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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-23: Generic specification —
Basic optical cable test procedures —
Cable element test methods

FOREVWURD
The] International Electrotechnical Commission (IEC) is a worldwide organization fo i prising
all |national electrotechnical committees (IEC National Committees). romote
intefnational co-operation on all questions concerning standardization in the ele€ctxical and sfiglds. To
this| end and in addition to other activities, IEC publishes International Standards S figations,
Technical Reports, Publicly Available Specifications (PAS) and Guigés\ (hereafter gds “IEC
Publication(s)”). Their preparation is entrusted to technical committees; aay IE io al brested

in fhe subject dealt with may participate in this preparatory works_International)) governméntal arld non-
governmental organizations liaising with the IEC also participate id_thisNpreparation. |IEG collaborates [closely
with the International Organization for Standardization (ISO) in_aceqrdansg -wi ondjtions determined by
agregement between the two organizations.
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Attq tions is
indi

Attgntion is«drawn_to the possibility that some of the elements of this IEC Publication may be the supject of
patent rightsIEC shal’'not be held responsible for identifying any or all such patent rights.

Internptional Standard IEC 60794-1-23 has been prepared by subcommittee 86A: Fibrgs and
cables, of IEC technical committee 86: Fibre optics.

This edition of IEC 60794-1-23 cancels and replaces the cable elements tests methods part of
the second edition of IEC 60794-1-2 published in 2003. It constitutes a technical revision.

The main change with respect to the previous edition is that 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 & 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

— |EC 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

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

FDIS Report on voting

OOA/T40 T/FUIS OOA/T40Y/RVD

Full information on the voting for the approval of this standard can hé ort on

voting|indicated in the above table.
This publication has been drafted in accordance with the ISO/IE

A list jof all the parts in the IEC 60794 series, published und | fibre
cableg, can be found on the IEC website.

The cpmmittee has decided that the contents of tRit igati i until
the stability date indicated on the IE ) : data
relatedl to the specific publication. At tf publication will be

* regonfirmed,

e withdrawn,

* re

* anmended.

A bilingual versi

IMPO tates
that rrect
undet ng a

colou
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OPTICAL FIBRE CABLES -
Part 1-23: Generic specification —
Basic optical cable test procedures —
Cable element test methods

1 Scope and object
This part of IEC 60794 applies to optical fibre cables for use wit cation
equipment and devices employing similar techniques, and to cables ion of
both gptical fibres and electrical conductors.
The opject of this part of IEC 60794 is to define test proced lishing
unifor;m requirements for the geometrical, material, mechanjca ies of
optical fibre cable elements.
Throughout the document the wording “optical cab de optical fibre [units,
microdluct fibre units, etc.
Genet rence
guide
2 Nprmative reference
The fgllowing document nt and
are infdispensable for i cferences, only the edition cited applies. For
undated references, the referenced document (including any
amengments) a.
IEC 6 res —
Attend
IEC 6 P
3 Method G
3.1 |Object

The purpose of this test is to characterize cable elements for splicing purposes by

determining the attenuation increase of an optical (fibre, ribbon, core tube, breakout unit
element when bent within a splice closure or similar device.

3.2 Sample

, etc.)

The length of the sample of optical element shall be sufficient to carry out the testing

specified.

3.3 Apparatus
The apparatus consists of:

a) a mandrel having a smooth surface with diameter as stated in the detail specification;
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b) an attenuation measuring apparatus (see IEC 60793-1-40).
3.4 Procedure

The element to be tested shall be loosely wound on the mandrel; the number of turns shall be
stated in the detail specification.

In order to measure the attenuation increase caused by bending, allowance should be made
for the intrinsic attenuation of the fibre.

3.5 Requirements

Any irjcrease in attenuation shall comply with the limits shown in the detai ification.

3.6 |Details to be specified
The degtail specification shall include the following:

a) ogptical test wavelength;
b) di
c) number of turns;

gmeter of the mandrel;

d) aplparatus and attenuation measuring techniq

e) temperature.

4 Method G2: Ribbon dimensions™and\g ual method

4.1 |[Object

The pprpose of this test isNo de i e, geometry of an optical fibre ribbon as defirjed by
the pgrameters of widt i i t, for the purpose of type testing to agsume
propef manufacturing ~Nhisest is not necessarily suitable for final pfoduct
inspegtion and, '

4.2

The n ected
sampl sted.
4.3

The apparatus-consisis of a microscope or profile projector with appropriate magnificatign.

4.4 Procedure

4.4.1 General

Either of the two following procedures may be used.

For the specified number of samples, all dimensions shall be measured as average as well as
maximum and minimum values.

4.4.2 Method 1

The sample is prepared by cutting it perpendicular to the axis of the ribbon and placing it in a
curable resin or in a tool which holds the ribbon. If necessary, the sample shall be ground and
polished to prepare a smooth perpendicular end face. The prepared sample is secured with its
end face perpendicular to the optical path and measured by means of a microscope or profile
projector.
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NOTE Care should be taken that the preparation of the sample does not change the structure of the fibre ribbon
and represents an undisturbed image of the fibre cladding and ribbon cross-section.

