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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-4: Tests — Fibre or cable retention

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of JIEC is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards,(T€échnical Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC (National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordanee with conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

EFC Publications have the form of recommendations for jaternational use and are accepted by IEC Naf]
ommittees in that sense. While all reasonable efforts _ar€ made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEG.National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible\in their national and regional publications. Any diverg
etween any IEC Publication and the correspanding national or regional publication shall be clearly indicat
he latter.

FC itself does not provide any attestation of conformity. Independent certification bodies provide confo

rvices carried out by independepf-certification bodies.

Il users should ensure that they have the latest edition of this publication.

embers of its technical cemmittees and IEC National Committees for any personal injury, property dama
ther damage of any™nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising put-of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is dfawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensabtle‘for the correct application of this publication.

ttention=is drawn to the possibility that some of the elements of this IEC Publication may be the subj¢
atent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61300-2-4 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 1995. This edition
includes the following significant technical changes with respect to the previous edition:

a) addition of Clause 2, Normative references;

b) clarification of the test procedures;

c) clarification of the severities;

d) modification of the whole document structure according to the Tatest ISO/TEC Directives.

Thel|text of this standard is based on the following documents:

FDIS Report on voting

86B/4147/FDIS 86B/4160/RVD

Fullfinformation on the voting for the approval of this International Standard can be foungd in
the report on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/LEC)Directives, Part 2.

A ligt of all parts in the IEC 61300-2 series, published under the general title Fibre gptic
intefconnecting devices and passive components — Bdsic test and measurement procedures —
Tes|s, can be found on the IEC website.

Thel committee has decided that the contents ofthis document will remain unchanged untilfthe
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data relatefd to
the gpecific document. At this date, the docuiment will be
e [econfirmed,

e Wwithdrawn,

e f[eplaced by a revised edition; or

e Amended.

IMPORTANT — The fcolour inside” logo on the cover page of this publication indicates
thaf it contains.colours which are considered to be useful for the correct understanding
of ifs contents+~Users should therefore print this publication using a colour printer.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS —
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-4: Tests — Fibre or cable retention
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Scope-and-object

y to be applied during normal service.

Normative references

following documents are referred to in the text in suctva”way that some or all of
ent constitutes requirements of this document. For‘dated references, only the ed
H applies. For undated references, the latest editiop ofthe referenced document (inclu
amendments) applies.

61300-1, Fibre optic interconnecting devicesvand passives components — Basic test

61300-2-38, Fibre optic interconnegting devices and passive components — Basic
measurement procedures — Part 2438: Tests — Sealing for pressurized fibre optic closu

61300-3-1, Fibre optic integconnecting devices and passive components — Basic test

61300-3-3, Fibre gfitic’ interconnecting devices and passive components — Basic test
surement proceduyes — Part 3-3: Examinations and measurements — Active monitorin
nges in attenudtion and return loss

61300-3-4, Fibre optic interconnecting devices and passive components — Basic test
surement procedures — Part 3-4: Examinations and measurements — Attenuation

purpose of this part of IEC 61300 is to ensure that the-captivation retention-or attachnment
of tihe fibre, cord or cable-te in a fibre optic device or an enclosure will withstand tensile Io

ads

heir
tion
ling

and

test

res

and

and
g of

and

61300-3-6, Fibre optic interconnecting devices and passive components — Basic test

and

measurement procedures — Part 3-6: Examinations and measurements — Return Joss

IEC 61300-3-28, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-28: Examinations and measurements — Transient loss

3

Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following

add

resses:

IEC Electropedia: available at http://www.electropedia.org/
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ISO Online browsing platform: available at http://www.iso.org/obp

General description

The-speeimen device under test (DUT) is rigidly clamped to a holding fixture, which is shown
in Figure 1, and a tensile load is applied to the fibre, cord or cable. Potential failure modes for
this test include, but are not limited to:

a)
b)
c)
d)
e)
f)
9)

h)

5.1

The| diameter D of the mandrel is equal to the,greater of 60 mm or 25 times the diameter

the

conjponents, the distance A between theskearmost portion of the cable fixing component of]
DUT and the mandrel tangent point shall be 200 mm + 50 mm. For closures, the distand

sha

cablejacket sheath damage;
strength member damage;

ibre breakage or damage;

cable clamp failure;

cable pull-out;

oss of optical continuity or loss of sealing of enclosures;

fegradation—of change in optical-transmission characteristics, such-as attenuatior
eturn loss;

breaking, excessive movement-ef-the-cable/terminus—relativetexthe-device or damag
he cable sheath, seals, cable clamps.

Apparatus

Mandrel

fibre, cord or cable. Use an adequate\humber of turns to prevent slippage. For op

| be the greater of 50 times the.diameter d of the fibre, cord or cable or 250 mm.

or

e o

d of
ical
the
e A
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Cable fixing
DuT component
Holding fixture
. et
i
1
i "'"
\F'rotection
component

Fibre, cord or cable

Tl

Dd |
Key
D =25d or 60 mm (min.)

>
Components: G\
%
A = 300 mm + 50 mm N\
Clospres: . $
A\Q)

A =290d or 250 mm (min.)

xO
Figure 1 — Ar@'ﬁmple of DUT configuration of retention test

O

5.2| Holding fixture®‘.

