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National foreword
This British Standard is the UK implementation of EN ISO 21765:2021. It
is identical to ISO 21765:2020.

The UK participation in its preparation was entrusted to Technical
Committee TCI/100, Co-ordination of activities in textiles and clothing.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2021
Published by BSI Standards Limited 2021

ISBN 978 0 539 04139 2
ICS 59.080.30

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 January 2021.

Amendments/corrigenda issued since publication
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English Version

Textiles - Determination of fabric deformability by forced
mechanical distension (ISO 21765:2020)

Textiles - Détermination de la déformabilité Textilien - Automatische Bestimmung
des étoffes par distension forcée der Deformierbarkeit an Webstoffen
mécaniquement (ISO 21765:2020) und Gelegen (ISO 21765:2020)

This European Standard was approved by CEN on 7 December 2020.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical
references concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre
or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and United Kingdom.

-

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CEN All rights of exploitation in any form and by any means reserved Ref. No. EN IS0 21765:2021: E
worldwide for CEN national Members

Documents

Document Sharing Hub

Full document details: BS EN ISO 21765:2021


http://www.avadocuments.com/doc/bs-en-iso-21765-2021
http://www.avadocuments.com/doc/bs-en-iso-21765-2021

BS EN ISO 21765:2021
ENISO 21765:2021 (E)

European foreword

This document (EN ISO 21765:2021) has been prepared by Technical Committee ISO/TC 38 "Textiles" in
collaboration with Technical Committee CEN/TC 248 “Textiles and textile products” the secretariat of
which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2021, and conflicting national standards shall be
withdrawn at the latest by July 2021.

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

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic
of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice
The text of ISO 21765:2020 has been approved by CEN as EN ISO 21765:2021 without any modification.

Documents

i Document Sharing Hub

Full document details: BS EN ISO 21765:2021


http://www.avadocuments.com/doc/bs-en-iso-21765-2021
http://www.avadocuments.com/doc/bs-en-iso-21765-2021

BS EN ISO 21765:2021

IS0 21765:2020
Contents Page
FFOT@WOTM .........coccccee e85 5885855555855 \%
IIMETOAUICEIONL. ..ot vi
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 APPATARUS......ococeee e85 585585558 3
5.2 Deformability tEST AP PATATUS ... 3
6 T@ST SPECIITICIN.........oooo e 5
Procedure............css
7.1 Inserting the test specimen...
7.2 Specifications of the test.......
72,1 TESE PATAIMIETELS .....oooooiiveiieeiieecieee et
7.2.2  EVAlUATION PATAIMETETS. ..oooooeoeeeeieeeeeee e 6
7.3 TEST PIOCEAUIE ... 7
8 Calculation and specification of the reSUItS ... 7
8.1 Non-crimp fabric. ..., w7
8.1.1 General... ol
8.1.2  Deformation force... .8
8.1.3 Gapwidth....ccceen .8
814 GAP POTTIOM oo 8
81D GAP SNAPE e 8
8.1.6  Fibre-angle change.. .8
8.1.7  Undulation.... .9
8.1.8  Loop formation.... .9
8.1.9 Waviness........ccc. .9
8.1.10 Out-of-roundness... .9
8.2 WOVEI FADTICS ....ooooe e 9
8.2.1 Characteristic value names, symbols and UNits ... 9
8.2.2  Deformation force
8.2.3  GAP POTTIOM oot
8214 GAP ATCQ@ oo
8.2.5  Gapshape.....
8.2.6  Fibre-angle change..
£ 57287 28N U ) Vo 11 1 = o) o 000U OSSO
8.2.8  Shearing AN@Le ...
8.2.9  Waviness
8.2.10  OUL-Of-TOUNAIIESS ....oooooorroeieseissssse s
8.2.11 Residual defOrmation ...
8.3 RGO L =T 15721 o) i of- OSSOSO

8.3.1 Table with characteristic value names, symbols and units
8.3.2 Deformation force

8.3.3  Gap portion...............
8.3.4 Gaparea...
8.3 5 GAP S e
LTS T S T VAV = 14§ LYy
8.3.7  Out-of-roundness ...
8.3.8  Residual deformation
8.4 INOTNIWOVEIIS ...ooooeeeeeeeoeees e seessssssssssss s sssssssss e sssssssssss s eesssssssssssss s eessssssssssssss s
8.4.1  Table with characteristic value names, symbols and units
8.4.2 Deformation fOICE. ...

