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National foreword

This British Standard is the official English language version of
EN 13925-2:2003.

The UK participation in its preparation was entrusted to Technical Committee
WEE/46, Non-destructive testing, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

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 Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

This document (EN 13925-2:2003) has been prepared by Technical Committee CEN/TC 138 "Non destructive
testing”, the secretariat of which is held by AFNOR.

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by endorsement, at the latest by September 2003, and conflicting national standards shall be withdrawn at the
latest by September 2003.

This European Standard about “Non destructive testing - X-ray diffraction from polycrystalline and amorphous
material” is composed of:

. General principles;

. Procedures;

e prEN 13925-3 Instruments;

* prEN 13925-4 Reference materials.

In order to explain the relationships between the topics described in the different standards, a diagram illustrating
typical operations involved in XRPD analysis is given in annex A.

Annexes A to E are informative.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,

France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

X-ray powder diffraction (XRPD) is a powerful Non Destructive Testing (NDT) method for determining a range of
physical and chemical characteristics of materials. These include the type and quantities of phases present, the
crystallographic unit cell and structure, crystallographic texture, macrostress, crystallite size and microstrain, and
the electron radial distribution function.

This standard aims to describe the general aspects of the XRPD technique and its applications but not to define a
specific or detailed standard for each field of application or type of analysis.

The main purposes of the standard are therefore:

e to provide practical guidance, unified concepts and terminology for use of the XRPD technique in the area of
Non Destructive Testing with general information about its capabilities and limitations of relevance to
laboratories working at different levels of sophistication, from routine testing to research;

* to provide a basis for Quality Assurance in XRPD laboratories allowing performance testing and monitoring of
instruments as well as the comparison of results from different instruments;

e to provide a general basis (without imposing specifications) for further specific NDT product standards and
related Quality Assurance applications, with aspects common to most fields of application.

In order to make the standard immediately usable in a wide range of laboratories and applications, diffractometers
with Bragg-Brentano geometry are considered in more details than the diffractometers using other geometries.

Radiation Protection. Exposure of any part of the human body to X-rays can be injurious to health. It is therefore
essential that whenever X-ray equipment is used, adequate precautions should be taken to protect the operator
and any other person in the vicinity. Recommended practice for radiation protection as well as limits for the levels
of X-radiation exposure are those established by national legislation in each country. If there are no official
regulations or recommendations in a country, the latest recommendations of the International Commission on
Radiological Protection should be applied.

1 Scope

This European Standard specifies the basic procedures applied in the X-ray Powder Diffraction (XRPD) method.
Many of these procedures are common to most types of diffractometer used and types of analysis mentioned in
. In the interests of clarity and immediate usability more details are given for procedures using
instruments with Bragg-Brentano geometry and application to phase identification. Aspects of specimen
preparation and data quality assessment are included, but the standard remains non-exhaustive. It is anticipated
that particular standards will address specific fields of application in more details.
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2 Normative references

This European Standard 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
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 13925-1:2003, Non-destructive testing — X-ray diffraction from polycrystalline and amorphous materials —
Part 1: General principles.

prEN 13925-3, Non-destructive testing — X-ray diffraction from polycrystalline and amorphous materials — Part 3:
Instruments.

3 Terms and definitions

For the purposes of this European Standard, the general terms and definitions concerning X-ray powder
diffraction) apply.

4 Specimen preparation

The sample treatment and specimen preparation shall be adapted to the nature of the sample and the type of
analysis in_order to optimise the quality of the data to be collected [1], [2]. As explained in clause 5 of
EN 13925-1:2003, the term ‘powder’ when used in crystallography, does not strictly correspond to the common
usage.

4.1 General preparation

4.1.1 Lateral specimen size

When theta-compensating variable apertures are used, the surface area of the specimen irradiated by the beam
can be kept constant (but not the volume from which diffraction is measured). The specimen shall always intercept
the whole incident beam to avoid a loss of diffracted intensity. This can be checked, for example, by initially
investigating the range of angles to be measured, after replacement of the specimen with a fluorescent screen of
the same dimensions. Alternatively, the length of the specimen surface irradiated by the X-ray beam can be
calculated using the equation:

Irradiated length (mm) = Ra / sinB 0}

where
R is the radius of the goniometer, in millimetres;
o s the divergence angle of the beam, in radians;
0 is half the diffraction angle 26, in degrees or radians.

In practice, with fixed aperture slits, the incident beam at low 26 angles often spreads beyond the specimen
surface. The corresponding diffracted intensities can be approximately corrected by comparing them with data
recorded in the same angular domain but using a fixed slit of smaller aperture.

l) a European draft standard (Wl 00138078 "Non-destructive testing — X-ray powder diffraction — Terminology") is in
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When a small amount of a powder is to be examined, the diffracted intensity can be maximised by preparing it to
form a thin layer with a large area intercepting the incident X-ray beam.

When specimens with low attenuation are investigated on diffractometers working in a reflection geometry, it should
also be taken into account that, at low diffraction angles, the incident and diffracted X-rays may propagate a

considerable distance in a direction nearly parallel to the specimen surface. Thus the optimum lateral sample size
might be considerably larger than the area of intersection of the incident X-ray beam with the specimen surface.

4.1.2 Effect of specimen displacement

A specimen surface that is offset with reference to the Bragg-Brentano goniometer 26 rotation axis, results in a line
shift by an angle, in radians of?

A(26)= 26,4, ~ 20460 = —24hcosH / R )
where

A(20)  is the shift (in radians) in the theoretical line position to align it with the observed position. It is positive
when the specimen surface is displaced towards the source and detector;

26.ps and 26y,  are the observed diffraction angle and the diffraction angle calculated from the Bragg law;
Ah is the specimen surface displacement (in millimetres) measured along the bisector of the angle between

the incident beam and the diffracted beam. It is positive if the specimen surface moves away from the X-ray
source and the detector.

R is the radius of the goniometer (in millimetres).

This is illustrated schematically in Figure 1.

2)This equation is similar to that given by Wilson [3].

5 Documents

Document Sharing Hub

Full document details: BS EN 13925-2:2003


http://www.avadocuments.com/doc/bs-en-13925-2-2003
http://www.avadocuments.com/doc/bs-en-13925-2-2003