The holding fixture holds the DUT and its mandrel in positions which are shown in Figure 1 for
the duration of the test. The holding method used shall not distort the DUT. Mount the DUT in
a fixed position. The holding fixture should allow the DUT to be connected to an optical
source and detector in order to monitor changes in attenuation if required by the relevant
specification.
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Force generator

5.3

The force generator shall smoothly apply the specified force at the specified rate to the DUT.

Force gauge

5.4

dar

1= 4

fn
pf a

e

teot

nnronriate aauae to reaister the amount of forca heina evarted hatwaan tha davica W

oth T —apparatuao gy oc—ootTcoa—rTncua

s otherwise snecified-in-the detail snecification—other anparatus marn’bhe used-inliey

-3-6 or IEC 61300-3-28 as appropriate. Refer to the required procedure| for

ired by IEC 61300-2-38, IEC 61300-3-1-and+EC-13060-3-5, IEC 61300-3-3 , IEC 6130p-3-

Visuallv aevaming each sneciman in acecordance with I1EC 1300-3-1 to-aensure thatltha

vViouaity CAOHTTRE CaoTi OpPCoH T T actorgantct Wit e o ToU U o~ to—Crhiourc—hat| i

4 - h atlthae

“

nrecondition—each nrepared specimen—for

H—at

Preparcoa—ope o c—oT

cact

pPreconaaon

under test on the holdina—fixure _—and-—place

mn—the ltast
the

T

HATOTrC—aa—pacc

ooy

e

tCot—Oot

AT R PP opPTrTatc gauygCto 1T ot e amou it O oo oy CATT T O oty C et T O T vIcC wTpract

testt-and-thefibrelcable: The force gauge shall register the amount of force beingsexerted

betyween the DUT and the fibre, cord or cable. This equipment may include a device4o regord

the rate of force application or the total time the force is applied or both.

medhanical-separation—device—or force—gauge- Other apparatus may be used in lieu

tengile test machine and a force indicator. For example, the required force may be achidved

by ppplying controlled increments of mass to—ene—of-the-holding—devices—while—the—other

A device to measure the total time while the force isyapplied—ifthe-apparatusmentioned-in2-3

Opt|cal, sealing and other examinatioh® and measuring equipment shall be available| as

b
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6.5

Preparation of DUTs Q)

v/
bare the DUTs in accordance with the manufacturer’s instructions or as speci@'d in

vant specification. DUTs shall be terminated with a sufficient length of f}@é cabld
itate interfacing with the optical source and detector. q/Q
Pre-conditionin 'b‘
g Q,
condition each DUT for 2 h for connectors, splices, passi mponents and f
agement systems, or for 4 h for closures at the standard atm eric condition defineg
61300-1.

O

Mounting DUT and visual inspection of the moun{ DUT

urely mount the DUT and its mandrel on the ﬁ()lding fixtures and place in the

prdanc th IEC 61300-3-4.

the
b to

bre
d in

test

pratus. QQ
N
ally examine each DUT in accordance Witlﬂ\‘QC 61300-3-1 to ensure that the DUT has| not
h damaged by inserting it into the test g&@pment.
b
Initial examination . ®$
\
ally examine each DUT innaccordance with IEC 61300-3-1. Complete the initial
Mminations and measureme the DUT as required by the relevant specification.
’\\0

the sealing performap@ of category S closures, the closure shall be pressurized at|the
temperature. The_pressure will be measured at the test temperature in accordance ith
method B of |Ec§oo-2-38.
the optical luation, the variation of the attenuation shall be measured in accordgnce

IEC 6 -3 or IEC 61300-3-28. If required, the attenuation will be measured in

\Qonditioning and optical measurement during the conditioning

Activate the test apparatus so that an axial force is gradually exerted between the DUT and
the mandrel. Apply the load smoothly so as to eliminate any impulse or impact loading effect.
If automatic equipment is used, it is recommended that the load change of the DUT be 5 N/s
for reinforced cable and 0,5 N/s for secondary and primary coated fibre, unless otherwise
specified in the relevant specification. Continue loading until the tensile load specified in the
relevant specification has been reached.

Maintain the specified load for the specified time period required by the relevant performance
specification.

While the DUT is under load, make observations and perform optical measurements when
required by the relevant performance specification.
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If required by the relevant specification, measure the change of attenuation in accordance
with IEC 61300-3-3 before, during and after the load is applied.

6.6 Removal of the test load

Remove the test load from the DUT.

For a category S closure, the pressure will be measured at the test temperature in accordance
with test method B of IEC 61300-2-38 before and after applying the load.

