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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-307: Generic specification — Basic optical cable test procedures —
Cable element test methods — Tube kinking, method G7

FOREWORD

1) Thg 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
cojoperation 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 Specificationis;Fechnical Rg¢ports,
Puplicly Available Specifications (PAS) and Guides (hereafter referred to as “IEChPublication(s)”).| Their
prgparation is entrusted to technical committees; any IEC National Committee interestedrin the subject deglt with
mdy participate in this preparatory work. International, governmental and non-governmental organizations ljaising
with the IEC also participate in this preparation. IEC collaborates closely with thé \International Organizatjon for
Standardization (ISO) in accordance with conditions determined by agreement-between the two organizatjons.

2) Thg 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 Lommittee has representation from all
interested IEC National Committees.

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

4) In |order to promote international uniformity, IEC Natiohal' Committees undertake to apply IEC Publigations
trahsparently to the maximum extent possible in their national and regional publications. Any divergence bgtween
any IEC Publication and the corresponding national eriiegional publication shall be clearly indicated in the|latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
asgessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Alljusers 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 expeits and
members of its technical committées’and IEC National Committees for any personal injury, property dampge or
othler damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee$) and
expenses arising out of the. publication, use of, or reliance upon, this IEC Publication or any oth¢r |IEC
Puplications.

8) Attention is drawn to_the )Normative references cited in this publication. Use of the referenced publicat|ons is
indispensable for thecarrect application of this publication.

9) IEC draws attention® to the possibility that the implementation of this document may involve the use|of (a)
pafent(s). IEC4akes no position concerning the evidence, validity or applicability of any claimed patent rights in
redpect theréof) As of the date of publication of this document, IEC had not received notice of (a) patent(s)|which
may be reguired to implement this document. However, implementers are cautioned that this may not regresent
thg latest jnformation, which may be obtained from the patent database available at https://patents.iec.gh. IEC
shallhot be held responsible for identifying any or all such patent rights.

IEC 60794-1-307 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Fibre optics. It is an International Standard.

This first edition partially cancels and replaces the second edition of IEC 60794-1-23 published
in 2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC 60794-1-23:2019:

a) renumbering of the existing test method G7 as G7A;

b) addition of test parameter L and calculated loop diameter D in Table 1 for method G7A;

c) addition of a new test procedure for tubes routed within installation devices and numbering
it as G7B.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86A/2537/FDIS 86A/2548/RVD

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develoged in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;»avajlable
at wyw.iec.ch/members_experts/refdocs. The main document types developed. by IEC are
descliibed in greater detail at www.iec.ch/publications.

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

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

-

dconfirmed,
e wjthdrawn, or

e rdvised.
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INTRODUCTION

This document contains method G7 of IEC 60794-1-23:2019, which will be withdrawn. The
system for optical fibre test methods has been restructured and renumbered.

The optical cable element test methods contained in IEC 60794-1-23:2019 will now be
individually numbered in the IEC 60794-1-3xx series. Each test method is now considered to
be an individual document rather than part of a multi-test method compendium. Full cross-
reference details are given in IEC 60794-1-2.
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OPTICAL FIBRE CABLES -

2025

Part 1-307: Generic specification — Basic optical cable test procedures —

Cable element test methods — Tube kinking, method G7

1 Scope

This part of IEC 60794 describes test procedures used in establishing uniform requirements of
tubeq for the mechanical property kinking.

This document applies to optical fibre cables for use with telecommunication~equipmenft and
deviges employing similar techniques, and to cables having a combination of both optical fibres
and ¢glectrical conductors.

Throyghout the document, the wording "optical cable" can also include optical fibre pnits,
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indated references, the latest edition of<the referenced document (including
dments) applies.

0794-1-2, Optical fibre cables — Part\1-2: Generic specification — Basic optical cabl
dures — General guidance

erms and definitions
rms and definitions are tisted in this document.

and IEC maintain’ terminology databases for use in standardization at the foll
sses:

C Electropedia: available at https://www.electropedia.org/
O Oudtline browsing platform: available at https://www.iso.org/obp

ntent
plies.
any

b test

bwing

4 (

[ | .

