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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-37: Tests — Cable bending for fibre optic closures

FOREWORD

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

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

IEC Publications have ‘the form of’'recommendations for‘internationaluse“and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC canné6t| be [held ‘responsible for thélway in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC, National,Committees undertake to apply IEC Publications
transparently to the maximum extent possible-in—their-national and regional publications. Any divergence
between any IEC Publication’and 'the corresponding'nationall/or regionalpublication-shall be clearly indicated in
the latter.

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

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

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

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

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61300-2-37 has been prepared by sub-committee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2006. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) substantial updating of Subclauses 4.1, 6.5, 6.7 and Figure 1;

b) addition of severities which are determined by the number and direction of cable bends,

test temperature and overpressure for each environmental category according to
IEC 61753-1.



-4 - IEC 61300-2-37:2016 © IEC 2016

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

FDIS Report on voting
86B/3975/FDIS 86B/3981/RVD

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

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

A list of all the parts in the IEC 61300 series, published under the general title, Fibre optic
interconnecting devices and passive components — Basic test and measurement procedures
can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

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

Part 2-37: Tests — Cable bending for fibre optic closures

1 Scope

This part of IEC 61300 describes a test for the effectiveness of the sealing and clamping
hardware of a fibre optic closure when the cable entering or exiting the fibre optic closure is
subjected to bending.

2 Normative references

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

IEC 61300-1, Fibre optic (interconnecting. devices' and passive’ components — Basic test and
measurements procedures — Part 1: General and guidance

IEC 61300-2-38, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 24381 Tests =/Sealing for pressurized fibre optic closures

IEC 61300-3-1, Fibre optic interconnecting 'device's’'and’ passive components — Basic test and
measurement procedures — Part 3-1: Examinations and measurements — Visual examination

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
For the purposes of this document, the following terms and definitions apply.

3.1
closure
enclosure intended to provide protection to splices and joints against water and dust ingress

Note 1 to entry: Protection is provided by an overpressure/under-pressure sealing of at least 20 kPa or complete
inner filling or free-breathing method.

3.2
climatic chamber
chamber needed for conditioning the device under test

3.3
holding fixture
fixture for mounting the DUT

3.4
bending device
device for applying a controlled bending moment to the cable
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4 General description

4.1 Device under test (DUT)

The DUT is defined as an assembled closure with cable comprising all necessary parts for the
required function. Separate DUTs for sealing performance and optical evaluation may be used.

The sealing performance DUT shall be provided with an air pressure test access valve. The
length of the cables extending from the DUT shall be at least 1 m. The open ends of the
cables shall be sealed. Each applicable cable type with minimum and maximum cable
dimensions shall be represented in the test program. Multiple DUTs may be required to
accommodate these cables.

The optical evaluation DUT shall be constructed in such a way that it represents all allowed
functions of the product. This shall be realised by building optical circuits for each fibre
separation level. Each applicable cable type with minimum and maximum cable dimensions
shall be represented in the test program.

4.2 Test procedure

The DUT shall be securely fixed and placed in a conditioning chamber. The cable shall be
subjected to a specified number of bending cycles. A bending cycle shall consist of a bend in
one direction followed by an equal bend in the opposite direction and a return to the original
position. A force adequate to produce the specified bending shall be applied smoothly and in
a controlled manner; topothe “cablé |at the specified «distance { from the closure outlet.
Examinations and measurements for damage of the cable, the closure, and the cable-to-
closure seal as well as hardware failure inside(closure shaflbe made after the test.

5 Apparatus

An example of the test apparatus’is given in Figure 1.

Climatic chamber

Holding fixture

Closure

Cable

Front view IEC

Figure 1 — Test apparatus
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The test apparatus consists of the following elements:

holding fixture;

bending device;

climatic chamber.

6 Procedure

6.1 Preparation of the DUT

At room temperature, assemble a number of closure DUTs as defined in the relevant
specification, using the smallest and largest diameter of the cable(s) for which the closure is
designed, following the manufacturer’s instructions. More DUTs than the minimum cited in the
specification may be required to accommodate all applicable cable types and sizes and fibre
separation levels. Mount the DUT to the holding fixture. Attach the cable to the device for
applying the bending moment. Unless otherwise specified, clamp the cable at 400 mm from
the end of the cable seal. For cables with outside diameter larger than 25 mm the length shall
be increased to 1 000 mm from the end of the cable seal. Connect the fibres of the device
under test to the optical circuit (if required). The number of the ports of the DUT to be used
and the configuration of the optical circuit shall be specified in the relevant specification.