6.7 REecovery A

Remove the DUT from the test apparatus and allow the DUT to recover unde@dmard
atmpspheric condition for 2 h for connectors, splices, passive component d fibre
marnagement systems or for 4 h for closures, as defined in IEC 61300-1, u@otherwise
spetified in the relevant specification. ('1/

-
v

6.8| Final examination and performance check

On |completion of the test, perform the final measurements, fined in the releyant
spegification. The results of the final measurement shall be withg e limit established in|the

releivant specification. C)

For|the sealing test of the DUTs, such as closures, thg;‘(mal sealing performance shal| be
chegked in accordance with test method A of IEC 613 —

accprdance with IEC 61300-3-3 or IEC 613 -28. If required, the attenuation will| be
megsured in accordance with IEC 61300-3—4®

o)

6.9| Final visual inspection $

For|the optical evaluation of DUTs, the variat';anof the attenuation shall be measuredl in

Visyally examine the DUT in a ance with IEC 61300-3-1. Check for evidence of [any
degfadation in the DUT. This m 9\(§clude for example:

e proken, loose or dama%}tparts or accessories, and

e Excessive movemeng 6f, damage to, or broken cable sheath, seals, or cable clamps.

Regeat the proced@t another test temperature if required.

The severity consists of the test temperature, the magnitude of the tensile load and the time
for which it is applied. Recommended severities for connectors, FMCs (Field Mountable
Connector), passive components, splices and FMS (Fibre Management Systems) are given in
Table 1. Recommended severities for wall outlets, boxes, OFDM and closures of category C
are listed in Table 2. Recommended severities for hardened connectors, street cabinets,
boxes and closures of category S, G and A are shown in Table 3.
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Table 1 — Recommended test severities for connectors,
FMC, passive components, splices, and FMS

» @
o T 0
_ _ s o | 22 0 %
Categories Severity o = ) = =
c L S o L
S a € n
o
O [&]
c, chp Load: oV | oV o,V

50 N for 60 s for cables with aramid varn strength members

10 N for 60 s for tubes or cables without aramid yarn strength
members

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres

Load: O)W
10 N for 60 s for cables

5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary coated fibres

Load: olv @
10 N for 60 s for cables
5,0 N for 60 s for cable elements and tubes

OP, Load: o,V | OV o,v
oP'P, 70 N for 60 s for cables with aramid yarn strength members

OPH, 10 N for 60 s for tubes or cables without aramid yaw®strength

op4HD members

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres

Load: o,V
10 N for 60 s for cables

5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary ceated fibres

Load: o|v @
10 N for 60 s for cabiles
5,0 N for 60 s for ‘eable elements or tubes

[, IH Load: 100 N for 120 s on cable o,V (0,v) P

E Load: o,V
100 N\ fer/60 s for cables with diameter, d > 2 mm
70N for 60 s for cables with diameter, d <2 mm
5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary coated fibres

Load: (o,v)®
10 N for 60 s for cables

5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary coated fibres

NOTE 1 Categories are defined in IEC 61753-1.
NOTE 2 For ribbon fibres, the severities should be the same as for secondary coated fibres.
NOTE 3 For non-round duplex cords and flat cables, the smaller diameter is used to define the severities.

a8 |If cables or cable elements (loose tubes) are not fixed to the entry ports of the fibre management system, the
test shall not be performed.

These tests shall be applicable to passive optical components that incorporate fibre or fibre cable pigtails in
their product design.
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Table 2 — Recommended test severities for wall outlets, boxes, OFDM, and closures

s 2
. . S| ¢ | 3] s
Categories Severity ° 3 o pre
= m (¢} o
= O
C Load: 25 N on cables or cords sS,0,v|S,0V| OV
60 s load duration per cable/cord
ol \,UIIL.IILHJLEL.II al TZzo U T 0 U
Load on cable (N): 10 x cable diameter (mm) S|0,
1 h load duration per cable
Test conducted at +23 °C + 3 °C

NOTE 1 Categories are defined in IEC 61753-1.
NOTE 2 For non-round duplex cords and flat cables, the smaller diameter is used to defing the severities.

NOTIE 3 Separate test samples for sealing performance and optical performance gyaluation may be used.
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Table 3 — Recommended test severities for hardened
connectors, street cabinets, boxes, and closures

2
© 2 ch ]
ce| = 2 e
. . o © [0} >
Categories Severity b o X b
S < - ° o
5 o O
© =
%]
A Load (N): 20 x cable diameter (mm) S,0,V v b S,0,V
1 h load duration per cable per test temperature
Sealing test 2 conducted at test temperatures —15 °C and +45 °C
Optical test @ conducted at +23 °C + 3 °C
Load (N): 10 x cable diameter (mm) for 1 h per feeder cable per S0, V
test temperature
25 N for 60 s per cord and work area cable and per temperature
Sealing test @ conducted at test temperatures —15°C and +45°C
Optical test @ conducted at +23°C + 3°C
G Load (N): 20 x cable diameter (mm) SHOAY S,p,V
1 h load duration per cable per test temperature.
Sealing test © conducted at —15 °C + 2 °C and +.45 °C + 2%C
Optical test ¢ conducted at +23 °C + 3 °C
S Load (N): 20 x cable diameter (mm) S,0,V S,p, Vv
Duration: 1 h per cable at test temperature
Sealing test ¢ conducted at —15 °C * 2 °Geand +45 °C + 2 °C
Optical test ¢ conducted at +23 °C + 3.3C
NOTE 1 Categories are defined in IEC 61753-1:
NOTE 2 For non-round duplex cords and flaj tables, the smaller diameter is used to define the severities.
a8 $eparate test samples for hardened\connector/closure sealing performance and optical evaluation may be
sed.
b Test only required when prodUct'is pre-cabled and cable handling is expected when unpacking and instglling
the product.
¢ $eparate test samples forsealing performance and optical performance evaluation may be used.
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8 Details to be specified

