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Foreword 

This document (EN ISO 12737:2010) has been prepared by Technical Committee ISO/TC 164 "Mechanical 
testing of metals" in collaboration with Technical Committee ECISS/TC 101 “Test methods for steel (other 
than chemical analysis)” 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text or by endorsement, at the latest by June 2011, and conflicting national standards shall be withdrawn at 
the latest by June 2011. 

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

This document supersedes EN ISO 12737:2005. 

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

Endorsement notice 

The text of ISO 12737:2010 has been approved by CEN as a EN ISO 12737:2010 without any modification. 

 

SIST EN ISO 12737:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 12737:2011
https://standards.iteh.ai/catalog/standards/sist/04970d5a-28b0-4c95-9138-

fb155be7050b/sist-en-iso-12737-2011



 

SIST EN ISO 12737:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 12737:2011
https://standards.iteh.ai/catalog/standards/sist/04970d5a-28b0-4c95-9138-

fb155be7050b/sist-en-iso-12737-2011



  

 

 

 

 

Reference number
ISO 12737:2010(E)

© ISO 2010
 

 

 
 

INTERNATIONAL 
STANDARD 

ISO
12737

Third edition
2010-12-15

Metallic materials — Determination 
of plane-strain fracture toughness 

Matériaux métalliques — Détermination du facteur d'intensité 
de contrainte critique 

 

SIST EN ISO 12737:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 12737:2011
https://standards.iteh.ai/catalog/standards/sist/04970d5a-28b0-4c95-9138-

fb155be7050b/sist-en-iso-12737-2011



ISO 12737:2010(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2010 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2010 – All rights reserved
 

 

SIST EN ISO 12737:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 12737:2011
https://standards.iteh.ai/catalog/standards/sist/04970d5a-28b0-4c95-9138-

fb155be7050b/sist-en-iso-12737-2011



ISO 12737:2010(E) 

© ISO 2010 – All rights reserved iii
 

Contents Page 

Foreword ............................................................................................................................................................ iv 
1 Scope......................................................................................................................................................1 
2 Normative references............................................................................................................................1 
3 Terms and definitions ...........................................................................................................................1 
4 Symbols and designations...................................................................................................................2 
5 Principle .................................................................................................................................................2 
6 Apparatus...............................................................................................................................................4 
6.1 Testing machine and force measurement ..........................................................................................4 
6.2 Fatigue cracking machine ....................................................................................................................4 
6.3 Displacement gauge..............................................................................................................................4 
6.4 Testing fixtures......................................................................................................................................4 
7 Test specimen size, configuration and preparation ..........................................................................5 
7.1 Specimen size........................................................................................................................................5 
7.2 Recommended specimen proportions................................................................................................5 
7.2.1 Recommended specimens ...................................................................................................................5 
7.2.2 Alternative proportions.........................................................................................................................5 
7.2.3 Alternative specimen configurations ..................................................................................................5 
7.2.4 Fatigue-crack starter notch ..................................................................................................................5 
7.3 Specimen preparation and fatigue precracking.................................................................................5 
7.3.1 Material condition..................................................................................................................................5 
7.3.2 Crack-plane orientation ........................................................................................................................7 
7.3.3 Machining...............................................................................................................................................7 
7.3.4 Fatigue precracking ..............................................................................................................................7 
8 Procedure...............................................................................................................................................8 
8.1 Specimen measurement .......................................................................................................................8 
8.2 Specimen test temperature ..................................................................................................................8 
8.3 Fixture measurements for bend specimen.........................................................................................8 
9 Test procedure.......................................................................................................................................8 
10 Calculation and interpretation of results ............................................................................................9 
10.1 General ...................................................................................................................................................9 
10.2 Residual stresses ..................................................................................................................................9 
11 Test report..............................................................................................................................................9 
Annex A (normative)  Fatigue precracking of KIc fracture toughness specimens......................................11 

Annex B (normative)  Bend specimen.............................................................................................................12 
Annex C (normative)  Compact specimen.......................................................................................................14 
Annex D (informative)  Test fixtures ................................................................................................................16 
Bibliography......................................................................................................................................................18 
 

SIST EN ISO 12737:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 12737:2011
https://standards.iteh.ai/catalog/standards/sist/04970d5a-28b0-4c95-9138-

fb155be7050b/sist-en-iso-12737-2011



ISO 12737:2010(E) 

iv © ISO 2010 – All rights reserved
 

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. 

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 12737 was prepared by Technical Committee ISO/TC 164, Mechanical testing of metals, Subcommittee 
SC 4, Toughness testing — Fracture (F), Pendulum (P), Tear (T). 

This third edition cancels and replaces the second edition (ISO 12737:2005), of which it constitutes a minor 
revision. 
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Metallic materials — Determination of plane-strain fracture 
toughness 

1 Scope 

This International Standard specifies the ISO method for determining the plane-strain fracture toughness of 
homogeneous metallic materials using a specimen that is notched and precracked by fatigue, and subjected 
to slowly increasing crack displacement force. 

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. 

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 

ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing 

ASTM E399-09, Standard Test Method for Linear-Elastic Plane-Strain Fracture Toughness KIc of Metallic 
Materials 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
plane-strain stress intensity factor 
KI 
magnitude of the elastic stress field at the tip of a crack subjected to opening mode displacement (mode I) 

NOTE It is a function of applied force and test specimen size, geometry, and crack length, and has the dimensions of 
force times length-3/2. 

3.2 
plane-strain fracture toughness 
KIc 
measure, by the operational procedure of this method, of a material's resistance to crack extension when the 
state of stress near the crack tip is predominantly plane strain and plastic deformation is limited 

NOTE It is the critical value of KI at which significant crack extension occurs on increasing load with high constraint to 
plastic deformation. 
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