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National foreword

This Draft for Development is the official English language version of 
ENV 14273:2002.

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

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 European and hence 
British Standard. It should be applied on this provisional basis, so that 
information and experience of its practical application may be obtained.

Comments arising from the use of this Draft for Development are requested so 
that UK experience can be reported to the European organization responsible 
for its conversion into a European Standard. A review of this publication will 
be initiated 2 years after its publication by the European organization so that 
a decision can be taken on its status at the end of its three-year life. The 
commencement of the review period will be notified by an announcement in 
Update Standards.

According to the replies received by the end of the review period, 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 BSI Technical 
Committee RPI/13, Advanced technical ceramics, at 389 Chiswick High Road, 
London W4 4AL, giving the document reference and clause number and 
proposing, where possible, an appropriate revision of the text. 

A list of organizations represented on this committee can be obtained on 
request to its secretary. 

Cross-references

The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Standards 
Catalogue under the section entitled “International Standards Correspondence 
Index”, or by using the “Find” facility of the BSI Standards Electronic 
Catalogue.

Summary of pages

This document comprises a front cover, an inside front cover, the ENV title 
page, pages 2 to 14, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
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Foreword

This document (ENV 14273:2002) has been prepared by Technical Committee CEN/TC 184
"Advanced technical ceramics", the secretariat of which is held by BSI.

Annex A is normative.

This Prestandard includes a Bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to announce this European Prestandard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

1 Scope

This European Prestandard specifies a method for the routine qualitative and quantitative
determination of the crystalline phases (monoclinic, tetragonal and cubic) present in zirconia powders
using X-ray powder diffraction.

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 revisions 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 (including
amendments).

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

3 Principle

The qualitative and quantitative determination of the crystalline phases present in a given zirconia
powder is derived from the X-ray diffraction analysis of a representative sample of this powder.

The qualitative analysis relies on a comparison of the recorded spectrum with available reference data
(e.g. ICDD-JCPDS data base).

For the quantitative analysis, two methods are used: the polymorph method and the full pattern
method.  The latter consists of determining scale factors by a least squares procedure involving all
recorded diffraction peaks [1,2].  The former is a well-established method, details of which can be
found in basic text books [3]; it relies on a comparison of the measured intensities of selected
reflections from the previously identified phases.

NOTE A third method available for quantitative analysis is the Rietveld method.  This method determines the
phase constitution of the sample by fitting the whole X-ray diffraction spectrum through an iterative refinement
approach.  This refinement can be limited to the scale factors of each phase present (i.e. the volume fraction of
the phases) or can address a whole set of parameters (e.g. cell parameters, atomic positions).  Although it is
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recognised that Rietveld refinement is probably the most reliable method and is more and more proposed in
commercial XRD packages for quantitative analysis, this method is at present beyond the scope of this
Prestandard.

4 Apparatus

Data acquisition is performed using a Bragg-Brentano diffractometer.  The following experimental
settings are recommended:

¾  Copper X-ray tube;

¾  Precise goniometer (two-theta error £  0,5°);

¾  Primary soller slit with a divergence £  2,5°;

¾  5 £  Divergence slit £  1°;

¾  Receiving slit £  2 mm;

¾  Scatter slit £  1°;

¾  Secondary monochromator;

¾  Narrow line focus.

NOTE In those cases where the sample preparation leads inevitably to an inhomogeneous grain structure
and/or composition (e.g. grains with an inhomogeneous radial phase distribution), the use of an X-ray tube with
shorter wavelength, for instance, a molybdenum X-ray or silver X-ray tube, is recommended.  The shorter X-ray
wavelength provides a greater depth of penetration resulting in a more representative analysis in these cases.

5 Sample preparation

In order to avoid primary extinction and assure good statistics, the powder to be analysed shall have a
homogeneous grain size less than 40 µm.

By an adequate sampling procedure, a representative test sample of this powder is taken and pressed
into the cavity of the sample holder.  Use the backfill pressing technique to obtain a flat and smooth
sample surface and to reduce preferred orientation.  The dimensions of the sample holder will be such
that X-rays irradiating outside of the sample volume can be avoided.

NOTE If the powder is obtained from a solid monolithic sample by comminution (e.g. using a crushing jaw in
combination with a vibratory mill or alike) it is necessary to be aware that the sample preparation may affect the
type and amount of the crystalline phases present and that, accordingly, the phase composition determined may
be irrelevant.

6 Test procedure

Set the excitation voltage to at least 40 kV and the current intensity at the anode of the copper X-ray
tube to at least 35 mA.

NOTE If a different X-ray tube is used, change the excitation parameters accordingly.

Data acquisition is preferably performed in the step-scanning mode, the step size being set between
0,01° and 0,05° two-theta.  Alternatively record the spectrum under continuous mode with an
integration width of 0,01 or 0,02.
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