The following details, as applicable, shall be specified in the-detail relevant specification:

e (uantity and description of samples required for test;

e magnitude, direction, and rate of application of the tensile load;

e position of clamping of the fibre, cord or cable;

e furation of the load;

e pre-conditioning procedure;

e [ecovery procedure;

e Mmethod of holding;

e Bpeeimen DUT functioning or non-functioning;

o |nitial-examinations inspection and measurements-and-performancefpguirements;

e pxaminations and measurements during test and performance requirements;

e TJinal-examinations inspection and measurements-and-performancereguirements;

e pptical measurement method, if necessary;

Py Nathod of hrecsantina-data (for comnonents tastad tofatlure a3 Weaibhull distribution - mav he
vietioa-oet+presenrthg-tataHorcomponRretsteste g totahdiresa—wWeltH-aistHbudohmay-ode

e kealing test method, if necessary;
e (leviations from test procedure;

e hdditional pass/fail criteria.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS —
BASIC TEST AND MEASUREMENT PROCEDURES -

Part Z2-4: Tests — FiIbre or cable retention

FOREWORD

1) Tlhe International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
all national electrotechnical committees (IEC National Committees). The object of JIEC is to pro
imternational co-operation on all questions concerning standardization in the electrical ang: electronic field
this end and in addition to other activities, IEC publishes International Standards,(Téechnical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

Hublication(s)”). Their preparation is entrusted to technical committees; any IEC (National Committee interd
the subject dealt with may participate in this preparatory work. Internationhal, governmental and

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordanee with conditions determine
ggreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express as nearly as possible, an internat
gonsensus of opinion on the relevant subjects since each techpical committee has representation froj

interested IEC National Committees.

3) IEC Publications have the form of recommendations for iaternational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts ar€ made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

4) order to promote international uniformity, IEG\National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible\in their national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicat

the latter.

C itself does not provide any attestation of conformity. Independent certification bodies provide confo
gssessment services and, in some ateas, access to |[EC marks of conformity. IEC is not responsible for
services carried out by independent-certification bodies.

6)
7

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

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical cammittees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out-of the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
indispensable‘for the correct application of this publication.

Attention-ts drawn to the possibility that some of the elements of this IEC Publication may be the subje]
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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This second edition cancels and replaces the first edition published in 1995. This edi
includes the following significant technical changes with respect to the previous edition:

a) addition of Clause 2, Normative references;

b) clarification of the test procedures;

c) clarification of the severities;

EC technical committee 86: Fibre optics.

ptic

tion

d) modification of the whole document structure according to the latest ISO/IEC Directives.
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The text of this standard is based on the following documents:

FDIS Report on voting

86B/4147/FDIS 86B/4160/RVD

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

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

A lipt of all parts in the IEC 61300-2 series, published under the general title Fibre-dptic
intefconnecting devices and passive components — Basic test and measurement procedurg¢s —
Tes|s, can be found on the IEC website.

Thel committee has decided that the contents of this document will remain unchanged until the
stahyility date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the gpecific document. At this date, the document will be

e [econfirmed,
e Wwithdrawn,
e feplaced by a revised edition, or

e Amended.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS —
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-4: Tests — Fibre or cable retention

1 Seope

The| purpose of this part of IEC 61300 is to ensure that the retention or attachment af/the fjbre,
cord or cable in a fibre optic device or an enclosure will withstand tensile loadsClikely tq be
applied during normal service.

2 |Normative references

The| following documents are referred to in the text in such a way_that some or all of their
conjent constitutes requirements of this document. For dated (references, only the edition
citefl applies. For undated references, the latest edition of the (referenced document (inclugling
anylamendments) applies.

IEC|61300-1, Fibre optic interconnecting devices and{passives components — Basic test [and
megdsurement procedures — Part 1: General and guidance

IEC|61300-2-38, Fibre optic interconnecting ‘devices and passive components — Basic [test
andlmeasurement procedures — Part 2-38: T.&Sts — Sealing for pressurized fibre optic closyres
IEC|61300-3-1, Fibre optic interconnecting devices and passive components — Basic test jand
megsurement procedures — Part 3-1=Examinations and measurements — Visual examinatign
IEC|61300-3-3, Fibre optic interconnecting devices and passive components — Basic test fand
megdsurement procedures +Part 3-3: Examinations and measurements — Active monitoring of
chapges in attenuation andreturn loss

IEC|61300-3-4, Fibre-optic interconnecting devices and passive components — Basic test fand
megsurement procedures — Part 3-4: Examinations and measurements — Attenuation
IEC|61300-8-6, Fibre optic interconnecting devices and passive components — Basic test jand
megsurement procedures — Part 3-6: Examinations and measurements — Return loss

|ECLS 00 g hre op nte onnectina de e and _pa e ombonen Basic-ltest

and measurement procedures — Part 3-28: Examinations and measurements — Transient loss

3

Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following

add

resses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4 General description

The device under test (DUT) is rigidly clamped to a holding fixture, which is shown in Figure 1,
and a tensile load is applied to the fibre, cord or cable. Potential failure modes for this test
include, but are not limited to:

a) cable sheath damage;
b) strength member damage;
c) fibre breakage or damage;

d) gabtectamp-faiture:

e) [able pull-out;

f) Joss of optical continuity or loss of sealing of enclosures;

g) rchange in optical characteristics, such as attenuation or return loss;

h) preaking, excessive movement or damage to the cable sheath, seals, cable’clamps.

