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Foreword

This document (EN 12290:2005) has been prepared by Technical Committee CEN/TC 184 “Advanced
technical ceramics”, the secretariat of which is held by BSI.

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text or by endorsement, at the latest by December 2005, and conflicting national standards shall be withdrawn
at the latest by December 2005.

This document supersedes ENV_12290:1996.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This European Standard specifies the conditions for determination of compression properties of ceramic
matrix composite materials with continuous fibre reinforcement for temperatures up to 2 000 °C under vacuum
or a gas atmosphere which is inert to the material under test.

NOTE The use of these environments is aimed at avoiding changes of the material to be tested due to chemical
reaction with its environment during the test.

This European Standard applies to all ceramic matrix composites with a continuous fibre reinforcement,
unidirectional (1D), bidirectional (2D), and tridirectional (xD, with 2 < x < 3), loaded along one principal axis of
reinforcement.

Two types of compression are distinguished:

a) compression between platens;

b) 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.

N 10002-4, Metallic materials - Tensile test - Part 4: Verification of extensometers used in uniaxial testing.

N 60584-1|, Thermocouples - Part 1: Reference tables (JEC 60584-1:1995).

N 60584-4, Thermocouples — Part 2: Tolerances (IEC 60584-2:1982 + A1:1989).

EN ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines — Part_1:
Tension/compression testing machines — Verification and calibration of the force measuring system

7500-1:2004).

SO 3611, Micrometer callipers for external measurement.

3 Terms, definitions and symbols
For the purposes of this European Standard, the following terms and definitions apply.

3.1
test temperature, T
temperature of the test piece at the centre of the gauge length

3.2
calibrated length, /
part of the test specimen that has uniform and minimum cross-section area

3.3

gauge length, L,
initial distance between reference points on the test specimen in the calibrated length
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3.4

controlled temperature zone

part of the calibrated length including the gauge length where the temperature is within a range of 50 °C of the
test temperature

3.5
initial cross-section area, 4,
initial cross-section area of the test specimen within the calibrated length, at test temperature

3.6
longitudinal deformation, AL
decrease in the gauge length L between reference points under a compression force

NOTE Its value at maximum force is denoted AL .

3.7
compression strain, €
relative change in the gauge length defined as the ratio AL/L,

NOTE Its value at maximum force is denoted as € ; .

3.8

compression stress, o

compression force supported by the test specimen at any time in the test divided by the initial cross-section
area (4,)

3.9
maximum compression force, F,,
highest recorded compression force in a compression test on the test specimen when tested to failure

3.10
compression strength, o;m
ratio of the maximum compression force (Fy,) to the initial cross-section area (4,)

3.1

proportionality ratio or pseudo-elastic modulus, E,

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

NOTE Examination of the stress-strain curves for ceramic matrix composites allows definition of the following cases:

a) Material with a linear section in the stress-strain curve.

For ceramic matrix composites that have a mechanical behaviour characterized by a linear section, the proportionality
ratio is defined as:

O, — O,
Ep (O-lao-z):#
& —&

(1)

where

(e " 02) and (ez' 02) lie near the lower and upper limits of the linear section of the stress-strain curve.

The proportionality ratio or pseudo-elastic modulus is termed the elastic modulus, E, in the single case where the material
has a linear behaviour from the origin.

b) Material with no-linear section in the stress-strain curve.

In this case only stress-strain couples can be fixed.
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