 60794-1-20. 
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AVANT-PROPOS 
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Procédures fondamentales d'essais des câbles optiques – Généralités et définitions 
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CÂBLES À FIBRES OPTIQUES – 
 

Partie 1-21: Spécification générique –  
Procédures fondamentales d'essais des câbles optiques –  

Méthodes d'essai mécanique 
 
 
 

1 Domaine d'application et objet 

La présente partie de l'IEC 60794 s'applique aux câbles à fibres optiques destinés à être utilisés 
avec des équipements de télécommunication et des dispositifs utilisant des techniques 
analogues, ainsi qu'aux câbles constitués de fibres optiques d'une part et de conducteurs 
électriques d'autre part. 

L'objet de la présente norme est de définir les procédures d'essai à utiliser en vue d'établir des 
exigences uniformes pour les performances d'exigence mécanique. 

Dans la présente norme, le terme "câble optique" peut également englober les unités de fibres 
optiques, les unités de fibres en microconduit, etc. 

Les exigences générales et les définitions sont données dans l'IEC 60794-1-20 et un guide de 
référence complet pour tous les types de méthode d'essai est contenu dans l'IEC 60794-1-2. 

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 
l'édition citée s'applique. Pour les références non datées, la dernière édition du document de 
référence s'applique (y compris les éventuels amendements). 

IEC 60227-2, Conducteurs et câbles isolés au polychlorure de vinyle, de tension nominale au 
plus égale à 450/750 V – Partie 2: Méthodes d'essai 

IEC 60793-1-22:2001, Fibres optiques – Partie 1-22: Méthodes de mesure et procédures 
d'essai – Mesure de la longueur 

IEC 60793-1-32:2010, Fibres optiques – Partie 1-32: Mesures de mesure et procédures 
d'essai – Dénudabilité du revêtement 

IEC 60793-1-40, Fibres optiques – Partie 1-40: Méthodes de mesure et procédures d'essai – 
Affaiblissement 

IEC 60793-1-46:2001, Fibres optiques – Partie 1-46: Méthodes de mesure et procédures 
d'essai – Contrôle des variations du facteur de transmission optique 

IEC 60794-1-1, Optical fibres – Part 1-1: Generic specification – General (disponible en anglais 
seulement) 

IEC 60794-1-2:2013, Optical fibre cables – Part 1-2: Generic specification – Cross reference 
table for optical cable test procedures (disponible en anglais seulement) 

IEC 60794-1-20:2014, Câbles à fibres optiques – Partie 1-20: Spécification générique – 
Procédures fondamentales d'essais des câbles optiques – Généralités et définitions  
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IEC 60794-1-22:2012, Optical fibre cables – Part 1-22: Generic specification – Basic optical 
cable test procedures – Environmental test methods (disponible en anglais seulement) 

IEC TR 62691, Guide to the installation of optical fibre cables (disponible en anglais seulement) 

IEC 61300-2-44, Dispositifs d'interconnexion et composants passifs à fibres optiques – 
Procédures fondamentales d'essais et de mesures – Partie 2-44: Essais – Flexion du serre-
câble des dispositifs à fibres optiques 

3 Méthode E1: Performances en traction 

3.1 Objet  

Cette méthode d'essai s'applique aux câbles à fibres optiques soumis à une force de traction 
particulière afin d'étudier le comportement de l'affaiblissement et/ou l'allongement de la fibre 
en fonction de la charge pouvant être appliquée sur un câble au cours de l'installation et du 
fonctionnement. Cette méthode est voulue comme non destructive.  

3.2 Longueur d'échantillon 

Longueur sous tension de ≥ 50 m sauf indication contraire dans la spécification applicable. Pour 
les câbles exigeant des dispositifs d'ancrage spéciaux (par exemple des câbles de garde à 
fibres optiques, des câbles autoportants entièrement diélectriques (ADSS), des câbles blindés 
à fil épais, etc.), la longueur minimale doit être 25 m. 

L'utilisation d'un câble trop court lors de l'essai de traction affecte défavorablement la précision 
de la mesure. Les longueurs données ci-dessus constituent les longueurs minimales 
recommandées pour cet essai. 

La longueur totale de l'échantillon est plus grande que la longueur sous tension afin de 
permettre la fixation et le branchement à l'équipement d'essai. 

3.3 Appareillage  

L'appareillage se compose des éléments suivants: 

a) appareil de mesure de l'affaiblissement visant à en déterminer les variations (voir 
l'IEC 60793-1-40) et/ou appareil de mesure de l'allongement de la fibre (voir I'IEC 60793-1-
22:2001, Méthode C: allongement de la fibre); 

b) appareil de mesure de la force de traction, pouvant recevoir la longueur minimale à l'essai. 
Des dispositifs de transfert peuvent être utilisés pour mettre à l'essai des échantillons plus 
longs (voir Figure 2). Les diamètres des poulies au sein du dispositif de transfert ne doivent 
pas être inférieurs au diamètre de courbure minimal du câble à l'essai; habituellement 1 m 
de diamètre; 

c) cellule dynamométrique avec un taux d'erreur maximal de ±3 % de sa plage maximale;  
d) dispositif de serrage pour fixer tous les composants du câble aux extrémités de la longueur 

à l'essai: il convient de s'assurer que la méthode utilisée pour capturer les composants 
n'affecte pas les résultats. Un mandrin constitue souvent un dispositif approprié, 
habituellement avec un diamètre de 1 m, mais qui n'est pas inférieur au diamètre de 
courbure minimal spécifié pour le câble; 

e) si exigé, les moyens mécaniques ou électriques de mesure de la charge ou de l'allongement 
du câble doivent être fournis conformément à la spécification particulière. 

Des exemples d'appareillages appropriés sont représentés à la Figure 1 et à la Figure 2.  




