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Foreword 
 
 
This document (CEN ISO/TS 21432:2005) has been prepared by Technical Committee CEN/TC 
138 "Non-destructive testing", the secretariat of which is held by AFNOR, in collaboration with 
Technical Committee ISO/TC 135 "Non-destructive testing”. 
 
According to the CEN/CENELEC Internal Regulations, the national standards organizations of 
the following countries are bound to announce this CEN Technical Specification: 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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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

In other circumstances, particularly when there is an urgent market requirement for such documents, a 
technical committee may decide to publish other types of normative document: 

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in 
an ISO working group and is accepted for publication if it is approved by more than 50 % of the members 
of the parent committee casting a vote; 

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical 
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting 
a vote. 

An ISO/PAS or ISO/TS is reviewed after three years with a view to deciding whether it should be confirmed for 
a further three years, revised to become an International Standard, or withdrawn. In the case of a confirmed 
ISO/PAS or ISO/TS, it is reviewed again after six years at which time it has to be either transposed into an 
International Standard or withdrawn. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO/TS 21432 was prepared by the European Committee for Standardization (CEN) Technical Committee 
CEN/TC 138, Non-destructive testing, in collaboration with Technical Committee ISO/TC 135, Non-destructive 
testing, Subcommittee SC 5, Radiation methods, in accordance with the Agreement on technical cooperation 
between ISO and CEN (Vienna Agreement). 
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Introduction 

Neutron diffraction is a non-destructive method that can be employed for determining residual stresses in 
crystalline materials. It can also be used for establishing applied stresses. The procedure can be employed for 
determining stresses within the interior of materials and adjacent to surfaces. It requires specimens or 
engineering components to be transported to a neutron source. Measurements of elastic strain are obtained 
which are then converted to stress. The purpose of this document is to provide the technical specification for 
reliably determining stresses that are relevant to engineering applications. 
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Non-destructive testing — Standard test method for 
determining residual stresses by neutron diffraction 

WARNING —  This Technical Specification does not purport to address the safety concerns, if any, 
associated with its use. It is the responsibility of the user of this Technical Specification to establish 
appropriate safety and health practices and determine the applicability of regulatory limitations prior 
to use. 

1 Scope 

This Technical Specification gives the standard test method for determining residual stresses in polycrystalline 
materials by neutron diffraction. It is applicable to homogeneous and inhomogeneous materials and to test 
pieces containing distinct phases. 

The principles of the neutron diffraction technique are outlined. Advice is provided on the diffracting lattice 
planes on which measurements should be made for different categories of materials. Guidance is provided 
about the directions in which the measurements should be obtained and of the volume of material, which 
should be examined, in relation to material grain size and the stress state envisaged, when making 
measurements. 

Procedures are described for accurately positioning and aligning test pieces in a neutron beam and for 
precisely defining the volume of material that is sampled when individual measurements are being made. 

The precautions needed for calibrating neutron diffraction instruments are described. Techniques for obtaining 
a stress free reference are presented. 

The methods of making individual elastic strain measurements by neutron diffraction are described in detail. 
Procedures for analysing the results and for determining their statistical relevance are presented. Advice is 
provided on how to determine reliable estimates of residual (or applied) stress from the strain data and of how 
to estimate the uncertainty in the results. 

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. 

EN 13925-3, Non-destructive testing — X-ray diffraction from polycrystalline and amorphous materials — 
Part 3: Instruments1) 

                                                      

1) To be published. 
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