IEC 60794-1-2 is the reference guide to test methods of all types. It shall be considered for
general requirements and definitions.

5 Method G7: Tube kinking

5.1

Object

The purpose of this test is to determine the ability of tubes containing optical fibres to withstand
mechanical stresses encountered during cable installation and splicing. The test is carried out
on tubes taken from an optical cable. The goal is to determine if the tube shows no kink when
coiled in a storage area.
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5.2 Method G7A
5.21 Sample

Tube containing fibres, with a length of at least L, + 50 mm, shall be taken from an optical fibre
cable.

Five samples shall be tested, unless otherwise specified.

5.2.2 Apparatus

The dpparatus consists of a testing device as shown In Figure 1.

Transparent cover — |

Fixed guideway
Movable clamp

_|_'

Position 2 Position 1

\I

A
Y
A
y

> Fixed clamp
IEC

Key
L, length of tube under test

d
a

stance between the tube clamping point of the movable clamp and the tube clamping point of the fixed|clamp
he start of the test

—

L mgving distance (the length of which determines the reduction of the ellipse dimension)

The m|nimum diameter of the)loop is not fixed by a curvature in the test equipment, but only controlled by thg fixed
length|L, of the specimefn and the moving length L.

Whilst|the loop teridsto form an ellipse rather than a perfect circle during the test, it is possible to simpljfy the
underdtanding of the test parameters considerably by assuming that a circle is formed. Based on this assumption,
the caple element1oop diameter D (mm) can be calculated.

The m|nichum’allowed loop diameter can be calculated by

D= (L1—L2—L)/7T (1)

The fixed guideway ensures a defined position of the sample. A transparent cover allows the sample to be kept in
the same plane and observed whilst being tested. The distance between the two covers shall be typically three times
the tube diameter. Too great a distance will allow the tube to move sideways during the test and does not ensure
that the test is severe enough.

Figure 1 — Tube kinking test set-up method G7A

The recommended parameters for tube kinking are shown in Table 1.
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Table 1 - Recommended parameters for the tube kinking test

2025

Nominal tube diameter L, L, L D
mm mm mm mm mm
<3,1 350 100 60 60
3,1<D<6,1 650 200 70 120
6,1 <D <10,1 1050 300 120 200
Parameter "D" is not required to perform the kink test but is the calculated and rounded loop diameter by using
Formula (1).
5.2.3 Procedure
The test shall be carried out at standard atmospheric conditions.
The sample shall be marked with a length L, and mounted in the test device as shown in
Figure 1, with the movable and fixed clamps separated by a distance45.
The moveable clamp shall be moved between positions 1 and 2 over a distance L and retbirned
to popition 1 at a speed approximately 10 mm/s. This movenient is one cycle. During thg last
cycle} the sample shall remain in position 2 for 60 s.
The values of test parameters L, L4, L, and the number.of cycles (five, unless stated othenwise)
should simulate the service deployment conditions. They shall be agreed between cusfomer
and qupplier.
NOTE|1 As a mechanical test, a typical minimum valuge for the tube loop diameter is 60 mm, since this aligfs with
the mihimum specified bend diameter for most classes of fibre and also represents a minimum practical value of
coiled [tube loops within a joint or other connectivity plant.
NOTE|2 Using D = 60 mm, then L can be, ¢alculated (for tubes < 3,1 mm) from Formula (1), which also yields the
value pf 60 mm. Since the loop does form ‘an ellipse, which makes the effective loop diameter in one plangd much
more gevere, it is possible that 60 mm~is taken as the maximum length specified for the moving length, L.|Lower
values| can be specified.
NOTE|3 If this test is used togsimulate installation of a tube within a joint, then the value for D can be replaped by
the avhilable width within a joint.
5.24 Requirements
During the testi«no kinking of the sample shall be visible.
5.2.5 Details to be specified
The detaitspeeificationshatHnretude-thefellowing:

a) number of samples to be tested (five, unless otherwise specified in the relevant
specification);

b) lengths L, L,, L, (use L, L, and L, according to Table 1, unless otherwise specified in the
relevant specification);

c) number of cycles for movement L for each sample (if different from five)

5.2.6

Details to be reported

The test report shall include all the details specified in 5.2.5 and additionally the following:

a) pass or fail.
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5.3 Method G7B
5.3.1 Object

The purpose of this test is to evaluate the ability of tubes containing optical fibres to withstand
mechanical stresses encountered during routing within enclosures, splice trays and splice
organizers as well as cable installation according to a predetermined bend radius. The test is
carried out on tubes taken from an optical cable.

