BS EN ISO 22459:2024

Fine ceramics (advanced ceramics, advanced
technical ceramics) — Reinforcement of
ceramic composites — Determination of
distribution of tensile strength and tensile
strain to failure of filaments within a
multifilament tow at ambient temperature

°
bSl o Documents

Document Sharing Hub

Full document details: BS EN ISO 22459:2024


http://www.avadocuments.com/doc/bs-en-iso-22459-2024
http://www.avadocuments.com/doc/bs-en-iso-22459-2024

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO 22459:2024.
[t is identical to ISO 22459:2024. It supersedes BS EN ISO 22459:2022,
which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee RPI/13, Advanced technical ceramics.

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

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 30769 6
ICS 81.060.30

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 August 2024.
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NORME EUROPEENNE
EUROPAISCHE NORM August 2024

ICS 81.060.30 Supersedes EN ISO 22459:2022

English Version

Fine ceramics (advanced ceramics, advanced technical
ceramics) - Reinforcement of ceramic composites -
Determination of distribution of tensile strength and
tensile strain to failure of filaments within a multifilament
tow at ambient temperature (ISO 22459:2024)

Céramiques techniques - Renfort de céramiques Hochleistungskeramik - Faserverstarkungen von
composites - Détermination de la distribution de la keramischen Verbundwerkstoffen - Bestimmung der
résistance en traction et de la déformation a la rupture Verteilung von Zugfestigkeit und Zugdehnung bis zum
en traction de filaments dans un fil multifilamentaire a Versagen von Filamenten innerhalb eines
température ambiante (ISO 22459:2024) Multifilamentkabels bei Raumtemperatur (ISO

22459:2024)

This European Standard was approved by CEN on 30 June 2024.

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
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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, Ttirkiye and
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EN ISO 22459:2024 (E)

European foreword

This document (EN ISO 22459:2024) has been prepared by Technical Committee ISO/TC 206 "Fine
ceramics” in collaboration with Technical Committee CEN/TC 184 “Advanced technical ceramics” the
secretariat of which is held by DIN.

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 February 2025, and conflicting national standards
shall be withdrawn at the latest by February 2025.

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.

This document supersedes EN I1SO 22459:2022.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

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, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 22459:2024 has been approved by CEN as EN ISO 22459:2024 without any modification.
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Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 206, Fine ceramics, in collaboration with
the European Committee for Standardization (CEN) Technical Committee CEN/TC 184, Advanced technical
ceramics, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna
Agreement).

This second edition cancels and replaces the first edition (ISO 22459:2020), of which it constitutes a minor
revision.

The changes are as follows:
— Figure 2 has been updated;
— Figure 3 has been updated.

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.
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International Standard ISO 22459:2024(en)

Fine ceramics (advanced ceramics, advanced technical
ceramics) — Reinforcement of ceramic composites —
Determination of distribution of tensile strength and tensile
strain to failure of filaments within a multifilament tow at
ambient temperature

1 Scope

This document specifies the conditions for the determination of the distribution of strength and rupture
strain of ceramic filaments within a multifilament tow at room temperature by performing a tensile test on
a multifilament tow.

This document applies to dry tows of continuous ceramic filaments that are assumed to act freely and
independently under loading and exhibit linear elastic behaviour up to failure. The outputs of this method
are not to be mixed up with the strengths of embedded tows determined by using [SO 24046.

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.

ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1:
Tension/compression testing machines — Calibration and verification of the force-measuring system

ISO 10119, Carbon fibre — Determination of density

EN 1007-2, Advanced technical ceramics — Ceramic composites — Methods of test for reinforcements — Part 2:
Determination of linear density

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1

gauge length

Ly

initial distance between two reference points on the tow

Note 1 to entry: Usually the gauge length is taken as the distance between the gripped ends of the tow.

3.2
initial cross-section area
So
cross-section area of the tow
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3.3

tow elongation

A

increase of the gauge length during the tensile test

3.4.1

total compliance

Cy

ratio of the measured displacement to the corresponding force during the tensile test

3.4.2

load train compliance

G

ratio of the load train elongation, excluding the specimen contribution, to the corresponding force during
the tensile test

3.5

strain

€

ratio of the tow elongation A to the gauge length L,

3.6

filament rupture strain

Erj . : :

strain at step j in the non-linear parts of the force-displacement curve

3.7

filament strength

Oy

ratio of the tensile force to the cross-section area of all unbroken filaments at step j in the non-linear parts
of the force-displacement curve

3.8

average filament strength

61‘

statistical average strength of the filaments in the tow for each test determined from the Weibull strength
distribution parameters of the filaments

3.9
mean filament strength

Or
arithmetic mean of the average strengths

4 Principle

A multifilament tow is loaded in tension at a constant displacement rate up to rupture of all the filaments
in the tow. The force and displacement are measured and recorded. From the force-displacement curve the
two-parameter Weibull distribution of the rupture strain and of the strength of the filaments is obtained by
sampling the nonlinear parts of the curve at discrete intervals, j, which correspond to an increasing number
of failed filaments in the tow.

5 Significance and use

Because measurement of the displacement directly on the tow is difficult, it is usually obtained indirectly
via a compliance measurement which includes contributions of the loading train, the grips and the tabbing
materials. These contributions have to be corrected for in the analysis. When it is possible to measure the tow
elongation directly (by using a suitable extensometer system) this correction is not needed. The calculation
of the results in Clause 10 also applies in this case by setting the load train compliance equal to zero.
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