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

AttentionisdrawnlSO draws attention to the possibility that seme-ofthe elementsimplementation of this
document may beinvolve the subjeetuse 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 ldentlfylng any or all such patent rlghts —De%aﬂ&ef—aﬂy—pa%em—ﬂghtﬁdenﬁﬁed—dﬁpmg—ehe

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.ise.orgliso/ferewordhtmlwww.iso.org/iso /foreword.html.

This document was prepared by Technical Committee ISO/TC 206, Fine ceramics.

This second edition cancels and replaces the first edition (ISO 20505:2005), which has been technically
revised.

The main changes are as follows:

— Scope revised to include the possibility of measuring the interlaminar shear modulus through the use
of a gauges-instrumented losipescu sample;

— new entries added to Clause- 3;
— 5.3 and 7.2 specify requirements on the gauges-instrumented losipescu sample;
— 9.3,9.4 and 9.5 define formulae to determine the shear modulus;

— material orientation-added to Figure-2-and Figure 3;

© IS0 26222023 - All rightsreserved \
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— subclause on test validity added (8.4);
— Table 1 and Table 2 updated;

— Annex A replaced by a method to verify the shear stress field in the losipescu test to ensure that that
there are no coupling effects that make this document unsuitable for determining the interlaminar
shear properties of the material;

— minor editorial corrections;

— structure revised;

— symbols and notation modified in accordance with ISO 19634.

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

wwwise-ers/membershtmlwww.iso.org/members.html.
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FINAL DRAFT INTERNATIONAL STANDARD ISO/FDIS 20505:2023(E)

Fine ceramics (advanced ceramics, advanced technical ceramics)
— Mechanical properties of ceramic composites at room
temperature — Determination of the interlaminar shear strength
and shear modulus of continuous-fibre-reinforced composites by
the compression of double-notched test pieces and by the
Iosipescu test

1 Scope

This document specifies a method for the determination of interlaminar shear strength at ambient
temperature by the compression of a double-notched test piece and a method for the determination of
interlaminar shear strength and modulus at ambient temperature by the losipescu test. This document
applies to all ceramic matrix composites with a continuous fibre reinforcement, having unidirectional
(1D), bidirectional (2D) and multidirectional (xD, with x> > 2] fibre architecture, where a major part of
reinforcements is a stack of plies.

This document is applicable to material development, material comparison, quality assurance,
characterization, reliability and design data generation. The simpler compression test method of a
double-notched test piece is applicable only when the shear strength has to be measured.

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 3611, Geometrical product specifications (GPS) — Dimensional measuring equipment: Micrometers for
external measurements — Design and metrological characteristics

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 17161, Fine ceramics (advanced ceramics, advanced technical ceramics) — Ceramic composites —
Determination of the degree of misalignment in uniaxial mechanical tests

ISO 19634, Fine ceramics (advanced ceramics, advanced technical ceramics) — Ceramic composites —
Notations and symbols

[SO 20507, Advanced ceramics -— Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20507 and ISO 19634 and the
following apply.

© IS0 26222023 - All rights reserved 1
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ISO and IEC maintain terminology databases for use in standardization at the following addresses:
— ISO Online browsing platform: available at kttps://wwwiise.org/obphttps://www.iso.org/obp

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

3.1
shear section
section located between the notches of test sample

Note 1 to entry: Due to the orientation of the test sample (see Figures 2 and 3), the shear plane is orthogonal to
direction 3 and parallel to the stack of plies (plane 1, 2). Therefore, the shear mechanism occurs between the
composite plies and the resulting shear properties, with respect to the definition given in ISO 20507, are labelled as
“interlaminar”.

3.2

initial shear section area

So

shear section area before test between the notches of the test piece at room temperature

3.3

shear section area

Se

effective shear loaded section area of the test piece at room temperature

Note 1 to entry: This effective shear loaded section area is determined when a valid failure occurs in a plane parallel
to the shear plane in an losipescu test sample.

3.4

shear force

F

FEeoreeforce parallel to the shear section carried by the test specimen at any time during the shear test

Note 1 to entry: See Figure 1.
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y  shear strain 6  displacement
Figure 1- — Shear force and shear strain
3.5
maximum shear force
Fm

maximum force parallel to the shear section during a test or at fracture

3.6

interlaminar shear strength

OILSS,m,i,3

ratio of the maximum shear force to the initial shear section area

w:n

Note 1 to entry: With respect to the material orientation defined in ISO 19634, subscript “i” is for the direction of
the load with respect to the material orientation and subscript “3” is for the material orientation orthogonal to the
shear plan (see Figures 2 and 3).

3.7
shear strain

Y
change in angle between two adjacent sides of a cubic-shaped stress element submitted to a shear force

Note 1 to entry: Although shear strain is defined as an angle, for small strains this measure becomes the ratio of
displacement 6 to the height of the stress element L (see Figure 1).

3.8

strain

Eij

o

ratio of deformation to initial strain gauge length

Note 1 to entry: The subscripts "ij" and "8" indicate the orientation of the strain gauge with respect to test sample
orientation.

3.9
shear stress

O1LSS 1,3
ratio of the shear force to the initial shear section area at any time during the test
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