5.3.2 Sample

Tubes cantaining fibres with a length of 1 m with a tolerance of +10 % shall be taken fram an
optical fibre cable.

The test shall be performed on 5 samples or on the number of samples specified in the relgvant
specification.

5.3.3 Apparatus

The gpparatus consists of a testing device as shown in Figure 2.
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paratus is designed so the channel or vertical guides shall be spaced to the larger of 2 times the sp
tube minimum radius or 20 times the tube OD.
nimum diameter of the Joop is controlled by the fixed length L, of the sample and W, the width of the ch

ed guideway ensures a defined position of the sample. A transparent cover allows the sample to be
ne plane and ebserved whilst being tested. The distance between the two covers shall be typically threg
e diameterToo great a distance will allow the tube to move sideways during the test and does not
E test is s€vere enough.

Figure 2 — Tube kinking test set-up method G7B

2025

pcified

annel.

ept in
times
bnsure

5.3.4

Procedure

The test shall be carried out at standard atmospheric conditions, as defined in IEC 60794-1-2.

With one end of the buffer tube fixed at A,, feed the tube into the apparatus at A, forming an

inverted "U" as depicted in Figure 3, until the inverted "U" reaches the far end of the apparatus.
Slowly push more tube into the slot while at the same time withdrawing the tube from the
opposite end at A,. Observe the condition of the tube as it is moving through the radius section

for the appearance of a kink in the tube. Continue this process until the full 1 m of tube length
has passed into and through the apparatus.
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Figure 3 — Schematic representation of tube movement
during tube kinking test set-up method G7B

Requirements
g the test, no kinking of the sample shall be visible. Akink in one tube indicates a f

b test sample. Effects of failure should be agreed upon between manufacture
mer.

Details to be specified
etail specification shall include the following:

imber of samples tested (each buffektube in the cable shall be tested, unless othe]
ecified);

ngth of sample;

st temperature (if other than‘standard atmospheric conditions);

Details to be reported

st reportsshall include all the details specified in 5.3.6 and additionally the following:

IEC

Ailure
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rwise
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Cette édition inclut les modifications techniques majeures suivantes par rappo
I'IEC 60794-1-23:2019:

renumérotation de la méthode d’essai existante G7 en G7A;

ajout du paramétre d’essai L et du diamétre de la boucle calculé D dans le Tableau 1 pour
la méthode G7A;

ajout d’une nouvelle procédure d’essai pour les tubes acheminés dans les dispositifs
d’installation et numérotation en G7B.
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INTRODUCTION

Le présent document contient la méthode G7 de I'l|EC 60794-1-23:2019, qui est destinée a étre
supprimée. Les méthodes d’essai des fibres optiques ont une nouvelle structure et un nouveau
systéme de numérotation.

Les méthodes d'essai des éléments de cables optiques données dans I'lEC 60794-1-23:2019
font désormais I'objet d’'une numérotation distincte dans la série IEC 60794-1-3xx. Chaque
meéthode d’essai est désormais considérée comme un document distinct, et non plus comme
une partie d’un recueil regroupant plusieurs méthodes d’essai. Le détail de 'ensemble des
références croisées est donné dans 'lEC 60794-1-2.
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CABLES A FIBRES OPTIQUES -
Partie 1-307: Spécification générique — Procédures fondamentales d'essai

des cables optiques — Méthodes d'essai des éléments de cable —
Pliure du tube, méthode G7

1 Domaine d’application

La présente partie de I'lEC 60794 décrit les procédures d’essai utilisées afin d'établif des
exiggnces uniformes relatives a la caractéristique mécanique suivante des tubes: plitre.

Le présent document s’applique aux cables a fibres optiques destinés a étre ntilisés dans les
équigements de télécommunication et les dispositifs qui utilisent des techniques analofues,
ainsi|qu'aux cables constitués de fibres optiques d'une part et de cenducteurs électriques
d'autfe part.

