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Part 1-1: Strain measurement —
O/ Strain sensors based on fibre Bragg gratings

O FOREWORD

1) The International@rotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec ical committees (IEC National Committees). The object of IEC is to promote
international co-opefati n all questions concerning standardization in the electrical and electronic fields. To
this end and in additfo other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr jon is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with éparticipate in this preparatory work. International, governmental and non-
governmental organizations ligfsi®@ with the IEC also participate in this preparation. IEC collaborates closely
with the International Organiz@ition for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreement@EC 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 reco;men ations for international use and are accepted by IEC National
Committees in that sense. While all reaso efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot b sponsible for the way in which they are used or for any
misinterpretation by any end user. }‘

4) In order to promote international uniformity, | ional Committees undertake to apply IEC Publications
transparently to the maximum extent possible In pieir national and regional publications. Any divergence
between any IEC Publication and the correspondin )\‘al or regional publication shall be clearly indicated in
the latter.

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

6) All users should ensure that they have the latest edition of thichation.

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

8) Attention is drawn to the normative references cited in this publication. ;w the referenced publications is
indispensable for the correct application of this publication. Q

9) Attention is drawn to the possibility that some of the elements of this IEC fion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such pat n@ﬂts.

International Standard IEC 61757-1-1 has been prepared by subcomr@l SC 86C: Fibre
optic systems and active devices, of IEC technical committee 86: Fibre op#ics

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

CDV Report on voting

86C/1322/CDV 86C/1353/RVC !

Full information on the voting for the approval of this standard can be found in the rep@w
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 in the IEC 61757 series, published under the general title Fibre optic
sensors, can be found on the IEC website.
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This International Standard is to be used in conjunction with IEC 61757-1:2012.

th bility date indicated on the IEC web site under "http://webstore.iec.ch" in the data

Theqcommittee has decided that the contents of this publication will remain unchanged until
réiat to the specific publication. At this date, the publication will be

*
LI irmed,
. wifzhwn,
. replac?a revised edition, or
« amend O

A bilingual ver@of this publication may be issued at a later date.

%,

74
IMPORTANT - The 'c@r inside' logo on the cover page of this publication indicates

that it contains co which are considered to be useful for the correct
understanding of its co, s. Users should therefore print this document using a
colour printer. .
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INTRODUCTION

It has been decided to restructure the IEC 61757 series, with the following logic. From now
o sub-parts will be renumbered as IEC 61757-M-T, where M denotes the measure and T,

theémology.
*

The eﬁ.g part IEC 61757-1:2012 will be renumbered as IEC 61757 when it will be revised
1oh 2.0 and will serve as an umbrella document over the entire series.
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FIBRE OPTIC SENSORS -

B
1 Scop%

)\ Part 1-1: Strain measurement —
; Strain sensors based on fibre Bragg gratings

This part of IE 757 defines detail specifications for fibre optic sensors using one or more
fibre Bragg gratiggs (FBG) as the sensitive element for strain measurements. Generic
specifications for ¥j optic sensors are defined in IEC 61757-1:2012.

This standard specifi most important features and characteristics of a fibre optic sensor
for strain measuremen ed on use of an FBG as the sensitive element, and defines the
procedures for their det ipation. Furthermore, it specifies basic performance parameters
and characteristics of the sponding measuring instrument to read out the optical signal

from the FBG. This standar r%é to the measurement of static and dynamic strain values in
a range of frequencies. &S\

A blank detail specification is provi@in Annex B.

2 Normative references /O/e‘

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

IEC 60050 (all parts), International E/ect%’mical Vocabulary  (available at

http://www.electropedia.org) 9

IEC 60068-2 (all parts), Environmental testing — Part 2: TQO

IEC 60793-2, Optical fibres — Part 2: Product specifications — G@gl

IEC 60874-1, Fibre optic interconnecting devices and passive co@ nts — Connectors for
optical fibres and cables — Part 1: Generic specification 2&

IEC 61300-2 (all parts), Fibre optic interconnecting devices and passiv ponents — Basic
test and measurement procedures — Part 2: Tests

IEC 61757-1:2012, Fibre optic sensors — Part 1: Generic specification \_A

IEC 62129-1, Calibration of wavelength/optical frequency measurement instrume —\Part 1:
Optical spectrum analyzers

IEC 62129-2, Calibration of wavelength/optical frequency measurement instruments —% :
Michelson interferometer single wavelength meters

IEC TS 62129-3, Calibration of wavelength/optical frequency measurement instruments —
Part 3: Optical frequency meters using optical frequency combs

IEC TR 61931, Fibre optic — Terminology


http://www.electropedia.org/
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ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM) Terms and definitions

ms and definitions

*
For urposes of this document, the definitions given in IEC 61757-1:2012, the
IEC 6(Q§§Jseries, IEC TR 61931, ISO/IEC Guide 99 (VIM), as well as the following apply.

NOTE Lon' ¥d gratings, non-uniform gratings, angled gratings, and FBG in polarization maintaining fibre are
not considered

31 :
FBG O
fibre Bragg grat

phase diffraction grati integrated in optical single-mode silica-based fibres, according to
category B of IEC 6 -2, to selectively reflect a very narrow range of wavelengths while

transmitting others ®

different refractive indexes slightly er than the core.

3.2 {S\

FBG strain sensor
device that uses one or more fib@ragg gratings (3.1) as a sensitive element for strain
measurements

Note 1 to entry: Different configurations are @isee 5.2).

3.3 ®
i .
Bragg wavelength /

wavelength of the FBG (3.1), generally corr@ ding to the Bragg reflection peak or

Note 1 to entry: To achieve thi Xacteristic, periodically spaced zones in the fibre core are altered to have
igh

transmission minimum, without applied strain unde rence ambient conditions
Note 1 to entry: |If referred to as an FBG strain sensor (see it refers to the configuration prior to its
installation.

3.4 @
: %

reference wavelength
wavelength response of an FBG after installation or at the begi g of measurement to the

affecting loading and ambient conditions @

3.5

Rege 5
FBG reflectivity

ratio of the incident optical power P, to the reflected optical power PiB at Br%wavelength AB

Note 1 to entry: The power transmitted to the FBG strain sensor is less than the incident (in al power due
to losses in the fibre at the connector and even in the grating. The definition of the FBG reflectivity shoul@therefore
use the incident optical power P, (see formulas in 7.4.2,) that represents the measurable part at theg€ohneetor of a
fibre optic sensor.

Note 2 to entry: P, depends on the measurement device and has no absolute characteristic value.4ro e
user’s point of view, the reflectivity is important if operational or installation conditions exist that influefice)t
reflective characteristic.

3.6

transmission loss of an FBG sensor

loss of power of the transmitted optical signal passing along the optical fibre, the fibre Bragg
grating and the components to connect an FBG strain sensor outside the FBG spectrum