443 Method 2

Place the ribbon in a ribbon fibre holder and remove 20 mm to 25 mm of the fibre coating and
matrix material with the ribbon hot sheath stripping tool and wipe the stripped portion of the
fibres clean with an alcohol-moistened pad. Adjust the position of the ribbon in the ribbon fibre
holder and cleave the fibres at a distance of 250 um to 500 um from the stripped edge of the
ribbon. Cut and polish the other end of the ribbon, and illuminate it with a collimated light
source. Align and measure the cleaved end of the ribbon under microscope.

NOTE
and req

re oulda pe KeT e preparation ol the sampleé d0€eS no nange g ribbon

resents an undisturbed image of the fibre cladding and ribbon cross-section.

4.5 |Requirements

Unlesy otherwise specified in the detail specification, the width, nment

shall be in accordance with IEC 60794-3:2001, Table 1.

4.6 |Details to be specified
The detail specification shall include the following:

a) pdrmissible maximum and minimum values;
b) average values;
c) number of samples tested.

4.7 Definitions of ribbon dimensians
4.71 General

The fqllowing definitions y i ibbon-crgss-section as shown in Figure 1. Thelfigure

illustrates an exa§ ' fik ibbon, ere a is the diameter of a coloured fibre.
NOTE |In consideratiof gf th isi fi eometric attributes and the relatively larger precision of ribbon
geometry requirements; s’core/glass cladding fibres to use the edge of the cladding|for the

measurnements of 4.7¢
same s|de of all fibres\(e.g\ top S p or right side).

In this case, the measurements shall be madqg on the

4.7.2

The widt ~.\=. ht # of the ribbon are the dimensions of the minimum rectangulaf area
encloging thexibbon -section.

4.7.3 Basis line

The basistime s givemn im the cross-section of an opticat fibre ribbom as the straight line
crossing the fibre centres of the first fibre (fibre 1) and the last fibre (fibre n) of the fibre
ribbon.

4.7.4 Fibre alignment
4.7.41 Horizontal fibre separation

The horizontal separation of fibres is the distance of the orthogonal projection of two fibre
centres on the basis line in the fibre ribbon cross-section.

Two horizontal separation parameters can be distinguished:

a) centre-centre distance d between adjacent fibres;

b) centre-centre distance b between the extreme fibres;
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4.7.4.2 Planarity

The planarity p of the fibre ribbon structure is the sum of the maximum positive and absolute
values of the maximum negative vertical separation of the fibres.

The vertical separation of the fibres is the orthogonal distance from the fibre centre to the
basis line. The vertical separation is positive for fibres “above” the basis line and negative for
fibres “below” the basis line.

a

e A~k
(@) @) &

4 |
N

4
3

A

llystrating fibre ribbon geometry

5 Method G3;Ribb erture gauge

5.1

The p is te He functional performance of a ribbon. In order to gnsure
functipnal p ST imensions of edge bonded ribbons may be controlled and
verifig poses with an aperture gauge. The intent is to verify thjat the
end p i an be inserted into and would be reasonably aligned to the|guide
slots siCial stripping tools. This method is under consideration for encapsplated
ribbons.

5.2 |Sample

Unless otherwise specified in the detail specificalion, five representalive ribbon samples,
each with a minimum length of 50 mm, shall be taken from the ribbon to be tested.

5.3 Apparatus

An aperture gauge, as shown in Figure 2, having an aperture based on the dimensions shown
in [IEC 60794-3:2001, Table 1, may be used to assess the overall dimensions of a ribbon.

5.4 Procedure

The ribbon sample to be tested is held in the middle and a 10 mm end portion is inserted
through the aperture gauge.


https://iecnorm.com/api/?name=f15772fa22c7a531919194e23c2feeea

-10 - 60794-1-23 © IEC:2012(E)

5.5 Requirement

It must be possible for the 10 mm ribbon end portion to be freely inserted through the aperture

gauge without mechanical damage to the sample.

v N
O

5.6 Details to be specified
The detail specification shall include the following:

a) dimensions of the aperture gauge;

b) number of samples to be tested.

h+(2)5 um

=

0
\\ g/y/

500 um + 25 w<\ W o2 um -
Q& - Aperture gauge
6 Method G4: Ribbho ensions — Dial gauge (Test deleted)

ear (separability)

7.1 |Object

The plrpose of this test is to assure sufficient tear resistance for ribbons where the fibrgs are
not requitedto be separabte, or to assure sufficient separabitity of the fibres for ribbons where
the fibres are required to be separated. The intention of this test is to be able to tear by hand
without damage

7.2 Sample

For an n fibre ribbon, n/2 specimens, each with a minimum length of 100 mm, are taken from
lengths of approximately 1 m each from the fibre ribbon.

