°
w SLOVENSKI STANDARD

oSIST prEN I1ISO 20504:2018
O1-januar-2018

Fina keramika (sodobna keramika, sodobna tehni¢éna keramika) - Mehanske
lastnosti kerami€énih kompozitov pri sobni temperaturi - Dolo€anje tla¢nih lastnosti
(ISO/DIS 20504:2017)

Fine ceramics (advanced ceramics, advanced technical ceramics) - Mechanical
properties of ceramic composites at room temperature - Determination of compressive
behaviour (ISO/DIS 20504:2017)

Hochleistungskeramik - Bestimmung der Eigenschaften unter Druck von
endlosfaserverstarkten Verbundwerkstoffen bei Raumtemperatur (ISO/DIS 20504:2017)

Céramiques techniques - Propriétés mécaniques des composites céramiques a
température ambiante - Détermination du comportement compressif (ISO/DIS
20504:2017)

Ta slovenski standard je istoveten z: prEN ISO 20504

ICS:
81.060.30 Sodobna keramika Advanced ceramics
0SIST prEN ISO 20504:2018 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST preN ISO 20504:2018

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 205042019
https://standards.iteh.av/catalog/standards/sist/7 1 abbad5-75e8-45b8-878b-10d913a6a4bc/sist-
en-is0-20504-2019




DRAFT INTERNATIONAL STANDARD
ISO/DIS 20504

ISO/TC 206 Secretariat: JISC
Voting begins on: Voting terminates on:
2017-11-15 2018-02-07

Fine ceramics (advanced ceramics, advanced technical
ceramics) - Mechanical properties of ceramic composites
at room temperature - Determination of compressive

behaviour

Céramiques techniques — Propriétés mécaniques des composites céramiques a température ambiante -
Détermination du comportement compressif

ICS: 81.060.30

THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENT AND APPROVAL. IT IS
THEREFORE SUBJECT TO CHANGE AND MAY
NOT BE REFERRED TO AS AN INTERNATIONAL
STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

(This document is circulated as received from the committee secretariat. )

ISO/CEN PARALLEL PROCESSING

Reference number
ISO/DIS 20504:2017(E)

©1S0 2017



ISO/DIS 20504:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, 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 ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved



ISO/DIS 20504.2:2017(E)

Contents Page
1 S Tod 0] o1 PP PP PTUPTPRPPTRN 1
2 N o] €0 F= LA I ] =T =T o] = PP PPRRPP 1
3 Terms and defiNITIONS ..ot e e et e e e ettt e e s s nbae e e s anbreeeeanees 1
4 S T 1 o = 3
5 F N o F o F- = LU E PSPPI 3
51 T ST MACKHIINE ..ottt e oottt e e e e e ok bbbttt e e e e e st bbb e et e e e e e aanabb b e e eeeeeseannnnnneeas 3
5.2 o= To I U - 11 o DO PP T UPUPPPPPPPPRN 3
5.3 SEIAIN MEASUFIEMIEINT ..eeiiiiii ettt e ettt e e e s et bbbt e e e e e e e s e abebe et e e e e e e sansbbbeeeeeeesaannbnneeeeeeeaaannnes 4
LR 0 A 7= o= - | PRSP 4
L A S £ -V g o F= 18 o [T OO OO PPUPPPTPPPPPPN 4
5.3.3 EXEBNSOMIBIIY oottt e ettt e e oo e e e e e e et e e e e et eeen e 4
5.4 Data reCOITING SYSTOIM ..eiiiiiiiiiiiiiii ettt e bt e e e st et e e e s bb e e e e sabb e e e e anbbeeeesbbeeeeabbeeaeanes 5
55 DIimension MEASUFNING TEVICES .....eiiiiiiiiiiitiie ettt ettt e et e e e st e e e sbb e e e e anba e e e e sbneeeesanbeeeeaaes 5
6 LIS ST o 1T 1 =1 B PSSR 5
6.1 (1=l T o | OO P P TR TPOPPPPPPPPRN 5
6.2 CompPression DEIWEEN PLatENS ... 5
6.3 Test SPECIMEN USEU WILN QIS ooiiiiiiiiiiiiiiiiiieiiiee ettt eeeeeeeeeeeeeeeeeaaessesssasssesasasesssssssssssssssssssssssnnnnnnnnes 7
7 TeSt SPECIMEN PrEPAIALION «.cieii ittt bttt e e e e ettt e e e e s e s bt e et e e e e e e s e abbbeeeeeaeeeeannnnbeees 10
7.1 Machining @nd PrEPArAtiON .....c..oi ittt e e e e e bbb e e e e e s e s anbbbaeeeaeeeeaann 10
7.2 NUMDBDET Of TEST SPECIMIENS ...t e e ettt e e e e e s e bbb e e e e e e e e s nnbbbbeeeaaeaeann 10
8 LI A o] o T od =T [N =S T PP PPPRRORPPPPN 10
8.1 L= S g Lo o L= T Lo I = L R 10
8.2 Measurement of test Specimen diMENSIONS ....c..iiiiiiiii e 10
8.3 27001 ¢ 1T o o PP PRSPPI 10
8.4 TESHING TECNNTGUE ...ttt ettt e ettt e e st e e e st bt e e e sabae e e e anbaeeeeans 11
8.4.1 TeSt SPECIMEN MOUNTING .uviiiiiiiiiie ettt e sttt e bbbt e e s bbbt e e s bbe e e e s bbb e e e s anbbeeesannreeas 11
8.4.2  EXIENSOMELELS ..coiiiiiiiiiiieee e 11
8.4.3  IMEASUIEIMENTS ...coiiiiiiii ittt 11
8.5 L= V2= 11T 11 YT OPURTPP TP 11
9 CalCUlatioN OF FESUILS .cii et e et e e e e e e e et e e e e e e e e annbneeeeae s 12
9.1 TEST SPECIMEN OFIGIN 1.ttt e ettt e e e e e ek bbbt e et e e e s e sanbae e e e e e e e e e anbnbeeeeaaeeeeanbnenees 12
9.2 COMPIESSIVE STIENGLN ..ottt e e e e e s et e e e e e e e s e e nnbbereeaaens 12
9.3 Strain at maximum COMPIESSIVE FOICE .. i 12
9.4 Proportionality ratio or pseudo-elastic modulus, elastic MOAUIUS ..........ccccviiiiieeeii i 12
10 LIS B =] o0 o S PP UPPPPTPPPR 13
Annex A (informative) lllustration of elastic MOAUIUS ........cooiiiiiii i 15
iv © I1SO 2017 — All rights reserved