5 |Apparatus

5.1 Mandrel

The| diameter D of the mandrel is equal to the greater of 6Q0<mm or 25 times the diameter d of
the [fibre, cord or cable. Use an adequate number of tufns*to prevent slippage. For opfical
conponents, the distance A between the rearmost portion-of the cable fixing component of| the
DUT and the mandrel tangent point shall be 200 mmy* 50 mm. For closures, the distande A
sha|l be the greater of 50 times the diameter d of the fibre, cord or cable or 250 mm.
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Cable fixing

DUT component

Holding fixture

P

Protection
component

—
_ oD

Fibre, cord or cable

™

Mandrel
Bd

o

A

IEC

D = 25d or 60 mm (min.)
Components:

A =200 mm+ 50 mm
Closprres:

A 2930d or 250 mm (min.)

Figure 1 — An.example of DUT configuration of retention test

5.2| Holding fixture

The| holding fixture-halds the DUT and its mandrel in positions which are shown in Figure 1 for
the [duration of the‘test. The holding method used shall not distort the DUT. Mount the DU[T in
a fiked position*The holding fixture should allow the DUT to be connected to an opfical
soufce andgdetector in order to monitor changes in attenuation if required by the releyant
spegification:

5.3| \Force generator

The force generator shall smoothly apply the specified force at the specified rate to the DUT.

5.4 Force gauge

The force gauge shall register the amount of force being exerted between the DUT and the
fibre, cord or cable. This equipment may include a device to record the rate of force
application or the total time the force is applied or both.

5.5 Alternative apparatus

Other apparatus may be used in lieu of a tensile test machine and a force indicator. For
example, the required force may be achieved by applying controlled increments of mass to
the mandrel.
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5.6 Timer

A device to measure the total time while the force is applied.

5.7 Measurement equipment

Optical, sealing and other examination and measuring equipment shall be available as
required by IEC 61300-2-38, IEC 61300-3-1, IEC 61300-3-3, IEC 61300-3-4, IEC 61300-3-6 or
IEC 61300-3-28 as appropriate. Refer to the required procedure for details.

6 [Procedure

6.1| Preparation of DUTs

Prepare the DUTs in accordance with the manufacturer’s instructions or as_specified in[the
relevant specification. DUTs shall be terminated with a sufficient length of/fibre cable to
facilitate interfacing with the optical source and detector.

6.2| Pre-conditioning

Preicondition each DUT for 2 h for connectors, splices, pasSive components and fjbre
marnagement systems, or for 4 h for closures at the standard,atmospheric condition define[d in
IEC|61300-1.

6.3| Mounting DUT and visual inspection of the mf@unted DUT

Securely mount the DUT and its mandrel on.the holding fixtures and place in the [test
apppratus.

Visyally examine each DUT in accordance«with IEC 61300-3-1 to ensure that the DUT has|not
beeh damaged by inserting it into the test'equipment.

6.4 Initial examination

Visdally examine each DUTI ,'in accordance with |IEC 61300-3-1. Complete the initial
examinations and measurements on the DUT as required by the relevant specification.

For|the sealing perfermance of category S closures, the closure shall be pressurized at|the
test| temperature. The’pressure will be measured at the test temperature in accordance with
test{method B oft\EC 61300-2-38.

For([the optical evaluation, the variation of the attenuation shall be measured in accordance
with IEC 61300-3-3 or IEC 61300-3-28. If required, the attenuation will be measured in
accprdance with IEC 61300-3-4.

6.5 Conditioning and optical measurement during the conditioning

Activate the test apparatus so that an axial force is gradually exerted between the DUT and
the mandrel. Apply the load smoothly so as to eliminate any impulse or impact loading effect.
If automatic equipment is used, it is recommended that the load change of the DUT be 5 N/s
for reinforced cable and 0,5 N/s for secondary and primary coated fibre, unless otherwise
specified in the relevant specification. Continue loading until the tensile load specified in the
relevant specification has been reached.

Maintain the specified load for the specified time period required by the relevant performance
specification.
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While the DUT is under load, make observations and perform optical measurements when
required by the relevant performance specification.

If required by the relevant specification, measure the change of attenuation in accordance
with IEC 61300-3-3 before, during and after the load is applied.

6.6 Removal of the test load

Remove the test load from the DUT.

For[g qnce

with test method B of IEC 61300-2-38 before and after applymg the load.

6.7| Recovery

Remove the DUT from the test apparatus and allow the DUT to recover’ under standard
atmpspheric condition for 2 h for connectors, splices, passive compohents and fjbre
management systems or for 4 h for closures, as defined in IEC 61300-%k, unless otherwise
spetified in the relevant specification.

