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National foreword

This Draft for Development has been prepared by Technical Committee RPI/13 
and is the English language version of ENV 843-2:1995 Advanced technical 
ceramics — Monolithic ceramics — Mechanical properties at room temperature — 
Part 2: Determination of elastic moduli, published by the European Committee for 
Standardization (CEN).
It is being issued in the Draft for Development series of publications and is of a 
provisional nature because it is considered that further experience is required in 
its application before it is converted into a British Standard. It should be applied 
on this provisional basis, so that information and experience of its practical 
application may be obtained and reported to the CEN committee responsible for 
converting the prestandard into a European Standard.
ENV 843-2:1995 was produced as a result of international discussions in which 
the UK took an active part.
A review of the prestandard will be carried out 2 years after its publication by the 
European organization so that a decision can be taken on its status at the end of 
its 3-year life. The commencement of the review period will be notified by an 
announcement in BSI News.
According to the replies received, the responsible BSI Committee will decide 
whether to support the conversion into a European Standard, to extend the life of 
the prestandard or to withdraw it. Comments should be sent in writing to the 
Secretary of RPI/13 at BSI, 389 Chiswick High Road, London W4 4AL, quoting 
the document reference (DD ENV 843-2), the relevant clause number and 
proposing, where possible, an appropriate revision of the text.
NOTE International and European Standards as well as overseas standards, are available from 
Customer Services, BSI, 389 Chiswick High Road, London W4 4AL.

This publication is not to be regarded as a British Standard.

Cross-references

Publication referred to Corresponding British Standard

BS EN 623 Advanced technical ceramics. Monolithic 
ceramics. General and textural properties

EN 623-2:1993 Part 2:1993 Determination of density and porosity
ENV 623-3:1993 DD ENV 623-3:1993 Determination of grain size
ENV 623-4:1993 DD ENV 623-4:1994 Determination of surface 

roughness
EN 843-1:1994 BS EN 843 Advanced technical ceramics. Monolithic 

ceramics. Mechanical properties at room temperature
Part 1:1995 Determination of flexural strength

EN 10002-2:1992 BS EN 10002 Tensile testing of metallic materials
Part 2:1992 Verification of the force measuring system 
of the tensile testing machine

EN 45001:1989 BS 7501:1989 General criteria for the operation of 
testing laboratories

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
the ENV title page, pages 2 to 18, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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English version

Advanced technical ceramics — Monolithic ceramics — 
Mechanical properties at room temperature — 

Part 2: Determination of elastic moduli

Céramiques techniques avancées — 
Céramiques monolithiques — Propriétés 
mécaniques à temperature ambiante — 
Partie 2: Détermination des caractéristiques 
elastiques

Hochleistungskeramik — Monolithische 
Keramik — Mechanische Eigenschaften bei 
Raumtemperatur — 
Teil 2: Bestimmung des E-Moduls

This European Prestandard (ENV) was approved by CEN on 1992-10-06 as a
prospective standard for provisional application. The period of validity of this
ENV is limited initially to three years. After two years the members of CEN
will be requested to submit their comments, particularly on the question
whether the ENV can be converted into a European Standard (EN).
CEN members are required to announce the existence of this ENV in the same
way as for an EN and to make the ENV available promptly at national level in
an appropriate form. It is permissible to keep conflicting national standards in
force (in parallel to the ENV) until the final decision about the possible
conversion of the ENV into an EN is reached.
CEN members are the national standards bodies of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europäisches Komitee für Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1995 All rights of reproduction and communication in any form and by any means reserved in all 
countries to CEN and its members.
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Foreword

This European Prestandard has been prepared by 
CEN/TC 184, Advanced technical ceramics, of which 
the secretariat is held by BSI.
EN 843 consists of four Parts:

— Part 1: Determination of flexural strength;
— Part 2: Determination of elastic moduli (ENV);
— Part 3: Determination of subcritical crack 
growth parameters (ENV);
— Part 4: Determination of hardness (ENV).

CEN/TC 184 approved this European Prestandard 
by its resolution 2 during its sixth meeting, held in 
Alkmaar on 1992-09-30.
In accordance with the CEN/CENELEC Internal 
Regulations, the following countries are bound to 
announce this European Prestandard: Austria, 
Belgium, Denmark, Finland, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain, Sweden, 
Switzerland, UK.
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exciting vibration in (a) flexural, (b) torsional, 
and (c) longitudinal modes. The detecting 
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on the test piece, typically as shown, but 
depending on the direction in which it 
detects vibration 17
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1 Scope
This Part of EN 843 describes methods for determining the elastic moduli, specifically Young’s modulus, 
shear modulus and Poisson’s ratio, of advanced monolithic technical ceramics at room temperature. The 
prestandard prescribes four alternative methods for determining some or all of these three parameters:

— A The determination of Young’s modulus by static flexure of a thin beam in three- or four-point 
bending.
— B The determination of Young’s modulus by forced longitudinal resonance, or Young’s modulus, 
shear modulus and Poisson’s ratio by forced flexural and torsional resonance, of a thin beam.
— C The determination of Young’s modulus, shear modulus and Poisson’s ratio from the time-of-flight 
of an ultrasonic pulse.
— D The determination of Young’s modulus from the fundamental natural frequency of a struck bar 
(impulse excitation method).