ISO/DIS 20504.2:2017(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

ISO 20504 was prepared by Technical Committee ISO/TC 206, Fine ceramics.

This second/third/... edition cancels and replaces the first/second/... edition (), [clause(s) / subclause(s) /
table(s) / figure(s) / annex(es)] of which [has / have] been technically revised.

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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

ISO 20504 was prepared by Technical Committee ISO/TC 206, Fine ceramics.

© 1SO 2017 — All rights reserved Y
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DRAFT INTERNATIONAL STANDARD ISO/DIS 20504.2

Fine ceramics (Advanced ceramics, Advanced technical ceramics) —
Mechanical properties of ceramic composites at room temperature —
Determination of compressive behaviour

1 Scope

This International Standard describes procedures for determination of the compressive behaviour of ceramic
matrix composite materials with continuous fibre reinforcement at room temperature. This method applies to
all ceramic matrix composites with a continuous fibre reinforcement, uni-directional (1D), bi-directional (2D)
and tri-directional (xD, with 2 < x u 3), tested along one principal axis of reinforcement. This method may also
be applied to carbon-fibre-reinforced carbon matrix composites (also known as: carbon/carbon or C/C). Two
cases of testing are distinguished: compression between platens and compression using grips.

2 Normative references

The following referenced documents are indispensable for the application 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 — Verification of static uniaxial testing machines — Part1:
Tension/compression testing machines — Verification and calibration of the force-measuring system

ISO 3611, Micrometer callipers for external measurements
ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing

ISO 14126, Fibre-reinforced plastic composites — Determination of compressive properties in the in-plane
direction

ASTM E1012, Standard Practice for Verification of Test Frame and Specimen Alignment Under Tensile and
Compressive Axial Force Application

ISO 17161, Fine ceramics (advanced ceramics, advanced technical ceramics) — ceramic composites —
determination of the degree of misalignement in uniaxial mechanical tests.

ISO 14744 Fine ceramics (advanced ceramics, advanced technical ceramics)— Mechanical properties of
ceramic composites at high temperature — Determination of compression properties.

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

3.1
calibrated length
part of the test specimen which has uniform and minimum cross-sectional area

3.2

initial gauge length

LO

initial distance between reference points on the test specimen in the calibrated length before initiation of the
test

© 1SO 2017 — All rights reserved 1
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3.3
final gauge length
L

final distance between reference points on the test specimen in the calibrated length at the completion of the

test

3.4

initial cross-sectional area

AO

initial area of specimen cross section in the calibration length

35

longitudinal deformation

AL

decrease of the initial gauge length under compressive force

NOTE The longitudinal deformation corresponding to the maximum force should be denoted as AL .
3.6

compressive strain

&

relative decrease of the gauge length defined as the ratio AL/L

NOTE The compressive strain corresponding to the maximum force is denoted as &; .
3.7

compressive force

F

Cc
uniaxial compressive force carried by test specimen at any time during test

3.8

maximum compressive force

Fc,m

greatest uniaxial compressive force applied to test specimen when tested to failure

3.9
compressive stress
o

compressive force supported by the test specimen at any time in the test divided by the initial cross-sectional

area such that o= F_ /A,

3.10
compressive strength

SC m
greatest compressive stress applied to a test specimen when tested to failure

3.11

proportionality ratio or pseudo-elastic modulus

Ep

slope of the linear region of the stress-strain curve, if any

2 © 1SO 2017 — All rights reserved
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NOTE Examination of the stress-strain curves for ceramic matrix composites allows definition of the following cases:
— Material with a linear region in the stress-strain curve.

