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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

(E)

Part 2-50: Indoor optical fibre cables — Family specification for simplex

and duplex cables for use in patch cords

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging
all national electrotechnical committees (IEC National Committees). The object/of is 0 _‘pronpote
nternational co-operation on all questions concerning standardization in the electric tronicAields| To
this end and in addition to other activities, IEC publishes International Standargs, pecificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (h€ as ‘|EC
Publication(s)”). Their preparation is entrusted to technical committees; any IK ti € i{tee yteresgted
n the subject dealt with may participate in this preparatory work. Inte \ gQvernental/and ron-
governmental organizations liaising with the IEC also participate in this¢preparati collakorates clogely
with the International Organization for Standardization (ISO) in accord bocoqditions determined by
agreement between the two organizations
The formal decisions or agreements of IEC on technical matters expre garly as 3ible, an internatigpnal
consensus of opinion on the relevant subjects since each i i épresentation fron all
nterested IEC National Committees.
[EC Publications have the form of recommendations fo and are accepted by IEC Natipnal
Committees in that sense. While all reason hat the technical content of |[EC
Publications is accurate, IEC cannot be which they are used or for [any
misinterpretation by any end user.
in order to promote international umformlty i S i undertake to apply IEC Publications
transparently to the maximum extent pos i and regional publications. Any divergence
between any IEC Publication and the correspond ional publication shall be clearly indicateld in
the latter
IEC provides no marking proced ppyroyal and cannot be rendered responsible for Jany
equipment declared to b
All users should ensure tha
No liability shal S i sptoyees, servants or agents including individual experts jand
Imembers of its teshpical committees and IEC\Wational Committees for any personal injury, property damagg or
bther damage of any & W S ) her direct or indirect, or for costs (including legal fees) jand
expenses arising @\t i i this IEC Publication or any other [EC
Publications
Attention is dfaw e references cited in this publication. Use of the referenced publicationfs is
ndispensable for
Attentipo gssibility that some of the elements of this IEC Publication may be the subjedt of
patent held responsible for identifying any or all such patent rights
PAS is a tenlca specification not fulfilling the requirements for a standard but made
ilable to the pub

IEC-PAS 60794-2-50 has been processed by subcommittee 86A: Fibres and cables, of I|EC
tedhnical committee 86: Fibre Optics.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
86A/856/NP 86A/878/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee

or

subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from
2004-12. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

@%
S
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OPTICAL FIBRE CABLES -

(E)

Part 2-50: Indoor optical fibre cables — Family specification for simplex

1

and duplex cables for use in patch cords

Scope

ca

arg applicable to cables covered by this document.

The
Fo
of

The

60
60

IEC

IEQ

Pa

IEC 60332-1: Tests o

ve

IEC
vefti

IEQ

De

IEC

De
fro

les for use in patch cords. The requirements of the Sectional specification IEC 6079

Normative references

tical flame propaga

term/nat/on af 'deg
m electrie.€able

e of acidity of gases evolved during the combustion of material tal
by measuring pH and conductivity

IEC 60793-1-20: Optical fibres — Part 1-20: Measurement methods and test procedure
Figre.geometry

IEC 60793-1-21:

Co

for

for

ating geometry

Optical fibres — Part 1-21: Measurement methods and test procedures —

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

IEC 60793-2: Optical fibres — Part 2: Product specifications — General

IEC 60794-1-1: Optical fibre cables — Part 1-1: Generic specification — General
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IEC 60794-1-2: Optical fibre cables — Part 1-2: Generic specification -- Basic optical ca

tes

t procedures

IEC 60794-2: Optical fibre cables — Part 2: Indoor cables — Sectional specification

ble

IEC 60811-1-4:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section Four: Test at low temperatures

IEC 61034-1: Measurement of smoke density of cables burning under defined conditions —
Part 1: Test apparatus

IEQ
Pa

3.1

ap

It
ter

Th
Th

Th
an

3.2

M
us

of

[ 61034-2: Measurement of smoke density of cables burning under ined condition
't 2: Test procedure and requirements

Construction

General

s not the intention of this docum
Mminations.

