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Foreword

This European Prestandard has been prepared by Technical Committee CEN/TC 184
"Advanced technical ceramics”, the secretariat of which is held by BSI.

EN 12923 consists of two parts:

Part 1:General practice for undertaking corrosion tests (ENV)
Part 2: Oxida#0p tes{ENV)

Annex A is infor/mﬁtive.
This Prestandard in?éies a Bibliography.

According to the CEN/%ELEC Internal Regulations, the national standards organizations
of the following countri re bound to announce this European Prestandard: Austria,
Belgium, Czech Republic, mark, Finland, France, Germany, Greece, Iceland, Ireland,
ltaly, Luxembourg, Netherlanf&, Norway, Portugal, Spain, Sweden, Switzerland and the
United Kingdom. @
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1 SCOPE

This Part of ENV 12923 describes a simple oxidation test for advanced technical ceramics.
The test is designed to give an assessment of the mass and dimensional changes of test pieces
following oxidation at high temperature in an oxidizing atmosphere, and to assess whether
oxidation has a significant effect on the subsequent strength, either at room temperature or at
elevated temperatures.

resulting fro h-temperature exposure, such as changes in susceptibility to subcritical crack

NOTE 1 This test method does not allow definition of other mechanical performance changes
growth, creep }?u/iour, migration of secondary constituents, etc.

NOTE 2 This test od does not cover the additional effects of other corrodents in the ambient
atmosphere, such a It vapours, reducing or corrosive gases, and other contaminants. This method
also does not cover te%t pressures other than ambient atmospheric pressure.

<

NOTE 3 An interlaboratory%luatlon of the procedure given in this standard is summarised in annex

. /)/

2 NORMATIVE REFEREN@S

This European Prestandard incorp?a s by dated or undated reference, provisions from other
publications. These normative referaés are cited at the appropriate places in the text and the
publications are listed hereafter. For dai@l, references, subsequent amendments to or revisions
of any of these publications apply to this pean Prestandard only when incorporated in it
by amendment or revision. For undated (®fgrences, the latest edition of the publication
referred to applies (including amendments).

ENV 820-1 Advanced technical ceramics %Ohthlc ceramics —Thermomechanical

properties — Part 1: Determlnatlo@ of flexural strength at elevated
temperature.

EN 843-1  Advanced technical ceramics — Monolithi amics — Mechanical properties
at room temperature — Part 1: Determination xural strength.

ENV 1006 Advanced technical ceramics — Methods of te<jng monolithic ceramics —
Guidance on the sampling and selection of test plecg\

EN 60584-1 Thermocouples — Part 1: Reference tables (IEC 60584%.?95).
EN 60584-2 Thermocouples — Part 2: Tolerances (IEC 60584-2:1982+A1:1989).

EN ISO/IEC 17025 General requirements for the competence of testing and calibration
laboratories (ISO/IEC 17025:1999).

ISO 3611 Micrometer callipers for external measurement.

ISO 4677-1 Atmospheres for conditioning and testing — Determination of relative humidity
— Part 1: Aspirated psychrometer method.
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ISO 4677-2 Atmospheres for conditioning and testing — Determination of relative humidity
— Part 2: Whirling psychrometer method.

ISO 6906  Vernier callipers reading to 0.02 mm.

3 TERMS AND DEFINITIONS

For the purp(y\s of this European Prestandard the following terms and definitions apply.

3.1 {9

oxidation

process of reacti%f a ceramic material with oxygen in the surrounding atmosphere,
including any interna @actions as a result of the presence of open porosity or of diffusion of
ions to or from the cerapi¢ surface

3.2

catastrophic oxidation )
oxidation of a ceramic materiéf;cvhich, under prescribed conditions leads to rapid material
destruction as a result of lack o @velopment of protective surface layers, skins or scales

S
O

®

Non-oxide ceramic materials, such as th %&:d on silicon nitride, silicon carbide, titanium

4 BACKGROUND

diboride and boron nitride, are subject t emical change when exposed to oxygen in
ambient atmospheres at high temperatures. changes are generally the substitution of the
non-oxygen nonmetallic species by oxygen,@ich results in a mass change and the

development of a surface skin of altered compdawtjon. In addition, the chemical potentials
involved can cause migration of both metallic and etallic species within the near surface
layer, altering the microstructure of the material. In t ase of materials with open porosity,
such as reaction-bonded silicon nitride and some sili arbides, oxidation will generally

occur through continuous pores which are initially surf connected, although these may
become blocked as oxidation proceeds. There may be a o@sequent gradient of the extent of
oxidation through the thickness of a sample or component.

The extent of oxidation is controlled by the chemical nature of thﬁ@\aterial, its homogeneity
and the distribution of any adventitious impurities. Local conce tﬁipns of impurities or
pores intersected by the surface of the test piece, for example, maydsad to locally enhanced
oxidation and the formation of oxidation pits.

The nature of the external surface of the test piece will change. In some cases a glazed
appearance may result if the oxidation products are glassy in character, such as in the case of
some silicon nitrides and silicon carbides. In others where the surface layer becomes
substantially crystalline, it may be matt in appearance. Such layers may be protective of
further oxidation, or substantially slow the process down if they remain intact. However, in
some cases, the oxidation product may not adhere to the sample, but tend to flake off as a
result of disruptive forces caused by volume changes, phase changes and/or thermal