6.2 Pre-conditioning

Place the device under-test, with . the holding fixture, in,a climatic.chamber and pre-condition it
for 4 h at the standard test'conditions!specifiedin {EC 61300-1 unless otherwise specified in
the relevant specification.

6.3 Initial measurements

Complete initial examinationslsand:ameasurementsisonl thel{DWUTcasrequired by the relevant
specification.

6.4 Conditioning

The following procedure shall be accomplished:

— condition the sample at the test temperature for either 4 h or as otherwise specified in the
relevant specification;

— pressurize the closure to the specified pressure, if required;

— measure the pressure according to the test method B of IEC 61300-2-38.

Conditioning of the DUT at other lower and/or higher temperatures shall be specified in the
relevant specification.

6.5 Bending procedure

Move the clamp to the specified angle. The applied bending force shall not exceed 500 N. If
no angle is specified, bending to an angle of £ 30° is recommended. When applying the bends,
change from one extreme position to another within 15 s. Maintain the cable bend for a
specified time in each direction. If duration is not specified, maintain the cable bend position
for 5 min in each direction. Apply the specified number of bending cycles. Repeat bending at
the axis perpendicular to the initially tested axis. Repeat at other axes if specified.

If required in the relevant specification, perform the transient loss measurement during the
test according to IEC 61300-3-28.

Measure the pressure according to the test method B of IEC 61300-2-38.
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Unless otherwise specified, repeat the test for each cable protruding from the closure.

6.6 Recovery

Allow the DUT to recover under standard test conditions for 4 h, as defined in IEC 61300-1,
unless otherwise specified in the relevant specification.

6.7 Final measurements

On completion of the test, perform the final measurements, as defined in the relevant
specification. The results of the final measurement shall be within the limit established in the
relevant specification.

For the sealing test of the DUT, the sealing performance shall be checked according to test
method A of IEC 61300-2-38.

For the optical evaluation of the DUT, the variation of the attenuation shall be measured
according to IEC 61300-3-28.

Visually examine the DUT in accordance with IEC 61300-3-1. Check for evidence of any
degradation in the device under test. This may include, for example:

— broken, loose or damaged parts or accessories;
— breaking or damageto the cable jacket; seals,cable clamps;

7 Severity

The severity is determined by the number.and direction of cable bends, test temperature and
overpressure for each environmental _category according to |IEC 61753-1. The severity shall
be specified in the relevant specification., Recommended values of the test parameters are
given in Table 1.

Table 1 — Test severities

Environmental Test parameters Sealing test DUT Optical test DUT
category
Bending angle: + 30° + 30°
Duration at extreme 5 min 5 min
positions:
C Number of cycles: 5 per cable 5 per cable
Test temperature: (-5+2)°C +23 °C
and (+45 £ 2) °C
Overpressure: 0 kPa 0 kPa
Bending angle: + 30° + 30°
Duration at extreme 5 min 5 min
positions:
A and G Number of cycles: 5 per cable 5 per cable
Test temperature: (-15+2)°C +23 °C
and (+45 £ 2) °C
Overpressure: 0 kPa 0 kPa
Bending angle: + 30° + 30°
s Duration at extreme 5 min 5 min
positions:
Number of cycles: 5 per cable 5 per cable
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Environmental
category

Test parameters

Sealing test DUT

Optical test DUT

Test temperature:

Overpressure at test
temperature:

(-15+2)°C
and (+45 + 2) °C

(40 + 2) kPa

+23 °C

0 kPa

8 Details to be specified

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

— type, diameter and length of cable to be used;

— number of cables entering or exiting the closure to be tested;

— DUT mounting instructions;

— rate of bending and any stops or holding periods during the cycle;

— clamping location of the cable;

— configuration of the monitoring circuit for optical measurements;

— initial examinations and measurements and performance requirements;

— optical measurements and performance requirements during the test
— final examinations;and-measurements/and performance requirements;
— deviations from the test procedure;

— additional pass/fail criteria.
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