(loosely applied) buffer is required, it shall consist of one or more lay,
Uriless otherwise specified, for tight buffers, the buffer and fibre prim

tight or sem
nert material.

coating-shall be removable in one operation over a length of 15 mm, depending on u

reg

uirements.

Uy
|

ers
ary
ser

Buffer dimensions are shown in Table 1.

Table 1 — Dimensions of buffered fibres

Buffer type
Semi-tight buffer Tight buffer
mm

Nominal diameter 0,3-1,3 0,3-1,0
Tolerances + 0,05 + 0,05
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3.4 Ruggedized fibre
Further protection can be provided to tight or semi-tight (loosely applied) fibres by

surrounding one or two with non-metallic strength members within a sheath of suitable
material.

3.5 Tube

One or two primary coated or buffered fibres are packaged (loosely or not) in a tube
construction that may be filled. The tube may be reinforced with a composite wall.

If fequired the suitability of the tube shall be determined by an evaluation of its lJink
redistance in accordance with IEC 60794-1-2 Method G7.

3.4 Strength and anti-buckling members

The cable shall be designed with sufficient strength members to
specification.

The strength and/or anti-buckling member may be either be

located in the cable core and/or under the sheath and/or in

3.7 Sheath

The cable shall have an overall proteé{ive sh 3 the
relevant product specification.

3.8 Sheath marking

If required, the cable shalkbe Ix

3.9 Examples qof cable
Exgmples of s@ i

configurations are ng
requirements given i

ner

Compliance afion requirements shall be verified by carrying out tests selected
from the follo

Unless otherwise specified, all tests shall be carried out at ambient temperature.
4.1 i i

The fibre dimensions and tolerances shall be checked in accordance with test method IEC
60793-1-20 or IEC 60793-1-21. The diameter of the buffer and of the cable, as well as the
thickness of the sheath, shall be measured in accordance with the methods of IEC 60189-1.

4.2 Mechanical requirements

Some of the following tests can be performed on a short sample length of cable that is still an
integral part of a longer length. Thus, it becomes possible to detect permanent changes in
attenuation.
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4.2.1 Tensile performance

Method: IEC 60794-1-2-E1A.
Diameter of chuck drums and transfer devices: approximately 250 mm.
Rate of transfer device: Either 100 mm/min or 100 N/min.

Load: 100 N applied for 5 min for simplex cables, 200 N for 5 min for duplex cables.

Length of sample: sufficient to achieve the desired accuracy of measurement of attenuatjon
change.

Repuirements: <0,1dB /10 m during the test and no change in attenu ) test. Th
shall be no damage to the cable elements.

4
=
D

4.2.2 Crush
Method: IEC 60794-1-2-E3.

Force: 500 N.

Dufation: 1 min.
Length between test locations: 500 mm.

Repuirements: no change j the

calple elements.

NO

4.2.

Radi
Im

Number oflimpacts: at least 3, each separated by at least 500 mm.

Repuitements: no fibre breakage.

NOTE In the case of flat cables, the force shall be applied on the flat sides of the cable.
4.2.4 Repeated bending
Method: IEC 60794-1-2-E6.

Bending radius: 30 mm for simplex, 20 times cable diameter for duplex (for flat cables, the
diameter is the minor dimension).

Number of cycles: 300.

Mass of weight: 2 kg.
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Requirements: <0,1dB change in attenuation during the test.

NOTE In the case of flat cables, the sample shall be fixed to the apparatus so that bending is perpendicular to the
flat surface of the cable.

4.2.5 Flexing
Method: IEC 60794-1-2-E8.

Number of cycles: 300.

Pulley diameter: 100 mm.
Mass of weights: 2 kg.

Repuirements: no fibre breakage.

NOTE In the case of flat cables, the force shall be applied on the flat sf

4.2.6 Bend

Method: IEC 60794-1-2-E11A.

Mandrel diameter: 50 mm.
Number of turns per helix: 6.
Number of cycles: 10.

Refuirements: <0,1dB

E In the case of ;a

NO

O
7

idtance between fixed and rotating clamp: 250 mm.

Tension load: 20 N.

Requirements: <0,1dB change in attenuation during the test.