Dans| tout le document, I'expression "cable optique" peut également inclure des assembjages
de fiQres optiques, des assemblages de fibres pour microconduits, etc.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de Idur contenu, des exigences du présent document. Pour les références datées, peule
I’édition citée s’applique. Pour les références non datées, la derniéere édition du document de
référ¢nce s’applique (y compris les éventugls amendements).

IEC §0794-1-2, Cébles a fibres optiques — Partie 1-2: Spécification générique — Procéflures
fondgmentales d’essais des cables‘optiques — Recommandations générales

3 Termes et définitions
Aucup terme n'est défini dans le présent document.

L’'ISQ et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en ngrmalisation, consultables aux adresses suivantes :

o |HC Electropedia : disponible a I'adresse https://www.electropedia.org/

¢ 180Online browsing platform- disponible a I'adresse https+//www iso arg/obp

4 Exigences générales

L'IEC 60794-1-2 constitue le guide de référence pour les méthodes d’essai de I'’ensemble des
types. Elle doit étre prise en compte pour les exigences générales et les définitions.
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5 Méthode G7: Pliure du tube

5.1 Objet

L’'objectif de cet essai est de déterminer I'aptitude des tubes contenant des fibres optiques a
résister aux contraintes mécaniques rencontrées lors de l'installation et de I'épissurage du
cable. L’essai est réalisé sur des tubes prélevés d’un cable optique. L’objectif est de déterminer
si le tube ne présente aucune pliure lorsqu’il est enroulé dans une zone de stockage.

5.2 Méthode G7A

5.2.1[ _Echantillon

Le tupe contenant des fibres, d’'une longueur d’au moins L, + 50 mm, doit étre prélevé sur un
cablg a fibres optiques.

Sauf [spécification contraire, cing échantillons doivent étre soumis a essai.

5.2.2 Appareillage

L'apgareillage est constitué d’un dispositif d’essai tel que représenté a la Figure 1.
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Couvercle transparent — |
Guide fixe
Pince mobile
1 ‘ —1
Position 2 Position 1
L L
- > 2 > Pince fixe
IEC
Légende
L, lorjgueur du tube soumis a essai
L, disftance entre le point de blocage du tube dans la pince mobile et le point de,blocage du tube dans la pinfe fixe
au|début de I'essai

L distance de déplacement (dont la longueur détermine la réduction de-la. dimension de I'ellipse)
Le digmetre minimal de la boucle n'est pas fixé par une courbure‘dans I'équipement d’essai, mais uniqyement
commandé par la longueur fixe L, du spécimen et la longueur dg"déplacement L.
Bien que la boucle ait tendance a former une ellipse plutétgu’un cercle parfait pendant I'essai, il est possible de
simplifier considérablement la compréhension des paramétres d’essai en prenant pour hypothése qu’un cergle est
formé.|Sur la base de cette hypothése, le diamétre D (mm) de la boucle de I'élément de cable peut étre calcylé.
Le diapnétre minimal autorisé de la boucle peut étreicalculé par

D= (L1—L2—L)/7T (1)
Le guifle fixe assure une position définie de I'’échantillon. Un couvercle transparent permet de maintenir I’échgntillon
dans I¢ méme plan et de I'observer lors de I'essai. En régle générale, la distance entre les deux couvercles d¢it étre
égale & trois fois le diameétre du tube. Une distance trop grande permet au tube de se déplacer latéralement pgndant
I’essail et ne garantit pas\gue I'essai soit suffisamment sévére.

Figure 1 — Méthode d’installation d’essai de pliure du tube G7A

Les garamétres recommandés pour la pliure du tube sont représentés dans le Tableau 1,

Tableau T — Parametres recommandes pour I'essai de pliure du tube

Diameétre nominal du L, L, L D
tube

mm mm mm mm mm

<3,1 350 100 60 60

3,1<D<6,1 650 200 70 120

6,1<D<10,1 1050 300 120 200

Le parameétre "D" n’est pas exigé pour réaliser I'essai de pliure, mais il s’agit du diametre de boucle calculé et
arrondi en utilisant la formule (1).
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