] Document Sharin%Hub
© IS0 2020 - All rights reserved 1

Full document details: BS EN I1SO 21765:2021


http://www.avadocuments.com/doc/bs-en-iso-21765-2021
http://www.avadocuments.com/doc/bs-en-iso-21765-2021

BS EN ISO 21765:2021

IS0 21765:2020
8.4.3  Anisotropy......
8.4.4  Thinning-out
8.4.5  Waviness ...
8.4.6  OUL-Of-TOUNAIIESS ..ot 13
8.4.7  Residual defOrmation ... 13
8.5 EIVATUATIOTY e 13
9 TESE T@POTL........co e 14
Annex A (informative) EXample IMAZES ... oo 16
Annex B (informative) StatiStical data............ii e 18
BIBDLIOGTAPIY ... 19
Documents
. Document Sharing Hub
v © IS0 2020 - All rights reserved

Full document details: BS EN I1SO 21765:2021


http://www.avadocuments.com/doc/bs-en-iso-21765-2021
http://www.avadocuments.com/doc/bs-en-iso-21765-2021

BS ENISO 21765:2021
IS0 21765:2020

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 38, Textiles, Subcommittee SC 24,
Conditioning atmospheres and physical tests for textile fabrics, in collaboration with the European
Committee for Standardization (CEN) Technical Committee CEN/TC 248, Textiles and textile products,
in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

Documents

] Document SharingVHub
© IS0 2020 - All rights reserved

Full document details: BS EN ISO 21765:2021


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
http://www.iso.org/iso/foreword.html
http://www.iso.org/members.html
http://www.avadocuments.com/doc/bs-en-iso-21765-2021
http://www.avadocuments.com/doc/bs-en-iso-21765-2021

BS EN ISO 21765:2021
IS0 21765:2020

Introduction

The determination of the deformation characteristics is relevant for all production processes in which
flat textile fabrics (including reinforcement textiles) are formed into a three-dimensional shape. This
example is the case for upholstery applications or the majority of current liquid composite molding
(LCM) processes. Knowledge about the development of deformation effects such as changes in fibre
orientation, undulation, and gaps in the textile is crucial for the safe design of processes and components.
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INTERNATIONAL STANDARD IS0 21765:2020

Textiles — Determination of fabric deformability by forced
mechanical distension

1 Scope

This document specifies a method for the automatic determination of the deformability of textile
fabrics, including continuous-fibre reinforcement textiles. This method is not applicable to resin
impregnated fabrics.

The method is suitable for use with fabrics such as woven or knitted fabrics, nonwovens, non-crimp
fabrics, fabrics made of glass rovings or untwisted carbon filament yarns intended for reinforced
composite materials. When applying the method to multi-axial non-crimp fabrics, the evaluation of the
fibre orientation and gaps only incorporates the uppermost layer.

The method can be used for fabrics treated with powder binder.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 139, Textiles — Standard atmospheres for conditioning and testing

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

reinforcement textile

fabric whose fibres are used to absorb and transfer the mechanical loads within a fibre-reinforced
composite material

3.2
deformability
conformability for forced three-dimensional deformation

3.3
specimen plane
plane which is defined by the inserted undeformed test specimen

3.4

specimen holder

device consisting of a retaining ring and a ring-shaped fitting body that retains the test specimen
during deformation with a settable, evenly distributed pressure
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