6.8| Final examination and performance check

On |completion of the test, perform the final measureménts, as defined in the releyant
spetification. The results of the final measurement shall e within the limit established in|the
relejant specification.

For|the sealing test of the DUTs, such as closurés, the final sealing performance shal| be
chegked in accordance with test method A of IEC,61300-2-38.

For|the optical evaluation of DUTs, the *variation of the attenuation shall be measured in
accprdance with IEC 61300-3-3 or IEC 61300-3-28. If required, the attenuation will[ be
megsured in accordance with IEC 61300-3-4.

6.9| Final visual inspection

Visdally examine the DUT in accordance with IEC 61300-3-1. Check for evidence of [any
degfradation in the DUT, This may include, for example:

e Dbroken, loose or.'damaged parts or accessories, and

e excessive movement of, damage to, or broken cable sheath, seals, or cable clamps.

Regeat the procedure at another test temperature if required.

7 |Severity

The severity consists of the test temperature, the magnitude of the tensile load and the time
for which it is applied. Recommended severities for connectors, FMCs (Field Mountable
Connector), passive components, splices and FMS (Fibre Management Systems) are given in
Table 1. Recommended severities for wall outlets, boxes, OFDM and closures of category C
are listed in Table 2. Recommended severities for hardened connectors, street cabinets,
boxes and closures of category S, G and A are shown in Table 3.
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Table 1 — Recommended test severities for connectors,

FMC, passive components, splices, and FMS

Categories

Severity

Connectors

FMC

Passive
components

Splices

FMS

C CHD

Load:
50 N for 60 s for cables with aramid yarn strength members

o
<

o,v

o,\v

10 N for 60 s for tubes or cables without aramid yarn strength
members

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres

Load:

10 N for 60 s for cables

5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary coated fibres

OV

Load:
10 N for 60 s for cables
5,0 N for 60 s for cable elements and tubes

Va

OP,
OPHD,
OPH,
OP+P

Load:
70 N for 60 s for cables with aramid yarn strength members

10 N for 60 s for tubes or cables without aramid yamstrength
members

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres

oV

o,v

o,V

Load:

10 N for 60 s for cables

5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary ceated fibres

o,v

Load:
10 N for 60 s for cables
5,0 N for 60 s for ‘eable elements or tubes

I, 1"

Load: 100 N for 120 s on cable

o,V

AV

Load:

100 N fer/60 s for cables with diameter, d > 2 mm
70-N:for 60 s for cables with diameter, d <2 mm
5,0 N for 60 s for buffered fibres

2,0 N for 60 s for primary coated fibres

oV

Load:
10 N for 60 s for cables

(A%

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres

NOTE 1 Categories are defined in IEC 61753-1.
NOTE 2 For ribbon fibres, the severities should be the same as for secondary coated fibres.

NOTE 3 For non-round duplex cords and flat cables, the smaller diameter is used to define the severities.

& If cables or cable elements (loose tubes) are not fixed to the entry ports of the fibre management system, the
test shall not be performed.

their product design.

These tests shall be applicable to passive optical components that incorporate fibre or fibre cable pigtails in
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Table 2 — Recommended test severities for wall outlets, boxes, OFDM, and closures

S g
. . El 3 Z =
Categories Severity ° X o 73
= o (e} o
= O
C Load: 25 N on cables or cords sov|soVv| OV
60 s load duration per cable/cord
ol t,UIIl.lll.ILLﬁl.lI al TZo U T 0 U
Load on cable (N): 10 x cable diameter (mm) S|0,
1 h load duration per cable
Test conducted at +23 °C + 3 °C

NOTE 1 Categories are defined in IEC 61753-1.
NOTE 2 For non-round duplex cords and flat cables, the smaller diameter is used to define the severities.

NOTIE 3 Separate test samples for sealing performance and optical performance eyaluation may be used.
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Table 3 — Recommended test severities for hardened
connectors, street cabinets, boxes, and closures

2
52| 2
o o £ ) 3
. . c 4 9 3 bt
Categories Severity 2 o S x b
G s m °
I o [} O
© =
%]
A Load (N): 20 x cable diameter (mm) S,0,V v b S,0,V
1 h load duration per cable per test temperature
Sealing test 2 conducted at test temperatures —15 °C and +45 °C
Optical test @ conducted at +23 °C + 3 °C
Load (N): 10 x cable diameter (mm) for 1 h per feeder cable per S0,V
test temperature
25 N for 60 s per cord and work area cable and per temperature
Sealing test @ conducted at test temperatures —15°C and +45°C
Optical test @ conducted at +23°C + 3°C
G Load (N): 20 x cable diameter (mm) SHOAY S,0,V
1 h load duration per cable per test temperature.
Sealing test ¢ conducted at —15 °C + 2 °C and +.45 °C + 2°C
Optical test © conducted at +23 °C + 3 °C
S Load (N): 20 x cable diameter (mm) S,0,V S,0,V
Duration: 1 h per cable at test temperature
Sealing test ¢ conducted at —15 °C + 2 °C.and +45 °C + 2 °C
Optical test ¢ conducted at +23 °C + 3.3C
NOTE 1 Categories are defined in IEC 61753-1.
NOTE 2 For non-round duplex cords and flat cables, the smaller diameter is used to define the severities.
a8 $eparate test samples for hardened\connector/closure sealing performance and optical evaluation may be
sed.
b Test only required when product'is pre-cabled and cable handling is expected when unpacking and instglling
the product.
¢ $eparate test samples forsealing performance and optical performance evaluation may be used.
8 [Detailsta be specified
The|following details, as applicable, shall be specified in the relevant specification:
. Tantity and description of samptes required for test;

position of clamping of the fibre, cord or cable;
duration of the load;

pre-conditioning procedure;

recovery procedure;

method of holding;

