INTERNATIONAL ISO
STANDARD 22459

First edition
2020-06

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

Céramiques techniques — Renfort de céramiques composites —
Détermination de la distribution de la résistance en traction et de

la déformation a la rupture en traction de filaments dans un fil
multifilamentaire a température ambiante

Reference number
1SO 22459:2020(E)

©1S0 2020



ISO 22459:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved



ISO 22459:2020(E)

Contents Page
FFOT@WOT ........oooccceeeesee stk iv
1 SCOPI ... 1
2 NOTITNATIVE TEECI@INCES .........cccccocovooveieossie sttt 1
3 Terms and defiNITIONIS ... 1
4 PIAIICEPI@ .....ooo 855888 2
5 Significance and use w2
6 AP PATATUS ...tk 3
6.1 Tensile teStiNG @QUIPIIIEINIT ... 3
6.2 DIAtA TECOTAIING ..ot 4
7 T@SE SPE@CIITICIN ...

7.1 General ...
7.2 Window type specimen
7.3 Cylindrical end type specimen

8 TeSt SPECIMEN PIrePaATALION ...ttt
8.1 General......oinn
8.2 Window type specimen
8.3 Cylindrical end £YPe SPECIIIEI ..ooocoievoireeiirieeeseise e 6
8.4  NUMDET Of tEST SPECIMIEIIS. oo 7
9 TE@SE PIOCEAUIE ..o
9.1 Determination of the initial cross-section area
9.2  Determination of the gauge 1enGth ...
9.3 GIIPPIIIE e
9.4 Selection of strain rate :
9.5 TeSt ProCcedure. ...
9.6 Determination of load train compliance
9.7 TEST VALTATEY
10 CalCUIALION OF TE@SULS ... 8
10.1 Calculation of the load train compliance C; ........ 0 T 8
10.2  Calculation of probability of filament rupture P; from the tests on specimens with
A GAUEE 1€NGH OF 200 TN ..o et 10
10.2.1 Determination of the true Origin ... 10
10.2.2 Construction of envelope curve and determination of instantaneous
COMPIIANICE G
10.2.3 Probability of filament rupture
10.3  Distribution of filament rupture strain................
10.3.1 Calculation of filament rupture strain
10.3.2 Filament rupture strain diStribUtion ...
10.4 Distribution of filament strength ...
10.4.1 Initial cross-section area.............c......
10.4.2 Calculation of filament strength
10.4.3 Filament strength distribution.......
10.4.4 Average filament strengths................... :
10.4.5 Mean filament Strength ... AT——
11 TESTTEPOTT ...k e 14
Annex A (informative) Abstract of the handbook of mathematical functions...............cnn 16
BIDIIOGIAPIIY ...t 17

© 1S0 2020 - All rights reserved iii



ISO 22459:2020(E)

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 [SO/TC 206, Fine ceramics.

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 22459:2020(E)

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 ISO 240461).

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.

ISO 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

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

1) Under preparation.
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