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INTERNATIONAL ELECTROTECHNICAL COMMISSION
______________
GUIDANCE FOR RESIDUAL STRESS MEASUREMENT
OF OPTICAL FIBRE
FOREWORD
1) 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 nongovernmental 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.
2) 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.
3) IEC Publications have the form of recommendations for international use 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 cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.
4) 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 national or regional publication shall be clearly indicated in
the latter.
5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.
6) All users should ensure that they have the latest edition of this publication.
7) 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.
8) 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.
9) 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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".
IEC/TR 62469, which is a technical report, has been prepared by subcommittee 86A: Fibres
and cables, of IEC technical committee 86: Fibre optics.
The text of this technical report is based on the following documents:
Enquiry draft

Report on voting

86A/1143/DTR

86A/1148/RVC

Full information on the voting for the approval of this technical report 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.
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The committee has decided that the contents of this publication will remain unchanged 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 later date.
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GUIDANCE FOR RESIDUAL STRESS MEASUREMENT
OF OPTICAL FIBRE

1

Scope

The measurement of residual stress distribution in an uncoated glass optical fibre is
considered to be important as it affects critical fibre parameters such as refractive index,
intrinsic polarization mode dispersion, mode field diameter and dispersion. The optical
polarimetric method is a well-established technique to measure the residual stress of an
optical material. This technical report describes a transverse polarimetric method to measure
the residual stress profile of any type of optical fibre.
The principle and detailed procedure for measuring the optical transverse stress profile of a
fibre, which is cylindrically symmetric, is described in detail. It is based on a polariscope,
which is constructed with a fixed polarizer, a quarter-wave plate and an analyzer. An optical
tomographic technique is also described for measuring the stress profile of a fibre with a
cylindrically non-symmetric structure.

2

Justification of measurement

Residual stress in an optical fibre is induced by the combination of the fibre construction and
the drawing process. The stress information is important because it affects many important
parameters of an optical fibre due to the following reasons.
•

Temperature dependent changes of fibre parameters are larger for a fibre with larger
residual stress, and these are responsible for the statistical behaviour of polarization
mode dispersion (PMD) changes in deployed fibre links. (See references [10-12].) 1)

•

The variation of important fibre parameters such as chromatic dispersion, mode field
diameter, PMD depends on the intrinsic residual stress of an optical fibre. (See references
[13-17].)

•

The asymmetric residual stress profile of a fibre causes fibre curl, which affects cleaving
quality for an optical fibre ribbon.

•

The asymmetric residual stress of a fibre is a major cause of the intrinsic PMD of an
optical fibre. (See references [18-20].)

•

Excessive residual stress can lead to core cracking that might be seen in, for example, the
preparation of the ends for connectors.

•

The design of polarization retaining fibres normally involves inducing a non-symmetric
stress field. This measurement can be used to confirm these designs.

Much progress has been made in measuring the residual stress profile of an optical fibre (see
references [1-9]) such that spatial resolution can be as small as 0,6 µ and accuracy in
measuring stress can be as low as 0,4 MPa.
Depending on the application, either one- or two-dimensional stress data may be needed.
This document describes methods by measuring the polarization rotation of a transversely
exposed laser light across a fibre cross-section using a polarimetric method.

—————————
1) Figures in square brackets refer to the Bibliography.