DUT functioning or non-functioning;

initial inspection and measurements;

examinations and measurements during test and performance

magnitude, direction, and rate of application of the tensile load;

requirements;
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o final inspection and measurements;

e optical measurement method, if necessary;
e sealing test method, if necessary;

e deviations from test procedure;

e additional pass/fail criteria.
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AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale (de normalis
omposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de’'l'lEC). L'IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisation‘dans les dom4
e I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie dés Normes internatio
es Spécifications techniques, des Rapports techniques, des Spécifications accessihles au public (PAS) e
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée\a’des comités d'études
avaux desquels tout Comité national intéressé par le sujet traité peut“participer. Les organisa
ternationales, gouvernementales et non gouvernementales, en liaison avec FIEC, participent également
avaux. L'IEC collabore étroitement avec I'Organisation Internationalg. de’ Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions téChniques représentent, dans la m¢g
u possible, un accord international sur les sujets étudiés, étant~donné que les Comités nationaux de
téressés sont représentés dans chaque comité d'études.
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es Publications de I'lEC se présentent sous la forme de,recommandations internationales et sont agr
omme telles par les Comités nationaux de I'lEC. Tous le§ efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
Eventuelle mauvaise utilisation ou interprétation qui en-est faite par un quelconque utilisateur final.

WO

ans le but d'encourager l'uniformité internationale’’les Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natior]
t régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
Bgionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

=0 0

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng
burnissent des services d'évaluatioh’~-de conformité et, dans certains secteurs, accédent aux marque
onformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certific
dépendants.

SO =

ous les utilisateurs doivent stassurer qu'ils sont en possession de la derniére édition de cette publication.

icune responsabilité ne_doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg
compris ses expertg particuliers et les membres de ses comités d'études et des Comités nationaux de |
our tout préjudicescausé en cas de dommages corporels et matériels, ou de tout autre dommage de que
ature que ce sq@it,~directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) e
eépenses découlant de la publication ou de ['utilisation de cette Publication de I''EC ou de toute
ublication de/MEC, ou au crédit qui lui est accordé.

'attention.'est attirée sur les références normatives citées dans cette publication. L'utilisation de publica|
BEférencées est obligatoire pour une application correcte de la présente publication.

'aftention est attirée sur le fait que certains des éléments de la présente Publication de I''EC peuvent
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La Norme internationale IEC 61300-2-4 a été établie par le sous-comité 86B: Dispositifs
d'interconnexion et composants passifs a fibres optiques, du comité d'études 86 de I'lEC:
Fibres optiques.

Cette deuxieme édition annule et remplace la premiere édition parue en 1995. Cette édition
inclut les modifications techniques majeures suivantes par rapport a I'édition précédente:

a) ajout de I'Article 2, Références normatives;

b) clarification des procédures d'essai;

c) clarification des sévérités;
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d) modification de la structure globale du document, conformément aux derniéres directives

Let

ISO/IEC.
exte de cette norme est issu des documents suivants:
FDIS Rapport de vote
86B/4147/FDIS 86B/4160/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette Norme internationale.

Ce flocument a été rédigé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 61300-2, publiées sous le titre géngral
Dispositifs d'interconnexion et composants passifs a fibres optiques)’~— Méthddes
fongamentales d'essais et de mesures — Essais, peut étre consultée sur le site ' web de I'lE[C.
Le ¢gomité a décidé que le contenu de ce document ne sera pas modifié avant la datg de
stahilité indiquée sur le site web de I''EC sous "http://webstore.iécich” dans les données

relatives au document recherché. A cette date, le document sera

econduit,

supprime,

emplacé par une édition révisée, ou
hmendé.
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Termes et définitions

un terme et définition n'est donné dans le présent document.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:
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e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp.

4

Description générale

019

Le dispositif soumis a essai (DUT, Device Under Test) est solidement fixé a un dispositif de
rétention, représenté a la Figure 1, et une charge de traction est appliquée a la fibre, au
cordon ou au cable. Les modes de défaillance potentiels pour cet essai comprennent, sans

s'y |

imiter:

a)
b)
c)
d)
e)
f)
9)

h)

5

5.1

Le giametre D du mandrin est égal a 60 mm @u 25 fois le diameétre d de la fibre, du cordor

du

spir
pos
étrg
diar

es dommages a la gaine du céble,

es dommages aux éléments de renfort,

es dommages a la fibre ou la rupture de la fibre,

a défaillance de la bride de rétention du cable,

‘extraction du céble,

a perte de continuité optique ou le défaut d'étanchéité des enveloppes;

a modification des caractéristiques optiques, telles que’ l'affaiblissement
‘affaiblissement de réflexion,

ine rupture, un mouvement excessif ou des dommages cdngernant la gaine du cable,
bresse-étoupes, les brides de rétention du cable.

