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International Standa

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 1-47: Measurement methods and test procedures —
Macrobending loss

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The object| of IEC \is to promote

this end and in addition to other activities, IEC publishes International Stangd ]l e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a C ittee’interested
in the subject dealt with may participate in this preparatory work. i , tal and non-
governmental organizations liaising with the IEC also participate in thi . |E aborates closely
with the International Organization for Standardization (ISO) in accorda vi

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matt , possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

Attention~i AN to
~JEC'shall not"be held responsible for identifying any or all such patent rights.

IEC 60793-1-47 has been prepared by subcommittee 86A: Fibres and

cables, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2006. It constitutes a
technical revision. The main change is listed below:

Introduction of the Annex A describing small bend radius phenomena.

This standard is to be read in conjunction with IEC 60793-1-1.
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The text of this standard is based on the following documents:

CDV Report on voting
86A/1207/CDV 86A/1240/RVC

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 parts of IEC 60793 series, published under the general title Optic
found on the IEC website.

al fibres, can be

The committee has decided that the contents of this publication
the maintenance result date indicated on the IEC web site und :/Ilwebstore.iec.ch" in

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

Publications in the IEC 60793-1 series concern measurement methods and test procedures as
they apply to optical fibres.

Within the same series, several different areas are grouped, but all numbers are possibly not
used, as follows:

Parts 1-10 to 1-19: General
Parts 1-20 to 1-29: Measurement methods and test procedures for dimensions

Parts 1-30 to 1-39: Measurement methods and test procedures for mechanical
characteristics

Parts 1-40 to 1-49: Measurement methods and test procedures f
optical characteristics

Parts 1-50 to 1-59: Measurement methods and test procedur

characteristics
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OPTICAL FIBRES -

Part 1-47: Measurement methods and test procedures —
Macrobending loss

1 Scope

This part of IEC 60793 establishes uniform requirements for measuring
loss of single-mode fibres (category B) at 1 550 nm or 1 625 nm, cat

e macrobending
gory~A1 multimode

1, 850 nm or
1 300 nm, thereby assisting in the inspection of fibres and cables for,co i poses.

multimode fibres.

e Method B — Quarter circle bends, pertains to cat

In the following ,
shaped support .

bent.

of the referenced document (including any amendments) applies.

IEC 60793-1-1: Optical fibres — Part 1-1: Measurement methods and test procedures —
General and guidance

IEC 60793-1-40: Optical fibres — Part 1-40: Measurement methods and test procedures —
Attenuation

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

IEC 61280-4-1: Fibre-optic communication subsystem test procedures — Part 4-1: Cable plant
and links — Multimode fibre-optic cable plant attenuation measurement
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3 Specimen

3.1 Specimen length
311 Method A — Fibre winding

The specimen shall be a known length of fibre, as specified in the detail specification. In
particular, the length of the sample tested for loss is determined by the measurement set-up,
i.e. curvature radius (R) and number of turns (N); any further fibre length does not affect the
measurement results, provided that the signal to noise (S/N) ratio is optimised.

3.1.2 Method B — Quarter circle bends

The specimen length shall be determined according to the details show

3.2 Specimen end face

Prepare a flat end face, orthogonal to the fibre axis, at the inpf( of each test

specimen.

4 Apparatus

4.1 Method A — Fibre winding

4.2 Method B -

The apparatus cd@
and a loss-me

measurepient \results™» Each guide groove shall have a quarter circle segment (i.e. 90°) as
i ] d radius r, i.e. the radius of the quarter circle segment, shall be
sification. The width of each guide groove shall be at least 0,4 mm
er of the fibre.

greater than the~diam

Determine the macrobending loss at the wavelength as stated in the specification (e.g.
650 nm, 850 nm, or 1 300 nm) by using either the transmitted power monitoring technique

(method A of IEC 60793-1-46) or the cut-back technique (method A of IEC 60793-1-40),
taking care of the appropriate launch condition for the specific fibre type.
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/Guide groove

Bend
radius r

Figure 1 — Quarter circle guide g

5 Procedure

5.1 Method A - Fibre winding
5.1.1 General

essive fibre twist. The number of turns,

Loosely wind the fibre )
loss is to be measured are discussed in the

curvature radius and
following paragr .

change from the straight condition to a bent condition, or

— the cut-back technique, which measures the total attenuation of the fibre in the bent
condition. In order to determine the induced attenuation due to macrobending, this value
should be corrected for the intrinsic attenuation of the fibre.

The fibre length outside the mandrel and the reference cut-back length shall be free of bends
that might introduce a significant change in the measurement result. Collection of excess fibre
in a bend radius of at least 140 mm is recommended.

It is also possible to rewind the fibre from a mandrel with a large radius (introducing negligible
macrobend loss) to the mandrel with the required radius. In this case, the macrobend loss can
be determined directly by using the power-monitoring technique (without the correction for the
intrinsic attenuation of the fibre).

Care must be taken in order not to introduce torsion on any fibre part during the
measurements, as this would affect the result.
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5.1.2 Single-mode fibres

Different applications may require different deployment conditions: fibre types have been
developed which exhibit bending performances optimized for each condition.

Two typical environments are recognized for (possibly) different fibre types, for which different
measurement set-ups should be considered when characterizing fibre performances.

a) Long distance networks: far from urban areas, space occupancy is not typically an
issue, and bends imposed to the fibres can be limited to relatively large radii. Fibres
designed for this application should be tested in similar conditions, i.e. with the
samples wrapped around relatively large radius mandrels, e.g. in the range 25 mm to
30 mm.

application should be tested in similar conditions,
radii, e.g. in the range 7,5 mm to 15 mm (see Ann

ive quarter turns. This should be taken into
o the sample (number of coils).

The following re . ; o test conditions in both cases (items a) and b)
above):

For each radius, the number of turns shall be chosen in such a way that:

— the induced loss is significantly higher than the detection limit of the set-up; when
necessary, for example for low bend loss fibres, tests may be carried out with more
turns than the specification requires — followed by linear normalization to the
specified number;

— the induced loss is significantly lower than the onset of the non-linear region in the
set-up; for bending radii in the range 5 mm to 10 mm this may imply that not more
than 5 to 10 turns should be used.

Bend radius

1 If there is excessive displacement between successive u-turns, the length of the sample arranged on two u-
turns can be shorter than one coil. A maximum displacement between adjacent u-turns of 0,5 mm is therefore
suggested.