All the test methods assume the use of homogeneous test pieces of linear elastic materials.
With the exception of Method C, the test assumes that the test piece has isotropic elastic properties. 
Method C may be used to determine the degree of anisotropy by testing in different orientations. At high 
porosity levels all of the methods may become inappropriate. The maximum grain size (see EN 623-3), 
excluding deliberately added whiskers, shall be less than 10 % of the minimum dimension of the test piece.

2 Normative references
This European prestandard incorporates, by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and the 
publications are listed hereafter. For dated references, subsequent amendments to or revision of any of 
these publications apply to this European prestandard only when incorporated in it by amendment or 
revision. For undated references the latest edition of the publication referred to applies.
EN 623-2, Advanced technical ceramics — Monolithic ceramics: General and textural properties — 
Part 2: Determination of density and porosity. 
ENV 623-3, Advanced technical ceramics — Monolithic ceramics: General and textural properties — 
Part 3: Determination of grain size. 
ENV 623-4, Advanced technical ceramics — Monolithic ceramics: General and textural properties — 
Part 4: Determination of surface roughness. 
EN 843-1, Advanced technical ceramics — Monolithic ceramics — Mechanical properties at room 
temperature — Part 1: Determination of flexural strength. 
EN 10002-2, Metallic materials — Tensile testing of metallic materials — Part 2: Verification of the force 
measuring system of the tensile testing machine. 
EN 45001, General criteria for the operation of testing laboratories. 
ISO/R 463, Dial gauges reading in 0,01 mm, 0,001 in, and 0,0001 in. 
ISO 3611, Micrometer callipers for external measurement. 
ISO 6906, Vernier callipers reading to 0,02 mm. 

3 Definitions
For the purposes of this prestandard, the following definitions apply:

3.1 
young’s modulus

the stress required in a material to produce unit strain in uniaxial extension or compression

3.2 
shear modulus

the shear stress required in a material to produce unit angular distortion
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3.3 
poisson’s ratio

the negative value of the ratio of lateral strain to longitudinal strain in an elastic body stressed 
longitudinally

3.4 
static elastic moduli

elastic moduli determined in an isothermal condition by stressing statically or quasistatically

3.5 
dynamic elastic moduli

elastic moduli determined non-quasistatically, i.e. under adiabatic conditions, such as in the resonant, 
ultrasonic pulse or impulse excitation methods

4 Method A: Static bending method
4.1 Summary of method

Using three-point or four-point bending of a thin beam test piece, the elastic distortion is measured, from 
which Young’s modulus may be calculated according to thin-beam equations.

4.2 Apparatus

4.2.1 Test jig, in accordance with that described in EN 843-1 in terms of its function, i.e. the support and 
loading rollers shall be free to roll, and to articulate to ensure axial and even loading.
NOTE 1 Articulation is not essential for carefully machined flat and parallel-faced test pieces.

The outer span of the test jig shall be 40 mm or greater.
NOTE 2 A span of 100 mm is recommended to obtain large displacements and to ensure that the compliance of the machine is a 
small correction if displacement is recorded as a machine cross-head movement.

The test jig may be either for three-point or four-point flexure. The latter method is required if 
displacement is determined by strain gauges or differential transducer.
4.2.2 Mechanical testing machine, capable of applying a force to the test jig at a constant displacement rate. 
The test machine shall be equipped for recording the load applied to the test jig at any point in time. The 
accuracy of the test machine shall be in accordance with EN 10002-2, Grade 1 (1 % of indicated load), and 
shall be capable of recording to a sensitivity of better than 0,1 % of the maximum load employed. The 
calibration shall have recently been checked.
4.2.3 The displacement of the loaded test piece shall be measured by one of three methods:

— Method 1. Recording the apparent displacements of the test machine with the test piece, and with the 
test piece replaced by a steel or ceramic bar at least 15 mm thick. The difference between these 
displacements is equivalent to the displacement of the test piece in the test jig. The displacement 
recording device shall be calibrated by comparing machine cross-head displacement with the movement 
indicated on a dial gauge (see 4.2.5) contacting the cross-head.
— Method 2. Recording the displacement of the test piece directly using a transducer contacting two 
defined points on the surface of the test piece between the support loading rollers in three-point or 
four-point bending. The defined points shall be the centre of the span and one or both loading rollers in 
four-point bending, or the centre of the span and one or both support rollers in three-point bending. The 
transducer shall be capable of detecting movements with an accuracy of 0,001 mm, shall have output 
linear to 0,01 % and shall be calibrated to an accuracy of 0,1 %.
— Method 3. Recording the strain on the surface of the test piece by using a strain gauge placed on the 
surface of the test piece between the central loading rollers in four-point bending. The strain gauge and 
its associated bridge circuit shall have an accuracy of better than 0,1 %, and be capable of resolving a 
strain of less than 10–5.

NOTE It is recommended that the strain gauge should only be applied by experienced personnel in order to ensure it performs 
accurately. It is also recommended that two or more gauges are fitted and their outputs recorded simultaneously in order to provide 
a check on reproducibility.

4.2.4 Micrometer, in accordance with ISO 3611:1978, capable of recording to 0,01 mm.
4.2.5 Dial gauge, in accordance with ISO R/463:1965 or other suitable calibrated displacement measuring 
device, capable of recording to 0,01 mm.

Full document details: DD ENV 843-2:1996

http://avadocuments2026.com/doc/dd-env-843-2-1996
http://avadocuments2026.com/doc/dd-env-843-2-1996