4.2.8 Bend at low temperature

Method: IEC 60794-1-2-E11A (see IEC 60811-1-4, Clause 8).
Bending radius: 10 times cable diameter (for flat cables, the diameter is the minor dimension).

Number of cycles: 2.
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Test temperature: 0 °C, —10 °C or —15°C depending on application and user requirements.
Number of turns per helix: according to Clause 8 of IEC 60811-1-4.

Requirements: in addition to the requirement of Clause 8 of IEC 60811-1-4, no fibre shall
break during the test.

4.2.9 Kink
Method: IEC 60794-1-2-E10.

Mi

pimum loop diameter: 20 times cable diameter.
Repuirement: no kink shall occur.

4.2.10 Sheath pull-off force

Method: See Annex A.

Rate of separation: £ 200mm/min.

Strip length: 50 mm.
Repuirement: the force to strip the shea

4.2.11 Sheath shrinkage
Method: See Annex B.

he” markings before and after ageing shall b,

[

Repuirement: The su
lesps than 11 mm,

4.2

Co

Ve

Number of \movements: uc.

Repuifement: No change in attenuation.

Force to move the buffer in the cable: uc

4.3 Environmental requirements

4.31 Temperature cycling
Method: See Annex D.
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Table 2 — Temperature cycle severity

Conditions Low ten;perature High te?perature Requirement
A B Max. increase in attentuation
a) 0°C +50°C No change
b) -5°C +50°C 0,1dB
c) —-20°C +60°C 0,2 dB (see note 1)
d) —45°C +60°C (0,2 dB)
e) -25°C +70°C 0,2 dB (see note 1)
f) —40°C +85°C 0,2 dB (s e

)
NOTE 1 0,1 dB is under consideration
NOTE 2 Condition a), b), c) , d), e) or f) should be selected depending/0 plicationxand “wser
requirements, for example condition c) is appropriate for applications to ISONEC Y1 11

temperature

Period: ¢ sufficient that the cable has reached, and stapih
Number of cycles: 12.

Length of sample: 10 m.
e as shown in Table 2.

Repuirements: maximum increase in atténuatiomnsha

4.4 Transmission requ

The transmission require
agreed between custo
60794-1.

e

4 Fire perform

Depending on the\paktict direments, the fire performance of the cable shall be
demonstrated’bys ‘ the following tests. Other fire parameters and test methods
argq under congidera

4.59.1

Method:

4.5.2 Emission of smoke

Method: IEC 61034-1 and IEC 61034-2.

4.5.3 Emission of corrosive gases

Method: IEC 60754-1 and IEC 60754-2.

1 ISO/IEC 11801: Information technology — Generic cabling for customer premises.
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4.6 Examples of some types of cable construction

Figure 1-7 show some examples of types of cable construction. The main dimensions shall be
agreed between customer and supplier.

Sheath

Strength member em
in the sheath

Buftfer

K

2

s\

Primary coating

Fibre

Sheath

Strength member embedded
in the sheath

Primary-coated optical fibre

Figure 3 — Duplex loose non-buffered fibre cable
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Strength member

Buffer
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> S

Fibre

Strength member

Y
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0
@)
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””’//////////

Buffer

Primary coating

Fibre

Strength member
ength iember /

Primary coated
optical fibre

Buffer

()
7/ Sheat

Common sheath

Figure 6 — Duplex flat cable
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Annex A
(normative)

Method E20: Sheath pull-off force
for optical fibre cable used for patch cords

.1 Object

(E)

Thla purpose of this test is to measure the force required to remove a cable sheath from
op

ical fibre patch cord cable.

P General

The strippability characteristics of optical fibre cables used for/pats
thg degree of adhesion for example, between strength memb

applied to round simplex and round duplex optical fibre
single-fibre elements or subelements of larger cable

A

thg supply reel. The sample is prepar
below.

Fram one end of the s
thgn made at the poin

.3 Sample

Ilength of cable long enough to be retaiged\

thgn made between the ts. Remove the sheathing between the two ¢
Dufing sample Imparted to the cable core, that sample shall
disfcarded.

A.4 Appar

A gchema ¢ at-upis shown in Figure A.1.