For ceramic matrix composites that have a mechanical behaviour characterised by a linear region, the proportionality
ratio E is defined as:

O2-03

@

Ep (0'1,0'2) = £y -2,

where (&1, o1) and (&, o») lie near the lower and the upper limits of the linear region of the stress-strain curve (see
Figures A.1 and A.2).

— Material with non-linear region in the stress-strain curve. In this case only, stress-strain couples can be determined at
specified stresses or specified strains.

3.12

elastic modulus

E

proportionality ratio or pseudo-elastic modulus, in the special case where the linearity starts near the origin

See Figure A.2.

4 Principle

A test specimen of specified dimensions is loaded in compression. The compression test is usually performed
at a constant cross-head displacement rate or at a constant deformation rate.

NOTE Constant force rate is only allowed in the case of linear stress-strain behaviour up to failure.
For crosshead displacement tests, a constant rate is recommended when the test is conducted to failure.

The force and longitudinal deformation are measured and recorded simultaneously.

5 Apparatus

5.1 Test machine

The machine shall be equipped with a system for measuring the force applied to the test specimen that shall
conform to grade 1 or better in accordance with ISO 7500-1.

5.2 Load train

The load train is composed of movable and fixed cross-heads, the loading rods and the grips or platens. Load
train couplers may additionally be used to connect the grips or platens to the loading rods.

The load train shall align the test specimen axis with the direction of force application without introducing
bending or torsion in the test specimen. The misalignment of the test specimen shall be verified and
documented in accordance with the procedure described in 1ISO 17161. The maximum percent bending shall
not exceed 5 % at an average axial strain of 500 x 1076,

There are two alternative means of force application:
a) Compression platens are connected to the force transducer and the moving cross-head. The parallelism

of these platens shall be better than 0,01 mm, in the loading area and the faces of the platens shall be
perpendicular to the force application direction.

© 1SO 2017 — All rights reserved 3
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NOTE 1 The use of platens is not recommended for compression testing of 1D and 2D materials with small
thicknesses because of buckling.

NOTE 2 A compliant interlayer material (composed only of paper or cardboard), between the test specimen and
platens, can be used for testing macroscopically inhomogeneous materials to ensure uniform contact pressure.

When the dimensions of the test specimen are such that buckling may occur, it is recommended to use
antibuckling devices similar to those described in 1SO 14126. These devices should not introduce
parasitic stresses during loading of the test specimen.

b) Grips are used to clamp and load the test specimen. The grip design shall prevent the test specimen from
slipping and the grips shall align the test specimen axis with that of the applied force.

5.3 Strain measurement

5.3.1 General

For continuous measurement of the longitudinal deformation as a function of the applied force, either strain
gauges or a suitable extensometer may be used. Use an extensometer that meets the requirements of at least
class 1 in ISO 9513. Measurement of longitudinal deformation over a length as long as possible within the
gauge section length of the test specimen is recommended.

5.3.2 Strain gauges

Strain gauges are used for the verification of the alignment on the test specimen. They may also be used to
determine longitudinal deformation during testing. In both cases, the length of the strain gauges shall be such
that the readings are not affected by local features on the surface of the specimen, such as fibre crossovers.
Care shall be taken to ensure that the strain gauge readings are not influenced by the surface preparation and
the adhesive used.

5.3.3 Extensometry

The linearity tolerance of the extensometer shall be less than 0,15 % of the extensometer range used.
Extensometers shall meet the requirements of at least class 1 in accordance with ISO 9513.

Types of commonly used extensometers are described in 5.3.3.1 and 5.3.3.2.

5.3.3.1 Mechanical extensometer

For a mechanical extensometer, the gauge length corresponds to the longitudinal distance between the two
locations where the extensometer contacts the test specimen. Mounting of the extensometer to the test
specimen shall prevent slippage of the extensometer at the contact points and shall not initiate failure under
the contact points. Any extensometer contact forces shall not introduce bending greater than that allowed
in5.2.

5.3.3.2  Electro-optical extensometer

Electro-optical measurements of strain require reference marks on the test specimen. For this purpose,
fiducial marks such as rods or flags are attached to the test specimen surface perpendicular to the longitudinal
axis of the test specimen. The gauge length corresponds to the longitudinal distance between the two fiducial
marks.

NOTE The use of integral flags as part of the test specimen geometry is not recommended, because of stress
concentrations induced by such features.

4 © 1SO 2017 — All rights reserved



