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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 standardization coi. pris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fi.!lds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spc-ificaiions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrel to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET ccllaborates closely
with the International Organization for Standardization (ISO) in accordance with ccnditioi.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as :e@i1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. usz and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmr ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~._tior>l and regional publications. Any divergence
between any IEC Publication and the corresponding natical o: regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an !EC Pubi.zation.

All users should ensure that they have the laiast 2divon of this publication.

No liability shall attach to IEC or its dire :tors, employees, servants or agents including individual experts and
members of its technical committees #nd  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatshev >r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. mutive references cited in this publication. Use of the referenced publications is
indispensable for the correct a.>'*Cation of this publication.

Attention is drawn to . > pczsibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC si Il nc be held responsible for identifying any or all such patent rights.

International S$tondard \=C 60793-1-47 has been prepared by subcommittee 86A: Fibres and
cables, of IEC teci nical committee 86: Fibre optics.

This thi'd edition cancels and replaces the second edition published in 2006. It constitutes a
techiii=ai revision. The main change is listed below:

Int.oduction of the Annex A describing small bend radius phenomena.

Tris 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 Optical fibres,.cai. be
found on the IEC website.

The committee has decided that the contents of this publication will remain unc'anger. until
the maintenance result date indicated on the IEC web site under "http://webstore iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a lat~r ¢ ate.
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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 for transmissior, anc
optical characteristics

Parts 1-50 to 1-59: Measurement methods and test procedures for environm ~ntal
characteristics
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Part 1-47: Measurement methods and test procedures —
Macrobending loss

1 Scope

This part of IEC 60793 establishes uniform requirements for measuring the macrobei.ding
loss of single-mode fibres (category B) at 1 550 nm or 1 625 nm, category A1 mui'mole
fibres at 850 nm or 1 300 nm, and category A3 and A4 multimode fibres at 650 nm, 822 ni» or
1 300 nm, thereby assisting in the inspection of fibres and cables for commercial puinost s.

The standard gives two methods for measuring macrobending sensitivity:

\

e Method A — Fibre winding, pertains to category B single-mode fibros ai.
multimode fibres.

category A1

e Method B — Quarter circle bends, pertains to category A3 and » 4 mu'timode fibres.

For both of these methods, the optical power is measured using either the power monitoring
or the cut-back technique.

Methods A and B are expected to produce different rosuts f they are applied to the same
fibre. This is because the key difference betweer. thc two methods is the deployment,
including the bend radius and amount of fibre thuiis Lent. The reason for the difference is
that A3 and A4 multimode fibres are expected to ne r.eployed in short lengths with relatively
fewer bends compared to single-mode and category A1 multimode fibres.

In the following text, the “curvature radius ' defined as the radius of the suitable circular
shaped support (e.g. mandrel or guici.9 g oove on a flat surface) on which the fibre can be
bent.

2 Normative references

The following reference ! documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced dc¢ ~um 2nt (including any amendments) applies.

IEC 60793-1«": Cntical fibres — Part 1-1: Measurement methods and test procedures —
General an' gu'dance

IEC £07.3-1-40: Optical fibres — Part 1-40: Measurement methods and test procedures —
Afteauaticn

1=-C 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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