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National foreword
This Draft for Development is the official English language version of    
CEN/TS 14425-5:2004.

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 to 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 to 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 3-year life. Notification of 
the start of the review period will be made in an announcement in the 
appropriate issue of 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 Technical Specification or to 
withdraw it. Comments should be sent in writing to the Secretary of BSI 
Technical Committee RPI/13, Advanced technical ceramics, 
at British Standards House, 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 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.

Summary of pages

This document comprises a front cover, an inside front cover, the CEN/TS title 
page, pages 2 to 19 and a back cover.

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

Amendments issued since publication

Amd. No. Date Comments
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Foreword 

This document (CEN/TS 14425-5:2004) has been prepared by Technical Committee CEN/TC 184 
“Advanced technical ceramics”, the secretariat of which is held by BSI. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to announce this 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 the United Kingdom. 

CEN/TS 14425 Advanced technical ceramics — Test methods for determination of fracture toughness 
of monolithic ceramics consists of five parts: 

Part 1: Guide to test method selection 

Part 2: Single-edge pre-cracked beam (SEPB) method 

Part 3: Chevron notched beam (CNB) (method 

Part 4: Surface crack in flexure (SCF) method 

Part 5: Single-edge V-notch beam (SEVNB) method 
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1 Scope 

This part of CEN/TS 14425 describes a method for the determination of the fracture toughness of 
advanced technical ceramics. The procedure makes use of V-notched bars, which are loaded in 4-
point bending until failure. It is applicable to ceramics with a grain size or major microstructural feature 
size larger than about 1 µm. 

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 843-1, Advanced technical ceramics — Monolithic ceramics — Mechanical properties at room 
temperature — Part 1: Determination of flexural strength 

ENV 1006, Advanced technical ceramics — Monolithic ceramics — Guidance on the selection of test 
pieces for the evaluation of properties 

CEN/TS 14425-1, Advanced technical ceramics — Test methods for determination of fracture toughness 
of monolithic ceramics - Part 1: Guide to test method selection 

EN ISO 7500-1, Metallic materials - Verification of static uniaxial testing machines - Part 1: 
Tension/compression testing machines (ISO 7500-1:1999) 

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 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in CEN/TS 14425-1 apply. 

4 Principle 

This method of conducting a fracture toughness test is based on the preparation and fracture of bar 
test pieces in which a sharp-tipped notch is machined. Using the technique of a reciprocating razor 
blade and diamond paste, a narrow notch can be honed into a test piece using either a manual 
method or a simple machine. Under well-controlled conditions a notch tip radius in the range of 1 µm 
to 20 µm can be prepared depending on the grain size of the test material. For many materials this is 
a close approximation to a sharp crack, and the method has been found to give fracture toughness 
values very close to those of other methods such as the single-edge pre-cracked beam (SEPB) 
method (prCEN/TS 14425-2) or the surface crack in flexure (SCF) method (prCEN/TS 14425-4). The 
method has advantages of simplicity of notch production compared with using a sharp-tipped 
diamond saw or a diamond impregnated wire in which the tip radius is normally greater than 50 µm. 
The method is often easier to undertake compared with other methods of pre-cracking, and is 
applicable to a wider range of materials outside the scope of these other methods. 

Full document details: DD CEN/TS 14425-5:2004

http://dx.doi.org/10.3403/00483134U
http://dx.doi.org/10.3403/00321723U
http://dx.doi.org/10.3403/02987897U
http://dx.doi.org/10.3403/01877546U
http://dx.doi.org/10.3403/01877546
http://dx.doi.org/10.3403/02033502U
http://dx.doi.org/10.3403/02033502
http://dx.doi.org/10.3403/30180228U
http://dx.doi.org/10.3403/02987897U
http://www.avadocuments.com/doc/dd-cen-ts-14425-5-2004
http://www.avadocuments.com/doc/dd-cen-ts-14425-5-2004


CEN/TS 14425-5:2004 (E) 

5 

The method has been extensively researched (see Bibliography) and has been evaluated in 
ESIS 1 )/VAMAS 2 ) round robin testing, the results of which are summarised in Annex B. This 
recommended practice is based upon the ESIS/VAMAS single edge V-notch beam (SEVNB) round 
robin testing. 

The method may have some limitations for materials with grain sizes of less than 1 µm, for which the 
assumption that the notch approximates to a sharp crack may not be valid. 

5 Apparatus 

5.1 Razor blades 

Standard razor blades, preferably with a support along one edge but alternatively inserted into a 
suitable holder. 

NOTE 1 Razor blades thinner than about 0,2 mm may not be stiff enough by themselves for this task. If the 
razor blades are not stiff enough, it is recommended to glue or screw the blades between two steel plates leaving 
only about 2 mm of edge showing. It is recommended to use a razor blade with a tip angle of 30°, or smaller. 

NOTE 2 Although it is possible to machine the notches entirely by hand, the use of a simple device in which 
the test pieces are mounted and in which a razor blade primed with diamond paste is moved in a reciprocating 
motion across the mounted test-pieces has a distinct advantage as this provides controlled loading and 
directional stability to the razor blade, and sharper notches can generally be produced. An example is shown in 
Annex A. 

5.2 Diamond paste 

Metallographic diamond paste in a viscous organic carrier and of fine grain size, typically 1 µm to 
3 µm. 

5.3 Lubricant 

Suitable lubricating oil for lubricating the razor blade. 

5.4 Test piece support 

A flat plate or other suitable device for mounting test pieces during notch honing. 

5.5 Flexural strength test jig 

A three-point or, preferably, four-point flexural strength test jig operating in accordance with the 
requirements of EN 843-1. The test piece is supported on two bearing edges perpendicular to its 
length. The outer support bearing edges shall be parallel rollers of diameter 5,0 mm ± 0,2 mm and 
shall be capable of rolling outward on flat support surfaces. One of the rollers shall additionally be 
capable of rotating about an axis parallel to the length of the test piece such that torsional loading is 
minimised. The two rollers shall be positioned initially with their centres 40,0 mm ± 0,5 mm apart with 
their axes parallel to within 1°. The separation of the centres of the rollers in their starting positions 
shall be measured to the nearest 0,1 mm with a travelling microscope. The rollers shall be made from 
hardened steel or other hard material with a hardness greater than 40 HRC (Rockwell C-scale). The 

                                                      

1) ESIS = European Structural Integrity Society 

 

2) VAMAS = Versailles Project on Advanced Materials and Standards 
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