The fibres to be tested are separated with a knife or other suitable method on a suitable
length for clamping (see Figure 3) for x samples (x, typically 3 to 5, to be specified in the
detail specification). One fibre is separated from the other fibres in the ribbon. For x more
samples, two fibres are separated from the other fibres in the ribbon, etc. up to »n/2 fibres.
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7.3 Apparatus
The apparatus consists of:

a) a tensile strength measuring apparatus with suitable clamping devices;

b) a microscope with at least 100 x magnification.

7.4 Procedure

The specimen as shown is inserted into the strength measuring apparatus, as shown in
Figure 4, The fibres to be tested are torn at a speed of approximately 100 mm/min. The force

to tear the fibres on a length of 50 mm is continuously recorded.

In the
fibre(s

case where fibres are required to be separated, the primary cogz
) shall be visually inspected by means of a microscope.

he~sep

7.5 |Requirements

The p
or fiby
prima

Any ¢

distinguished from each other.

The minimum or maximum and mea
speciffjcation.

7.6 |Details to be specified

The dgtail specificatio

minimum an

<rr>an ear forcey in
maximum and wiedh te i

a)
b)
c)
d)

hrated

mage
oured

to be

detail

>100

Tear length

Figure 3 — Sample preparation
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) >

Figure 4 — Separability procedu

8 Method G6: Ribbon torsion

8.1 |Object

The pprpose of this test is to verify the ; ibbon
structlire. The test determines the capabili ithout
delamfination, whilst maintaining the fibre separabi 3

8.2 |[Sample

Unlesg otherwise specifi with a

minimum length of 120

8.3 |Apparatus

The te
clamp
length

hich is in Figure 5, consists of two vertically posifioned
twisted under a minimum tension of 1 N. The migfimum

8.4

The s y fixed in the apparatus and twisted in increments of 180° + 5° wjthin a
i nental
br, as

8.5 Requirements

The ribbon shall withstand the number of 180° turns until delamination occurs, as given in the
detail specification.

8.6 Details to be specified
The detail specification shall include the following:

a) number of samples;
b) number of turns.
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e
Clamp/
\
Fibre —
ribbon
Support _— e
(e.g. tube) 1S
S
<
Slot < H/\(\ 6
NS

Torsion locking

w\ Clamp

ure 5 — Torsion test

9.1 |Objec

The durpose of this” test is to determine the ability of tubes containing optical fibjes to

withsthnd mechanical stresses encountered during cable installation and splicing. The [est is
Carrie H vt an tiihne talean fram An Antinal A~

GO TT O O o T otk T O o o ptcar caioTeT

9.2 Sample

Tube containing fibres, with a length of at least L, + 50 mm, taken from an optical fibre cable.
5 samples shall be tested, unless otherwise specified.

9.3 Apparatus
The apparatus consists of:

a) a testing device (see Figure 6); where:
L4 = length of tube under test
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L, = distance between the tube clamping point of the movable clamp and the tube
clamping point of the fixed clamp at the start of the test

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

The dimensions of the apparatus are given in Table 1.

NOTE 1 The minimum diameter of the loop is not fixed by a curvature in the test equipment, but only controlled by
the fixed length L, of the specimen and the moving length L.

NOTE 2 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 tipres—thetubedrameter—Too great a distarncewittatowthetobetomove aiu'ewaya u'ming ttre—test=md does
not enslure that the test is severe enough.

Table 1 - Examples of test apparatus dimensi

Nominal tube diameter L, 92\

< 3,1 mm 350 mm 1@ mm \

< 6,1 mm 650 mm ¢ }@{\Nm\
<10,1 mm 1 050 s ) \39%1}\\>

9.4 Procedure

The tgst shall be carried out at standard atmosp conditions.

The spmple shall be marked with a | ted in the test device as shqwn in

Figurg 6, with the movable and fixed cla

The moveable clamp Ositions 1 and 2 over a distance | and
returned to position 1 at & X 0 mm/s. This movement is one cycle. During
the lagt cycle, th ion 2 for 60 s.

The Jalues of test a » and the number of cycles (five, unless ptated
otherwise) should L deployment conditions. They shall be agreed between
user gnd manufacture.

NOTE | ofm an ellipse rather than a perfect circle during the test, it is posgible to
simplifyl th€ understanging-of the test parameters considerably by assuming that a circle is formed. Based|on this
assumaption;
L=1L,—(Ly* X D) (1)

Where p=+he-tube loop diameter (mm)

NOTE AS a mechanical test, a typical minimum value for the tube loop diameter Is 60 mm, since this aligns with
the minimum 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 3 Using D = 60 mm then L can be calculated (for tubes < 3,1mm) from equation 1, which also yields the
value of 60 mm. Since the loop does form an ellipse, which makes the effective loop diameter in one plane much
more severe, it is recommended that 60 mm is taken as the maximum length specified for the moving length, L.
Lower values may be specified.

NOTE 4 |If this test is used to simulate installation of a tube within a joint, then the value for D may be replaced by
the available width within a joint.

9.5 Requirements

During the test no kinking of the sample shall be visible.
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