Appareillage

Mandrin

cable, la valeur retenue étant la plus<élevée des deux. Utiliser un nombre adéquat

érieure de I'organe de fixation de.€able du DUT et le point de tangence du mandrin
de 200 mm + 50 mm. Pour les-boitiers, la distance A doit étre de 250 mm ou de 50 fo
néetre d de la fibre, du cordan ou du cable, la valeur retenue étant la plus élevée des de

ou

es

ou
de

s pour éviter tout glissement. Pourtles organes optiques, la distance A entre I'extrémité

doit
s le
ux.
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—

A

IEC

Léggnde

D = 25d ou 60 mm (min.)
Orggnes:

A =200 mm + 50 mm
Boitiprs:

A 230 d ou 250 mm (min.)

Figure 1 — Exemple de configuration de DUT pour I'essai de rétention

5.2| Dispositif defetention

Le dlispositif de rétention maintient le DUT et son mandrin dans les positions représentégs a
la Figure 1 pendant la durée de l'essai. La méthode de rétention adoptée ne doit [pas
déformer le’DUT. Monter le DUT en position fixe. Il convient que le dispositif de rétention
perinette <de relier le DUT a une source optique et a un détecteur, afin de surveiller| les
variptions/d'affaiblissement, si cela est exigé par la spécification applicable.

5.3 Générateur de force

Le générateur de force doit appliquer progressivement au DUT la force spécifiée, a la vitesse
spécifiée.

5.4 Dynamomeétre

Le dynamomeétre doit enregistrer la quantité de force exercée entre le DUT et la fibre, le
cordon ou le cable. Ce matériel peut comprendre un dispositif pour enregistrer la vitesse
d'application de la force, le temps total d'application, ou ces deux parametres a la fois.
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5.5 Appareillage en variante
D'autres appareillages peuvent étre utilisés a la place d'une machine d'essai de traction et

d'un instrument de mesure de force. Par exemple, la force exigée peut étre atteinte par
application sur le mandrin d'incréments contr6lés de masse.

5.6 Temporisateur

Dispositif qui sert a mesurer le temps total d'application de la force.

57 Matériel de mesure

Le matériel optique, le matériel d'étanchéification et les autres matériels d'examen ef de
megure doivent étre disponibles, conformément a ce qui est exigé par I'lEC 61300-2}38,
I''EC 61300-3-1, I'lEC 61300-3-3, [I'IEC 61300-3-4, I'lEC 61300-3-6 ou I'I[EC 61300-3;28,
suifant le cas. Se reporter a la procédure exigée pour plus de détails.

6 |Procédure

6.1| Préparation des DUT

Préparer les DUT conformément aux instructions du fabricant ou de la fagcon décrite danjs la
spégification applicable. Les DUT doivent étre reliés a une&dongueur suffisante de cable a
fibre¢ optique pour faciliter I'interfacage a la source optiquelet au détecteur optique.

6.2 Préconditionnement

Prégonditionner chaque DUT pendant 2 h pour\lés connecteurs, les épissures, les organes
paspifs et les systemes de gestion des fibres, ou pendant 4 h pour les botitiers, dans|les
conflitions atmosphériques normales définigs dans I'lEC 61300-1.

6.3 Fixation du DUT et examen vistel du DUT fixé

Fixgr solidement le DUT et son mandrin sur les dispositifs de rétention, et insérer I'ensemble
dang l'appareillage d'essai.

Effdctuer un examen visuel de chaque DUT conformément a I'lEC 61300-3-1, pour s'assjrer
gue|le DUT n'a pas été-endommagé lors de son insertion dans le matériel d'essai.

6.4 Examen initial

Effdctuer up~éxamen visuel de chaque DUT conformément a I'lEC 61300-3-1. Effectuer|les
examens«initiaux et les mesures initiales sur le DUT, selon ce qui est exigé dang la
spégification applicable.

Pour la performance d'étanchéité des boftiers de catégorie S, le boitier doit étre placé en
surpression a la température d'essai. La pression est mesurée a la température d'essai,
conformément a la méthode d'essai B de I'lEC 61300-2-38.

Pour I'évaluation optique, la variation de I'affaiblissement doit étre mesurée conformément a
I'EC 61300-3-3 ou [I'IEC 61300-3-28. Si cela est exigé, l'affaiblissement est mesuré
conformément a I'l'EC 61300-3-4.

6.5 Conditionnement et mesure optique pendant le conditionnement

Manceuvrer l'appareillage d'essai de fagcon a exercer progressivement une force axiale entre
le DUT et le mandrin. Appliquer la charge graduellement, de fagon a éliminer tout effet
d'impulsions ou d'impacts. Si un matériel automatique est utilisé, la vitesse recommandée de
variation de la charge du DUT est de 5 N/s pour le cable renforcé, et 0,5 N/s pour la fibre
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