A.4.1

A ¢ontrollable tensilg facility with the ability to pull over a specified distance at a control

spTed.

v ut is
heath is to be removed. A longitudinal cu£ is

an

on
his
be
nd

om

iled

ts.
be

led

D H H 4
N 7 4 NCLUTUIITyg cyuipiricri

A set of measurement equipment, linked to the tensile test rig that can record the forces
required to remove the sheath from the cable core. Measurements shall be recorded in
Newtons.

A.4.3 Stripping tools

Tools capable of stripping at least a 3 mm length of outer sheath 50 mm from the end of the
cable leaving the cable core undamaged.
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A.4.4  Pulling jig

A pulling jig as shown in Figure 2, is designed to fit into the gap removed from the sample
allowing a section of sheath to be pulled longitudinally from the cable.

A.4.5 Cable anchor

A method to secure the anchor end of the cable while the pull is carried out.

A.5 Procedure

mounted.on the
zero load. A
ovrecord fthe

The prepared end of the cable is inserted into the pulling jig (see Figure A
test rig. The opposite end of the sample is then mounted in the cable 3
comtrolled pull is then carried out at the specified speed. Readings a
pedak values of each test pull.

A.6 Requirements

The force required to remove the sheath from the cab y with the vallies

given in the detail specification.

A.T Details to be specified.

The detail specification shall include:

a) |speed of pull (velocity of separatio
b) [length of sheath remoyged i
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N\
AN

Direction of pull

NNCR NN NN P

NNNN NN N NN

Anchor end

chematic of test arrangement
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slot

Dimensions and Design of the securing
end of this tool can be modified1o
suit the type of pulling rig used.
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50 mm
Test sample

This length tosu
retaining set-u

@®>

Figure A.3 — Cable sample preparation
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Annex B
(normative)

Method F10: Sheath shrinkage for patch cord cables

B.1 Object

The purpose of this test is to measure the shrinkage of the sheath material due to ageipg.

This is relevant for connectorization of these cables and to avoid permanent attehua
incfease after connectorization.

B.2 Apparatus

Temperature chamber suitable to accommodate the sarp
temperature within £ 3 °C, as described in IEC 60068-2-

Ste

B.3 Sample

The sample length shall be

B.4 Test pro@;

The sample shall bep i be protruding equally at both ends.

The cable ends s ly at the ends of the tube.

The tube is laid horizontally into the temperature chamber.

The tempera is heated up to 85 °C, maintained at this value for 24 h and th

Th

The sample shall be taken from a finishied Cfble en

mperature.

b cable*is marked again exactly at the ends of the tube.

ion

en

At

oth ends the distance between the markings before and after ageing Is measured.

The recorded distances between the markings at each end are summed.

B.5 Requirements

The sheath shrinkage shall not exceed the values given in the relevant detail specification.
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Annex C
(normative)

Method E21: Fibre movement under compression
in patch-cord cables

(E)

C.1 Object

The purpose of this test is to examine the behaviour of attenuation when fhe buffered-fibrg in
a ¢able moves under compression. Such behaviour assesses the abilit e cable to|be
us¢d for patch-cords to accommodate the additional buffered fibre Ighgt \)is pushed
intp the cable when a connector with a movable ferrule is mated.

C.2 Apparatus

A device to fix one cable end without compression 2 ipre
prgtruding from this cable end. The chuck shall b an
adjustable distance (see Figure C.1). The fixed dist S ck and the cable ¢nd
sh 2 f +
3%

C.

A

At ath and other cable elements are removed,
led the sample.

C.4

On of sheathed cable sample is fixed at one side in the cable fixjng
de gred fibre is fixed in the fibre chuck (2).

At sample the fibre and the sheath are glued together by e.g. epoxy
to

The unsheathed fibres are connected to the attenuation monitoring equipment (see Figured.1)
The ehuck is moved towards the fixed cable end for the required compression distance giyen

in the relevant detail specification.

Du

ring the movement the attenuation change and the force is monitored.

The test shall be carried out at ambient temperature.

C.5 Requirements

The change in attenuation and load during the movement shall not exceed the values given in
the relevant detail specification.
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